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Abstract 

This paper establishes a balance between the objectives of the Spanish nuclear program, the 
promises made in the years of atomic optimism, and their results. Nuclear energy arose as an 
answer for the increasing electricity demand, diversifying the energy mix and for minimizing 
the high external dependence on imported oil. After examining the earliest forecast about 
nuclear power in Spain and the energy planning that justified the atomic option, we turn our 
attention to analysing the compliance of the objectives in the energy field. Among others we 
scrutinize the impact of nuclear power on energy issues such as the diversification of the energy 
matrix, the external energy dependency and the security of supply. Our review of historical 
evidence provides some rebuttals to the principal promises that pushed the Spanish nuclear 
program since its inception. But it also finds some accomplishments about how nuclear power 
helped to create a new industry and modernize the country. 
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Introduction 

By 1978, as the delays accumulated in the construction of the Spanish nuclear power 
plants, the president of one of the utilities promoting nuclear power in Spain insisted 
before its shareholders’ general assembly on the importance of continuing with the 
nuclear plans: 

1. nuclear power is the only solution to meet the growing electricity demand in 
Spain at least until the end of the century, 

2. nuclear power has been adopted by all civilized countries, whichever their 
political regime, 

3. nuclear energy is more economical than that obtained by other systems, 
therefore constituting a key factor for the competitiveness of our industry, 

4. the delays in the 7 reactors currently being built is causing very serious 
damage to the economy of the country, imposing an unnecessary external 
indebtedness by the import of petroleum, 
5. in addition to the mentioned economic harm, the delays […] threaten to 
produce electric energy restrictions precisely in the years in which a recovery of 
the national economy can be expected coinciding with the entry of Spain into the 
[European] Common Market.1  

In just a few sentences the speech laid down the principal promises that had been 
pushing the Spanish nuclear program since its inception: nuclear power was the only 
solution for meeting the ever-growing electricity demand, besides being the cheapest of 
all the alternative technologies, and a key to fight the expensive dependence on 
imported oil. There had been additional explicit and implicit potentials associated with 
the deployment of nuclear power in the previous decades: nuclear power would help to 
modernize the country, raising Spanish industry to international levels; it would create 
thousands of jobs and bring economic development to the destitute areas where the 
plants sit and so on. 

Energy became one of the strategic sectors for Franco’s regime since it was directly 
related to economic growth. The absolute dependence on imported oil implied that 
petroleum imports represented a quarter (24.4%) of the total imports of Spain in 1950. 
The external energy dependence and the energy bill were not only a heavy burden but a 
hindrance for the autarky’s purposes. Moreover, the Spanish energy prospects pointed 
to a great increase in energy consumption, in general, and in electricity consumption in 
particular. Nuclear energy arose as an answer for the increasing electricity demand, the 
energy-mix diversification and for minimizing the high external dependence and the 
associated energy bill. 
In this paper, we first have a look at the energy planning objectives and promises that 
justified the atomic option in the earliest forecast about nuclear power in Spain. The 
arguments mirrored those of the international literature. Then we turn to examine the 
compliance of the objectives in the composition of the energy field by looking at the 
impact of nuclear energy on energy issues such as the actual changes in the energy 
matrix, the external energy dependence and the security of supply. We also challenge 
the “too cheap to meter” argument by showing the historical evolution of electricity 
prices after nuclear power utilization began. In the final section of the paper, we turn to 
                                                
1 ASEPI. President speech before Sevillana de Electricidad General Shareholder meeting, 13 April 1978 
(Archivo SEPI, Presidencia, Caja 552). 
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some of the externalities of the introduction of nuclear power in Spain such as its impact 
on the introduction of quality controls across a wide array of industries and the creation 
of a nuclear industrial cluster. Our contributions, far from being a final balance on the 
rate of achievements obtained or failed, rather aim at shedding some historical light on 
the promises made and the realities that followed. 

 
Visions of the Future: Nuclear Optimism and Energy Planning 

Probably the first non-governmental technical-economic report on the need to 
incorporate nuclear energy into the Spanish energy matrix was produced by the 
Research Service of Banco Urquijo in February 1957.2 Entitled “Essay on a nuclear 
program for Spain” (“Ensayo sobre un programa de energía nuclear en España”) and 
written by Jaime MacVeigh, the essay concluded that before 1970 Spain would face a 
major deficit of traditional electricity generation that could only be offset by introducing 
nuclear power. Given the urgent need to meet the excess demand, MacVeigh urged in 
his essay to start working on the first commercial nuclear power plant no later than 1964 
and continue later at an exponential rate. According to the hypotheses of the essay, 
nuclear power installed in 1970 should be 0.35 GW, peaking by the year 2000 between 
a minimum of 21 GW to a maximum of 39 GW of nuclear power generation. Or, what 
is the same, the equivalent to a minimum of 106 to a maximum of 194 nuclear reactors 
of 200 MWe operating in the year 2000.3  
MacVeigh’s hypotheses on the growth between 5 and 7% annually of the Spanish 
electric demand from 1950 to 2000 proved to be excessively conservative in the short 
term and medium term, although remarkably precise in the long term, as shown in Fig. 
1. His nuclear projections, however, were extremely optimistic. At the height of the 
Spanish nuclear program, in the final phase of the dictatorship, between 1971 and 1976, 
the installed capacity would never have exceeded 33 GW if all the projects that the 
utilities applied for had become operational.4  

 
 

 
 

 
 

 
 

 
 

 

                                                
2 MacVeigh, Ensayo sobre un Programa de Energía Nuclear en España. 
3 Ibid., 13. 
4 See M.d.Mar Rubio-Varas  and  Joseba De la Torre (Eds.) The Economic History of Nuclear Energy in 
Spain. Governance, Business and Finance (Sep. 2017), Palgrave Macmillan ISBN 978-3-319-59866-6. 
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Fig. 1: Forecast for electricity consumption and nuclear needs by MacVeigh (1957) vs. 
historical data of electricity consumption and nuclear capacity Spain 1950–2000.  

 
Sources: Jaime MacVeigh, Ensayo sobre un Programa de Energía Nuclear en España (Madrid: Banco 
Urquijo, 1957). Memories of UNESA for actual electricity consumption divided by the population in 
Albert Carreras and Xavier Tafunell, Estadísticas Históricas de España, Siglos XIX y XX, 2nd ed. 
(Madrid: Fundación BBVA, 2005). Joseba de la Torre and María del Mar Rubio-Varas, “Nuclear Power 
for a Dictatorship: State and Business Involvement in the Spanish Atomic Program, 1950–1985” Journal 
of Contemporary History 51, no. 2 (2016): 385–411, doi:0022009415599448 for the nuclear historical 
installed capacity. 

