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ABSTRACT 

The nuclear energy presents large part of electricity production in Slovenia and 
European Union (EU). The production of electricity in nuclear power plants (NPP) emits only 
small amount of greenhouse gasses, compared to other technologies and is very competitive 
in price. Several countries plan to extend the life time of their NPP, although after the 
Fukushima accident some countries decided for nuclear phase out. Many countries in EU and 
worldwide, including Slovenia plan to build new NPPs. The new builds, life time extensions 
of current NPPs and post Fukushima stress tests will result in investments, jobs and 
competitive electricity prices. The current socio-economic impact of nuclear technology and 
impact in timeframe until 2050 in Slovenia and EU is presented in the paper, mainly in the 
terms of new direct and indirect jobs, investments and positive contribution to gross domestic 
product.  

1 INTRODUCTION 

Energy enabled the development of humans through the history. In early Stone Age the 
controlled burning of woods enabled cooking and later production of metal tools. Burning 
coal in steam engines enabled industrial revolution and later deployment of first public power 
plant in 1882. Electricity enabled rapid technology and social development. First light bulb 
from nuclear energy glowed in 1951. Since then nuclear energy enabled production of 
electricity. According to the PRIS [1] there are 435 nuclear power reactors currently in 
operation worldwide, with around 370.000 MWe of net installed capacity and 62 nuclear 
power reactors under construction. Around 14% of electricity is produced in nuclear power 
plants. There are several nuclear power plants ordered or planned (about 160 worldwide) and 
even more proposed (about 330 worldwide) [2]. In future one of main low carbon 
technologies that meet increasing electricity demand can become nuclear power [3] with its 
high safety and reliability and low competitive price. 

Development of nuclear object induces economic and social development of local 
community and region. The jobs are well-paid and attract qualified people with a broad range 
of skills such as engineers, physicists, chemists, IT specialists, administrative and security 
staff. Because the average life-time of a nuclear power plant is up to 60 years, jobs in the 
industry are secure and long-term, offering excellent career opportunities. Long-term 
operation extensions and new build programmes will ensure even greater job security. 
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On average for every job at a nuclear power plant there are three jobs in the supply 
chain [4]. The later includes specialised workers like electricians, mechanics, cleaning and 
maintenance staff, etc. For specific events at a power plant, such as outages for safety controls 
and refuelling, additional external staff is employed on limited contracts to work alongside 
permanent staff.  

The produced electricity and services in the nuclear power sector have positive 
influence on gross domestic product (GDP), as observed from positive correlation of nuclear 
power generation per person and GDP per capita (Figure 1). The data on Figure 1 is based on 
IAEA data from year 2008.  

Investments in post stress tests actions, long-term operation, new built, 
decommissioning and waste management are business opportunities for various small, 
medium and large enterprises from nuclear sector and supply chain. 

 

 
Figure 1: Nuclear power generation per person vs. income per capita in year 2008 [5] 

2 IMPACT OF NUCLEAR ENERGY SECTOR TO SLOVENIA 

In Slovenia there is only one nuclear power plant: Nuklearna Elektrarna Krško - NEK, 
with net capacity of 696 MWe. It is owned by two countries Slovenia and Croatia, namely 
their electric companies: GEN Energija and HEP. NEK generates over 5 TWh of electrical 
energy per year, which represents approximately 40% of the total electricity produced in 
Slovenia.  

2.1 Current socio-economic status in Slovenia 

The construction of NEK in the beginning of 80’s decreased unemployment, increased 
number of population in the Posavje region, increased development of small and medium 
enterprises and increased GDP. The housing, sport, culture and touristic offer also increased. 
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The only negative influence observed was decrease in agricultural land. The education level 
and technological development increased. The construction companies increased the number 
of employees during the period of construction [6].  

During operation NEK increases GDP by 61 million EUR on average (0.2 %) [7]. In 
NEK 623 workers were employed in 2011. During the outage approximately 1500 workers 
are included. The indirect supply chain includes more than 2000 employees. The jobs in 
nuclear industry, namely NEK are well paid, for example annual salary in NEK is about 80% 
above average in Slovenia [7]. NEK provides fund of 600,000 EUR for research and 
development each year. The inflow of general government revenues is almost 20 million per 
year [8]. Added value of NEK was above 110,000 EUR per employee in year 2009 and is 
among the largest in the Posavje region and Slovenia [6]. NEK already started activities for 
long term operation and stress tests.  

