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Role of Nuclear Energy in Japan Post – Fukushima: Alternatives and 
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Japan’s GHG Emission Targets. Department of Earth Sciences, Uppsala University, Villavägen 16, SE- 
752 36 Uppsala, Sweden. No. 153, 42 pp. 30 ECTS/hp. 

Abstract 

The purpose of this paper, “Role of Nuclear Energy in Japan Post – Fukushima: Alternatives and their Impact on 
Japan’s GHG Emission Targets”, is to emphasize that Japan’s expected new energy policy must be in accordance 
with its existing environmental targets with regards to GHG emissions. The main research question is how Japan can 
continue to meet its emissions targets in the aftermath of the Fukushima crisis, where public opinion—gauged 
through newspaper articles—in Japan has now become outright anti-nuclear, and Japan has become compelled to 
adopt a new nuclear-free energy policy built around renewable energy. However, given the extremely low share of 
renewable energy in Japan’s existing energy mix, an extremely pro-nuclear government, an influential energy lobby 
and an overall lack of suitable infrastructure; this goal does appear ambitious. The framework of analysis in this 
paper will be of ‘sustainable development’, entailing an analysis of the three pillars of sustainability – environment, 
economy and social factors. In addition to these factors, security of supply will also be considered as a vital measure 
to determine the policy’s overall sustainability. The paper will show that while it is indeed possible for Japan to 
meet its GHG emissions targets by replacing nuclear energy with renewable energy, Japan’s ability to deploy 
renewable energy at such a large scale remains inadequate. Through a comparison with the German experience in 
renewable energy, any withdrawal from nuclear energy without properly propping up renewable energy will only 
result in a greater shift towards primary fossil fuels – jeopardizing Japan’s emission targets, security of supply and 
incurring heavy import costs to its economy. The result of this analysis is to suggest measures such as an expansive 
Feed-in tariff system, grid integration and stability and investment in R&D as major components of a focused and 
long term energy policy up till 2030, to promote renewable energy. This paper will also posit steps required to 
improve the safety and efficiency of its nuclear reactors during the interim period when renewable energy grows in 
its share of Japan’s energy mix.    

Key words: Sustainable Development, GHG emissions, Nuclear Energy, Renewable Energy, Security of 
Supply. 
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752 36 Uppsala, Sweden. No. 153, 43pp. 30 ECTS/hp. 

Summary 

In the aftermath of the Fukushima crisis in 2011, Japan has been forced to reevaluate its use of nuclear energy, 
especially in the face of intense opposition from the Japanese public. Japan is thus forced to explore new sources of 
non-nuclear renewable power to meet its energy needs. However, this move towards exploring non-nuclear sources 
of energy needs to be seen in the context of sustainable development and Japan’s GHG emissions environmental 
targets. This thesis aims to evaluate Japan’s ability to move away from nuclear energy while still meeting its GHG 
targets, concluding that Japan’s ability to deploy renewable energy at such a large scale remains inadequate. It is 
also posited that if Japan hopes to increase renewable energy, it should take measures such as an expansive feed-in 
tariff system, grid integration and stability and investment in R&D as major components of a focused and long term 
energy policy up till 2030.    

Key words: Sustainable Development, GHG emissions, Nuclear Energy, Renewable Energy, Security of 
Supply. 
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1.0 Introduction 

A sustainable energy policy should ideally be sensitive to notions of security of supply, 
economic costs and environmental impacts. For a country like Japan which has very limited 
domestic energy sources, this is not an easy task. Japan is only 18 percent self-sufficient in terms 
of energy (non-nuclear self-sufficiency is only 4 percent) and the third largest net-importer of 
crude oil in the world. This heavy reliance on foreign sources of energy sources such as oil, coal 
and gas is not only expensive but also requires careful management of stocks to maintain a safe 
and secure supply for the economy. In addition to this, fossil fuels have major environmental 
consequences. As a result, Japanese policy makers for more than three decades have consciously 
invested in nuclear energy and gradually sought to increase its role in the energy mix as a viable 
replacement to fossil fuels. Since the first oil shock in 1973, nuclear energy has been a strategic 
priority in Japan and by 2010 the country had become the third largest user of nuclear energy 
with 54 operational reactors worth a total capacity of 49 GW or 27 percent of its total electricity 
generation (Energy Information Administration, 2012). Moreover, Nuclear power’s carbon free 
characteristics allow Japan to cut down its GHG emissions by 14 percent (International Energy 
Agency, 2011). Subsequently, Japanese energy policy in 2010 laid down the plan to increase the 
share of nuclear energy in electricity generation to an ambitious 50 percent by 2030, which 
would help it to reduce its GHG emissions by at least 30 percent (compared to 1990 levels) and 
put it on course for achieving a long term target of 80 percent reductions by 2050.  

However, on 11th March, 2011 an earthquake of the magnitude of 9.0 on the Richter scale – the 
most powerful in Japan’s history – occurred off the country’s east coast triggering a deadly 
tsunami. In addition to causing widespread destruction to several villages, towns and cities and 
claiming about 26,000 casualties, the natural disaster caused severe damage to the Fukushima – 
Daiichi nuclear power station. Apart from widespread destruction, this event has resulted in re-
igniting the fear and argument surrounding nuclear power plants safety and hence their viability 
as a source of energy among the people of Japan and the government. As a result, Japan’s policy 
of increasing nuclear energy’s share to 50 percent of total generation remains no more certain 
and requires a thorough review. In the aftermath of the Fukushima disaster, Japan has gone from 
producing 274 TWh of electricity from nuclear energy in 2010 to nothing due to a complete 
shutdown of all its nuclear reactors (International Energy Agency, 2011). This does not bode 
well for Japan’s GHG emission targets, which are a key driver of global mean temperatures and 
climate change.  

1.1 Climate Change   

“Warming of the climate system is unequivocal, as is now evident from observations of increases 
in global average air and ocean temperatures, widespread melting of snow and ice and rising 
global average sea level” (IPCC, 2007). This was determined as a robust finding in the Fourth 
Assessment Report (AR4) by the Intergovernmental Panel on Climate Change. The above 
statement impresses upon the world in clear and no uncertain terms that arguments questioning 
anthropogenic impact on our climate hold little or no value anymore. In fact, the challenge facing 
the world now is to find a solution that allows us to limit the Global mean temperature increases 
to a level, which most human and natural ecosystems can adapt to at globally acceptable 
economic, social and environmental costs (EG Science, 2008). While it may be relevant to point 
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out the uncertainty and debate around the term ‘globally acceptable’, it is certain that the slower 
we react; the principle of inertia will ensure that the costs will become higher and much less 
globally acceptable. The United Nations Framework Convention on Climate Change (UNFCCC) 
in its article 2 confirms this by stating that the “The ultimate objective of this Convention and 
any related legal instruments that the Conference of the Parties may adopt is to achieve, in 
accordance with the relevant provisions of the Convention, stabilization of greenhouse gas 
concentrations in the atmosphere at a level that would prevent dangerous anthropogenic 
interference with the climate system.  Such a level should be achieved within a time frame 
sufficient to allow ecosystems to adapt naturally to climate change, to ensure that food 
production is not threatened and to enable economic development to proceed in a sustainable 
manner” (United Nations, 1992). 

In order to be able to combat climate change and the resultant rising temperatures, it is 
imperative to define as clearly as possible what climate change means. The IPCC defines climate 
change as “a change in the state of the climate that can be identified (e.g. using statistical tests) 
by changes in the mean and/or the variability of its properties, and that persists for an extended 
period, typically decades or longer. It refers to any change in climate over time, whether due to 
natural variability or as a result of human activity” (IPCC, 2007). UNFCCC removes any 
ambiguities regarding affects of human activities over our climate by making a clear distinction 
between natural climate variability and changes in our atmospheric conditions caused by human 
activities.  The UNFCCC in its Article 1 defines climate change as “a change of climate which is 
attributed directly or indirectly to human activity that alters the composition of the global 
atmosphere and which is in addition to natural climate variability observed over comparable time 
periods” (United Nations, 1992). 

It is not strange that the UNFCCC so unequivocally makes the distinction between natural 
climate variability and changes induced by human actions – with the latter being termed as 
climate change. Figures showing global surface temperatures since 1850 provide overwhelming 
evidence that make it clear that human impact on the environment has been negative. According 
to AR4 which was released in 2007, the eleven year period between 1995 and 2006 ranked 
among the twelve warmest years in the instrumental record of global surface temperature since 
1850. To further put this into perspective, the report further states that the linear warming trends 
for fifty years from 1956 till 2005 of 0.13 degrees Celsius are nearly twice that for the hundred 
year period from 1906 to 2005 (IPCC, 2007). The rise in sea levels and decreases in snow and 
ice extent since 1850 are also consistent with the rise in global surface temperatures (see Figure 
1). 
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Figure 1. Observed changes in (a) global average surface temperature; (b) global average sea level from tide gauge 
(blue) and satellite (red) data; and (c) Northern Hemisphere snow cover for March-April. All differences are relative 
to corresponding averages for the period 1961-1990. Smoothed curves represent decadal averaged values while 
circles show yearly values. The shaded areas are the uncertainty intervals estimated from a comprehensive analysis 
of known uncertainties (a and b) and from the time series (c) (IPCC, 2007). 
 
Rise in global surface temperatures and sea levels along with the decrease in extent of snow are 
indeed good indicators of ‘climate change’ and not without impact or merely innocuous to 
human environment. While effects of ‘Climate change’ may prove to be difficult to discern at 
present due to adaptation and non-climate drivers (land use, land degradation, urbanisation and 
pollution), their impact in the medium to long term is being predicted with considerable degrees 
of confidence (IPCC, 2007). IPCC’s AR4 states with ‘high confidence’ that without 
improvements the impact of ‘climate change’ will cover a wide range of systems and sectors 
such as eco systems, food (medium confidence), health, coasts, water sources and among other 
things our industries and settlements (IPCC, 2007). In 2006, Stern Review also projected that if 
current trends continue, global mean temperatures will rise by 2 to 3 degrees Celsius within the 
next fifty years causing severe impacts. According to the Stern review most of the impacts will 



4 
 

 
 

be mediated through water such as melting of glaciers and rising sea levels. The increased 
resultant flooding is likely to affect millions of people around the world through displacement. 
The area’s most affected will be coastal regions such as South East Asia (Bangladesh and 
Vietnam), small islands in the Caribbean and the Pacific, and large coastal cities, such as Tokyo, 
New York, Cairo and London. Rising temperatures will most likely cause serious declines in 
crop yields/ food productivity in Africa, hence causing food insecurity for millions of people. 
Mid-high latitude areas may experience improved yields with moderate rises in temperature but 
fare adversely with greater amounts of warming, clearly suggesting that a continued rise in 
average global temperatures will seriously affect global food production. Ocean acidification due 
to increased carbon dioxide levels in the atmosphere will adversely affect marine eco systems 
and fish stocks. In addition to these potential economic problems, stress on eco systems will also 
greatly increase with 15 – 40 percent of species potentially facing extinction after only 2°C of 
warming (Stern, 2006).  

