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Introduction 
The saga of  nuclear power as an energy source can be likened to the experience one has riding a 
rollercoaster—a journey filled with high peaks of  optimism and excitement matched with low 
points of  fear and pessimism caused by unexpected twists and turns in the form of  (nuclear) 
accidents.  Today, while nuclear power may not be, as Lewis Strauss, former head of  the U.S. 
Atomic Energy Commission, once quipped, “electrical energy too cheap to meter,” it is also not 
doomed as many thought it might be after the devastating Fukushima accident in 2011. Instead, 
it appears that nuclear power’s future as an energy source will be much like the electricity it 
supplies—stable.  Despite the accidents and other problems associated with nuclear power 
production, it remains an attractive energy source for nations facing high demand for stable and 
clean electricity production. 

Four years after the Fukushima Daichi accident, nuclear power remains down but not out. The 
catastrophe, which happened to coincide with the 25th anniversary of  the nuclear disaster at 
Chernobyl, stoked dormant fears about atomic energy which had largely subsided over the 
quarter century since the meltdown in Ukraine.  Indeed, before the accident, since about 2001, 
there had been talk about a coming nuclear revival or renaissance—a term used to refer to a 
possible nuclear power industry revival, driven by rising fossil fuel prices and new concerns about 
meeting greenhouse gas emission limits.  Even countries in the West that had decided to phase 1

out their nuclear programs in favor of  renewable energy were beginning to rethink those 
decisions.  In both Sweden and Germany, plans to phase out nuclear power were reversed in 
2010 in favor of  keeping nuclear power as part of  a longer transition to renewables.   

But in the aftermath of  the February 2011 accident,  Willoughby notes that, “Countries like 
Germany are moving entirely out of  the (nuclear) business…French companies like EDF and 
Areva have experienced plunging share values and share prices; and American proposed reactor 
builds have dropped from 31 to 4 over the past four years.”  In the U.S. and Western Europe, 2

nuclear power’s struggle to remain salient in the face of  accidents and questionable economics is 
being compounded by America’s shale revolution, Europe’s growing supply of  subsidized 
renewable energy and sluggish electricity demand in both markets.  However, this paper is not 3

about the intricacies of  the declining Western nuclear markets.  No, this study is about the rise of  
the East.   

In the July/August 2015 issue of  Foreign Affairs, Michael Levi, a Senior Fellow at the Council on 
Foreign Relations, wrote an article titled, “Go East, Young Oilman,” about the way in which Asia 
is shaping the future of  global energy.  While this article focused on mostly oil and gas, it could 
have easily been about nuclear power.  Of  course, that would require a slight title change—
perhaps, “Go East, Young Physicist”—but the point remains: while in 2012 they accounted for 
just 14% of  the global share in electricity production from nuclear power, the IAEA predicts that 

 Courmont, Barthelemy. “Europe’s Responses to Fukushima: Nuclear Renaissance Revisited?” International Studies 1

Review. 13:1,  June 2012. pg. 68
 Willoughby, Randy. “What the Fukushima?” October 2013. Japan Policy Research Institute. http://www.jpri.org/2

publications/workingpapers/wp121.html
 “Half  Death,” The Economist. October 31, 2015. Print. 3
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the countries of  the Middle East, South Asia and the Far East will account for 53% of  global 
share in 2050.  Crucial to understanding this statistic is not just the drawdown in the West, but 4

also—perhaps more importantly—the projected build out of  nuclear capacity in China and 
India. These two cases are not only important because they represent the future of  nuclear power 
industry, but also because this rapid expansion has important safety and non-proliferation 
implications.  

The purpose of  this paper is to examine the various nuclear power projections for China and 
India; identify both the potential motivations and barriers each country faces in their quest for 
large-scale expansion;  assess these variables in the context of  the country forecasts; and finally, 
make a judgement about the potential reality of  meeting the targets set for each country.  Based 
on diligent analysis of  each country, despite finding similar motivations for increasing nuclear 
power capacity, I argue that India will be more constrained than China in its attempts to build 
nuclear capacity mostly because of  its democratic status and because of  certain regulatory issues. 

 International Atomic Energy Association. “Energy, Electricity and Nuclear Power Estimates for the Period up to 4

2050.” 2013
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Nuclear Motivations 
Currently, China and India together account for only 10% of  global operational nuclear power 
reactors. In the heat map below, it is apparent that while there are nuclear power plants operating 
within the two countries, they in no way match the density of  plants in Western Europe, the 
United States, or Japan. 

However, of  the 65 nuclear reactors currently being constructed around the world, over 40% are 
being built in China or India.  By 2050, the countries are projected to add 233 gigawatts and  94 5

gigawatts respectively—representing the fastest growing markets for nuclear power in the world.   6

 These calculations are based on data taken from the International Atomic Energy Agency’s “Power Reactor 5

Information System” (PRIS) database. It is located at: https://www.iaea.org/PRIS/home.aspx
 International Energy Association. “Technology Roadmap: Nuclear Energy.” 2015 https://www.iea.org/6

publications/freepublications/publication/TechnologyRoadmapNuclearEnergy.pdf
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Figure 1. Heat Map: Global Operational Nuclear Power Reactors Density

Figure 2. Heat Map: Global Nuclear Power Plants Under Construction Density
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While the reasons for the West’s move away from nuclear power is well documented, there has 
not been as much attention given to the other side of  the nuclear equation. Over the next few 
sections, this study will investigate the potential reasons for this phenomena.  Overall, there will 
be four potential motivations discussed: rising electricity demand, the dual imperatives of  energy 
security and climate change, as well as the nuclear weapons dimension. 