 
MacVeigh knew the obstacles that a project like the one he was proposing would have 
to face. Just as the president of General Electric at the same time, MacVeigh recognized 
that the technical problems were solved but the economic were not.5 The report from the 
Urquijo Research Service admitted that the cost of nuclear kWh produced at 
commercial nuclear power plants at that time was no less than twice the current fossil 
fuel costs. MacVeigh further stated in his essay that the order of magnitude of 
investments in nuclear power plants from 1965 to 2000 would have to be between 150 
and 280 billion pesetas of 1955 (from $14 to $25 billion at the official exchange rate); 
that is excluding the additional facilities that a  nuclear program would entail. Including 
those, the full development of the program could account for 25–40% more.6 
Despite the foreseeable obstacles, one month after the publication of the MacVeigh’s 
report, in March 1957, the companies Electra de Viesgo and Iberduero constituted the 
joint-stock company Nuclenor for the development of nuclear power in the north of the 
country. Also in April 1957, Tecnatom was set up to serve as technical support in the 
stamping of nuclear energy in Spain, supported by Urquijo Bank itself among other 
banks and MacVeigh as the company’s main promoter and CEO from its birth. In 1958, 

                                                
5 ABC, 11 April 1956, p. 41. 
6 MacVeigh, op.cit. 
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Hidroeléctrica Española (Hidrola), Unión Eléctrica Madrileña (UEM) and the Sevillana 
de Electricidad promoted Cenusa, with the intention to develop nuclear power in the 
south.7 So the commercial development of nuclear energy in Spain began in a 
regionalized market that mirrored the actual split of the nation’s electricity supply 
among the electricity companies. 

 
Fig. 2: Map of Spanish provincial industrial electricity consumption in 1960.  

 
Source: own elaboration based on data from Ministerio de Industria, Dirección General de Industria, 
Estadística de la Industria de Energía Eléctrica, Resumen del Año 1960 (Madrid, 1961), 16–17. 

 

The consumption of electricity in Spain had a very regional imprint, marked by the 
concentration of industry in few provinces. Industrial consumption accounted for almost 
80% of all electricity consumption of the country in 1960 (that is excluding domestic 
services—buildings and transport, public lighting and agricultural uses of electricity).8 
By 1975, industrial consumption still accounted for almost 60% of all electricity 
consumption.9 Figure 2 shows the Spanish industrial electricity consumption by 
province in 1960. The six provinces with the largest electricity consumption for 
industrial purposes (Barcelona, Asturias, Vizcaya, Guipúzcoa, Madrid and Cantabria) 
consumed more together than the remaining 44 provinces of the country. Furthermore, 
the electricity consumption of the industry installed in the province of Barcelona alone 
surpassed that of the 29 provinces with the least industrial electric consumption. It 

                                                
7 José Cabrera held the presidency of the board of directors of UEM, and was also first president of  
Tecnatom. He happened to be the authentic and enthusiastic promoter of the construction of the first 
nuclear power station in Spain, which would end up taking its name.  
MacVeigh would also sit in Cenusa’s council. 
8 Ministerio de Industria Dirección General de Industria, Estadística de la Industria de Energía Eléctrica, 
Resumen del Año 1960, 16–17. 
9 Ministerio de Industria, Energía Eléctrica. Estadística 1975 (Madrid: Servicio de Publicaciones, 1977). 
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appears then clear that the projects of the first generation of nuclear reactors in Spain 
responded to the need to feed the industrial rush of those regions: Zorita for Madrid, 
Garoña for the Northern regions (Asturias, Vizcaya, Guipúzcoa and Cantabria) and, for 
the needs of Barcelona, the projects of Vandellós. 
The perceived pressing need to develop nuclear power to meet the growing electricity 
demand as consequence of the fast industrialization in the country permeated the early 
discourses about the matter. Manuel Gutiérrez-Cortines, vice president and CEO of 
Nuclenor explained it, in 1958, at a conference about the atomic plants in the building 
programs of the electricity companies: 

"The strong industrialization of the country […] was a source of concern 
to all those who somehow had the responsibility for the electrical supplies 
of the country. Because the foreseen needs for electricity cannot be 
achieved by the technical means considered hitherto normal, since the 
water supplies of the nation do not reach quadruple of what is now in 
service and the problem cannot be solved by thermal generation without 
any limit. Because the national production of coal is now scarce in order to 
fully cover national needs. Because coal and oil, even if they were 
disposed of in a reasonable amount, cannot be happily burned in the 
generation of electricity, since they are better employed in other ways for 
the national economy and because in any case, their use in the enormous 
quantities that would be necessary, would mean a sacrifice in foreign 
currency and a dependence on foreign trade, which at all costs should be 
avoided. In view of this situation, it was obviously necessary to find 
another procedure other than hydraulic and thermal technologies to 
generate the electrical energy that is needed. But this procedure was not 
found in the tides, nor in the winds, nor in the force of the sun. That is why 
as soon as it became clear that atomic energy could be the solution to the 
problem, all important electrical companies would closely monitor the 
possibilities of this new technique, which fortunately soon proved to be 
capable of generating important amounts of electricity; at prices about 
which initially we had very little idea, but that in any case, would be 
infinitely less expensive for the nation that strangles its industrial 
development by lack of electrical energy".10 

The ideas expressed by Gutiérrez-Cortines before the whole of the Spanish industrial 
sector in 1958 simply translated those expressed in international reports about nuclear 
energy. The Department of Economic and Social Affairs of the United Nations 
concluded in 1957 that “the savings in annual outlay of foreign exchange that may 
result from the use of nuclear power will be of importance, in particular to those 
underdeveloped countries which suffer acute external-payments difficulties and where 
conventional fuel has to be imported”.11 In turn these ideas about the relevance of 
atomic power for the industrialization process of backward economies had already been 
put in place by the Cowles Foundation report about the economic aspects of nuclear 

                                                
10 Manuel Gutiérrez Cortines, “Las Centrales Atómicas en los Programas de Construcción de las 
Empresas Eléctricas,” in Conferencia Pronunciada al Círculo de la Unión Mercantil e Industrial de 
Madrid (Madrid: Círculo de la Unión Mercantil e Industrial de Madrid, 1958), 6. 
11 United Nations Department of Economic and Social Affairs, “Some Economic Implications of Nuclear 
Power for Under-Developed Countries,” in The Economics of Nuclear Power, Including Administration 
and Law, ed. J. Gueron et al. (New York: Pergamon Press, 1957), 106–8. 
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power in 1950.12 This same report was amply cited and its conclusions repeated at one 
of the earliest conferences about nuclear energy and industrialization in Spain, 
pronounced in 1954.13 And the same ideas kept repeating in the decades ahead as we 
saw in the opening sentences of this paper. 
Upon these foundations of imported arguments, the Spanish government and the 
electricity entrepreneurs’ association—UNESA —threw themselves into achieving the 
target of producing nuclear electricity. The energy sector has been considered for many 
decades as a strategic sector that needed to be regulated by the economic authorities. In 
Spain, the energy activities have historically been considered a public service operating 
under conditions where the market solutions were very limited. There was a wide scope 
for planning the energy supply and demand. The indicative planning of the 1960s also 
reached the energy industry, but with the energy crisis of the 1970s the idea of ordering 
the energy markets from a public planning body took on more force. The national 
energy plans have embodied the desires and objectives of this conception of energy 
activities.14 Yet, for the electricity sector the government entrusted the electric lobby—
UNESA—with the task of planning and forecasting the needs of the country from 1944 
until the late 1970s.  