The impacts of climate change as listed above are a threat to both our natural and human 
environments, and require prevention through stringent targets. The UNFCCC in its article 2 
calls for limiting greenhouse gas concentrations limited to levels that prevent dangerous 
anthropogenic interference with the environment. Scientific research first developed in the EU 
and later validated by IPCC’s Third Assessment Report (TAR) propose and support that limiting 
global temperature rise to 2 degrees Celsius compared to pre-industrial levels is necessary to 
uphold the intentions stated in UNFCCC’s article 2. It is by no means considered that if the 
global temperature is restricted to 2 degrees Celsius above pre-industrial levels, all effects of 
‘climate change’ will have been eliminated (EG Science, 2008). Such a target, although still very 
difficult to achieve is considered as a break-point after which the severity and scale of ‘climate 
change’ impacts will increase considerably. In order to achieve this target, global carbon related 
emissions will need to be reduced significantly. Global greenhouse gas (GHG) emissions due to 
human activities have grown considerably since pre-industrial times. Between 1970 and 2004, 
the increase in GHG emissions stood at an unprecedented 70percent compared to pre-industrial 
level (IPCC, 2007). According IPCC’s AR4 Global anthropogenic GHG emissions stood at 49.0 
GtCo2 – eq/yr in 2004, compared to 28.7 GtCo2 – eq/yr in 1970 (see Figure 2). 
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Figure2. (a) Global annual emissions of anthropogenic GHGs from 1970 to 2004.5 (b) Share of different 
anthropogenic GHGs in total emissions in 2004 in terms of CO2-eq. (c) Share of different sectors in total 
anthropogenic GHG emissions in 2004 in terms of CO2-eq. (Forestry includes deforestation.) {WGIII Figures 
TS.1a, TS.1b, TS.2b} (IPCC, 2007) 
 
As shown by the above figure, carbon dioxide is the most important anthropogenic GHG and 
will be taken as a representative for all GHG’s for the rest of this paper.  

If GHG emissions are to be reduced considerably to mitigate adverse affects of climate change, it 
will be important to note the key drivers or contributors of GHG’s around the world (see Figure 
3).                                                                                                                                                                                                                                                                                                                                                               

 
Figure3. (Energy Environment Agency, 2008). 
 
Production and consumption of energy, especially production of electricity and heating, places 
the heaviest burden on environment and public health in terms of GHG emissions. Energy 
related emissions, especially from fuel combustion account for more than two-thirds of total 
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GHG emissions. This is primarily due to the fact that the world energy mix is heavily inclined in 
favour of fossil fuels such as oil (350 kg CO2/MWh), gas (270 kg CO2/MWh) and coal (484 kg 
CO2/MWh) (Jupesta & Aki, 2011). These carbon heavy sources of fuel, still account for more 
three-quarters of world energy demand and there is little hope of their share being considerably 
reduced in the near to long-term future (see Table 1). 

 

 
Source: (International Energy Agency, 2011) 
 
As world population rises, non-OECD countries led by China and India continue to grow rapidly 
and OECD countries show economic improvement in the aftermath of the global recession, 
world energy consumption has once again begun to increase broadly across all energy sources, 
except nuclear power. Although, according to BP’s annual statistical review of world energy, 
share of oil among the fossil fuels may be on a relative decline, it is being simply replaced by a 
rise in the use of coal and natural gas, especially shale gas in America, thus over shadowing non-
fossil sources of energy (BP, 2011). Consequently, energy related emissions of Co2 continue to 
rise and in 2010 stood at 30.4 gig tonnes, more than a 5percent increase since the previous year 
(International Energy Agency, 2011). 
 
It is a matter of great concern that energy related carbon dioxide (CO2) emissions have been 
increasing at a rapid rate since 1970, with OECD countries being responsible for most of the 
emissions initially. However, with the signing of Kyoto Protocol, and increase in general 
awareness about environment in what are known as Annexure 1* countries, energy related 
emissions have been declining. Compared to 1990 levels, GHG emissions for all Annexure 1 
countries declined by 11.5 per cent, from 19,040.0 to 16,841.5 Tg9 CO2 eq (see Figure 4). This 
declining trend is a result of better energy conservation measures and improvements in energy 
intensity/efficiency achieved by most OECD countries. In addition to this, most OECD countries 
– especially in Europe - appear better equipped in terms of low carbon technologies and carbon 
storage/capture techniques going forward (International Energy Agency, 2011)l Climate Policy 
Scenarios). It is important that declining trends in emissions for OECD countries continue, and 
so does their technological and financial support to developing countries. However, with the first 
commitment period of Kyoto protocol ending in 2012, there exists uncertainty over a possible 
future path. 

Fuel Mtoe 1980 
Percentage of Total  

Demand Mtoe 2009 
Percentage of Total  

Demand 
Coal 1792.0 24.8 3294.0 27.2 
Oil 3097.0 42.9 3987.0 32.9 
Gas 1234.0 17.1 2539.0 20.9 

Nuclear 186.0 2.6 703.0 5.8 
Hydro 148.0 2.1 280.0 2.3 

Biomass & Waste 749.0 10.4 1230.0 10.1 
Other Renewables 12.0 0.2 99.0 0.8 

Total Demand 7218.0 100.0 12132.0 100.0 
Share of Fossils 6123.0 84.8 9820.0 80.9 

Table 1: World Primary Energy Demand by Fuel 
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Figure4. Source: (UNFCCC, 2011) 

In this regard, the Cancun agreement becomes very critical as it contains binding yet conditional 
– depending on other signatories’ progress - pledges for reducing emissions by all the major 
Annex 1 countries. Therefore, any failure on the part of major OECD countries like Japan to 
fulfill their emission targets will most likely make such agreements dysfunctional and create 
greater uncertainty in the global focus on climate change. It will also take away all incentives 
away from upcoming developing countries like China and India of their environmental 
obligations. 
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2.0 Purpose & Methodology 
This paper aims to analyse that Japan’s new energy policy is within the scope of the concept of 
‘Sustainable Development’ and therefore considers the three pillars of sustainability – 
environment, economy and social factors – vital to the analysis. However, due to the nature of 
the topic, it is deemed necessary to substitute social factors with ‘security of supply’ as a basic 
measure of analysis along with environment and economy. ‘Security of Supply’ has been 
equated in the paper with self-sufficiency or domestic sources and therefore classifies 
domestically generated nuclear and renewable energy to increase ‘security of supply’ while 
imported fossil fuels decrease it.  

Social factors which are represented by ‘public opinion’ in this paper are used as a driver for 
change in the existing policy. For example, prior to Fukushima, nuclear energy was considered 
as Japan’s first choice for developing an energy mix that ensures security of supply, achievement 
of environmental targets in an economically viable manner. However, post Fukushima public 
opinion has radically shifted against nuclear energy, thereby prompting a policy rethink. 

In addition to this, role of government as a long term advocate of nuclear energy and its 
reluctance towards a complete nuclear phase out in favour of renewable energy has been 
highlighted as critical for creating a new energy policy. 

After this, a section on renewable energy is introduced to discuss its viability as an alternate to 
nuclear energy. The viability of renewable energy is measured with regard to the factors of 
security of supply, environment and economy. Furthermore, a 450 ppm scenario – that requires 
limiting the global mean temperature to 2 degrees Celsius by the end of this century to mitigate 
the negative effects of climate change - is also considered to determine the possibility of 
achieving Japan’s long term emissions reduction target of 80 percent (compared to 1990 levels) 
without nuclear energy.  

Also, a comparative section on Germany’s experience with renewable energy has been used as a 
test case for Japan to gain valuable lessons and insights for a successful renewable oriented 
energy policy. 

The sections on ‘public opinion’ and ‘government role’ have been compiled from newspaper 
reports published in ‘The Japan Times’ from 11th March, 2011 till 30th June, 2012 to reflect the 
atmosphere in which Japan’s new energy policy is being created. For other sections of the paper, 
in addition to newspaper reports (primarily The Japan Times), other literature sources such as 
journal articles on the subject, World energy reports, IPCC’s annual reports and government 
documents in particular by the METI have been used as research tools for the paper. 

2.1 Limitations 
Due to the recent nature of the Fukushima disaster, complete and detailed information covering 
all aspects of the disaster was not available. Scientific literature or reviews regarding the event 
were also limited in availability, leading to a greater reliance on resources such as newspaper 
reports. 

Due to linguistic barriers – lack of knowledge of the Japanese language – only newspaper reports 
published in ‘The Japan Times’ were considered. This is considered as a limitation as it provides 
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a restricted view of the atmosphere in which Japan’s new energy policy is being created. Also, 
due to temporal constraints information was only collected till 30th of June, 2012. Therefore, 
analysis and conclusions drawn in this paper were based on information available prior to the 
aforementioned date and their validity constrained by it. 

The creation of a new energy policy in Japan post Fukushima is influenced by various 
stakeholders and interests entrenched in Japan’s energy sector, policy centres and the public 
space. However, due to temporal constraints and the scope of this paper, analysis of the new 
energy policy directly did not include the position or influence of major electric power 
companies on the process.  

 

3.0 The case of Japan 
How Japan generates its electricity is fundamentally driven by the Basic Act on Energy Policy. 
This act was passed in 2002 and has three basic pillars, which are: 1) securing a stable energy 
supply; 2) assuring environmental compliance; and 3) utilizing market mechanisms with due 
consideration accorded to energy supply stability and environmental compliance (Bhattacharya, 
et al., 2012). The Strategic Energy Plan, formulated in 2003 and updated in 2010, articulated the 
manner in which Japan’s electricity generation will reflect the basic pillars of its energy policy 
going forward. This strategy plan was strictly in favor of using nuclear energy as the primary 
component (50 percent), followed by renewable energy (20 percent) in Japan’s future electricity 
mixes (in 2030) and envisaged creation of 14 new reactors. The plan aimed to reduce Japan’s 
GHG emissions by at least 30 percent (1990 levels) and increase energy self-sufficiency to 70 
percent (See Figure 5).  
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 Figure5. Source: METI, 2010 

However, since the Fukushima disaster has raised unprecedented questions regarding a policy 
that places so much emphasis on nuclear energy, a new and revamped energy policy for Japan – 
with possibly little or no emphasis on nuclear energy - has become inevitable.  

Any decision on nuclear energy’s position in a future and more sustainable energy policy for 
Japan must be dependent on the issue of security of supply of the energy sources – which 
includes safety, environment/climate change and economic viability/affordability. This is 
important in this case since Japan is only 18 percent energy self-sufficient and shutting down of 
the reactors will reduce this to a mere 4 percent, significantly disrupting its entire balance of 
demand and supply. In the short run this means a decision to either continue or replace nuclear 
energy becomes more an issue of bridging the supply and demand gap rather than one of 
economic profitability/constraints or the possible negative impact on Japan’s 
GHG/environmental targets. Therefore, in the short to medium term Japan will have to either 
continue with nuclear energy or revert completely back to carbon heavy fossil fuels – since its 
share of renewable energy is only 9 percent. However, the composition of the energy mix for the 
long term is the arena where each of security of supply, economic considerations and 
environmental considerations must be given equal measure at least, if not able to skew it in favor 
of environmental concerns. 

3.1 Thesis Statement 
This paper will argue that any future energy policy of Japan must strictly outline renewable 
energy as its cornerstone. At the same time, Japan must resist the temptation to shift drastically 
away from nuclear energy, and in fact freeze its nuclear energy generation at it its current level 
(30 percent) till 2030. It is expected that through strong policy focus Japan will be able to 
increase its share of renewable energy equal to nuclear power, thereafter allowing a controlled 
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withdrawal of nuclear energy vis-à-vis growing renewable sources, which will prevent 
significant increases in Japan’s fossil fuel requirements and therefore prevent Japan from 
faltering on its carbon emission targets. 

3.2 History of Nuclear Power in Japan 
Before the disaster on March 11, 2011, Japan operated 54 nuclear reactors to generate about 30 
percent of its electricity. Nuclear energy cumulatively accounted for 13 percent of its entire 
energy consumption while other renewable sources (non –hydro) accounted for only 1 percent of 
its consumption (Energy Information Administration, 2012). For a country that also had to suffer 
two atomic explosions at the end of World War II, this indeed is fascinating. It could be argued 
that Japan’s eagerness to venture into the world of nuclear technology was driven by the same 
constraint as its role in the war – a lack of domestic fuel supplies. Japan’s journey into nuclear 
energy began in March, 1954 when Diet – Japanese Parliament - passed its first nuclear power 
research budget, worth ¥235 million, after USA had decided to export atomic technology for 
peaceful purposes to resource constrained countries like Japan. In the following years, 
government managed to build support for nuclear energy among the public by offering lavish 
financial incentives to prefectures that would agree to allow the construction of a nuclear plant. 
During the 1970’s government enacted three new laws to provide funds for local roads, bridges, 
community centres and public works projects in exchange for local government permission to 
build nuclear reactors. This marked the major push in Japan’s pursuit to nuclear energy as a 
cornerstone of its energy mix of the future (Johnston, 2011). 