Electronic Galvanism 

The first motivation for embarking on this nuclear quest is a high demand for electricity. Over 
the past decade, both China and India experienced immense economic and population growth.  
This growth—spurred on by transitions to more industrialized, urban economies—led to an 
exponential increase in electricity demand for both countries.  As of  2014, China—which  
surpassed the United States in electricity consumption in 2011—stands as the largest consumer 
of  electricity in the world while India holds the number three spot.  In the coming decades, both 7

countries are projected to sustain substantial increases in their demand for energy and electricity 
as their populations become larger and richer.   

While China’s population is expected to plateau around 2030 at 1.4 billion, India will become the 
world’s most populous country with an anticipated 1.58 billion by 2035.  Along with population 8

growth, GDP per capita in China and India is expected to increase 4 and 3 fold respectively by 
2040.   This combination of  population growth and better quality of  life is expected to catalyze 9

 Based on statistics retrieved from the Economist Intelligence Unit’s data services - 2014 and beyond are estimates7

 “The Outlook for Energy: A view to 2040,” ExxonMobil. 2015.  http://cdn.exxonmobil.com/~/media/global/8

files/outlook-for-energy/2015-outlook-for-energy_print-resolution.pdf  pg. 8
 “Energy Outlook for Asia and the Pacific 2013,” Asia-Pacific Economic Cooperation. and  Exxon projections, pg. 109
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electricity demand in the countries for years to come. According to projections by Exxon-Mobil, 
because the two developing economies will lead the world in terms of  population size and the 
pace of  growth in standards of  living, China and India will account for half—30 and 20 percent 
respectively—of  the total projected growth in global energy demand to 2040.  Likewise, in 10

terms of  electricity, the International Energy Agency predicts that about half  of  the total increase 
in world electricity demand up to 2040 will come from China and India.  11

This high demand for electricity makes nuclear power an attractive source of  energy.  Nuclear 
power plants are a particularly desirable source of  electricity production because they provide a  
baseload power unlike any other energy that is crucial to maintaining a power grid.  Capacity 
factors describe how intensively a fleet is run and is measured by the ratio of  a fleet’s actual 
generation to its maximum potential generation—basically, the higher a capacity factor, the more 
efficient that source of  energy is producing electricity to a grid over a period of  time.   12

Out of  all fuels used to produce electricity, nuclear power has the highest average capacity factor. 
According to the World Nuclear Association, considering 400 power reactors over 150 MWe for 
which data are available: over 1980 to 2000 world median capacity factor increased from 68% to 
86%, and since then it has maintained around 85%.   This means that an the average nuclear 13

reactor worldwide provides electricity to the grid 85% of  the time. 

 Exxon projections, 1110

 “World Energy Outlook 2014 Factsheet,” International Energy Agency. 2014. http://www.worldenergyoutlook.org/11

media/weowebsite/2014/141112_weo_factsheets.pdf
“Today in Energy” U.S. Energy Information Agency. http://www.eia.gov/todayinenergy/detail.cfm?id=1461112

 “Current and Future Generation.” World Nuclear Association. http://www.world-nuclear.org/info/current-and-13

future-generation/nuclear-power-in-the-world-today/
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Though increasing electricity demand is an important motivator for acquiring more means of  
power generation, it alone cannot explain why China and India are choosing to add more 
nuclear power capacity.  While baseload generation is important, many countries that do not 
have robust nuclear power sectors are able to provide this baseload through other fuels sources.  
Because electricity demand is not sufficient for understanding this nuclear buildout, other 
motivations must be examined.  This brings us to motivation #2, energy security. 

Energy Security 

At the 2014 North Atlantic Treaty Organization Parliamentary Assembly (NATO PA) 
Conference in The Hague, Netherlands,  few topics demanded as much attention as the evolving 
crisis in Syria—with a specific focus on the rise of  the Islamic State or IS— and Russia’s 
aggressive actions in Ukraine.  Of  the various strategies posited for countering Russia’s actions, 
one of  the more interesting discussions took place during the meeting of  the “Sub-Committee on 
Energy and Environmental Security.”  During this session, the committee’s rapporteur, a Turkish 
parliamentarian, spoke about the need for NATO countries to work towards diversifying energy 
supply away from Russia in order to ensure individual and collective energy security.  Although 
this conversation took place at a meeting filled with delegates from western countries, the goal of  
achieving “energy security” is one that is shared by governments across the globe—not least in 
New Delhi and Beijing.  