The successive forecasts about nuclear foreseeable installed capacity are shown in Table 
1. Following MacVeigh’s forecasts, UNESA worked on the projections for the future of 
the Spanish nuclear capacity from the early 1960s. The first National Electricity Plan 
(PEN, by its Spanish initials), prepared by UNESA and published by the government in 
August 1969, projected 2500 MWe of nuclear installed capacity for 1975, and 
8500 MWe for 1981.15 The successive projections reflected the optimism of the 
electricity companies—who kept elaborating the figures later published by the 
government. For their forecast, they assumed growth rates above 6% annually for the 
economy and 10% for the electricity demand, which had overgrown the economy since 
the early 1960s. The idea behind the PEN-1975 was the inevitability that the energy 
consumption would continue to grow above the GDP.16 Therefore, maintaining 
economic growth required an ambitious expansion of energy supply, which had to be 
electric and nuclear, which resulted in a forecast of 22.5 GW nuclear installed capacity 
for 1985. 

 
 

 
 

 
 

 

                                                
12 Sam H. Schurr and Jacob Marschak, Economic Aspects of Atomic Power (York, PA: Princeton 
University Press, 1950), http://cowles.yale.edu/sites/default/files/files/pub/misc/specpupb-schurr-
marschak.pdf 
13 Manuel de Torres Martínez, Energía Nuclear e Industrialización de España (Madrid: Ateneo, 1954), 13. 
14 Miguel Cuerdo, “Evaluación de los Planes Energéticos Nacionales en España (1975–1998),” Revista de 
Historia Industrial 15 (1999): 161–77. 
15 Plan Eléctrico Nacional, Orden del Ministerio de Industria de 31 de Julio de 1969, BOE 30/8/1969. 
16 Cuerdo, op.cit. 164. 
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Table 1: Successive historical forecasts for nuclear installed capacity in Spain 
  Nuclear forecasts for different years (GWe)  
Forecasted 
from year Source 1981 1983 1985 1987 1990 
1957 MacVeigh (Urquijo Bank) 3.0 - 4.0  5.8 - 8.5  8.7-14 
1969 1st National Electricity Plan  

(PEN-1968)  
8.5     

1972 Reviewed 1stPEN 8.0 15.0    

1975 Concerted action plan   22.7   
1975 2nd National Electricity Plan  

(PEN-1975 draft version)  
  22.5   

 Proposals for 2nd PEN by:  

1977 UNESA    25.4  
1977 Oliart    10.5-13.4  
1978 Fuentes Quintana     10.5  
1978 National Energy Plan (PEN-

1978) 
   9.5  

1979 PEN 78/84    10.5  
1982 PEN 81/90     10.5 12.5 
1984 PEN 84 (moratorium)    5.7 7.7 
Sources and notes: Own elaboration from Jaime MacVeigh, Ensayo sobre un Programa de Energía 
Nuclear en España (Madrid: Banco Urquijo, 1957); Juan Muñoz and Ángel Serrano, “La Configuración 
del Sector Eléctrico y el Negocio de la Construcción de Centrales Nucleares”, Cuadernos de Ruedo 
Ibérico 63–69 (1979): 127–267; Plan Eléctrico Nacional, Orden del Ministerio de Industria de 31 de Julio 
de 1969, BOE 30/8/1969; Revisión del Plan Eléctrico Nacional, Orden del Ministerio de Industria de 17 
de Julio de 1972, BOE 29/7/1972; Ministerio de Industria y Energía, Plan Energético Nacional 1978–
1987 (Madrid, 1979); Congreso de los Diputados, Plan Energético Nacional de 1983 (Spain: Boletin 
Oficial de las Cortes Generales. No. 42, 1984). 

 

 
The economic impact of the first oil crisis changed the economic reality, and the 
political transition altered the role of the electricity lobby as the de facto planner of the 
electricity market. The Spanish economy’s developmentalist growth cycle had almost 
run its course, and the country was entering a period of recession marked by rising 
energy prices, steep industrial decline, falling power demand, a number of bank failures 
and increasing inflation.17 The first democratic elections were held in July 1977. It is 
precisely that year when we can make a clear distinction between the electricity lobby 
forecasts and that of part of the government, that halved the former in the proposal 
brought for approval. The rejection of the reduced plans at the Ministers Council 
produced a government crisis (see Table 1). The plan rejected, at its lower estimate, still 
implied that 50% of the expected growth in the primary energy consumption of the 
issuing decade belonged to the electricity sector.18 Eventually, the succeeding National 
Energy Plans kept adjusting downwards the nuclear forecasts, aligning the expected 
installed capacity to the new economic, energetic and financial reality, until the nuclear 
moratorium was established by 1984. 

From the hindsight of history, we can observe the fundamental changes that could not 
be envisaged by the forecasters from 1970 onwards. Figure 3 provides evidence of the 

                                                
17 De la Torre and Rubio-Varas, “Nuclear Power for a Dictatorship: State and Business Involvement in 
the Spanish Atomic Program, 1950–1985”. 
18 Ministerio de Industria y Energía, Plan Energético Nacional 1978–1987, 47. 
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electricity intensity of the Spanish GDP (a ratio of the total electricity generation 
divided by the GDP at factor costs) from 1950 to 2000. The data in Fig. 3 reveal that the 
trend for electricity growth to unmistakably outpace GDP growth broke in 1972 and it 
never recovered the previous dynamism. The explanatory causes for the breaking of the 
trend exceed the objectives of this paper but include, besides the obvious alterations to 
the economic activity brought about by the oil crisis (including the onset of 
deindustrialization), the completion of the mass electrification that took place from 
1950 to the early 1970s. Forecasters guided themselves with the trends of the 15 or 
20 years before 1970, and consequently their predictions for future electricity needs 
were exaggerated. 
 

Fig. 3: Electric intensity of Spanish GDP, 1950–2000 (MWh per million $ Gheary-
Khamis of 1990).  

 
Sources and notes: Data from Albert Carreras, Leandro Prados de la Escosura and Joan R. Rosés, “Renta 
y riqueza”; and Albert Carreras, “Industria”. In Carreras and Tafunell, Estadísticas Históricas de España, 
Siglos XIX y XX. Tables 17.18 and 5.17. Total electricity production divided by GDP at factor costs in 
constant $ of 1990. 