 

Table 2: A Nuclear History of Japan 
Date Event 
1945 End of World War II 

1954 USA exports atomic technology for peaceful purposes to resource constrained 
countries 

1954 Japanese Parliament passes first nuclear power research budget; ¥235 million 

1970s Government enacts 3 new laws to provide funds for public works projects in 
exchange for local government permission to build nuclear reactors 

March 11, 2011 Earthquake of magnitude 9.0 on the Richter scale; 6 reactors at Fukushima Daiichi 
and 8 others were shut down immediately 

June 11, 2011 Government announces, in addition to the regular safety check ups, all nuclear 
reactors will be subjected to a mandatory two part ‘stress test’ to ensure their safety 

July, 2011 22 reactors shut for maintenance 

December, 2011 5 reactors worth a total capacity of 5,058 megawatts – 10.3percent of Japan’s 
nuclear capacity – remained operational 

May 5, 2012 Japan’s last functional reactors brought offline 
 

3.3 Chronology of Events 
The earthquake and subsequent tsunami that struck Japan’s east coast and crippled the Nuclear 
Plant at Fukushima resulted in a severe nuclear upheaval in Japan. The incident sparked severe 
nuclear related fear among the Japanese public and brought into question the safety and viability 
of nuclear energy in a country that is situated in an earthquake prone zone. In addition, Japan’s 
safety regulations for its nuclear facilities, preparedness for disasters and disaster management 
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systems – previously considered as one of the best in the world – were made to look woefully 
inadequate in the face of the disaster. As a result, the public in Japan has apparently lost all trust 
in its government’s ability to manage nuclear power in the country and demand a complete 
abandonment of nuclear energy as a source of generating electricity in the country.  

This section of the paper will aim to gauge the attitude/opinion of the Japanese public towards 
nuclear energy in Japan in the aftermath of the Fukushima disaster.  It will be followed by a 
review of the actions taken by the government of Japan in the aftermath of the incident as well as 
the role played by the powerful electric power utilities. This will be done by analyzing events 
such as public protests, government statements and decisions and utilities actions reported in the 
editorials and other  articles that appeared in the ‘Japan Times’ newspaper since the time of 
disaster up till 30th of June,2012.  

3.4 Plant Shutdowns 

The earthquake on March 11, 2011 triggered a shutdown of Japan’s 54 Nuclear reactors. In the 
aftermath, 6 reactors at the Fukushima Daiichi were shutdown immediately. In addition eight 
further reactors in the earthquake affected regions of Oganawa (3 reactors), Fukushima Daiini (4 
reactors) and Tokai (1 reactor) were also shut down despite no reported damage from the 
earthquake for safety reasons, leaving behind a total of 40 functioning reactors (Fischetti, 2011). 
By mid July, 2011 a further 22 reactors were taken offline, mostly for scheduled/planned 
maintenance checks. Only Chubu electric Power Company’s 3 nuclear reactors in the Hamoaka 
prefecture were shut down out of turn on the special request of then Prime Minister Naoto Kan. 
The request was made keeping in mind widespread public concerns that a powerful temblor 
referred to as the Tokai quake could potentially occur in the area and trigger another nuclear 
accident such as the one at Tokyo Electric Power Co.'s power plant in Fukushima (Kyodo, 
2011). In a further continuation of nuclear plant closures for safety checks, by December, 2011 
only 5 reactors worth a total capacity of 5,058 megawatts – 10.3percent of Japan’s nuclear 
capacity – remained operational (The Japan Times, 2012). By 5th May, 2012 the last of Japan’s 
functional reactors run by Hokkaido Electric Power Co was brought offline making the country 
completely nuclear free for the first time since 1970 (Kyodo, 2012). Table 4, below shows the 
status of nuclear reactors in Japan at the beginning of year 2012. 
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Table 3: Location of Japan’s Reactors (as of 2012) 
Location Number of Plants 

Tomari 3 
Kashiwazaki-Kariwa 7 

Shiga 2 
Tsuruga 2 
Mihama 3 

Ohi 4 
Takahama 4 
Shimane 2 
Genkaoi 4 

Higashidori 1 
Onagawa 3 

Fukushima No. 1 6 
Fukushima No. 2 4 

Tokai No. 2 1 
Hamaoka 3 

Ikata 3 
Sendai 2 

Source: Nagata and Hiroko, March 2012 

 

Table 4: Closure of Plants 

Date Number of Plants 
Shutdown Reasons 

March 11, 2011 14 Showdown in the immediate aftermath of the 
earthquake 

Mid-July, 2011 22 reactors were taken offline Scheduled/planned maintenance checks; 3 
shutdown due to special request by Prime Minister 

By January 14, 2012 13 As part of nationwide safety checks in light of the 
Fukushima disaster 

May 5, 2012 5 For safety and stress checks 
Source: Japan Times, 2011-12 

 

The scheduled maintenance checks responsible for shutting down of plants is a result of Japan’s 
Electricity Business Law which makes it mandatory for all nuclear reactors to be temporarily 
shut down after every 13 months of operation for safety inspections and maintenance. According 
to regular procedure, the utilities in charge of operating the reactors change the fuel and other 
necessary components of the reactor after which the reactor undergoes a test run. Once this is 
completed the governments nuclear watchdog NISA conducts a final assessment and approves 
the restart of the reactor if satisfied (Aoki, 2011). However, as a response to the incident at 
Fukushima Daiichi the government on the 11th of June, 2011 announced that in addition to the 
regular safety check ups all nuclear reactors will be subjected to a mandatory two part ‘stress 
test’ to ensure their safety. According to the government, in the first round, safety-related 
components of reactors that are going through regular checks but are ready for operation will be 
tested, and that in the second round, all reactors in operation will undergo comprehensive safety 
tests (Editorial, 2011). This announcement clearly indicated the government’s desire to use the 
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‘stress tests’ to alleviate the fear of the public and allow it to restart all those nuclear reactors that 
pass the test.     

However, even as NISA had completed and approved stress tests for the first dozen idol nuclear 
reactors in February 2012, it did not result in an immediate restart of any of the approved 
reactors. This was primarily because the government was unable to alleviate the fear and 
opposition of the Japanese public  over the use of nuclear energy in Japan through any concrete 
steps such as forming a new and more independent and impartial nuclear watchdog even almost 
a year after the incident. Instead, a review of Japanese newspaper ‘Japan Times’, referred to in 
more detail in the course of this paper, shows that questions regarding the safety of the remaining 
nuclear power plants in the country as well as the effectiveness of the existing safety regulations 
in place for the nuclear plants have only intensified. (Otake, October 2011) It is worth 
mentioning here that the disaster resulted in a complete erosion of trust in the government and its 
nuclear watchdog’s - Nuclear and Industrial Safety Agency (NISA) - ability to competently 
perform the required safety checks at the remaining nuclear reactors. As a result, local 
governments of the prefectures with nuclear power plants appeared to be largely reluctant to 
allow restarting of any nuclear reactors that had been shut down for safety purposes more than a 
year later and despite safety ‘stress tests’. 

3.5 Public Opinion 
Japan unlike other major users of nuclear power such as Germany, France and the United States 
of America (USA) has largely reflected a passive political culture. By passive this author means 
a scenario where the public has refrained from overtly expressing opinions or commenting on 
policy decisions taken by the government. In most simple terms they have let the government 
make the decisions in the hope that their best interests will be looked after. If this can be taken as 
a sign of certain trust exhibited by the people in their representatives, that trust was significantly 
jolted if not completely eroded after the disaster at Fukushima Daiichi power plant and the 
subsequent management of it by the government.  

It would be simplistic to say that the nuclear crisis in Japan has alone generated a fear for nuclear 
technology among the people and hence their vehement opposition to it. The fear, instilled in the 
people, is driven by a more general logic of pursuing a policy that promotes nuclear power 
generation in an earthquake prone country and the inadequacies of the safety measures and 
management systems overseeing the nuclear industry. While there exist laws such as ‘The 
Special Act of Emergency Preparedness for Nuclear Disaster’ (promulgated in 2000) and the 
‘Basic Act for Emergency Preparedness’ (promulgated in 1961), anti-nuclear activists consider 
them to be flawed and inadequate. For example, Green Action head Aileen Mioko Smith 
believes that "In this seismically active country, the government refuses to draw up emergency 
plans taking into account nuclear accidents due to earthquakes. There is no emergency plan to 
protect the public when there is both an earthquake and a nuclear accident" (Johnston, 2011). 
This is suggestive of a careless attitude on the part of the government which is largely seen to 
have extremely close knit relations with the powerful electric power utilities. It would not be 
wrong to suggest that the people view the government as lenient towards the utilities and lax in 
implementation of rules and regulations pertaining to safety and management of the power 
industry. There have been several incidents in the past involving leaks of radioactive steam and 
workers getting contaminated that have largely gone unaddressed. Some of the more recent 
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incidents as reported in the ‘Japan Times’ can be seen in Table 5. In addition TEPCO – utility 
responsible for Fukushima Daiichi – also has a history of safety transgressions that stretch back 
decades and include incidents including leaks and lack of reporting (Kageyama, 2011). In the 
aftermath of the nuclear incident at Fukushima, the government has failed to win back some trust 
of the people that it would have otherwise got had it dissolved the existing nuclear regulator 
NISA and immediately replaced it with a more independent and efficient watchdog, as demanded 
by many—including the Democratic Party of Japan—in the aftermath of the 2011 disaster. 
(Nagata, June 2011) 

 

Table 5: Previous Accidents in Japan 
Year Plant Accident 

1999 Tokai, Ibaraki 
Prefecture 

Fuel-reprocessing workers were reported to be using stainless steel buckets to hand-
mix uranium in flagrant violation of safety standards. Two workers later died in what 
was the deadliest accident in the industry's history. 

1997 Tokai, Ibaraki 
Prefecture 

At least 37 workers were exposed to low doses of radiation. The operator, Donen, 
later acknowledged it had initially suppressed information about the fire. 

1999 Tokai, Ibaraki 
Prefecture 

Hundreds of people were exposed to radiation and thousands evacuated in a serious, 
which involved JCO Co. The government assigned the accident a level 4 rating. 

2007 Kashiwazaki-
Kariwa 

Powerful earthquake ripped into Japan's northwest coast, killing at least eight people 
and causing malfunctions, including radioactive water spills, burst pipes and fires. 
Radiation did not leak from the facility. 

Source: (Kageyama, 2011) 

Throughout the course of the incident, public’s lack of trust in its government grew wider and 
more complicated due to the government’s inability to relay sufficient and valid information 
expediently. According to a report by Kyodo (2011) in ‘Japan Times’, lack of timely information 
by the government was a source of ‘anxiety’ and confusion for people living in the Fukushima 
prefecture, which did little to clear the health risks of the situation or provide any time frames 
about when the evacuated residents will be able to return to their homes. In order to avoid such a 
situation it was imperative for the government to regularly update the public regarding radiation 
levels in the area, something which newspaper reports show was not forthcoming. An editorial 
published in the ‘Japan Times’ on the 26th of April, 2011 stated the following in this regard, 
“People affected by the evacuation orders are incensed. Prime Minister Naoto Kan and other 
government leaders are paying the price for their failure to disclose relevant information in a 
timely manner and to explain fully the need for the evacuation. Without clear grounds for the 
directive, people will not comply” (Editorial, April 2011).  