As both China and India experienced immense growth in energy and electricity demand over the 
past decade, each has become privy to the importance of  energy security.  In comments made at 
a high-level meeting of  China’s top finance and economics body in June 2014, Chinese Premier 
Xi Jinping explicitly linked China’s energy security to the country’s economic prospects, arguing 
that a long term-energy strategy would need to align with economic goals.  In India too, 14

Narendra Modi’s Bharatiya Janata Party (BJP)  government has made energy security a key 
policy priority since taking office in May 2014.  Not only has Modi publicly talked about the need 
for energy security, he has even tweeted about it on more than one occasion and India has a 
specific division within the government to devise energy security scenarios through 2047.  15

The International Energy Agency defines energy security as “the uninterrupted availability of  
energy sources at an affordable price.”  Thus, energy security requires three elements with 16

regards to supply: reliability, affordability and accessibility.  In order to achieve these 
requirements, two factors are key—diversification and independence.  Not only does diversifying 
overall energy sources make supply more secure, nuclear power in particular can be an important 
addition over the long term. In order to judge whether the build out of  nuclear power generation 
will increase energy security (and more specifically electricity security), an analysis of  each 
countries’ electricity system—both in terms of  diversification of  supply and import dependency
—is required. 

 Ma, Damien. “Rebalancing China’s Energy Strategy,” Paulson Institute. 2015. http://www.paulsoninstitute.org/wp-14

content/uploads/2015/04/PPEE_Rebalancing-Chinas-Energy-Strategy_Ma_English.pdf
 Website found here: http://www.indiaenergy.gov.in/contact.php15

 “What is Energy Security,” International Energy Agency. http://www.iea.org/topics/energysecurity/subtopics/16

whatisenergysecurity/
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Supply Diversity 

The diversity of  an electricity system is measured by the Shannon diversity index which is 
commonly used in studies of  energy security and diversity.  The Shannon diversity index is 17

calculated as: 

The proportion of  energy source i relative to the total number of  energy sources (pi) is calculated, 
and then multiplied by the natural logarithm of  this proportion (lnpi). The resulting product is 
summed across sources, and multiplied by -1. In order to calculate the diversity, this study used 
2013 International Energy Agency data on electricity production from 10 sources: coal, oil, gas, 
biofuels, waste, nuclear, hydro, geothermal, solar (PV & thermal) and wind.  A perfect score on 
the Shannon diversity index—a fuel portfolio with all ten sources equally represented—is a 2.30, 
while countries’ with low diversity will have scores closer to zero.   

Of  all the G20 countries, China and India both rank in the bottom five.  India beat out China 
only slightly with a score of  1.02 compared to 0.83—both below average.  China’s score 
represented the third worst, while both failed to beat out neighbors Japan (1.50) , South Korea 
(1.32) and Indonesia (1.29).  For comparison, the top three countries had scores of  1.78 (Italy), 
1.69 (Germany), and 1.58 (UK).  How are China and India’s poor scores explained? As shown 
below, both China’s and India’s electricity production is dominated by coal. 

The figure above also shows how small the percentage of  total electricity production comes from 
nuclear power. Though small now, as noted above, by 2050, China and India are projected to 

 Jewell, Jessica. “Ready for Nuclear Energy?” Energy Policy. 39:3 pg. 104117
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add 233 gigawatts and  94 gigawatts respectively.  Not only would this help meet electricity 
demand, it would help further diversity within supply.  

Independence 

This lack of  equal representation by fuel within supply helps explain why both Beijing and New 
Delhi have made energy security a top priority—but it is not the only reason.  In China, despite 
having large coal reserves—about 12.8% of  world total—the rate of  coal excavation there has 
led British Petroleum to conclude that coal reserves in China will last no more than 40 years at 
the current rate of  production.   While India does not produce as much coal as China currently, 18

its goal is to produce 1.5 billion metric tones of  coal by 2020—exceeding U.S. coal production 
and becoming the second largest coal producer in the world.   According to Reuters, the country 19

is opening “a mine a month” in order to hit this target.  However, India too may run into supply 20

issues in the near-medium term future.  In a report carried out by The Energy and Resources 
Institute based in country’s capital, they concluded that, “India does not have adequate 
extractable coal reserves required either to meet current incremental demand or to make long 
term supply commitments. If  we remain in a state of  denial, we will not take the urgent and 
necessary steps to augment these reserves.”  21

According to a report carried out by the Organization for Economic Cooperation and 
Development with the Nuclear Energy Agency,  the ratio of  known uranium reserves to current 
consumption represents about 100 years’ supply compared to about 40-60 years for oil and gas 
respectively and about 200 years for coal (nuclear’s ratio increases to around 300 when including 
additional reserves in partially explored regions and even further to 700 when considering 
unconventional resources) .   Furthermore, China and India both have proven uranium reserves 22

as well as much exploration to carry out within their borders.   