 

After having showed that the country required less electricity than the projections 
forecasted for keeping economic growth unharmed, next we contrast the claims that 
nuclear was the key to fight the expensive dependence on imported oil, besides being 
the cheapest of all the alternative technologies, with the reality that unfolded. For that 
purpose, we first need to introduce some notions about the composition of the Spanish 
energy matrix and its evolution. 
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Spanish Energy External Dependence and the Energy Matrix 

In Spain, the insufficient and dispersed national coal reserves could not freely compete 
in price or quality with European coal.19 The lack of domestic oil and natural gas in the 
national territory conditioned the Spanish energy options, too. The supply limitations 
have been historically overcome by massively importing energy resources, which meant 
an elevated and growing external energy dependence since the 1940s.20 The evolution 
of energy dependence in Spain during the second half of the twentieth century is shown 
in Fig. 4 in two versions: the usual one, which includes only modern energies (i.e. 
mineral coal, oil, natural gas, hydroelectricity and nuclear) and the alternative version, 
which also considers the important weight of the traditional energies (i.e. wood, 
vegetable coal, direct hydraulic, animal and human power). 

 
Fig. 4: Spanish dependence on energy imports, 1950–2008 (%).  

 
Sources and notes: Own elaboration based on data from R. Bertoni, C. Román, and M.d.M. Rubio, “El 
Desarrollo Energético de España y Uruguay en Perspectiva Comparada, 1860–2000,” Revista de Historia 
Industrial 41, no. 2003 (2009): 161–94. Data updated with data from UNESA and Ministry of Industry. 
Energy dependence is calculated as primary energy imports divided by primary energy consumption, in a 
particular period. Discrepancies with previous estimations of energy dependence for Spain in Bertoni et 
al. are explained by the different treatment of nuclear—here, it is considered 100% imported (see text)—
and due to the absence of the estimation of human and animal power. 

 
The increase in energy demand, and particularly in petroleum consumption (see Fig. 5), 
of which 99% was imported since the period of the autarky, made it inevitable for the 

                                                
19 The first part of this section largely relies on previous work by the authors published in Spanish in 
Beatriz Muñoz Delgado and M.d. Mar Rubio-Varas, “La Dependencia Energética Exterior de 
España 1900-2010,” in Historia de la Política Exterior Española en los Siglos XX y XXI, ed. J.M. 
Beneyto and J.C. Pereira (Madrid: CEU, 2015), 423–52. 
20 Energy dependence is defined as the portion of the energy consumed in a country that is supplied by 
other countries; therefore, we can refer to import dependence, as well. 
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total energy dependence in Spain to increase. From the early 1940s to late 1950s 
modern energy dependence multiplied by 5.4 (and all foreign energy dependence by 
6.8). The economic growth during the 1950s (thanks to the moderate economic opening 
of these years), along with the expansion of oil use and the development of the electric 
sector, explain the fast increase in external dependence and the prospects of energy 
growth for the coming years. 
 

 
Fig. 5: Primary energy consumption in Spain by source, 1950–2008 (PJ).  

 
Sources and notes: María del Mar Rubio Varas, “Energía, Economía y CO2: España 1850–2000,” 
Cuadernos Económicos de ICE, no. 70 (2005): 51–76. Updated with official data from Ministerio de 
Industria and Red Eléctrica. All primary electricity converted to PJ at heat value. 

 
Consequently, the Spanish energy policy during the following years of 
developmentalism included the objective of ensuring the electricity supply and fulfilling 
the increasing energy needs. With the arrival of this new stage, the importance of 
organic energy began to diminish until it practically disappeared at the end of the 
century to give way to the mineral-based economy (see Fig. 5). However, one of the 
priorities was the development of the Spanish nuclear program (1964–83), which 
included the aforementioned promises of reducing the energy dependence,21 particularly 
urgent after the oil crises of the 1970s, and alleviating the energy bill to the consumers. 

                                                
21 It has been a recurring theme throughout history, at least in political and economic discourse, to resort 
to the reduction of energy dependence to improve energy security in countries. However, “security of 
supply does not seek to maximise energy self-sufficiency or to minimise dependence, but aims to reduce 
the risks linked to such dependence” (European Commission, Green Paper: Towards a European Strategy 
for the Security of Energy Supply, Adopted by the European Commission on 29 November 2000 
(Brussels: Publications of the European Communities, 2001), 2). This statement rests on the idea that 
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Regarding the external energy dependence evolution, the sources of energy that entered 
into the mix since the 1960s and the oil spreading quickly increased the Spanish 
dependence on energy imports up to the second half of the 1970s (see Figs. 4 and 5). It 
was during the next decades that petroleum took the prominent role it holds today in 
national energy consumption, leading to the doubling of consumption, which reached 
3000 PJ in 1979 (see Fig. 5). It is worth noticing that Spanish energy consumption 
hardly reflected the effect of the first petroleum crisis, a result of the decision not to 
transfer the increase in prices to consumers.  
The result is dependence on foreign modern energy resources reached maximum levels 
of more than 85% (and 75%, including all energy sources) in 1976, three years after the 
first oil crisis. Afterwards, the energy dependence continuously reduced during the next 
ten years, especially in the early 1980s, when the effects of the second oil crisis showed. 
The decrease in oil consumption (all of it imported) and the growth in coal 
consumption, which almost doubled its participation in national energy consumption 
between 1979 and 1985 (approximately 80% of which was domestically produced at 
that time), explain the energy dependence moderation during those years (see Fig. 4). 
Coal then substituted petroleum whenever possible, especially for generating electricity 
in thermal plants. In fact, by the end of the twentieth century, approximately 90% of 
coal was destined for electricity generation.22  

The deceleration in energy consumption ended before the arrival of the 1990s (see Fig. 
5). In this decade, the continuous rise in oil consumption and the increase in coal 
imports—of which 50–55% on average was then imported, reaching peaks over 70%—
led Spain to close the twentieth century with historical maxima in dependence levels on 
foreign modern energies, approaching 90%. Did nuclear power play any role regarding 
the external energy dependence of Spain? 

 
Nuclear Fuel and Spanish Energy Dependence 

The decision to build light-water nuclear plants fuelled by enriched uranium had some 
consequences in terms of energy dependence too. Even if for the early loads it was 
agreed to use Spanish mined uranium enriched in the USA, it proved soon enough that 
the enriched nuclear fuel depended crucially on a tiny number of suppliers. Until 1974 
only the USA and the USSR had the capability to enrich uranium. Prior to that year, all 
enriched uranium for Spanish nuclear power plants had been provided by the USA 
under the contracts signed for their construction.23 The Spanish government transferred 
all uranium-mining activities to a public company, ENUSA, in 1972. Two years later, in 
April 1974, the US Embassy in Madrid communicated to the Department of State that 
ENUSA had reached an agreement with the Soviet Union through which the latter 
country would supply 20% of Spain’s demand for enriched uranium for the years 1978 
through 1990.24 The telegram continued to explain that the contract, reportedly with 
advantageous prices for Spain, was part of a program to guarantee adequate supply and 