In the light of past transgressions such actions have only further exacerbated the suspicions of 
the people, aroused widespread anger and led to a hardening of the anti-nuclear stance. This 
severe anti-nuclear stance of the people is reflected by several large protests across the country in 
which different sections of the Japanese public actively participated. In addition to the protests, 
there were also instances of class action lawsuits seeking to prevent restart of nuclear reactors in 
Japan, as well as protests by shareholders of several utilities against their perceived reluctance to 
end their reliance and support for nuclear energy. Table 6 shows a collection of major incidents 
depicting the anti-nuclear public opinion between March 11, 2011 and 30th June, 2012. 
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Source: The Japan Times 

3.6 Role of Government 
The last section of this paper enunciated the close relationship that exists between the 
government and the electric power utilities, which has resulted in the public losing trust in the 
government’s ability to manage nuclear power safely. This close knit relationship is a reflection 
of the pro-nuclear stance of the government for many years that has continued even after the 
nuclear disaster at Fukushima Daiichi. There is a strong basis to this perception of an unhealthy 
close relationship that has resulted in inefficient management and inadequate safeguards for the 
industry. This problem stems from the fact that the primary nuclear promoter in the country, the 
Ministry of Economy, Trade and Industry (METI) is not separated from the nuclear watchdog 
NISA—leading to a conflict of interest between the regulator and the producer. (Nagata, June 

Table 6: Anti-Nuclear Opinions 
Date City Description 

26/04/2011 Hiroshima 

A group of 87 nongovernmental organizations in Japan reiterated calls to achieve "a 
nuclear-free society" on the 25th anniversary of the Chernobyl nuclear disaster, as 
the country continues to grapple with the nuclear crisis at the Fukushima No. 1 
power plant. 

27/06/2011 - 

A record 9,309 shareholders attended Tepco's meeting, which lasted six hours and 
nine minutes, much longer than the past record of three hours and 42 minutes in 
1999.A total of 402 shareholders presented a motion proposing that withdrawal 
from nuclear power be included in the company's certificate of incorporation. While 
only 8percent voted in its favor the figure represents an increase as in 2010 only 5.3 
percent supported a similar motion. 

9/7/2011 - 
Japanese mothers, many with no history of political activism, have started taking to 
the streets and use social media to urge the government to protect their children 
from radiation leaking from the crippled Fukushima No. 1 nuclear plant. 

19/09/2011 Tokyo 

Largest anti-nuclear demonstration since the nuclear accident to protest 
government’s reliance on nuclear energy. Some 30,000 to 60,000 people 
participated in the event which also involved several celebrities. Similar 
demonstrations were held simultaneously in other parts of the nation, including in 
Fukushima, Nagoya, Fukuoka and Nagasaki. 

13/11/2011 Fukuoka 
A series of large antinuclear rallies took place in Fukuoka. Organizers claimed more 
than 15,000 people, including from South Korea, took part calling for 
dismantlement of all nuclear power plants in Japan. 

14/01/2012 Yokohoma 

A two-day antinuclear conference kicked off Saturday in Yokohama with the aim of 
sharing lessons from the Fukushima crisis and fostering global momentum against 
atomic power. The conference drew thousands of participants to the Pacifico 
Yokohama convention center, including about 100 experts and activists from 30 
countries and nearly 200 domestic groups. 

13/02/2012 - 
According to the National Federation of University Cooperative Associations 
survey, 38percent of the respondents believed that reactors should be decomissioned 
in steps with the ultimate goal of a completley nuclear free Japan. 

11/3/2012 Tokyo 

A march was organised on March 11, 2012 in Tokyo and many other cities to 
protest against reopening nuclear plants, one year after the earthquake that caused a 
major tsunami and led to the Fukushima disaster. More than 40,000 people were 
estimated to have attended the rallky in Tokyo alone.  

1/7/2012 Shizouka 
A group of residents and a mayor in Shizuoka Prefecture filed a lawsuit Friday 
seeking the decommissioning of the reactors at the Hamaoka nuclear power plant 
for safety reasons. 
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2011) This is unprecedented when compared to other major users of nuclear power around the 
world such as USA or France. It requires little analysis to understand that if the regulator of an 
industry falls within the limits of the promoter, it will very rarely ask questions that harm the 
interests of the industry in any way. In addition to this, there is seen a regular and fair exchange 
of people between the nuclear industry and the bodies that regulate them. According to a report 
published in the ‘Japan Times’, “An examination of the business and institutional ties of 95 
people currently at three main nuclear regulatory bodies, either as bureaucrats or members of 
policy-setting advisory panels, shows that 26 of them have been affiliated either with the 
industry or groups that promote nuclear power, typically with government funding. There were 
also 24 people with prior positions at those three regulatory bodies — one-third of whom had 
connections to industry or pronuclear groups” (Pritchard, 2011). The same report shows that 
TEPCO – operator of Fukushima Daiichi – in 2001 submitted a memo to NISA that the plant 
was safe from any tsunami and that in case of a tsunami waves would not exceed a height of 5.7 
meters. NISA for its part did not thoroughly scrutinize the information submitted by TEPCO or 
demand information regarding the guidelines that formed the basis for this report. It is worth 
noting that the tsunami waves which engulfed Fukushima Daiichi on March, 11 2001 were as 
high as 14 meters.  

The conflict of interest that pervades the nuclear industry in Japan is further compounded by the 
clout of utilities over almost all politicians in Japan. Major political parties have been reported to 
have received heavy donations from the nuclear industry to further their interests. In 2010 alone, 
the two parties received a sum of 600 million yen in corporate and organizational donations 
(Kyodo, 2011). These donations are carried out to ensure a secure future of the industry in the 
country, which stands to lose money in the region of 4.4 trillion yen if all of the country’s 
nuclear reactors are shutdown (Kyodo, 2012). Such major donations mean that governments 
continue to be lenient towards the interests of the industry by vigorously promoting nuclear 
energy and ignoring the requisite changes to the industry structure that will reduce the clout of 
the utilities and create better management and transparency. For example, the decision to replace 
NISA by a more independent and efficient regulator has remained stalled even in the aftermath 
of an epic nuclear disaster and the new body is only expected to come into force around 
September, 2011. Furthermore, utilities in Japan continue to enjoy unprecedented regional 
monopolies in their areas of operation. Regional monopolies in the case of Japan are described as 
a situation where an electric power utility is responsible for both generation and distribution of 
electricity, a practice rarely seen around the world. The disaster at Fukushima Daiichi is seen by 
most anti-nuclear observers as the best available opportunity for the government to bring this 
separation into force. Former Prime Minister Kan, after the incident had hinted at the idea of de-
monopolizing the power industry on the lines of the telecommunications industry in May, 2011, 
however little has come out of it yet (Ito, 2011). It is worth noting that Mr. Kan had become 
increasingly anti-nuclear and vowed to increase renewable energy’s share in the country’s energy 
mix to 20percent by 2020 (Ito, 2011), and even ordered the shutdown of Chubu power plant 
(Kyodo, 2011). His anti-nuclear stance, seen by many as a last ditch attempt to stay in power was 
not well received within the nuclear industry and eventually left his office in August, 2011. 
However, the separation of power distribution from generation still remains a topic of debate 
within Japanese policy circles with observers believing that ‘functional separation’ remains the 
most likely outcome. In such an event, utilities will most likely retain ownership of the grid 
(Sentaku, 2012). 
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The clout and influence of the electric power generating utilities is not limited only to the 
politicians. A review of newspaper reports clearly suggests that both judiciary and media have 
also been susceptible to their pressure. Over the years courts have been seen to be sympathetic 
towards the view that nuclear power plants are safe and have rejected many law suits that 
challenged this notion and seek shutdowns. In 1992, the Supreme Court of Japan established a 
framework by which courts could decide cases relating to nuclear cases and it stated “Should 
there be a serious error in judgment made by experts on whom the state depended, then the 
issuing by the state of a permit for construction (of a nuclear plant) shall be deemed illegal,". In 
an environment where there is no clear distinction between regulators and the promoters and an 
overarching influence of the regulated industry, such a ruling makes it very difficult to 
successfully challenge for example, construction of a nuclear plant (Kyodo, 2011). In the case of 
media, global non-profit group ‘Reporters without Borders’ reduced Japan’s ranking from 11th in 
the previous year to 22nd citing ‘excessive restrictions’ on reporting of the Fukushima disaster 
(Nakata, 2012).  

Such an obviously close relationship between the government and the nuclear lobby in Japan has 
meant that in the aftermath of disaster, despite an overriding anti-nuclear public view and calls 
for replacement of nuclear energy with renewable and other sources in the long run, the progress 
in this regard has been very slow and reluctant at best. A primary reason for this slow process 
with regards to the idea of replacing nuclear energy is the desire of the majority of government in 
Japan’s centre to recommit to nuclear technology despite a general opposition by the majority of 
the public as well as the politicians at Japan’s prefecture level, primarily by the governors. Even 
if there is an agreement on restarting nuclear energy, there remains a major disagreement on 
criteria’s that will determine reactor safety and safeguard from such disasters in the future. 
However, evidence of the Japanese government’s commitment towards nuclear energy can be 
seen through its attempts at re-working its existing energy policy, which have been lethargic at 
best. Instead discussions in the lead up to the new energy policy draft – which was still under 
deliberation at the time of writing this paper – provide an idea that nuclear energy is likely to 
remain a major part of Japan’s energy mix for the medium to long-term if not the cornerstone  
(see Table 7). 
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Table 7: Government debate/ stance over the future of nuclear technology in Japan 

Date 
Pro / 
Anti- 

Nuclear 
Description 

6/5/2011 Anti - 
Nuclear 

Prime Minister asks Hamaoka power plant to be shut down, Chubu eletric co. 
complies with government order 

10/5/2011 Anti - 
Nuclear PM announces a 'fundamental review' of Japan's energy policy from scratch 

19/5/2011 Anti - 
Nuclear 

Chief Cabinet Secretary states govt. wants to spin off power distribution to end the 
regional monopolies enjoyed by the electric power utilities 

24/5/2011 Anti - 
Nuclear 

PM tells U.K paper 'Financial Times' that Fukushima disaster has likely spelled the 
end of Japan's pursuit for new nnuclear plants 

25/5/2011 Anti - 
Nuclear PM says that Japan will produce 20percent of its electricity from renewables by 2020. 

10/6/2011 Pro - 
Nuclear 

New energy policy drafts written by the government's national strategy bureau still 
lists nuclear power as a key part of Japan's energy strategy 

10/6/2011 Pro- 
Nuclear 

Industry Minister claims that overall economy will be largely affected if idled nuclear 
reactors are not restarted 

15/6/2011 Pro- 
Nuclear 

Industry Minister remarks on June 7 of a government task force in charge of 
formulating new growth strategies, that nuclear energy to remain key source of energy 
for Japan. 

26/6/2011 Pro- 
Nuclear 

Govt. uses TV and internet to deliver messages to lobby residents of Saga Prefecture 
to let Kyushu Electric Power Co. restart the reactors at the Genkai nuclear power 
plant. 

13/7/2011 Anti - 
Nuclear 

Chief Cabinet Secretary hints at the possibility of nationalizing Japan's nuclear power 
operations in the light of the disaster 

14/7/2011 Pro- 
Nuclear 

Chief Cabinet Secretary remarks that phasing out nuclear energy is an 'aspiration and 
not policy' 

20/7/2011 Pro - 
Nuclear 

Liberal Democratic Party (LDP) - opposition party - proposed to keep the country's 
nuclear power running while improving safety 

29/7/2011 Anti - 
Nuclear 

Govt. issues an interim report vowing to reduce its dependancy on nuclear power and 
its aim to start a national debate to achieve consensus in this regard. 

19/08/2011 Anti - 
Nuclear 

The new five-year science and technology program excludes references in earlier 
drafts to promote next-generation nuclear technologies 

26/08/2011 Anti - 
Nuclear 

Japan's Upper house passes legislation introducing 'Feed-in Tariff' for promoting 
renewable technologies 

20/09/2011 Pro- 
Nuclear 

New Prime Minister plans to stress the need for nuclear plants at an upcoming UN 
conference 

13/12/2011 Pro- 
Nuclear 

Govt. Panel reports that cost of nuclear power generation likely to remain lower 
compared to other sources of energy 

23/3/2012 Pro- 
Nuclear Govt. signs nuclear technology export deal with Turkey 

6/4/2012 Pro- 
Nuclear Govt. drafts a new consolidated safety criteria for restarting nuclear reactors 

17/6/2012 Pro- 
Nuclear 

Govt. gives final decision to re-activate Oi nuclear power plant to avoid a 15percent 
possible electricity shortage in the area. 