Although it was reported in 2013 that China had uranium resources totaling 265.5 ktU (thousand 
metric tonnes uranium), according to a report carried out by the Harvard Kennedy School’s 
Belfer Center, if  the country continued to spend a modest amount of  time and money on 
exploration, it could expect to identify around 1.1 MtU (Million metric tonnes) of  uranium by 
2050.   India has a moderate amount of  known reserves (80.2 ktU) and is also working towards 23

finding further supply.  This year, 2015, after the government announced plans to build a 

 Yi-chong, Xu. “The Politics of  Nuclear Energy in China.” pg 6118

 “India Opening Coal Mines; Will Surpass U.S. in Coal Production.” Institute for Energy Research. http://19

instituteforenergyresearch.org/analysis/india-opening-coal-mines-will-surpass-u-s-in-coal-production/
 Das and Wilkes, “India leads Asia's dash for coal as emissions blow east.” Reuters. 2015  http://uk.reuters.com/20

article/2015/10/06/us-asia-coal-climatechange-idUKKCN0RZ2G020151006
 Batra and Chand, “India’s Coal Reserves are vastly overstated: Is Anyone Listening.” The Energy and Resources 21

Institute, March 2011. http://www.teriin.org/policybrief/docs/TERI_PolicyBrief_Coal_March11.pdf
 “Nuclear Energy Today.” Nuclear Energy Agency and Organization for Economic Co-operation and 22

Development. 2nd Edition. 2012. pg. 88
 Zhang, Hui and Bai, Yunsheng, “China’s Access to Uranium Resources.” Project on Managing the Atom.  May 2015. 23

http://belfercenter.ksg.harvard.edu/files/chinasaccesstouraniumresources.pdf. The authors predict that If  China 
continues to spend on exploration at the same average rate and average discovery cost of  $3.2/kg U as it did during 
the period between 2004 and 2012, then China could expect to identify around 1.1 MtU by 2050. 
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strategic uranium reserve pool, researchers discovered a new, significant reserve in the Srisailam 
forests in Andhra Pradesh with high quality uranium comparable to that found in Canada and 
Australia.   24

In addition to extracting and exploring for further domestic uranium reserves, both states are 
looking outward to sure up supply.  Aggressive pursuit of  overseas uranium since 2006 has led 
both the China National Nuclear Corporation (CNNC) and the China General Nuclear Power 
Corporation (CGN) to secure a huge amount of  overseas uranium resources—about three times 
the size of  its own known uranium resources.  Across the border, India is also securing deals with 25

foreign producers in order to shore up its strategic uranium reserve plans.  In addition to import 
deals with Russia, France, Kazakhstan and Canada, on November 15, 2015, India and Australia 
finalized a deal which allows for the export of  Australian uranium to India. 

Uranium offers much better protection from commodity price fluctuations when compared to 
potential substitutes.  For example, according to a 2008 IAEA study, while a doubling of  26

uranium prices only increases nuclear generating costs by about 5-10%, a doubling in the price 
for either coal or gas raises costs by about 35-45% and 70-80% respectively.  27

NEED TO FINISH SECTION - add import dependency calculations 

Energy security is one of  the greater motivations each country faces when it comes to nuclear 
build out.  The relative insecurity of  the two countries currently, combined with the benefits 
nuclear power can provide—not only in added electricity generation and increased diversity but 
in security of  supply—make the energy source particularly attractive. 

Climate Change/Renewables 

In November of  2015, leaders from around the world will gather in Paris for the United Nations 
Climate Change Conference. Over two weeks, representatives from around the world will 
attempt to agree on a new pact that would commit nearly every country on earth to enact new 
policies to reduce their planet-warming greenhouse gas emissions (GHG).  As two of  the largest 28

carbon dioxide emitters at the conference, officials from China and India will be front and center.   

Over the last decade, as both countries demand for electricity grew rapidly, fossil fuel 
consumption skyrocketed.  With this fossil fuel consumption—which was focused mainly on coal, 
the dirtiest of  fuels—GHG emissions in the countries grew at an alarming rate.  From 2002 to 

 Akbar, Syed. “Major Uranium Reserves Found in Srisailam Forests,” The Times of  India. 23 July 2015. http://24

timesofindia.indiatimes.com/india/Major-uranium-reserves-found-in-Srisailam-forests/articleshow/48181983.cms
 Zhang, Hui and Bai, Yunsheng, “China’s Access to Uranium Resources.” Project on Managing the Atom.  May 2015. 25

http://belfercenter.ksg.harvard.edu/files/chinasaccesstouraniumresources.pdf.
 Jewell, Jessica. “Ready for Nuclear Energy?” Energy Policy. 39:3 pg. 104126

 Jewell, Jessica. “Ready for Nuclear Energy?” Energy Policy. 39:3 pg. 104127

 Harris, Gardiner and Davenport, Coral. “Citing Urgency, World Leaders Converge on France for Climate Talks.” 28

New York Times, November 30, 2015. http://www.nytimes.com/2015/12/01/world/europe/obama-climate-
conference-cop21.html
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2012, China’s and India’s coal consumption grew at an average rate of  9.46% and 6.22% while 
GHG emission grew at an average rate of  7.71% and 4.81% respectively. In contrast, during the 
same period, the United States, currently the second largest producer of  coal in the world, 
decreased domestic consumption of  coal by an average of  2.14% and managed to stagnate its 
GHG emissions—increasing at an average rate of  only .02%.  29

Today, China is the largest producer GHGs in the world, while India is swiftly approaching the 
number 2 spot currently held by the United States.  In a report carried out by the WHO, it was 
found that not only does India have the most polluted city in the world—Delhi—it is also home 
to 13 of  the top 20 most polluted cities around the globe.  30

Mitigating GHG emissions is commonly cited as a motivation for acquiring nuclear power or 
increasing current nuclear generation capacity.  Indeed, the IAEA, in a 2007 report, claimed that 
the mitigation of  carbon emission increases is one of  several main considerations for starting a 
nuclear program.   Once a nuclear power plant is built, its electricity generation is essentially 31

carbon-free—making it an attractive source of  energy for combatting climate change.   