                                                                                                                                          
dependence is not in itself harmful or inefficient in economic terms. If there is diversity in the sources of 
supply (referring to a wide variety of supplying countries as well as diversity in the energy mix) and the 
economic bill can be assumed, it really does not constitute a problem in terms of supply security. 
22 Ministerio de Industria, Comercio y Turismo. La Energía en España (several years). 
23 See M.d.Mar Rubio-Varas  and  Joseba De la Torre (Eds.) The Economic History of Nuclear Energy in 
Spain. Governance, Business and Finance (Sep. 2017), Palgrave Macmillan ISBN 978-3-319-59866-6. 
24 NARA, Telegram from the U.S. Embassy in Madrid to State Department, National Archives and 
Records Administration. 23 April 1974. Document Number: 1974MADRID02523. 
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to diversify the source of uranium and enrichment services necessary for Spain’s 
nuclear energy expansion.25 Spain’s natural uranium demands through 1978 were being 
met by contracts with Canadian sources and by local production.26 The agreement with 
the USSR happened in parallel to the somehow challenging negotiations for further 
enrichment agreements between Spanish officials and the USA held at the U.S. Atomic 
Energy Commission (AEC) headquarters.27  
A surge of requests for enriched uranium during the first half of 1974, far in excess of 
the demand predicted by the surveys of foreign requirements, led to the 
acknowledgement that the three AEC enrichment facilities were nearing capacity and to 
a decision to temporarily suspend uranium enrichment contracting.28 The AEC halted 
all uranium firm contracts from June 1974.29 The list of countries with fuel requests 
pending at the time included Brazil, Taiwan, France, Ireland, Italy, Germany, the 
Netherlands, the United Kingdom, Greece, Iran, Japan, South Korea, Portugal, South 
Africa, Spain and Thailand.30 Secretary of State H. Kissinger invited the IAEA not to 
raise the matter of the AEC suspension with host governments just yet, but asked to 
prepare a post to answer questions from host governments drawing upon limited official 
use.31 Among the things being weighted as plausible solutions was the expected 
decision by US private industry to construct private enrichment plants, which may 
enable the private industry to enter into firm commitments to provide enrichment 
services beginning in the early 1980s.32 But to move from a monopolistic supply of 
enriched uranium by the AEC to a competitive nuclear fuel industry, a priority set by 
president Ford, required the quick enhancement of a complex legislation.33  
By 1979 Westinghouse had nuclear fuel fabrication facilities devoted to foreign orders 
located in Columbia, South Carolina.34 When UEM pressed for a commitment to supply 
the remainder of Zorita’s useful life, approximately 15 reloads, it found that the 
conditions in the USA had changed from the initial reloads.35 Since July 1976, the 
Eximbank did not provide direct credits for fuel reloads. There were several reasons for 
such a decision: (1) nuclear fuel useful life of three years represented a term within the 
providence of the private banking sector; (2) because of Eximbank’s heavy involvement 
in financing nuclear power projects on a worldwide basis, a commitment to provide 
financing for fuel reloads for American reactors could call for a multi-billion-dollar 
allocation of Eximbank’s lending authority for many years to come; (3) traditionally the 
nuclear fuel was bought from the manufacturer of the reactor vessel, providing an 
ongoing call on the manufacturer if any troubles developed, thus, fuel reloads were an 

                                                
25 Ibid. 
26 Ibid. 
27 NARA, Telegram from the U.S. Mission at EC Brussels to AEC. 8 April 1974. Document Number: 
1974ECBRU02115. 
28 NARA, Telegram from U.S. State Department to IAEA, 1974 July 15, Document number: 
1974STATE152033_b. 
29 Ibid. 
30 Ibid. 
31 Ibid. 
32 Ibid. 
33 NARA, Digitized from Box 42 of The John Marsh Files at the Gerald R. Ford Presidential Library, 
Collection GRF-0067: John O. Marsh Files (Ford Administration), 1974–1977 Series: John Marsh’s 
General Subject Files, 1974–1977 File Unit: Uranium Enrichment—General. 
34 EXIM, Memorandum to the Board of Directors, Europe and Canada Division, June 28, 1979 Re: Zorita 
nuclear power reloads—P.C. No. 4510—Spain. Box H119. Folder 3722. Ex-Im Bank Archives. 
35 See M.d.Mar Rubio-Varas  and  Joseba De la Torre (Eds.) The Economic History of Nuclear Energy in 
Spain. Governance, Business and Finance (Sep. 2017), Palgrave Macmillan ISBN 978-3-319-59866-6. 
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export that would go forward without the need for official support.36 Yet, the request by 
UEM for its remaining reloads pushed Eximbank to reconsider its “non-financing-
nuclear-fuel” policy. 

Eximbank’s officials recognized that a nuclear plant required a reliable source of fuel 
for approximately 30 years. They knew that the Spanish were concerned about the 
reliability of the USA as a long-term fuel supplier and about the “politicizing” of the 
nuclear issue and the possible interruption of their future supply, and thus their 
willingness to listen to third-country overtures. Besides, the magnitude of the reload 
orders might put them beyond the appetite of commercial banks, especially with the 
private bank’s internal country and industry concentration limits. And then there were 
the other contracts that might be affected by denying help to finance the nuclear reloads: 
chances for securing future nuclear plant equipment orders in Spain and the tender for 
the Narcea coal-fired plant (owned and operated by UEM) for which the Eximbank was 
aggressively bidding at the time.37 Moreover, UEM had an offer from the French to 
supply the remaining loads for Zorita, which had official support. The French 
recognized the enormity of the nuclear fuel reload market as much as the Americans 
did. What remained unclear from the American perspective was whether the French 
believed they had the capacity to handle it, or they were going to selectively pick and 
choose reload cases. Therefore, Eximbank staff concluded that the public bank should 
respond positively to officially supported competition for nuclear fuel reloads because 
without them they would be lost to competing countries, and “it should also serve to 
discourage the French from thinking they could operate with impunity and complete 
freedom of action in the market place”.38 The UEM reload for Zorita got an Eximbank 
credit in 1981. It was the last of the Spanish nuclear credits financed by the Eximbank. 
ENUSA became the single fuel supplier to Spanish nuclear plants from 1979, except for 
Trillo nuclear power plant (NPP) supplied from Germany. In 1985, the ENUSA factory 
of Juzbado (Salamanca) was commissioned to manufacture combustible elements for 
the Spanish nuclear reactors departing from imported enriched uranium—some 
1600 tons per year. Since then, the ENUSA factory produces high-density, accurately 
shaped ceramic UO2 pellets, and loads the fuel pellets into fuel rods (made mainly from 
a zirconium allow, which are imported from Westinghouse), sealing them and 
assembling them into the final fuel structure (imported too, except for few bits produced 
at ENSA (Equipos Nucleares S.A.) premises in Spain).39  