Source: Japan Times, 2011-12 

An advisory panel set up by the government to recommend options that will form the basis of its 
new energy policy, had finalized four options for the future policy by 28th May, 2012 to be 
debated upon by the government during the summer (see Table 8). These options included the 
possibility of a future where the role of nuclear energy for generating electricity would be 
reduced to zero percent, 15 percent, 20 to 25 percent or increased to 35 percent by 2030 in 
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comparison to the 26 percent in 2010 (Kyodo, 2012). This clearly suggests the likelihood of the 
continuing role of nuclear energy in Japan in the future. This assertion becomes even more 
relevant if one looks at the actions taken to increase or promote the role of renewable energy in 
Japan in the year after the disaster. 

 

Table 8: Four Options for Power Generation (%) 

Scenario Nuclear Renewable Thermal CHP Power Saving Emission CO2 

1 0 35 50 15 20 -16 

2 15 30 40 15 20 -20 

3 20-25 25-30 35 15 20 -23 

Aggregate 35 25 25 15 20 -28 

Source: (Yamashita, 2012) 

According to the UN Environment Program (UNEP) investment in renewable energy grew by 32 
percent in 2010 to $211 billion. (UNEP, 2011, p. 31) Japan’s share of this investment was just a 
meager $3.1 billion which is only 1.5 percent of the total (Kyodo, 2011). These figures suggest 
that Japan lagged behind the world in renewable energy much before the Fukushima disaster. 
However, in the aftermath, Japan only managed to enact one major law to support the cause of 
nuclear energy. The ‘Feed-in Tariff’ law approved on the 26th of August, 2011 and which came 
into effect on the 1st of July, 2012 required Japan’s electric power utilities to purchase all of 
electricity generated through renewable sources that were advantageous to the producers for 
lengthy periods to encourage investment in the renewable sources (Editorial, 2011). While this 
can indeed be seen as a positive step by the government to promote renewable sources, it pales 
into comparison the efforts the Japanese government had made in favor of nuclear energy for 
more than three decades. Moreover, interests of big energy monopolies remain evident in this 
legislation which can refuse to purchase power from renewable sources via the following loop-
hole “if it is ‘‘likely to be a hindrance to securing the smooth supply of electricity’’ (Huenteler, 
et al., 2012). Also, Tariffs in other countries like India and China ($0.08/kWh and $0.15/kWh) 
are much lower compared to Japan (higher than $0.5/kWh), which may not make the renewable 
market the most attractive for investment (see Table 9). Therefore, if the government is serious 
about such a shift then it will need to do much more than what it has managed in more than a 
year after the disaster. 

 

Table 9: Expected Feed-in Tariff 
FIT/ 
Source Solar Large-scale 

Wind 
Small-scale 
Wind Geothermal Mid-small 

scale Hydro Biomass 

FIT 42 
Y/kWh 23.1 Y/kWh 57.75 Y/kWh 27.3 Y/kWh 25.2-35.7 Y/kWh 40.95 kWh 

The tariffs (inclusive of consumption tax) will have a term of 20 years for all of the technologies, except 
geothermal which will have a term of 15 years. Source: (GER News, 2012) 
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3.7 Impact on Environment 
The debate surrounding the future of nuclear energy as outlined above so far reflects that public 
opposition is built around the fear that it is unsafe and can cause another disaster similar to 
Fukushima if not worse in the future. On the other hand, the government’s commitment to it is 
borne out of a decade’s long favorable policy, the strong interests of the influential nuclear lobby 
and the potential economic impacts that a move away from nuclear energy will entail – these will 
be discussed in the next section. However, a key component of nuclear energy that requires 
attention while formulating a future energy policy is the impact on the environment, and in terms 
of Japan’s emission targets. For all the fear that surrounds nuclear energy at the moment, it is 
important to note that it is emissions free and helps to cut down Japan’s annual emissions by 14 
percent (International Energy Agency, 2011).  

Therefore, in a scenario where nuclear reactors are shut down, there will most likely be an 
increase in Japan’s annual emissions in the short to medium term. The extent of the increase will 
depend on Japan’s ability to create a good balance between energy conservation measures, 
measures to add to the generating capacity through renewable sources and to keep the increase in 
fossil fuels sources to a minimum. If done so most efficiently, the likely increase in emissions 
will be less, but still most likely apparent in the short to medium-run. Therefore, this section will 
be used to analyze the debate in Japan regarding the future of nuclear energy with a focus on 
emission targets. 

Japan signed the Kyoto protocol in 1997 and under the agreement Japan is obligated to reduce its 
Co2 emissions compared to 1990 levels by an average of 6 percent for the period between fiscal 
2008 and 2012 (Kyodo, 2012). In addition to this in 2009, Japan pledged to a much more 
ambitious emissions reduction target of 25 percent by 2020 compared to the 1990 levels (Kyodo, 
2011). This pledge was verified by the Cancun agreement in which Japan communicated its 
commitment to a target of a 25 per cent emission reduction by 2020 compared with 1990 levels. 
However, all of these pledges were premised on the fair and effective international framework 
which will include all major economies, each of whom pledging their own ambitious targets 
(UNFCCC, 2011).  Given that all major Annex 1 countries have made similar pledges in the 
Cancun agreement, it would seem logical that Japan must prepare itself to achieve its targets and 
that a shift away would not only be hard to justify but will most likely jeopardize the successes 
of the agreement. 

According to Japan’s energy policy which was last updated in 2010 - which also aimed at 
reducing emissions by at least 30 percent compared to 1990 levels - the achievement of such 
targets was to be made possible through an increase of the share of emissions-free nuclear energy 
in power generation to about 50 percent in 2030, increased renewable energy (up to 20 percent) 
and by improving the country’s energy intensity through energy conservation measures, such as 
use of more power efficient appliances etc. Such measures have been previously promoted by 
Japan through introduction of incentivized policies like an Eco-point program – where 
consumers were avoided points for purchasing energy efficient appliances which could be 
redeemed for purchasing other products (Nagata, 2009). However, the incidence of Fukushima 
disaster and the resultant calls for a shift away from nuclear energy have put these targets in 
considerable jeopardy. Despite, Prime Minister Kan’s robust claims of increasing the share of 
renewable energy sources in power generation to 20 percent by 2020 and Japan sticking to its 
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emissions target (Kyodo, 2011), there also have been calls for Japan to revise or even scrap its 
current targets. As it is, Japan experienced a growth in emissions of 4.2 percent in the fiscal year 
2010, due to improved business conditions after the economy had been struck by the global 
financial crisis in 2008 (Kyodo, 2012). To further highlight the problems that Japan could face in 
the absence of nuclear power, it was reported in April, 2012 that power generating utilities used 
record amount of Liquefied Natural Gas (LNG) to substitute for nuclear power. The 10 regional 
power utilities burned 52.9 million metric tons of LNG in the fiscal year ended in March, up 27 
percent from the prior year (Bloomberg Wire, 2012). This increased consumption of fossil fuel 
sources is almost certain to worsen Japan’s emission figures for 2011 and following years if the 
present nuclear crisis continues. In fact in June, 2012, Deputy Prime Minister Katsuya Okada 
indicated that the government may be forced to scrap an international pledge to cut greenhouse 
gas emissions by 25 percent till 2020 because of the Fukushima nuclear crisis, since the pledge 
was based on the premise that nuclear energy will form the core of Japan’s energy mix, which 
has been under review since the disaster with all the reactors shut down (Kyodo, 2012). 
Although, Japan’s environment ministry claimed in a report released in April, 2012 that it would 
be possible for Japan to still reduce its emissions by 25 percent in 2030 through greater use of 
renewable energy and energy conservation measures (Kyodo, 2012), it remains unclear till the 
time of writing this paper how Japan will manage to increase the role of renewable energy during 
this stipulated period. As was stated in the previous section, despite more than a full year having 
elapsed since the disaster, Japan has not yet managed to clarify its ambitions for a new policy 
and more importantly hardly taken any concrete steps that put it on the path of renewable energy 
growth. In fact, if Japan’s previous figure of 1percent electricity generation through renewable 
non- hydro sources and its meager share of investment in the renewable sector – 1.5 percent of 
the global total- were to be taken as an indicator the situation indeed remains bleak. Perhaps as a 
sign of acceptance of this fact, the same environment ministry in June, 2012 stated that Japan 
will most probably have to renege on its 2020 target for emissions and that any reduction of 
emissions in the region of 25 percent by 2030 would depend on the extent of its reliance on 
nuclear energy in 2030. This reliance as per initial policy proposals to be debated over the 
summer could be anywhere between zero to 30 percent (Kyodo, 2012). Therefore, it can be said 
that while the impact of a policy shift on environment does not seem to form a major focus of the 
debate so far, it stands to be affected the most and must not be ignored. 

3.8 Impact on Economy 
The earthquake and subsequent tsunami had an overall impact on Japan’s economy just like any 
other natural disaster of such magnitude would. It caused widespread destruction in the 
prefectures of Iwate, Miyagi and Fukushima which account for about 4 percent of the entire 
country’s GDP (Ajima, 2011). However, the damage was not just restricted to destruction of 
ports, roads, basic infrastructure or disruption of manufacturing activities which would result in 
an economic slowdown, but potentially a lengthy period of power shortage till nuclear reactors 
remain shutdown. The issue of power shortage is extremely important as it will not only be 
central in the recovery of the economy but also highlights the problem that Japan is essentially a 
country with very little natural resources of its own. It is the second problem that makes nuclear 
energy very important as it allows Japan to indigenously meet about 30 percent of its power 
needs. With the nuclear reactors shutdown, Japan is faced with a major problem of shortage, 
which can only be covered in the short to medium term with greater import of fossil fuels and 
strict energy conservation. The impact of this on its economy has been severe.   
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Power cuts due to shortage of supply have been a problem for Japan since the disaster. As a 
result, the government had to impose a legally binding 15 percent power-saving goal on large-lot 
power users in the service areas of Tokyo Electric Power Co. and Tohoku Electric (Kyodo, 
2011). It is important to note that during the summer of 2011, Japan had only taken 35 of its 
nuclear reactors offline meaning that nuclear energy was still being employed for generation. 
However, with the last of nuclear plants shutdown on the May 5, 2012 the shortage of supply for 
summer of 2012 will be much higher. Without any operational reactors the government forecast 
that the country's power supply capacity will be about 9.2 percent short of peak demand, 
equivalent to about 16.56 million kW, if demand is the same as summer 2010 (Kyodo, 2011). 
According to estimations made by the Institute of Energy Economics Japan (IEEJ), Kyushu, 
Kansai, Shikoku and Hokkaido electric power companies will need to prepare for blackouts in 
the summer due to shortages in supply (Yamashita, 2012). Table 10 shows a summary of the 
economy for fiscal year 2011.  

 

Table 10: Economic Impacts Summary 
Period Impact Reason 
March 
(2011) 

The average monthly wage declined first time in 13 months 
by 0.4 percent to ¥274,886 compared with a year ago. 