While some argue that the GHG emissions released during initial stages of  building the nuclear 
power plant and mining of  Uranium weaken the climate change argument for nuclear power, 
multiple independent studies have come to other conclusions. The UN Intergovernmental Panel 
on Climate Change reported in 2014 that nuclear power has the lowest lifecycle emissions of  any 
electricity generating technology, except for wind energy.   Additionally, a report carried out by 32

the United States’ National Renewable Energy Laboratory, found that, life cycle greenhouse gas 
emissions from solar (both photovoltaic and concentrating solar power), wind, and nuclear 
technologies are considerably lower and less variable than emissions from technologies powered 
by combustion-based natural gas and coal technologies.  33

Renewables? 

Like nuclear power generation, renewable resources—i.e. wind, solar, hydro, etc.—produce 
electricity with little GHG emissions.  And though they will no doubt play a large role in 
producing future clean power, they cannot provide the same kind of  electricity offers because of  
their intermittent nature.   

As discussed above, nuclear power delivers electricity to the power grid at a rate higher than any 
fossil fuel.  When it comes to renewables, their intermittent nature makes their capacity factors 

 Percentages in this section based on calculations carried out by the author using coal consumption data from the 29

U.S. Energy Information Agency and GHG emission information from the World Resources Institute’s CAIT 
Climate Data Explorer

 Chainey, Ross. “Which is the World’s Most Polluted City?” World Economic Forum. June 25, 2015. https://30

agenda.weforum.org/2015/06/which-is-the-worlds-most-polluted-city/
 IAEA, “Considerations to Launch a Nuclear Programme.”31

 The graph on pg. 1335 of  the report shows that median lifecycle emissions are less than every other technology 32

except for wind. http://www.ipcc.ch/pdf/assessment-report/ar5/wg3/ipcc_wg3_ar5_annex-iii.pdf
 “Life Cycle Greenhouse Gas Emissions from Electricity Generation.” National Renewable Energy Laboratory. 2013 33

http://www.nrel.gov/docs/fy13osti/57187.pdf
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less efficient.  For example, after analyzing data retrieved from the U.S. Energy Information 
Agency on monthly capacity factors from January to August 2015, it is clear that solar, wind and 
hydroelectricity all provide electricity to the grid at rates under 50%.  Hydropower had the best 
capacity factor of  the three sources at an average of  37.8, while solar performed the worst at 
30.8%.  34

This low performance is due to the fact that each these renewable relies on intermittent fuels.  
Each of  these fuels can provide a lot of  energy when their fuel is in abundance—when the sun is 
shining for solar, when it’s gusty for windmills and when their is more precipitation, river flow, or 
snowmelt for hydro.  However, the problem is that these fuels are not always in abundance and 
storage capacity has not kept up with the technological leaps made in power generation from 
these sources.  

In the long term, as storage capacity gets better and grid connectivity gets smarter,  renewables 
will no doubt be go-to sources for climate mitigation. Currently though, renewables are plagued 
continue to be plagued not only by the issues mentioned above, but also by: higher than expected 
costs and subsidies smaller than desired, enormous amount of  land required for some 
renewables, long transmission lines from solar and wind generating sites to consumer end use, 
and environmental downsides of  some large hydro projects.   In regards to the last problem, 35

damming in the Indo-China region is already causing environmental concerns and geopolitical 
issues between nations with growing demand for clean energy. 

In preparation for the Paris conference in November, both India and China issued plans for 
reducing carbon emissions.   In June, 2015, China formally committed to halting the rise in its 
greenhouse gas emissions within the next 15 years—capping carbon dioxide emissions by 2030.   36

India too, though it was the last major country to issue its plan before the conference, announced 
a plan to cut future emissions—though not committing to an absolute reduction in carbon 
levels.   In both countries nuclear power is sure to play an important role in these plans. 37

In sum, though harder to quantify than energy security, climate change combined with 
renewable’s inability to match nuclear power operating capacity, is likely a motivator for both 
countries to pursue nuclear power.   