2.2 Future socio-economic development in Slovenia 

GEN energija is planning new nuclear power plant named JEK2, in the power range 
between 1000 and 1600 MWe near the existing NEK. All available pressurized water 
technologies available on the market are considered. There is no decision yet from the 
government about new built. 

Construction and operation of nuclear power plants have important positive 
macroeconomic effect on the national economy of the Slovenia and employment [8], [9], [10]. 
Assuming the construction would take 5 years, the main highlights of the expected 
macroeconomic effects during construction are [9]: 

• Due to JEK2 construction, gross domestic product in Slovenia will presumably 
increase for 500 million EUR (1.7 % - option with smaller 1000 MW unit) or nearly 
680 million EUR (2.2 % - option with larger 1600 MW unit), respectively. 

• Construction of JEK2 will enable a direct, and especially an indirect engagement of 
approximately 20,000 or 27,000 employees.  

• Construction of JEK2 will enable and 4 – 5 million EUR of additional expenses for 
research and development activities.  

• Due to JEK2 construction the general government revenue will increase for almost 
190 or 260 million EUR, respectively. 

During the JEK2 operation the main effects are [9]: 

• Through the demand for reproduction the JEK2 operation will affect the activities of 
the Slovenian economy and its individual sectors. This effect will last throughout 
JEK2 full operation and will enable a GDP increase for 100 million EUR (0.3 % - 
1000 MW unit) or 150 million EUR (0.5 % - 1600 MW unit) at a yearly level in 
Slovenia.  

• JEK2 operation will enable a direct, and especially an indirect engagement of 
approximately 3.000 or 4.800 employees at a yearly level. 

• JEK2 operation will enable 0.9 or 1.4 million EUR of additional expenses for research 
and development activities.   

• During operation, the inflow of general government revenues will increase for 30 or 
50 million EUR, respectively. 

• In JEK2 approximately 400 people will be employed. 
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From the above given data summarized from the referenced macroeconomic analysis it 
can be concluded that construction of such a facility highly affects complete Slovenian 
economy, so during construction as during operation of the plant. The fact that the nuclear 
power plant life-time is 60 years is of extreme importance as well.   

3 IMPACT OF NUCLEAR ENERGY SECTOR TO EU 

There are currently 132 operating nuclear power reactors in EU member states [1]. 
Nuclear power plants produced about 27.4 % of electricity in EU in 2011 [11]. There are 
currently 4 NPPs under construction in EU with total gross electric power of 4300 MW. 

3.1 Current socio-economic status in EU 

Europe's nuclear industry currently employs around 500,000 people [4], including those 
in the associated supply chain. Some also consider nearly the same amount of induced jobs, 
however they are not considered in this paper. An added value of 110,000 EUR per employee 
(NEK data) is assumed, that corresponds to 55 billion EUR of added value in the whole 
nuclear power sector in the EU.  

There are constructions in Finland (Olkiluoto 3; EPR), France (Flamanville-3; EPR) and 
Slovakia (Mochovce 3 and 4; VVER V-213). The construction of Mohovce 3 and 4 started in 
January 1987.  The Mochovce 3 will be the first to enter into the commercial operation in 
February 2013 according to the plan. The Mochovce 3 will be in commercial operation in 
October 2013. Both units under construction in Mochovce are older VVER 440 units. 

In August 2005 the construction of the first Generation III nuclear power plant 
Olkiluoto 3 started. The first of a kind European Pressurized Reactor (EPR) is under 
construction in Finland. According to the newest plans the commercial operation will begin in 
August 2013. The maximum number of workers on the site is around 4,400. Once operational, 
it will create 300 new jobs. The unemployment in Satakunta region is 2.1% lower as in other 
regions of the Finland due to nuclear new built. 

The construction of EPR nuclear power plant in France, namely Flamaville 3 started in 
December 2007 and commercial operation will start in 2017, according to the plan.  