Blackouts induced shorter work 
hours 

July (2011) 
Current Account Surplus falls by 42.4percent to 990.2 
million Yen. Imports increase by 13.6percent and exports 
decrease by 2.3percent 

Rising imports and higher 
commodities prices e.g. LNG 

Apr - jun 
(2011) 

Economy shrinks by 1.5percent or an annualized 6.0percent 
from the first quarter (before adjustment for inflation) 

Weak corporate spending - which 
can be attributed to a depressed 
economy with power shortage 

August 
(2011) 

Japan's current account surplus shrank 64.3 percent in 
August from a year earlier to 407.5 billion yen, its lowest 
level in more than two years 

Rising imports and higher 
commodities prices e.g. LNG 

December 
(2011) 

Japan records its first trade deficit since 1980. Fiscal deficit 
for 2011 stands at 2.5 trillion Yen 

Reconstruction costs, lowered 
manufacturing and rising imports 

January 
(2012) 

Japan recorded a trade deficit of 1.48 trillion Yen in 
January. This is a 207.7percent increase from Jan, 2011. It 
is also the first time deficit has gone past 1 trillion Yen in a 
single month 

Overseas slump, appreciating yen 
and a growing reliance on foreign 
energy 

Source: Japan Times, 2011-12 

 

The difficult period faced by the economy – as shown in the table above -  cannot be determined 
as exclusive to Japan’s energy deficiency issue. In the event that Japan decides to phase put 
nuclear energy, it will require immediate alternatives if one bears in mind the issue of security of 
supply. Therefore, the majority of replacement alternatives will most likely be fossil fuel sources 
as has been the case in the year after the disaster. In the fiscal year 2011, Japan’s consumption of 
heavy oil for power generation increased considerably. In fact, compared to fiscal year 2010, the 
increase was a staggering 113 percent (Kobayashi, 2012). Hypothetically, if Japan decided to 
utilise oil to compensate for nuclear energy, it would result in an increase in its oil imports by 
about 62 million metric tons per year, or about 1.25 million barrels per day. If we were to assume 
that the price of oil to be approximately $100 per barrel, the total cost to the Japanese economy 
would be an additional $46 billion per year (Siddiqi, 2011). It is important to note that while the 
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entire void of nuclear energy will not be filled through oil imports alone, it does help to 
understand the consequences that a shift away from nuclear energy would entail for Japan; 
therefore any new policy will have to be carefully crafted to minimize the potential negatives as 
much as possible. 

Another aspect relating to security of supply that will require careful consideration is the 
uncertainty of international fossil fuel markets. Due to a lack of domestic sources unlike the USA 
– that has large scale reserves of shale gas - an over dependence on foreign supplies will mean 
that Japan faces premium prices in the market. This can be seen already happening in the case of 
Liquified Natural Gas (LNG), upon which Japan has a strong reliance. Japan’s LNG imports 
have increased considerably by 13.5 percent from 69.2 million tonnes in 2010 to 78.5 million 
tonnes in 2011 due to the continual shutdown of nuclear reactors. Moreover, rising prices in the 
international market -which are a result of increased demand and limited additions to supply-, 
have meant that Japan’s LNG payments have increased by a whopping 52 percent from $39.5 
billion in 2010 to $69 billion in 2011, with the third and fourth quarters representing a majority 
increase. Since LNG prices over long-term contracts have remained largely linked to crude oil 
prices, this increase in imports mean that by December, 2011, LNG prices stood at about 83.8 
percent of the Japan Crude Cocktail (JCC; the average crude oil import price CIF) an increase 
from 69.5 percent in March, 2011 (IEEJ, 2012). Given such prices, if nuclear reactors continue to 
remain unused in Japan, its total value of LNG imports are expected to be about 6.5 trillion yen 
in 2012, compared to 3.5 trillion yen in 2010 – the last time all of Japan’s nuclear reactors were 
fully functional (Clemons, 2012). With the already terrible state of economy – as seen in Table 5 
– the idea of phasing out nuclear technology definitely poses serious economic questions and 
risks. 

To further complicate the decision about the future of nuclear energy, there is an added concern 
regarding the country’s manufacturing base that has been severely affected due to a lack of and 
potentially unstable power in the future. Data collected from the Keidanren report “Results from 
Emergency Survey regarding near-term Electricity Supply and Electricity Rates” by the IEEJ 
show that more than 70 percent of the manufacturers experienced negative impacts on their 
production, and there was also a loss of 50,000 jobs (Yamashita, 2012). According to Nobuo 
Tanaka, a former executive director of the International Energy Agency, by not restarting nuclear 
reactors Japan is heading for an ‘energy death spiral’. For him, not only will the huge import 
bills completely wipe out all of the surpluses from Japan’s economy, but the high cost, 
uncertainty and risk involved with massive dependence on foreign fuel sources will also push the 
country’s strong manufacturing base outside of Japan - in search of better and more stable prices 
- causing a serious de-industrialization in the country (Clemons, 2012). This concern cannot be 
ruled out as irrational or out of proportion since other auto-mobile experts have also indicated a 
similar concern in Japan in the last one year (Takahara & Hongo, 2011). 
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4.0 New Energy Policy  
Nuclear energy’s cornerstone position (50 percent) in Japan’s existing energy policy along with 
renewable energy (20 percent) was designed to meet stringent environmental targets of at least 
30 percent reduction in emissions, increase energy independence and security to 70 percent in an 
advantageous economic scenario – lowest kWh/unit and environmental – by 2030.  On the other 
hand, the other major component of its energy policy, fossil fuels – oil, gas and coal -, had 
disadvantages on all three counts. Security of supply for Japan, which has very limited domestic 
sources, remained a very tenuous subject. Geo-political concerns such as political instability in 
the gulf region – which has become exacerbated due to the war on terror, Arab spring and 
growing tensions between Iran and America – have meant that disruptions in supply cannot be 
ruled out (Kobayashi, 2012). Also, with the massive growth in energy demands of fast emerging 
economies like China and India, a further tightening in the energy markets in terms of supply and 
its adverse effects on Japan’s ability to maintain a stable supply for its economy can also not be 
ruled out. This is a fact that has already been witnessed by Japan in the LNG markets (IEEJ, 
2012). In terms of the economic impacts, Japan had been subject to the volatile international 
market prices – and a premium price in case of LNG - which are costs that the economy can 
surely do without. Furthermore, it is no secret that burning fossil fuels –which are carbon 
intensive - does not help Japan’s international pledges for reduction in emissions.  

However, with the incidence of the Fukushima disaster, many of nuclear energy’s advantages 
have come into question. For example, it would not be totally wrong to assume that security of 
supply from nuclear energy in the face of disasters does not remain guaranteed anymore, at least 
not for the moment, while its advantage over price per kWh of energy can also be credibly 
questioned once insurance costs of potential damages from disasters are factored in. 
Consequently, nuclear energy’s emissions free nature is perhaps its only major retaining 
advantage. It is in this light that the notion of renewable energy sources has become very 
relevant and popular in the case of Japan, if public opinion is any indicator to judge by. Let us 
consider the policy options that are being reviewed by Japan in this regard:  

0% Scenario 

• Reduce the shade of nuclear to zero percent as soon as possible and before 2030 and shift 
the energy structure to include 35 percent renewable energy and 65 percent fossil fuels. 

• Strictly improve energy conservation measures, impose restrictions on products that are 
energy intensive. Also, divert greater energy sources towards renewable and energy and 
gas, despite a heavier economic burden to reduce dependence emissions (16 percent) as 
much as possible (National Policy Unit, 2012). 

15% Scenario 

• Steady reduction of nuclear energy to 15 percent by 2030. Energy mix will include 30 
percent renewable energy and 55 percent fossil fuels also. This will indeed provide 
greater flexibility in management of sources vis-a-vis the pace of technological 
innovation for renewable energy, changes in international energy markets etc. Overall 
emission reductions will also improve to 23 percent compared to ‘0 percent Scenario’ 
(National Policy Unit, 2012). 
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20 to 25% Scenario 

• Keep share of nuclear energy to about 25 percent and will require construction of new 
plants, while old plants are decommissioned. Renewable energy will form 25 percent of 
the energy mix and fossil fuels 50 percent. Emission reduction will increase to 25 
percent. 

• Since this policy option is very close to the reference or existing scenario it will require 
the government to improve the confidence and trust of people in nuclear energy and 
government administration significantly (National Policy Unit, 2012). 

The aforementioned scenarios have three things in common when compared to the 2010 energy 
policy (reference scenario). To varying degrees, they all project a reduction in nuclear energy 
rather than an increase to 50 percent, and an increase in fossil fuels over 50 percent. The share of 
renewable energy also increases in each scenario compared to the reference, raising questions 
regarding infrastructural development and intermittency of supply in particular. Finally, each 
scenario represents a significant decline in emissions reduction (less than 30 percent), thereby 
putting Japan’s existing pledges and targets in jeopardy. It also means that the desired energy 
independence becomes significantly reduced, and the prospect of high import bills and energy 
market uncertainty remains. Additionally, Japan’s existing infrastructure or dependence on non-
hydro renewable sources remains close to negligible at the moment, and its existing policies 
promoting renewable energy have been completely inadequate. Therefore, if a new energy policy 
is to be framed with them as its basis it must be done with a concrete plan in mind and not just 
based on enthusiasm or as a forced reaction away from nuclear energy.  

4.1 Renewable Energy 

Renewable energy only played a very minor role in Japan’s energy considerations before 
Fukushima. Even though some policy support in the form of investment subsidies (during the 
mid-1990’s) and Renewable Portfolio Standard (since 2003), PV and wind power only accounted 
for 0.21 percent and 0.24 percent of electricity production in 2008 (Huenteler, et al., 2012). 
Emphasis on renewable energy increased in Japan’s energy policy in 2010, which targeted to 
increase its share to 20 percent of electricity production by 2030. As ambitious as this might 
sound, Fukushima has resulted in calls for a much greater increase in the renewable energy share 
as the way forward.  

According to Japan’s ministry of Environment (MOE), country has an ‘abundance’ of renewable 
energy potential. ‘Abundance’ will be defined as “the amount of energy resources which can be 
theoretically estimated by the feasible area for system installation, mean wind velocity, river 
discharge or other relevant factors… does not take various limiting factors (land inclination, 
legal restrictions, land use, distance from a residential area and others) into consideration” 
(Bhattacharya, et al., 2012). However, renewable energy development in Japan has lacked any 
significant policy support in the form of major subsidies or policy legislations such as the recent 
Feed-in Tariff law which could kick-start its growth. This may seem surprising - or perhaps a 
sign of the government’s commitment to its nuclear policy or even the strength of the nuclear 
industry – since Japan played a leading role in the development of solar energy (PV) through the 
1990’s, only to fall much behind later. As a result, Ernst & Young’s 2012 index on attractiveness 
of renewable energy gave Japan a low rank of 16th out of 40 countries, behind China, India, 
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Germany and the U.S and Global Wind Energy Council placed Japan at a poor 20th position in 
terms of yearly growth of wind capacity (Bhattacharya, et al., 2012). 

However, given that Japan has been forced to re-think its energy policy for the future it is 
imperative to vet its renewable energy potential with regard to the pillars of energy security, 
environment and economy. Table 11 shows Japan’s existing usable capacity of renewable energy 
sources, the projected increases as per the existing energy policy and the expected potential of 
each resource in the period after 2030 (up till 2050). It clearly shows that Japan indeed has a very 
large pool of renewable sources. The abundance of these sources is further aided by the fact that 
each of these sources have the potential to provide clean energy to Japan’s economy, thereby 
providing great relief in terms of the country’s emission targets. Utilization of these resources 
also considerably improves the specter of energy security for Japan, as these sources will 
dramatically increase Japan’s self-reliance – which has been restricted to nuclear energy thus far 
– if developed properly. However, certain doubts do exist with regard to its economic viability. 
For example, electricity prices for consumers will be expected to be higher and development of 
renewable energies will entail considerable capital costs as well. The estimated prices per kWh 
that have been released as part of the FIT appear very high both in comparison to regional 
renewable energy rates and domestic nuclear energy rates. 