As said before, the market of nuclear materials is characterized by very few suppliers 
and highly rigorous national and international regulation. If we break down the energy 
dependence by geographic origin (country supplier) we find that nuclear materials 
imports are the most geographically concentrated of all the primary energy sources 
imported in Spain (based on data from the UN Comtrade database).40 Except for the 
above-mentioned episode of 1974–76, this high concentration does not appear to have 
entailed any risk for the security of supply of Spain. But it is worth insisting that nuclear 

                                                
36 EXIM, Memorandum to the Board of Directors, Europe and Canada Division, June 28, 1979 Re: Zorita 
nuclear power reloads—P.C. No. 4510—Spain. Box H119. Folder 3722. Ex-Im Bank Archives. 
37 Ibid. 
38 Ibid. 
39 ENUSA, Our History, http://www.enusa.es/en/conocenos/historia/ 
40 See Muñoz Delgado and Rubio-Varas, op.cit. 
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energy has contributed to the overall concentration of suppliers of the Spanish energy 
imports basket during the past century.41  
Despite this dependence on imported enriched uranium and the elements required to 
assemble nuclear fuel rods, the Spanish official statistics insist on considering nuclear 
power a domestic source of energy along with hydropower, solar, wind and national 
mined coal, apparently following the criterion established by the IEA of considering 
domestic all nuclear power.42 This made sense during the brief period when Spanish 
uranium was used to power Spanish nuclear power plants, but not afterwards. Despite 
the stubbornness of official statistics to maintain otherwise, nuclear energy does not 
contribute to reducing Spain’s external energy dependence. A different matter is that, 
for some time now, the industrial sector linked to this type of energy contributed to 
improving the country’s external current account through the export of equipment and 
nuclear fuel, an issue we briefly explain in the last section of the paper. 

 
Nuclear Power: Oil Dependence, Energy Diversification and Electricity Prices 

Another question is the extreme dependence of the Spanish economy on petroleum 
imports and whether nuclear power helped to reduce it. To answer that question, we 
need to turn our attention to the Spanish electricity generation by sources. The role of 
nuclear energy in the primary energy and the electricity mixes did not start to be 
noticeable until the 1980s, when its generation capacity became relevant. The maximum 
participation of nuclear energy in the Spanish primary energy mix peaked in 1989, with 
a share of 6.4% in the modern energies basket, and 6% in the energy mix including all 
the sources—modern and traditional ones (see Fig. 5 above). Nevertheless, this share 
was higher than 5% only from 1987 to 1998. 
In the electricity mix nuclear power has a more prominent role (see Fig. 6). The last of 
the 10 nuclear reactors ever plugged to the network in Spain was Trillo NPP in 1988. A 
year later a fire broke out in the zone of the turbo-generators of the nuclear power plant 
of Vandellós I; it was classified as a level 3 incident on the International Nuclear Event 
Scale. The high costs required by the Spanish regulatory agency (the Nuclear Safety 
Board, CSN, by its Spanish initials) to mend the irregularities which were discovered 
induced the operating company to shut it down for good and to decommission it. So in 
fact, the 10 reactors were plugged in at once for less than a year. From the 1980s to the 
present, nuclear electricity contributed an average of 23.9% to electric generation in 
Spain. With the turn of the century, wind, solar power and biomass joined the electricity 
mix, as shown in Fig. 6. 

 
 

 
 

 
                                                
41 For a more detailed analysis of the geographic dependence of Spanish energy imports, see Muñoz 
Delgado and Rubio-Varas, op.cit. 
42 A footnote to the National Energy Plan of 1983 explains that “for the calculation of the degree of 
energy self-sufficiency, as in previous occasions, it has followed the criterion of the International Energy 
Agency of considering as national all the nuclear production”. Congreso de los Diputados, Plan 
Energético Nacional de 1983. 
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Fig. 6 Electricity generation in Spain by source, 1980–2014 (TWh)  

 
Source: own elaboration based on data from TPS data portal, The World Bank—World Development 
Indicators Historical Electricity Generation Statistics (2017). 

 
How much oil was burned to produce electricity and how much was saved thanks to 
nuclear power? The annual activity report of UNESA provides some evidences directed 
toward answering the question with certain precision. Liquid fuels burned at 
conventional thermal plants gained importance in the Spanish electricity mix from the 
1950s. Before the oil crisis hit, it was the technology with the largest installed capacity 
of the country, and fuel-oil plants generated about half of the electricity in Spain.43 
More tonnes of oil were burned for electricity generation in Spain from 1970 to 1980 
than the ones burned in the reminder of the country’s history. The year 1976 marks the 
maximum of petroleum burned at thermoelectric plants in Spain with some 10 million 
metric tonnes. That amount represented less than 2.5% of the oil consumed in the 
country, and for the whole decade the average was below 2%. The two oil crises made 
burning petroleum products for electric purposes unaffordable.  
Figure 6 shows the considerable progress made in coal use for electricity 
generation until the arrival of the XXI century, and the retreat of petroleum-based 
electricity from 1980. This was a result of the entry into service of the installations 
included in the plan for accelerated construction of coal thermal power plants.44 Oil had 
almost been abandoned as a fuel before the bulk of nuclear power went operative, as can 
be observed in Fig. 6. The “unnecessary external indebtedness by the import of 
petroleum”45 by the electricity sector came to an end with only marginal help from 
nuclear power. And in all events, the electricity sector had a minor role to play in the 
mater since 98–99% of the oil consumption would fall out of its realm. 

                                                
43 UNESA, Memoria Anual (various years). 
44 UNESA, Memoria Anual 1986. 
45 ASEPI, op.cit. 
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Figure 6 shows that nuclear helped to diversify the electricity sources, and provided a 
reliable—although inflexible, due to its high concentration—baseload to the electricity 
system. For the overall Spanish energy system, however, the diversification impact is 
smaller. As said before, Spain has been (and is) heavily dependent on energy imports. 
However, it has one of the most diversified energy mixes of the countries around in 
terms of the geographical origin of its energy imports and the variety of energy 
sources.46 In order to determine the role of the nuclear power in the diversification of 
the energy system we can observe the impact of the insertion of nuclear energy in the 
Spanish energy mix, comparing the concentration of the mix with and without nuclear 
energy. For this purpose we use the Herfindahl–Hirschman Index (HHI).47 It is 
calculated by the sum of the squares of the market shares of each energy source in any 
given period. Figure 7 shows that the contribution of nuclear power is significant but 
not high in the diversification of the Spanish energy mix. For the last 20 years, nuclear 
power has contributed, on average, to reduce the concentration of the mix by 9%; and 
the maximum contribution to the energy diversification was in 1989 when the 
concentration of the mix reduced 11.1% thanks to the participation of nuclear power. 
Therefore, we can deduce its role in this matter has not been irrelevant, but it has not 
been decisive to fulfil this energy policy objective. In other words, nuclear power 
contributed to the energy diversification strategy, but it was insufficient, especially if 
we bear in mind the optimistic initial promises. 
 