Nuclear Weapons 

The connection between nuclear weapons and nuclear power programs are often ignored by 
energy agencies in their projections of  future demand.  However, history shows that it is hard to 

 Based on information taken from the EIA capacity factors: http://www.eia.gov/electricity/monthly/34

epm_table_grapher.cfm?t=epmt_6_07_b
 Willoughby, Randy. “What the Fukushima?” October 2013. Japan Policy Research Institute. http://www.jpri.org/35

publications/workingpapers/wp121.html
 Ponthus, Julien. “China to Cap Rising Emissions by 2030 in Boost to Paris U.N. Deal.” Reuters. June 30 2015. 36

http://www.reuters.com/article/2015/06/30/us-france-china-climatechange-idUSKCN0PA1G420150630
 Barry and Davenport. “India Announces Plan to Lower Rate of  Greenhouse Gas Emissions. The New York Times. 37

October 1 2015. http://www.nytimes.com/2015/10/02/world/asia/india-announces-plan-to-lower-rate-of-
greenhouse-gas-emissions.html
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decouple the weapons from the energy.  This relationship between civilian and military is 
summarized succinctly by Daniel Yergin: “It was now clear that a strong link—if  that link was 
sought—existed between ‘peaceful nuclear power’ and a nuclear weapon.  There was only one 
atom; and the same nuclear plant that produced electricity could also produce plutonium in its 
spent fuel, which could also be used as a weapon.”  Indeed, every nuclear weapons program in 38

the world since 1952 began with a civilian program or pretense.  Both China and India’s nuclear 39

programs began as civilian programs too—at least to the public. 

History  

After being harassed  by U.S. nuclear threats since his assumption of  power, believing that 
without a nuclear weapon China could not reach its full potential, Chairman Mao Zedong made 
the decision to develop a Chinese A-bomb in 1955.   Under the guise of  peaceful use of  atomic 40

energy, Mao and his country began their quest for a nuclear weapon—enlisting the Soviets to 
help find domestic uranium, provide infrastructure and train Chinese scientists.  A little over ten 
years later, on October 16, 1964, the People’s Republic of  China detonated their first nuclear 
weapon. Carried out in a remote Chinese Desert, the Chinese test of  a U-235, imploded core-
fission device named “596” resulted in a 22 kiloton yield.  41

Across the border in India, the decision to embark on a nuclear weapons program came years 
after the country established nuclear power production. However, upon opening the Indian 
Atomic Energy Commission in April 1948, Jawaharlal Nehru—India’s first Prime Minister—
declared that, “We must develop atomic energy quite apart from war, [but] if  we are compelled 
to use it for other purposes, no pious sentiments will stop the nation from using it any way.”   42

Over two decades later, after coming to power in 1967 (the same year China detonated its first 
thermonuclear test), Nehru’s daughter Indira Ghandi, made the secret decision in 1972 to 
proceed with a nuclear weapons program.  Two years later, India detonated its first nuclear 
device—“Smiling Buddha.” 

Current and Future Arsenals 

The economic rise in Asia has been accompanied with much investment in defense.  According 
to Robert Kaplan, “(China’s) defense budget has increased by double digits nearly every year 
since 1988, leading to an eightfold swelling in the size of  its defense budget of  the past two 
decades. In 2011, China’s defense budget rose another 12.7 percent to nearly $100 billion.”   In 43

India, military expenditure has also mirrored growth, reaching $40 billion in 2015.    44
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Both countries’ are spending this money on nuclear weapons related activities.  For instance, both 
countries are working towards being able to deploy nuclear armed missiles via three different 
delivery methods—land (ground-launchers), air (jets and bombers) and sea (submarines).  
Additionally, both countries have developed (and continue to develop) the most sophisticated 
missile regimes in the region. In terms of  actual warhead numbers, currently, China is estimated 
to have around 260 warheads while India is estimated to have produced between 110 and 120 
nuclear warheads.  45

For nuclear analysts, proliferation is not simply about the number of  warheads or nuclear armed 
missiles currently deployed, but also about stockpiles of  weapons grade nuclear material.  In his 
book about the gloomy future of  nuclear weapons, “Underestimated,” Henry Sokolski devotes 
much time to this aspect of  weapons development.  This subject is of  particular importance 
when talking about China and India—which both have significant stockpiles of  separated 
plutonium and highly-enriched uranium (HEU). 

According to Sokolski, India has roughly 1300 bombs worth of  separated reactor grade 
plutonium on tap and enough highly-enriched Uranium stockpiled to make “several hundred 
crude nuclear implosion weapons” and is planning on expanding its capacity to produce more 
separated plutonium material significantly over the next 3 to 10 years. Meanwhile, China has 
produced “tones of  nuclear material that it might yet militarize and is considering building a 
‘civilian’ plutonium reprocessing plant adjacent to one of  it major nuclear production sites that 
could produce roughly 2,000 bombs’ worth of  plutonium annually.”  Additionally, the amount of  
HEU that China may have deployed in weapons is unclear, but a conservative estimate of  the 
HEU it has produced is 16 metric tons—enough to build well over a hundred additional first-
generation implosion weapons.  46

Motivation for More? 

In the first decades of  the Cold War, only a select few countries had nuclear weapons.  Today, 
nine countries around the world possess nuclear weapons.  And as the economies, defense 
budgets and weapons arsenals of  these nuclear armed states have risen, old rivalries have taken 
on new dimensions and new rivalries have emerged.   

