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Introduction

In recent years, all forms of energy have played some role 
in the global economy, and nuclear energy is no different. 
Nuclear energy is unique in that it plays an important role in 
some countries, while in other countries it is less prevalent. 
Nuclear energy is essential in such as areas as electricity 
generation, medicine, industry, space exploration, and 
national security.

Decisionmakers are debating the role of various forms of 
energy production, generation and use in the energy mix. 
In this CEC Fact Sheet, we look at the role of nuclear energy 
in countries where it is in use as a source of primary energy.      

Nuclear energy in the global primary 
energy supply

As of 2021, there were 437 operational nuclear power 
reactors in 32 countries, with the United States (U.S.) 
leading the way with 93 reactors. In Europe, France leads 
with 56 nuclear reactors.

In the Asia Pacific region, China has 53 nuclear reactors, 
Japan has 33, and South Korea has 24. 

Across the world, 56 new reactors are under construction 
in 19 countries, with China leading the way with 16 facilities 
being built.

Canada had 19 reactors in operation as of December 2021 
(see Table 1).

  

According to the International Energy Agency (IEA), 
nuclear energy accounted for around four percent of 
the world’s primary energy1 supply in 2021. However, the 
share of nuclear energy in primary energy varies widely by 
region. 

In the 1990s, six percent of the world’s primary energy 
came from nuclear energy. By 2021, just over four percent 
of the world’s primary energy came from nuclear. 

In Europe, the nuclear energy share was just over nine 
percent in 2021. For North America, it was seven percent. 
In Asia, the share has decreased from around four percent 
in 1990 to around two percent in 2021 (see Figure 1).

As noted above, the share of nuclear energy in primary 
energy varies widely by region due to factors such as 
energy policies, resource availability, and economic 
considerations. For example, some countries have 
abundant oil and gas reserves and may rely more heavily 
on these sources for their primary energy supply. In 
contrast, others may have more limited access to 
traditional energy sources and look to nuclear energy to 
diversify their energy mix.

N U C L E A R  P O W E R  
I N  T H E  G L O B A L E N E R G Y M I X 

1. The source for primary energy takes many forms, including fossil fuels, renewables, and nuclear energy. Primary energy sources are converted to electricity, a secondary energy source.  
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Source: IAEA, 2022

Source: IEA Database, 2023 and BP Database, 2022

Table 1

Figure 1

Nuclear reactors by country    
As of December 31, 2021

Nuclear energy share of total primary energy supply by region    
2021    |     %

Reactors in  
operation

Reactors under  
construction

Number of units

USA 93 2

France 56 1

China 53 16

Russia 37 4

Japan 33 2

South Korea 24 4

India 22 8

Canada 19  

Ukraine 15 2

UK 12 2

Belgium 7  

Spain 7  

Czech 6  

Sweden 6  

Pakistan 5 1

Finland 4 1

Nuclear power in the global energy mix

Hungary 4  

Slovakia 4 2

Switzerland 4  

Argentina 3 1

Germany 3  

Brazil 2 1

Bulgaria 2  

Mexico 2  

Romania 2  

South Africa 2  

UAE 2 2

Armenia 1  

Belarus 1 1

Iran 1 1

Netherlands 1  

Slovenia 1  

Bangladesh  2

Türkiye  3

Total 437 56
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Nuclear energy and electricity generation 

Nuclear energy plays an essential role in electricity 
generation, providing about 10 percent of global electricity 
generation. From the first civilian nuclear electricity 
generation facility back in 1954, nuclear energy has come a 
long way. 

According to the International Atomic Energy Agency 
(IAEA), world nuclear electricity production increased 
steadily between 2000 and 2021. In 2000, global nuclear 
electricity production was 2,443 Terawatt hours (TWh); by 
2021, it had increased to 2,653 TWh.

According to the IAEA, as of December 2021, the top five 
countries producing electricity from nuclear energy were 
the U.S. (772 TWh), China (383 TWh), France (363 TWh), 
Russia (208 TWh), and South Korea (150 TWh). Other 
countries that produce significant electricity from nuclear 
power include the Ukraine, Germany, Japan, and Spain. 
Canada produced 87 TWh in 2021 (see Figure 2).
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Nuclear power in Canada

Nuclear power plants have been producing electricity in 
Canada since the 1960s. As of 2022, four nuclear power 
plants operate in Canada. Of the four plants, three are in 
Ontario and one in New Brunswick. 