 
 

 
 

 
 

 
 

 
 

                                                
46 For a more detailed analysis of the geographic dependence of Spanish energy imports, see Muñoz 
Delgado and Rubio-Varas, op.cit. For the diversification of the energy mix, M.d. Mar Rubio-Varas 
and Beatriz Muñoz Delgado, “200 Years Diversifying the Energy Mix? Diversification Paths of the 
Energy Baskets of European Early Comers vs. Latecomers,” Economic History Working Papers Series, 
2017. 
47 The paternity of this index is shared by the economists Orris C. Herfindahl and Albert O. Hirschman. In 
1945, Hirschman (in Albert O. Hirschman, National Power and the Structure of Foreign Trade—Albert 
O. Hirschman—Google Books (Berkeley: University of California Press, 1945)) proposed an index of 
trade concentration consisting of the square root of the sum of the squares of the market share of each 
country in the market. For his part, in 1950, Herfindahl (in his doctoral dissertation later published as 
Orris Clemens Herfindahl, Concentration in the Steel Industry—Orris Clemens Herfindahl—Google 
Books (Columbia University Press, 1950)) proposed an index for measuring the firms’ concentration in 
the steel industry, which was computed the same as the Hirschman index, but without the square root i.e. 
the sum of squares of firm sizes, all measured as percentages of total industry size. In Hirschman (1964) 
he claimed the authorship of the index. 
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Fig. 7: Energy Mix Concentration Index (EMCI) in Spain with and without nuclear 
power, 1959–2009.  

 
Sources and notes: own elaboration based on data from Astrid Kander, Paolo Malanima and Paul Warde, 
Power to the People: Energy in Europe over the Last Five Centuries, 2014. It includes traditional and 
modern energy sources (i.e. food for men and working animals, firewood, traditional wind and water used 
in wheels and mills, peat, mineral coal, petroleum, natural gas and the primary forms of generating 
electricity-hydroelectricity, nuclear and renewable energies such as wind power, solar, geothermal etc.). 
Energy Mix Concentration Index (EMCI) measured by a Herfindahl–Hirschman Index, calculated as the 
sum of the squares of the market shares of each energy source in any given period. The smaller (larger), 
the more diversified (concentrated) the energy mix. 

 
Scarcity in the supply of energy resources in the territory has burdened, to an extent, the 
capacity of the country to continue the pace of more advanced countries. However, 
some countries were able to overcome their energy limitations and moved forward on 
the path towards development at great speed (Japan, Sweden, Switzerland).48 This fact 
appears to indicate that energy policy imposed more limits on the availability of 
inexpensive energy in Spain than the scarcity of resources.49 The Spanish energy policy, 
based on restrictions to the free trade of energy, offered consumers limited free access 
to the worldwide energy market, with its resulting effect on the level of prices. 
                                                
48 The literature on the restriction that energy poses to Spanish economic development is abundant:  
Carles Sudrià, J. Nadal, and A. Carreras, “Un Factor Determinante: La Energía” (Barcelona: Ariel, 1987);  
Carles Sudrià, “Energy as a Limiting Factor to Growth,” ed. P. Martín Aceña and J. Simpson (Aldershot: 
Edward Elgar, 1995); Carles Sudrià, “La Restricción Energética al Desarrollo Económico de España,” 
Papeles de Economía 73 (1997): 165–94; Carles Sudrià, “Un Bosquejo Histórico de la Energía en la 
Industrialización de España,” in Energía: Del Monopolio al Mercado. CNE, Diez Años en Perspectiva, 
ed. José Luis García Delgado (Cordovilla: Aranzadi, 2006); Nadal J. (dir.), “Atlas de la Industrialización 
de España, 1750–2000,” 2003. 
49 As stated by Gabriel Tortella Casares, The Development of Modern Spain: An Economic History of the 
Nineteenth and Twentieth Centuries (Harvard University Press, 2000), 347, “if the energy sector was an 
obstacle to industrial growth, it was the energy policy that was problematic, not the resource endowment 
itself”. 
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Nuclear energy arose as an opportunity of producing not only a more diversified 
electricity mix but moderating the electricity prices. However, the electrical energy 
price increased from the mid-1980s. This is precisely when seven reactors in Spain were 
already connected to the grid50 and when, for the first time, more than 20% of Spanish 
electricity was generated by nuclear energy (see Fig. 6). 

 
Fig. 8: Spain(1) and EU-15(2) vs. France(3) electricity prices comparison for industrial 
and domestic consumers* in Euros/kWh (excluding taxes and levies), 1985S1–2007S2.  

 
Source: own elaboration based on data from Eurostat database (2017). Notes: (1) Spain 2004S2, 1985S1–
1990S1: There is no available data for Spain in these semesters; therefore, we use the data of Madrid as a 
proxy, since the prices in the capital have been the same as in Spain during the period 1991S1–2004S1. 
(2) EU-15: 2007S2 provisional data. (3) France 1985S1–1990S1: The same than in the note (1) applies to 
the case of France and Paris, in these semesters. * Domestic consumers refer to the band-DC, for medium 
households (annual consumption: 3500 kWh of which night 1300). Industrial consumers refer to the band 
IE, for medium industries (annual consumption: 2000 MWh; maximum demand: 500 kW; annual load: 
4000 hours). 

 

If nuclear energy was more economical than that obtained by other systems, therefore 
constituting a key factor for the competitiveness of our industry, then France with over 
80% of its electricity having nuclear power, the world’s largest, should be able to 
supply the cheapest electricity. And yet, Spanish industrial electric prices withstand the 
comparison with the French industrial electricity prices, with the exception of the years 
around 1990, and particularly from the mid-1990s (see Fig. 8). Moreover there are no 
big differences between the Spanish and the EU-15 prices. Not only are industrial and 
domestic prices similar, but even domestic prices are lower most of the time. Of course, 
price formation depends on many factors. It is a heavy regulated market, but data show 

                                                
50 Almaraz-1, Almaraz-2, Ascó-1, Cofrentes, José Cabrera, Santa María de Garoña and Vandellós-1. 
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that the promise of moderating electricity prices was never fulfilled for Spanish 
consumers. 
 

The Industrial Boost 
As in many other parts of the world, the Spanish government also made the nuclear 
program a central piece of its industrialization strategy. The nuclear system was to 
become a major driving force for the national industry, first as a generator of the much-
needed electricity for industry but also to drive the industrialization of the country by 
developing the capabilities to build nuclear power plants. Learning-by-doing was key 
for the Spanish nuclear program and the local companies that joined in. We have argued 
elsewhere that Spain became the world’s nuclear laboratory.51  We know how some of 
the elements to which Spain’s first nuclear plant, Zorita, stood as a learning experience 
for all parties involved, including many aspects that would have continuation.52 Of all of 
them, the one issue that had slipovers beyond the nuclear sector itself was the upgrade 
of the Spanish industry to the level appropriate for matching the manufacturing 
standards required for an atomic project.  
The contractors building a nuclear power plant needed some minimum level of 
industrial base to contribute to the non-critical elements of the project (civil and 
auxiliary engineering) they were entrusted with by law. But even the less critical of the 
elements demanded the implementation of quality controls that were nonexistent in 
Spain before nuclear plants.53 In most cases, the local firms also maintained close 
contacts with international firms leading the projects which facilitated the transfer of 
know-how and human capital formation (both by formal and informal means). The 
quality control mechanisms, the transfer of know-how and the accumulation of human 
capital would impact numerous industrial sectors from the petrochemical or electric 
components sector, to metal-mechanics or building materials, but also engineering 
services and so on. The skills they acquired because of their involvement with the 
atomic projects helped in raising large branches of Spanish industry to international 
levels, contributing eventually to modernize the country. 