AREVA, company that participates in all phases of construction of the steam supply 
systems and nuclear islands of different NPPs, including EPR, recruited 10,000 jobs in 2009 
alone [4]. EU also exports nuclear science and technology around the world, as can been seen 
by increasing new build projects in Asia, Latin America and Africa. This significantly 
reinforces EU’s position at the forefront of nuclear science and technology.  

The socio-economic impacts of nuclear energy, beside others like environmental 
impacts, were presented in terms of SWOT analysis [12]. For example in Spain the use 
nuclear power contributed more than 3 % to BDP in 2004 and produced 145,000 direct and 
indirect jobs.  

 

3.2 Future socio-economic status in EU 

Project specific numbers shows there will be many job opportunities in near-term 
future. In the UK the 10 new plants that will be built will provide around 9,000 highly-skilled 
jobs and a further 7,000 supply chain and local service jobs [4]. In France EDF will hire 400 
engineers for the UK new build market over the next 5 years. During the five-year 
construction period of the EPR reactor at Flamanville, in France, a total of up to 2,300 people 
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will have worked on-site. Once built, the EPRs at Flamanville and Penly (also France) will 
create 800 new operational jobs. In Sweden, the construction of the underground waste 
repository at Forsmark will create around 400 jobs and provide added economic stimulus to 
the region.  

In mid-term future (namely up to approximately 2030) there are 17 NPPs planed with 
the total gross electric power of 20 GW and 29 proposed with the total gross electric power of 
40 GW, according to WNA [2] that will result in jobs, added value and positive effect on 
GDP of the countries.  

The EU-wide analysis is performed for long-term future up to 2050. The jobs created 
and added value to the economy coming from lifetime extension (LTO – Long Term 
Operation), new built, decommissioning and disposal programs in Europe are described in the 
sections from 3.2.1 to 3.2.4. The analysis is based on Delayed CCS (Carbon Capture and 
Storage) scenario of the EU energy roadmap 2050 [12], [14]. In the scenario it is assumed that 
CCS is delayed, leading to higher shares (compared to other scenarios) of nuclear energy up 
to 20% in 2050. Before the Fukushima accident there has been projection of 26.4% nuclear 
share in power generation in 2050 [16]. Nevertheless the 20% nuclear share is not a very high 
percentage, since Eureletric [15] assumes even up to 28% share of nuclear energy. Nuclear 
capacity in 2050 will have to be about the same as today (122.6 GWe in August 2012), 
namely around 140 GWe, however one should notice the decrease in share from 27% in 2005 
to 20% in 2050 as projected by Delayed CCS scenario.  

3.2.1 Stress tests in the EU 

During the next decade around 10,000 jobs will result from the recent stress tests carried 
out following Fukushima Daichi and will be the first step towards the long term operation. 
Roughly 10 billion EUR will be needed to complete post stress tests actions, as claimed by 
Jean-Pol Poncelet, director-general of the Foratom [17].  

3.2.2 Long term operation – LTO in the EU 

Life time of nuclear power plants in EU is 40 years, however most countries are 
planning extension. Belgium (7 NPPs) and Germany (9 NPPs) made political decisions to 
phase out nuclear energy, that is not to extend life time of their NPPs after Fukushima 
accident. The lifetime of advanced gas cooled reactors in United Kingdom (16 NPPs) will 
also not be extended. Other 100 nuclear power plant will presumably apply for life time 
extension from original 40 up to 50 or 60 years.  

The average lifetime of operating power plants in EU is around 30 years (see Figure 2). 
Taken into account that 140 GWe is needed in 2050 and predicting LTO for 50 years, about 
100 new nuclear power plants will have to be built till 2050 [17]. According to the current age 
of NPPs LTO programs will be realised roughly from now to 2035 and most current power 
plants will be shut down between 2025 and 2045 (see Figure 3). 
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Figure 2: Age of nuclear power plants and corresponding power in EU in year 2012 

An annual investment of average 45 million EUR is envisaged during next 20 years for 
LTO programs of each of 100 NPPs [17]. For all EU NPPs this sums up to 90 billion EUR in 
20 years. Around 30.000 direct and indirect jobs will be induced by LTO in next 20 years. 