 

Table 11: Renewable Energy Outlook and Projected Potential 

  Basic Energy Policy Projected 
Maximum Potential (GW) 

Source/ Year 2008 (GW) 2020 (GW) 2030 (GW) 2050 (GW) 

PV 
(Solar) 

Capacity     2.14 27.6 55.9 180 200-250 

     Residential use 16.6 39.4   Non-residential use 11 16.5   

Wind 

Capacity   70-90  1.86 5 10  1900 

     On-shore: 1.86 5 8  300 
Off-shore: 0 - 2  1600 

Geo-Thermal Capacity   -  
0.53 0.7 1.65  14 

Source: (Bhattacharya, et al., 2012) 

 

Out of the renewable energy options listed in the table, Japan has set the most ambitious targets 
for solar power (PV), which includes a goal of putting PV systems on 10 million roofs by 2030 
(Toyoda, 2011). This is partly due to the fact that Japan has been investing in research and 
development of solar power since 1970’s, when the sunshine project was launched and also 
because it has the least constraints attached to it. PV plants are quick to install and can play a 
major role in meeting the gap between supply and peak demand around noon. However, grid 
stability remains an issue with solar power, due to volatility in supply transmission which is 
particularly relevant in Japan’s case as it has very limited grid integration (KAWABATA, 2009). 
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The largest potential for Japan is clearly in the wind energy segment. However, wind energy has 
more limiting factors associated with it – in addition to grid integration problems - as opposed to 
solar power. The most common are with regards to the siting of a wind farm due to 
environmental concerns such as too much noise, endangering of natural landscapes and bird 
strikes – they have caused particular concern regarding the safety of golden eagles. Japan’s 
geographical mountainous conditions also create problems for on-shore farms. With regard to 
off-shore farms, fishing rights have known to be a potential problem. These environmental 
concerns mean that planning to start of construction can take more than 6 years due to required 
assessments (Toyoda, 2011). Finally, Japan has the third largest geo-thermal sources after 
Indonesia and U.S.A. and geo-thermal is also considered to be economically competitive with 
existing fossil fuel technologies. Yet its development in Japan has been hampered due to 
associated environmental concerns since many of the promising heat springs/sources are located 
in nature reserves where installation is prohibited (Bhattacharya, et al., 2012). It is important to 
note that most of the side-concerns listed with each source – other than grid integration - cannot 
be considered as reasons significant enough to undermine the value or potential of renewable 
resources.  

Grid integration is important in systems where the dominant source of energy supply is made up 
of renewable energy. This is due to the intermittency factor associated with renewable energies 
such as wind and solar – since supply fluctuates depending on when and how much wind is 
blowing for example. Therefore, it is very important that the grid is unified so excess supply 
generated in one prefecture can be transferred to another where there is excess demand. For 
example, Tohoku and Hokkaido have the largest wind potential but very low demand for 
electricity. Japan’s transmission and distribution network is not at all ideal in this regard as its 
nine electric power utilities operate as monopolies (generating and distributing electricity) in 
their respective regions, largely independent of each other. Inter - regional transmission capacity 
is very low compared to the cumulative production capacity of each utility (see Figure 11). There 
is also a difference in utility frequency between east (50 Hz) and west (60 Hz) Japan. In addition 
to this problem, Japan also lacks market regulation and legal facilities to encourage third party 
power providers (usually comprised of small-scale independent power producers in remote 
areas) to harness remote renewable energy resources such as small hydro, small and midsize 
wind, solar PV, and biomass – this problem stems from the existence of regional monopolies, 
which are being reviewed in the aftermath of the disaster (Bhattacharya, et al., 2012). 
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Source: (Bhattacharya, et al., 2012) 

4.2 450ppm Scenario 
In the introduction of this paper, issue of climate change and the resultant rise in global mean 
temperatures was highlighted. It was shown that there is increasing agreement among 
international stakeholders that it is imperative to limit the rise of global mean temperature to 
around 2 degrees by the end of this century to mitigate the negative effects of climate change. 
For this to materialize it is important to keep the global Co2 concentrations from increasing two-
fold compared to pre-industrial levels of 280 parts per million (ppm) – also known as the 
450ppm scenario (International Energy Agency, 2011). According to the IPCC’s AR4, in order 
to achieve this target it is incumbent on annexure 1 – which includes Japan -  to reduce their 
emissions by at least 80 percent compared to 1990 levels in 2050 (Gupta, et al., 2007). Japan’s 
existing energy policy through its emphasis of nuclear energy achieved almost half of this target 
by 2030. One can only assume that without a Fukushima disaster, this policy along with 
increased use of renewable sources would have continued till 2050, giving Japan a realistic 
chance of achieving an 80 percent reduction in emissions compared to 1990 levels. However, 
given that three policy scenarios under consideration deal with a complete or a significant 
nuclear phase out by 2030, let us consider if it will be possible for Japan to meet the broader 
target of 80 percent in reductions by 2050, while considering a policy of Nuclear Phase out by 
then.  

For the aforementioned purpose, this paper will consider the results of a joint study conducted by 
the Economy and Environment Group (EE) and Climate Change Group (CC) to assess 
implications of a long term phase-out of nuclear energy supply in Japan toward 2050 and its 
replacement with renewable energy – provided that technical issues regarding intermittency are 
solved. According to the study, renewable energy by 2050 would account for roughly 50percent 
of Japan’s electricity mix which means that both wind and solar power will have to be deployed 
at their maximum capacities, which will be around 80 GW (wind) and 180 GW (solar). The rest 
of the electricity generation in 2050 will be met through CCS powered fossil fuel plants to help 
reduce emissions. The electricity supply for Japan up till 2030 will be characterized primarily by 

Fig: 7. Grid Inter-Connectivity 
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fossil fuels such as LNG – due to their low emissions nature compared to oil and coal – followed 
by the fading nuclear energy and growing renewable energy and there will be no use of CCS till 
this point. As a result emission reduction will be much lower up till 2030, since most of the 
replacement of nuclear energy will be done by fossil fuels while renewable energy grows. After 
2030, electricity generation will increase due to widespread introduction of CCS facilities – that 
require extra electricity - at power generation plants in order to reduce emissions. Due to this 
projected introduction of CCS, share of coal which had diminished significantly in favor of more 
environment friendly but expensive LNG will increase again. The study also shows that in 2050 
when there will be no nuclear power, additional CCS requirements will increase to about 170 
MtCO2/yr, which is equivalent to emissions from a 30 GW coal powered plant. Finally, the 
study shows that achievement of emission targets through aforementioned steps will be more 
expensive compared to a scenario where nuclear power is utilized. The increase in total energy 
system cost from 2010-2050 – around $90 billion (base year 2000) - will be largely due to 
greater fuel import costs, that is of LNG in the medium term (2030) and large amounts of coal 
for CCS methods in the long run (2050) (Bhattacharya, et al., 2012) .  

The results mentioned above clearly suggest that it will be possible for Japan to theoretically 
meet its emission targets in the long run (2050), but it will be at certain costs that are reflected by 
the limitations of any such study. First of all, issue of intermittency in supply will need to be 
corrected – especially given Japan’s poor grid integration. Also, this study does not account for 
the technological development, investment and time required for deployment of low-carbon 
technologies such as solar, wind and CCS on such a large scale. This in particular is important as 
it suggests as was mentioned in the beginning of the section that any ambition or plans regarding 
the role of low-carbon technologies has to be rooted in realistic assessments of the stages at 
which each technology stands, and Japan’s expertise in them. Also, the results of the case study 
will only be materialized through concerted and dedicated policy measures over the long run, 
much as was the case with nuclear energy in the past. Finally, it has become clear that while the 
existing Japanese energy policy was moving in a low carbon direction through a combination of 
nuclear and renewable energy, in the event of a nuclear phase out, the gap can only be met 
through CCS driven fossil fuels. At this point in time, CCS remains an uncertain technology and 
according to the World Energy Outlook (2011) “CCS technology has not yet been proven at 
commercial scale and the level of commitment to demonstration plants leaves doubts about how 
fast this can be achieved” (International Energy Agency, 2011). In addition to CCS status being 
uncertain, it also does raise the question of energy security since it brings fossil fuels back into 
consideration. Such a scenario means that Japan’s existing policy target of increasing its energy 
independence to about 70 percent will not be possible.  
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5.0 The German Experience 

In the wake of the disaster at Fukushima, Germany significantly changed its energy policy. The 
major shift in policy was signified by the decision to phase out nuclear energy by 2022, an 
increase in the share of power generation from renewable energy to 80 percent, reduction in 
primary energy (fossil fuel) consumption by 50 percent and slashing of GHG emissions by 80 
percent by 2050. As evidence of this commitment, eight nuclear power plants with a capacity of 
8.5 GW were taken offline in June, 2011 with the remaining nine plants to be decommissioned 
by 2022 (Siemens, 2012). In 2010, Germany produced 22 percent of its electricity from nuclear 
energy and 17 percent from renewable energy, while about 55 percent of its energy needs were 
met through fossil fuels such as coal and gas. This means that Germany must fill in the void 
created by nuclear energy in both the short and long run. Its ability to achieve this appears 
promising as it increased the share of renewable energy in electricity generation from 17 percent 
to 21 percent from 2010 to 2011. In future, Germany plans to increase this share to 35 percent in 
2020, 50 percent in 2030, 65 percent in 2040 and 80 percent in 2050 (Wettmann, 2011).  

The aforementioned targets appear much more ambitious in comparison to Japan, and provide a 
very relevant test case for Japan in its attempt at revamping its own energy policy in favor of 
renewable energy. Although, Germany clearly has a head start over Japan in terms of its 
utilization of renewable energy, the developments remain relatively recent. For example, 
Germany raised the share of renewable energy (including hydropower) from only 7 percent in 
2000 to 21 percent in 2011 by installing 43 GW of renewable capacity. Similarly, Japan’s most 
ambitious targets require an increase in the share of renewable energy (including hydropower) 
from 8 percent to 20 percent (Huenteler, et al., 2012).  

In order to develop a relevant comparison, it is incumbent to identify first the reasons for the 
breakthrough of renewable energy in Germany’s energy policy. Policy making in Germany has 
traditionally been termed as a corporatist exercise with bureaucratic experts taking the lead role 
in cooperation with associations representing major social interests such as labor and industry. 
As a result, policy making has been known to place a premium on technical expertise and tended 
to exclude non-economic interests. The energy policy making in Germany has also tended to 
follow this approach and may seem very comparable to the manner in which energy policy in 
Japan has been constructed since 1970’s. However, there exists a key difference. Germany is a 
country with a much more vibrant civil society, which has regularly engaged in grass roots 
activism and mobilized public opinion to ensure that they remain a factor in policy decisions. As 
a result, energy politics in Germany since 1970’s has followed a pattern of corporatist policy 
formulation followed by grassroots protest at the implementation stage, with eventual political 
compromise (Young & Hager, 2011).  

Over the course of time, events such as the Chernobyl disaster, rising environmental awareness 
and opposition to global warming and a stubborn attitude on part of the nuclear industry – which 
has been anti-inclusionary – have led to renewable energy and related technologies occupying a 
prominent role in Germany’s energy thought process. The extent of this diffusion is apparent 
from the emergence of political parties such as the Green Party, several advocacy groups and 
even ‘counter expert’ think tanks that have occupied the available space and given a great deal of 
coherence to this public activism in favor of environment and renewable energy. It has also led 
to other more conservative parties to accept climate change as one of their priorities and diluted 
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the influence and strength of the traditional energy interests. The idea of a Feed-in tariff was also 
developed as a part of this process and passed eventually in 1990. This law facilitated a larger 
market for renewable sources creating a major boom and helped to reduce significantly the price 
of wind power in Germany. With the coming into power of the Green Party coalition in 1998, the 
focus on renewable energy and environmental policy became much more prominent, instead of 
being a side interest of the government and this was reflected in the passage of a revised Feed-in 
tariff law that expanded subsidies for renewable energy. Of course, traditional energy and 
conservative interests have regularly tried to rebuke this process and called for removing 
subsidies under the Feed-in system, but the greater entrenchment of the public opinion in the 
form of political parties and advocacy groups in the system and their ability to mobilize large 
number of people have prevented this. It is within this organic process that the roots of 
Germany’s new energy policy can be found (Young & Hager, 2011).  