According to data from the IAEA, Canada’s share of nuclear 
electricity production has remained relatively stable over 
the past few decades. In 1990, nuclear energy accounted 
for about 14.8 percent of Canada’s electricity production; 
by 2021, this share had decreased only slightly to about 14.3 
percent.

Over the same period, Canada’s nuclear power production 
increased from 69.9 TWh in 1990 to 86.8 TWh as of 2021 (see 
Figure 3). 

It is worth noting that nuclear energy remains an integral part 
of Canada’s energy mix, particularly in Ontario, where it is 
the largest source of electricity generation. Sixty percent of 
Ontario’s power needs are met by nuclear energy.

https://www.cnsc-ccsn.gc.ca/eng/reactors/power-plants/index.cfm#ONPP
https://www.opg.com/powering-ontario/our-generation/nuclear/
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Dependence on nuclear power 

Several countries rely heavily on nuclear power to meet 
their electricity needs. France is the world’s most nuclear-
dependent country, accounting for approximately 69 
percent of its electricity generation capacity. France has 56 
nuclear reactors, making it the second largest in terms of 
the number of nuclear power plants after the U.S (see  
Table 1).  

Of interest, the Ukraine relies heavily on nuclear power, 
accounting for around 55 percent of electricity generation 
capacity. Ukraine has 15 nuclear reactors, making it one of 
Europe’s largest nuclear energy producers. 

Nuclear power accounts for around 52 percent of Slovakia’s 
electricity generation capacity. Slovakia has four nuclear 
reactors and plans to build two additional facilities. 

Belgium relies on nuclear power for around 51 percent of its 
electricity generation capacity. 

Hungary obtains around 47 percent of its electricity from 
nuclear power, with four reactors currently in operation. 

South Korea generates around 28 percent of its electricity 
from nuclear power, with 24 reactors currently operating. 

As of 2021, Canada generates around 14 percent of its 
electricity from nuclear power, with 19 reactors currently in 
operation. 

The United States is the world’s largest nuclear power 
producer, with 93 nuclear reactors generating over 20 
percent of the country’s electricity (see Figure 4).  
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Global nuclear electricity generation capacity

Nuclear electricity generation capacity2 remains a relatively small percentage of global electricity generation capacity and 
has declined steadily since the 2000s. The share of nuclear electricity generation capacity was 10 percent in 2000. By 
2021, it had decreased to five percent (see Figure 5). 

2. Electricity generation means the conversion of any energy sources into electrical energy. Electricity generation can be divided into two categories of energy: conventional and 
renewable generation. Conventional electricity producers uses energy sources such as oil, coal, gas and nuclear. Renewable electricity generators use wind, solar and hydro energy. 
Electricity generation capacity is the maximum electricity output an electricity generator can produce under specific conditions. The installed generation capacity specifies the maximum 
possible electricity generation that can be produced by the installation and usually provided in megawatts. 

3. The G20 countries include Argentina, Australia, Brazil, Canada, China, France, Germany, India, Indonesia, Italy, Japan, South Korea, Mexico, Russia, Saudi Arabia, South Africa, Türkiye, 
the United Kingdom, the United States, and the European Union.

4. America includes countries in North, South and Latin America.

5. The G7 countries include includes Canada, France, Germany, Italy, Japan, the United Kingdom, and the United States.

The share of global electricity generation capacity from 
renewable energy sources such as hydro, wind, solar, 
geothermal, and biomass has increased marginally 
between 2000 and 2021. 

Fossil fuel-based electricity generation capacity continues 
to dominate the global electricity generation mix, 
with coal, natural gas, and oil combined accounting 
for approximately 55 percent of the world’s electricity 
generation capacity in 2021. 

Across Asia, installed nuclear power generation capacity 
has increased as a percentage of the overall installed 
capacity from all sources. Between 2000 and 2021, Asia 
saw the highest jump at 74 percent, followed by G20 
countries3 at eight percent. In America4, installed nuclear 
electricity generation capacity decreased by three percent, 
while in G7 countries,5 installed nuclear electricity capacity 
decreased by about 17 percent. The most significant 
decrease of 22 percent was seen in Europe (see Figure 6). 

10% 5%
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Conclusion 

Overall, while global nuclear electricity generation capacity 
has increased, its growth has been slower than other types 
of electricity generation. 

Countries and regions have different energy sources 
for their electricity generation, depending on resource 
availability, energy policies, and economic considerations. 

Asia is becoming increasingly reliant on nuclear energy to 
meet its electricity needs. With so many Asian countries 
investing heavily in this form of power generation, it looks 
likely that the growth trend over the past 20 years will 
continue in the future. 
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