 

 
Figure 3: Installed net power (continuous line) and number of NPPs (dashed line) 

without lifetime extension (No LTO), with LTO up to 50 years (LTO 50 a), LTO up to 60 
years (LTO 60 a) and LTO up 50 years with new built (New built). No LTO for Great Britain, 
Belgium and Germany is included. Construction of 4 NPPs according to the plan is included 

in all options. 

3.2.3 New built 

The construction of new NPPs shall start in 2020 at least to fill the gap that comes in 
between 2025 and 2045. The construction time of 5 years was assumed, that means that 25 
NPPs will be in construction on average. The first NPP will be in commercial operation in 
2025. If an average 1400 MWe NPP (it corresponds to an average power of today’s NPP 



1313.7 

available on market that ranges from 1100 up to 1600 MWe) is assumed the total of 100 NPPs 
will be deployed [17]. The total power of new built and existing NPPs in EU up to 2050 is 
presented on Figure 3. An average investment of 5 billion is assumed for each NPP, which 
sums up to yearly investment of 25 billion EUR on average for all NPPs. Such construction 
would give job to 250,000 new workers in supply chain and construction (direct and indirect 
jobs) [17].  

The investment needs for nuclear power plant to 2050 is estimated around 470 billion 
EUR for OECD EU countries by IEA [3] and around 500 billion EUR in this paper.  
Switzerland (decided for nuclear phase out) is not part of EU, but part of OECD EU and 
Bulgaria (planning 1 NPP), Cyprus (not nuclear country) and Malta (not nuclear country) are 
not members of OECD EU, but members of EU, however numbers can be compared. The 
investment in nuclear new built for the world is estimated at 3,200 billion EUR. 

3.2.4 Decommissioning and waste management 

Plant decommissioning and waste management will require an annual investment of 3 
to 5 billion EUR [17]. Around 30.000 jobs will be created. 

 

 
Figure 4: Investments in nuclear power sector by 2050 

Summing up all the investments, the peak of yearly investments will be during the new 
build in years from 2025 up to 2045 and will reach up to 35 billion EUR (Figure 4) that 
corresponds to 0.28 % of EU GDP. The added value of 55 billion from the operation of NPPs 
corresponds to 0.44% of EU GDP. The induced direct and indirect jobs will reach peak 
between 2025 and 2032 at 800,000 jobs (Figure 5). Some may also include induced jobs in 
nuclear power sector, which nearly doubles 800,000 direct and indirect jobs in the analysed 
period. 800,000 employees in nuclear power sector represents 0.37 % of employed population 
in EU [18].  
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Figure 5: New jobs in nuclear power sector by 2050. There are 500.000 existing jobs in 

the sector 

4 CONCLUSIONS 

The socio-economic impact of nuclear power sector development in EU and Slovenia is 
presented mainly in terms of new jobs and investments in timeframe up to 2050. Slovenian 
nuclear power plant NEK increases GDP by 61 million EUR (0.2 %) and induces more than 
2,600 indirect and direct jobs. The second nuclear power plant – JEK2 would increase GDP 
by up to 2.2 % during construction and 0.5 % during operation. It would enable engagement 
of up to 4,800 direct and indirect employees at a yearly level. 

The assumptions for EU are in line with “Delayed CCS” scenario according to the 
Energy roadmap 2050, which is not very ambitious and actually reduces the share of 
electricity from nuclear power plants by one quarter. The post Fukushima stress tests and 
associated investments in next decade involves 10,000 new jobs and 1 billion EUR of yearly 
investment. Long term operation of NPPs up to 60 years will give jobs to 30,000 workers and 
4.5 billion EUR of yearly investment in next 2 decades. Decommissioning and waste 
management will result in up to 30,000 jobs and up to 5 billion EUR of investment each year 
over the whole period. New nuclear power plants will be built in timeframe from 2025 and 
2045. 250,000 jobs will be available and 25 billion EUR invested each year. The 500,000 
direct and indirect jobs from operation of existing and new nuclear power plants is also 
mentionable including 55 billion of added value each year. 
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