The progression of the Spanish nuclear sector as such has been relatively successful. 
Evolving from the initial turnkey projects, the Spanish industry gradually achieved 
higher levels of participation, fostered by the construction and authorization issued by 
the Ministry of Industry and Energy which included requirements about the degree of 
national participation. To verify compliance, the Ministry engaged the Nuclear Energy 
Board (JEN, by its Spanish initials) to follow and appraise the participation of the 
domestic industry in the projects. The first nuclear projects barely reached 40% of 
domestic participation while, by the 1970s, it increased to around 60%. In the later 
projects, up to 80% was achieved. By the early 1980s with their own growing technical 
sophistication, the Spanish did not feel as dependent on foreign equipment 
manufacturers for help as previously. 
The nuclear sector continued to grow to provide services for the nuclear plants as they 
entered in operation, switching from low-value building working hours to higher-value-
                                                
51 Joseba de la Torre and M.d. Mar Rubio-Varas, “Learning by Doing: The First Spanish Nuclear Plant” 
Busines History Review, n.d. 
52 See M.d.Mar Rubio-Varas  and  Joseba De la Torre (Eds.) The Economic History of Nuclear Energy in 
Spain. Governance, Business and Finance (Sep. 2017), Palgrave Macmillan ISBN 978-3-319-59866-6. 
53 Manuel López Rodríguez, “La Situación Española de la Energía Nuclear,” Energía Nuclear 139 (1982): 
334. 
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added technological services working hours. Companies such as Tecnatom had to 
restructure their business from project management and building to servicing 
and operating nuclear power plants. They prepared themselves for serving 16 to 20 
reactors for the coming 40 years, a comfortable scenario for their business. The most 
optimistic within the sector cherished the idea of completing the whole process of 
building a domestic reactor as South Korea did. The moratorium abruptly finished with 
it all in 1984. Perceived at the time as the coup de grace to the Spanish nuclear sector, 
the moratorium eventually became its growth opportunity. In the absence of a 
sufficiently large domestic market, and after some serious difficulties during the second 
half of the 1980s and early 1990s, the Spanish nuclear cluster managed to rise above the 
moratorium competing internationally. As shown in Fig. 9 from 1998 onwards the 
Spanish nuclear companies became net exporters of nuclear equipment, fuel and 
services. 

 
Fig. 9: Spanish net trade of nuclear equipment and fuel elements 1965–2010 (million 
real US dollars).  

 
Sources and notes: own elaboration from UN Comtrade Data (SITC v.2 and v.37187) on imports and 
exports of nuclear reactors, and parts thereof, fuel elements, non-irradiated for nuclear reactors. Original 
series in current dollars were deflated by the “Machinery and equipment price index” of the Bureau of 
Labour Statistics. 

 

The industrial cluster that developed around the nuclear power plants from the 1960s, 
following the textbook rules of an infant industry, matured with the hard consequences 
of the moratorium. Table 2 presents a summary of the sectors and number of companies 
involved with nuclear industry in Spain by 2011 according to their own accounts. 
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Table 2: Spanish nuclear cluster by Sectors (2011) 

  Number Percentage 

Electrical utilities 4 8.5 

Nuclear fuel 1 2.1 

Nuclear equipment 4 8.5 

Engineering and services 25 53.2 

Lobbies 5 10.6 

Nuclear power plants 8 17.0 

Total 47 100.0 

Source: Foro de la Industria Nuclear Española, 2011. ICEX, Madrid 

 

Table 2 makes evident that the engineering companies specializing in industrial 
installations, maintenance and safety services represent most of the sector today. Those 
companies were born between the first and second generation of nuclear power plants, 
and in many cases, were linked to the electricity companies with a strategic lobbying 
role today as yesterday. The other feature of continuity is that technological dependence 
has set the course. The nuclear cluster remains located in Madrid, Bilbao and Barcelona 
(true to its origins). 
 

Some Concluding Remarks 
Were the principal promises that pushed the Spanish nuclear program since its inception 
accomplished? On the energy field our review of historical evidence provides some 
rebuttals. The ever-growing electricity demand expected that portrayed nuclear as the 
only way forward, met with the reality of smaller growth both in the economy and on 
electricity demand. Moreover, the proponents overlooked the break in the underlying 
relationship between electricity consumption and economic output. After 1972, 
electricity production continued to outgrow GDP, but at a much smaller pace than 
before. Thus, the country required less electricity than the forecasted projections for 
keeping economic growth unharmed. 
The evidence presented reveals that nuclear energy has not contributed to reducing 
Spain’s external energy dependence, neither by reducing the dependence on oil, which 
had almost been abandoned as a fuel before the bulk of nuclear power went operative, 
nor by itself. Despite the technical decision to count nuclear power as a domestic 
source, the dependence on third parties for enriched uranium increased energy security 
concerns. Yet, nuclear helped to diversify the electricity (and overall energy) mix, and 
provided a reliable—although inflexible—base load to the electricity system, with a 
stable share just above a fifth of the Spanish energy generation since the 1980s. 
Did the reduction of the planned nuclear installed capacity strangle the industrial 
development of the country as whole? It is hard to assess given that the advent of 
deindustrialization coincides with the oil crises, which seems to endow energy prices 
with some responsibility for the matter. Yet, industrial electricity remained as expensive 
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as before the introduction of nuclear power in Spain. Furthermore, Spanish industrial 
electric prices withstand the comparison with the industrial electricity prices of the 
champion of nuclear production in the world, France. We find difficult to argue that 
more nuclear power would have implied cheaper electricity for Spain given the 
historical evidence. Further research may help to clarify the matter. 

On the additional explicit and implicit potentials associated with the deployment of 
nuclear power in the previous decades, we produced some evidence about how nuclear 
power helped to modernize the country by contributing to the procurement of high-
quality know-how and human capital, raising Spanish industry to international levels. 

There are broader implications of the nuclear programs which we did not address in this 
paper, most notably whether it boosted the economic development of the regions where 
power stations were built (either through the construction of the power station or the 
associated infrastructure). Plenty of questions remain open for further research. Despite 
this, we hope to have shed some historical light onto the promises made and the realities 
that followed to the implementation of nuclear power in Spain. 

 
 