During the Cold War nuclear arms race, the focus was on the U.S. and the Soviet Union.  Now 
there are multiple strategic nuclear relationships that each country worries about.  For example, 
while one might think that the India-Pakistan relationship determines nuclear weapons policy in 
India, this is misguided in today’s world.   

After nearly two decades of  focusing on nuclear competition with Pakistan, New Delhi seems to 
now be paying attention to its future strategic relationship with China—adding nuclear capable 

 Estimations of  Indian and Chinese nuclear forces can be found on the Bulletic of  the Atomic Scientists website 45

here: http://thebulletin.org/2015/july/chinese-nuclear-forces-20158459 and here: http://thebulletin.org/2015/
september/indian-nuclear-forces-20158728
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missiles with the ability to hit anywhere within in China.   Meanwhile, China considers itself  to 47

be increasingly a peer of  the United States and knows that relations will be collaborative but also 
competitive—resulting in China’s nuclear doctrine primarily focusing on deterring the U.S.  48

Thus, one can imagine a scenario where China makes a policy change that is oriented to deter 
the U.S., but India misjudges this policy and takes measures of  its own to counter Chinese moves.   

As both countries try to strengthen their security by keeping a credible deterrent, there is a clear 
motivation for nuclear weapons materials.  Having robust civilian nuclear power programs that 
allow for weapons-grade stockpiling is a way to hedge bets without actually building warheads 
and deploying them on weapons.  

Nuclear Barriers 
As we have seen above, the combination of  a desire for electricity demand, energy security, 
climate change mitigation, and nuclear weapons together make plausible arguments for 
motivating both countries to embark on civilian nuclear power expansion.  However, whether 
each country is able to meet their goals and projections is another question.  Here, while the 
countries are aligned with motivations, and although the barriers are similar too, India will face a 
tougher road ahead.  

Popular Opinion & Governmental Politics 

Because India is a democracy and China is not, India will be more restrained in trying to  carry 
out the nuclear program that it hopes to build. Not only do India’s leaders have to answer to 
constituents—resulting in the need to get public opinion on board—they also need to deal with 
parliamentary politics and parties that oppose nuclear power—whether that be on principal or 
because if  constituent opposition.  That is not to say that China does not have a public to answer 
too—opposition to nuclear power has come to protests in various cities across China.  However, 
because of  the lack of  democratic institutions in China, leaders in Beijing  do not have to worry 
about the next election cycle like politicians in New Delhi do.   

Indian Opposition 

In a survey carried out before the Fukushima accident by the IAEA on support for expansion of  
nuclear power, only about one third of  Indians polled support expansion of  nuclear power.  49

There has not been an opinion poll in India since the accident in Japan(that the author of  this 
study could locate), but there are reports in the Indian press that suggest Fukushima has 
hardened opposition to nuclear power as it has elsewhere around the world. According to The 
Hindu, it is becoming difficult to find new places to set up reactors or open mines where the 

 Kristensen and Norris, “Indian Nuclear Forces, 2015.” Bulletin of  Atomic Scientists.47
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Atomic Minerals Division (AMD) has unearthed some uranium potential, due to opposition from 
non-governmental organizations and the local public.  50

The trouble pro-nuclear politicians in India will have in the future is already being foreshadowed 
in the small port town of  Jaitapur.  The locals in and around the city oppose the 9900MW 
Jaitapur Nuclear Power Project to be constructed there by the French company Areva. In 
addition to rallies and protests, in May of  2015, two villages in the vicinity of  the project got 
together and passed a resolution opposing the project.   In addition to public opposition, a 51

coalition partner of  the ruling BJP also objects to the plant.  The Shiv Sena, an alliance partner 
of  the BJP, has been opposed to the project due to, “apprehensions with regard to the safety and 
security and the impact on human and marine lives and also on nature in the wake of  any 
disaster. These apprehensions are based on various government documents and expert opinions. 
The project is situated in the seismic zone and there were about 93 tremors felt in that area in the 
last two decades.”   Just last month, October 2015, Shiv Sena leader and Minister for Industries 52

claimed that the controversial project would soon be completely scrapped.   53

Similar Situation for China? 

In China, most of  the operating reactors are positioned near the coast, away from rural villages 
with populations that might oppose having nuclear power in their backyard.  In the future, as 
China plans its atomic expansion, it needs to build reactors father inland—this has run into some 
problems.  In various towns around China, as in India, there is local opposition in places where 
nuclear related activities are going on. These “not in my backyard” protests  are on the rise since 
Fukushima and the move inland.  However, officials are aware of  the potential problem this 54

poses to their plans and are taking action to prevent protests.   