Importantly, it is also within the aforementioned process that a lesson for Japan’s burgeoning 
anti-nuclear movement lays, post Fukushima. The initial outburst of anti-nuclear expression has 
already managed to push the government into a review of the policy and weaken the strong 
nuclear industry’s influence. However, the key is for the public to realize that this show of 
activism must not be temporary and should lead to the public opinion becoming a permanent 
stakeholder in Japan’s energy politics which acts as a counter balance to the strong economic 
interests of the powerful energy lobby. In the long run such activism, if continued will allow 
Japan to improve the focus of its renewable energy policies by eliminating existing loop-holes, 
reduce the influence of utility company’s monopolies, reduce overlapping between industry 
regulators and promoters, help increase transparency and efficiency in government’s 
management of the nuclear energy phase out as well as the overall safety measures. The positives 
of such public participation have already become visible in Japan. For example, the ‘Safecast 
Project’ which can be seen as an embodiment of ‘citizen science’ –“that is, the participation of 
everyday residents as volunteers in data collection, technical management and analysis in fields 
such as ecology, bio diversity and astronomy” (Daniel, 2012) will definitely help to not only 
improve existing process but also bring in focus environmental issues and renewable energy. 

The lessons from Germany’s experience can also be applied to the area of policy making – that is 
the steps Japan could take to achieve its goals. Germany has a strong renewable industry with 
approximately 275,000 jobs in 2011 – almost as much as chemical, automotive and mechanical 
engineering industries (Wettmann, 2011). Germany’s PV industry has had many successes yet it 
does not remain free of challenges. The German version of Feed-in Tariff (FIT) has undergone 
regular changes since its introduction in 2000. While the FIT has been successful in attracting 
large investments, making Germany by far the largest market for solar cells with installed 
capacity of around 17 GW in 2010, it faces the problem of mounting costs, low research and 
development (R&D) intensity per sales – an apparent trade-off between continued production 
and innovation -, rising imports and a shift of German manufacturers to lower wage countries to 
cut costs. As Japan aims to drastically increase its share of renewable energy – PV in particular – 
such problems cannot be ruled out and require attention (Huenteler, et al., 2012).  

The first key lesson for Japan is to make sure that responsibilities for the energy policy are 
shared proportionately between METI and MOEJ to create an integrated policy environment 
with a balance between energy security, environmental policy and economic and industrial 
policy. This will allow the regulatory process of the industry to be considerably free of industry 
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interests – something previously unseen in Japan (Huenteler, et al., 2012). When talking about 
industry interests with regard to the PV sector, these will be two fold. The first will be from the 
existing power utilities with major shares in nuclear energy. These interests are manifest in 
Japan’s FIT in the form of a loophole that prevents complete grid access to renewable energy. It 
is vital to note that boom in renewable energy investment in Germany only appeared in the last 
decade when the FIT was revised to provide renewable energy complete access to the grid. The 
other major interest will be from within the renewable sector aimed at promoting Japan’s 
domestic industry. While this is indeed a stated objective of the FIT, in the short run at least, 
changes in global industry (PV in particular) are likely to make life difficult for Japan. This can 
be seen from Japan’s current position in the PV industry. While it still remains a net exporter of 
PV cells its share of global PV patents, solar cell production, and capacity additions have fallen 
from 51percent, 22percent, and 36percent in 1995 to 22percent, 13percent, and 7percent, 
respectively, in 2009 (Huenteler, et al., 2012). Keeping this in mind, Japan will require 
improving competitiveness and reducing cost simultaneously. German experience tells us that 
focusing on market subsidies rather than research funding have created incentives for greater 
production, but without the requirement for technological improvement such as efficiency or 
reduction in production costs. As a result, Japan will need to modify its FIT to encourage both 
diffusion and investment in long-term R&D and continuous product innovation. For example, 
this could be done by making subsidies contingent upon the principle that energy conversion 
efficiency of the PV equipment must exceed the average on the market – as was done with 
residential systems in 2009. This process could be made iterative to demand continuous 
improvement and has previous very successful examples in Japan for related to liquid crystalline 
displays (LCD) (Huenteler, et al., 2012). 
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6.0 Conclusion 
This paper has made an attempt to understand and trace the changing energy policy currents in 
Japan following Fukushima in order to analyze the possible path for the future and its effect on 
Japan’s GHG emissions. In this effort, this paper has analyzed the role of different factors such 
as public opinion and government’s role vis-à-vis the influential nuclear power utilities in 
arriving at a sustainable energy policy that complies with the principles of security of supply, 
environmental concerns and economic viability. The paper has touched upon the policy scenarios 
that are under consideration with the government, considered a nuclear free scenario whereby 
Japan can meet its long term target of reducing its emissions by 80 percent (compared to 1990 
levels) and discussed the case of Germany as a reference for Japan. In this section of the paper, 
an attempt will be made to consolidate the entire argument and present tentative policy proposals 
to complete it. 

Facts and figures quoted in this paper confirm that nuclear energy, since 1970’s, has formed the 
core of Japan’s energy mix. Policy makers in Japan have since long seen it as the best tool for 
reducing Japan’s foreign resource dependence, hence increasing its supply security, and 
achieving its ambitious environmental targets. Therefore, it is not a matter of surprise that 
Fukushima has created a situation of great uncertainty for Japan’s energy policy and exposed it 
as inadequately prepared for a change in direction. While skeptics have expressed surprise over a 
nuclear centric policy in an earthquake prone country such as Japan, the real surprise has to be 
reserved not for Japan’s lack of preparation in alternate energy, but for the inept systems it has 
built and protected for years to manage its nuclear reactors. The scale of this mismanagement - 
driven by a false sense of pride as world leaders in nuclear management and safety – has 
unfolded in the aftermath of Fukushima and appears as striking as the earthquake itself. This was 
confirmed by a parliamentary panels report published in early July which asserted that 
Fukushima was a man-made disaster. The panel identified poor regulation and collusion between 
the government, the operator and the industry's watchdog as the major cause for the crisis, just as 
has been pointed out in this paper (Mcurry, 2012). 

Despite being the third largest user of nuclear energy in the world, Japan has failed to introduce a 
transparent management system without conflict of interest. Its nuclear regulatory watchdog 
NISA did not function independently of either the primary nuclear promoter METI or influential 
energy utilities. As a result, Japan has had a history of nuclear cover ups, with one such cover up 
having taken place at the Fukushima plant in 2001. The creation and perpetuation of such faulty 
systems has been aided and abetted by the government that has itself a strong relation of a 
benefactor with the energy industry. In the wake of this incident, the previously passive Japanese 
public has expressed strong opposition to nuclear energy and a complete distrust in the 
government and its ability to manage nuclear power. Clearly, the Japanese public has reason to 
feel aggrieved. In other words, the disaster itself and the growing public dissent have changed 
the energy landscape of Japan, significantly reducing the influence of power utilities and forced 
the government to review its current policy. 

However, it has also become clear in the one year after Fukushima that affecting change will not 
be easy. If Japan is to undertake a new policy built around renewable energy, it will require 
massive infrastructural development, financial investment and technological innovation guided 
by a focused and committed energy policy. It will also require complete cooperation of all the 
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stakeholders, of which the most important will be the influential power utilities. Most 
importantly the policy, in addition to ensuring security of supply and economic viability, will 
have to be designed in such a way that Japan’s GHG emission targets are not jeopardized. 
Japan’s existing policies aimed to achieve this by significantly raising the role of nuclear energy 
supported by renewable energy, and reducing their dependence on fossil fuels to only 30 percent. 
This was indeed unprecedented not only for Japan, but even for countries like Germany that have 
a strong environmental focus and are well ahead of Japan in terms of renewable energy. The 
policy scenarios currently under government’s consideration all represent a scenario of gradual 
nuclear phase out. Under all three scenarios Japan’s emission targets are regressed and its use of 
fossil fuel energy increased. Not to speak of the fact that each of the three scenarios presents 
(minimum 30 percent) exaggerated and questionable forecasts for renewable energy by 2030. 
Given that Japan up till the Fukushima disaster produced only 9 percent of its electricity from 
renewable sources – non hydro sources accounted for only 1 percent – such forecasts border on 
being unachievable and have the potential to arouse significant energy supply anxieties due to 
demand and supply gaps. Furthermore, a lack of coherent policy even after the passage of one 
year of the disaster and a recent Feed-in Tariff (FIT) law with loopholes, only substantiate the 
idea that movement away from nuclear energy seems more wishful than a reality. It also shows a 
lack of will on part of the government and refusal to cooperate on part of the major power 
utilities which see this as detrimental to their interests.  

Nevertheless, this lack of a positive outlook does not mean that Japan must continue in an 
unchanged direction. It has become clear that Japan’s lack of focus on renewable energy was a 
mistake and requires correction. It is also only ethical for the government to respect the wish of 
its people and therefore pursue alternatives to nuclear energy. However, the solution needs to be 
carefully crafted to ensure that Japan moves out of its energy crisis rather than fall further in it 
and damage its environmental and economic targets. As a result, this paper concludes that while 
Japan should give up nuclear energy expansion immediately, it needs to show restraint with 
regard to its plan to phase out nuclear energy by 2030. Instead of reducing the role of energy to 
zero or minimizing it by 2030, Japan should continue a policy of fixing its nuclear power 
generation to its current levels (30 percent) till renewable energy has achieved the similar (30 
percent) level in its energy mix. This will allow Japan to match its nuclear phase out with a 
roughly equivalent growth in renewable energy as has been seen in Germany. Under such a 
policy, new reactors will only be built to replace ageing or unsafe reactors and keep the share of 
nuclear energy balanced at 30 percent. In order to re build the confidence of its public, Japan 
must however waste no more time in implementing sweeping changes to the systems that govern 
its energy sector.  

The first step in this regard would be to decisively separate the role of energy regulators from 
promoters to create independence in procedures required to ensure against any leniency and 
cover ups. The regulatory body must work according to stricter safety regulations and have 
complete authority to enforce them. Stricter safety regulations would require that the regulatory 
bodies incorporate within their operational codes, previously unthinkable scenarios such as the 
occurrence of a tsunami and a plant black out at the same time and regularly check all nuclear 
plants for compliance. Regulatory body should also develop less flexible procedures for granting 
operational life extensions to nuclear plants and all plants should be decommissioned after 40 
years of service. To give it greater credibility, it is encouraged that the government consider 
cooperation with international regulatory bodies such as the IEA or those in the USA and France. 
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Furthermore, government will need to reduce the influence of power utilities by bringing an end 
to their regional monopolies over electricity production and distribution. This will allow more 
entrants into the market – increasing competition - and will not only help to reduce electricity 
prices but also promote renewable sources of energy. Also, given that nuclear industry have been 
major donors to political parties in Japan, legislation needs to be introduced to limit this and 
make the whole process of political donations more accountable. 

In addition to this, government must develop a concrete policy to promote renewable energy to 
increase its share to about 30 percent of power generation. Although, this target still appears to 
be ambitious, its achievement will require strong policy support to make renewable energy cost 
effective and available. Japan will need to adopt a more nuanced FIT law that ensures complete 
grid access to renewable energy. FIT subsidies at the same time need to be attached with iterative 
efficiency conversion targets to promote innovation and improve energy output of renewable 
energy sources. Japan will also need to make grid integration a high priority policy instrument 
for the success of renewable energy. Unless and until, electricity transfer between east and west 
of Japan is not made possible – currently unachievable due to variable frequencies-, viability of 
renewable sources will remain low.  

Therefore, it is concluded that renewable energy is indeed the direction for Japan to reorient 
itself in. However, any new policy must be able to carefully balance the withdrawal of nuclear 
energy with the growth in renewable energy. Such an approach will allow Japan to keep course 
with its environmental targets, maintain a strong security of supply and make renewable energy 
economically viable as well in the long run. 
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