While they could opt to just steam-roll citizens fears, the government has actually been on the 
charm offensive thus far.  In a village located in China’s Henan Province called Hubin—a 
planned reactor site—the New York Times reports that authorities have sought to reassure residents 
by taking representatives to visit a nuclear plant in Zhejiang Province in eastern China.   55

Whether these visits makes a difference remains to be seen, and while there have been few select 
cases where protests have gained ground, officials in China have largely been able to keep them 
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under wraps.  In any case, most of  China’s citizens worry more about air pollution than nuclear 
safety and there is no political opposition waiting to sweep to power and mothball the reactors.   56

Attracting Foreign Investors and Financing- Liability Law  

As seen in the west, the toughest part of  justifying nuclear power is the economics. Cost overruns 
and project delays plague projects around the world.  In Finland, a planned French reactor that 
broke ground in the early 2010s has still not finished constructed and is not expected to start 
operating until 2018—nine years late—with a price tag that has risen from $3.2 billion to $9.5 
billion.   Despite similar problems with cost overruns and construction delays in both China and 57

India, both remain committed to nuclear power development.  Initial financing for both 
countries does not seem to be much of  a problem—though China has more leeway to pay for 
loss-making infrastructure projects than India, whose democratic status provides a shorter leash. 

Yet India faces a certain problem that China does not have—and it stems from the Bhopal 
disaster of  1984.  The accident, which is considered to be one of  the—if  not the—worst 
industrial disaster ever, occurred when gas leaked from a pesticide plant in Bhopal, Madyha 
Pradesh. As a result of  the leak, more than 10,000 people were killed or injured.  Because of  the 
incident at Bhopal, India is very wary of  accidents and accident liability.  Thus, in 2010, the 
country enacted the nuclear liability law which allows it to sue equipment vendors in the case of  
a nuclear accident.  Because of  the potential financial burden in case of  an accident, the law has 58

deterred many potential companies from investing in the country’s nuclear sector. 

According to a nuclear-power analyst at Bloomberg, under the law, companies that supply 
components for reactors could be on the hook for damages from an accident even though they 
have no control over the quality of  plant construction.   This has led to companies on the 59

cutting edge of  nuclear power to avoid India’s market.  In September 2015, the CEO of  General 
Electric Co. (GE), Jefferey Immelt, said that GE “won’t risk building a nuclear power plant in 
India” because of  the law.   Furthermore, companies that have already signed accords with 60

India to build nuclear plants in the country have postponed their construction due to the law.   

Areva, which is to build the reactors at Jaitapur discussed above, signed their deal with New Delhi 
in 2009—a year before the liability law went to effect.  Construction on the site has still not 
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begun and in October 2015 it was reported that Areva is seeking further clarity from India on its 
nuclear liability law before the French company can move ahead with its plan to build on the 
Jaitapur site.   Though the Indian government has come out and said that the supplier’s liability 61

is not a mandatory part of  the contracts that are to be signed, it is obvious that there is confusion 
about the law which is hindering India’s ambitions.  

In addition to not having a comparable liability law, China has become largely self-sufficient in 
reactor design and construction, as well as other aspects of  the fuel cycle.   Indeed, while China 62

does welcome western power plant construction—like India, it has a deal with Areva to build 
large European Pressurized Reactors(EPR)—it seeks to adapt and improve on these western 
imports.  For example, when China purchased four AP1000 reactors from Westinghouse, it also 
acquired technology transfer for the reactor and is adopting its own version for export.  
Additionally, it has been reported that China will not only invest in Areva’s EPRs being built in 
the U.K., but will perhaps play a role in purchasing a minority stake in France’s Areva (which is 
87% state owner)—allowing Beijing access to technology from the most advanced nuclear power 
producer in the world.  63

Need to expand on problems more and write conclusion for section. 

Conclusion 
The Chinese purchase of  a stake in Areva would be the perfect metaphor for the nuclear 
industry as a whole—the bankrupt destiny of  the Western market saved by the promising future 
of  the East. And though this may be a positive thing for energy providers and operators, the 
implications of  this reality have both safety and security implications. 

As nuclear power expands in the East, it will need to do so with caution and care—neither China 
nor India is known for its strict safety environment. In fact, it is quite the opposite—India had 
one of  the most devastating industrial disasters in world history, and China, just months ago, saw 
an explosion at a Tianjin chemical plant which killed over 100 people and injured hundreds 
more. Luckily for the nuclear industry, each of  the major power plant disasters came many years 
and geographical miles apart.  Indeed, the industry has been resilient, but in the face of  another 
accident in a highly populated country like India or China, one could imagine a scenario where 
local villager fear goes mainstream. 

Further, the nuclear power ambitions of  each country have noticeable proliferation and security 
related consequences. Whether or not either country actually decides to use this added capacity 
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to increase warhead arsenals, more reactors means increased amounts of  nuclear material, more 
radioactive targets for potential enemy airstrikes, and more options for insider or terrorist 
sabotage. 

Despite all this, the purpose of  this paper was to examine the various nuclear power projections 
for China and India; identify both the potential motivations and barriers each country faces in 
their quest for large-scale expansion;  assess these variables in the context of  the country 
forecasts; and finally, make a judgement about the potential reality of  meeting the targets set for 
each country.  After an in-depth look at each of  the countries, it is clear that both have similar 
motivations but will face a different degree of  problems meeting their goals.  In the end, while 
both countries will have a tough time completing their envisioned build outs, India will be more 
constrained than China mostly because of  its democratic status and because of  certain regulatory 
and financing issues. 
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