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EXECUTIVE SUMMARY
Since the Fukushima nuclear disaster in March 2011, 
Japan has embarked on a major revision of its energy 
policies. It has shifted away from a planned scale-up of 
nuclear power, although with the policy still in devel-
opment, it is not yet fully clear what will replace nuclear 
in Japan’s national energy plans. What is clear, however, 
is that Japan’s ability to meet its greenhouse gas (GHG) 
emissions mitigation target under the United Nations 
Framework Convention on Climate Change (UNFCCC) 
will depend in large part on the energy path it pursues in 
the wake of the Fukushima disaster.

In November 2013 at the 19th Conference of the Parties 
(COP19) to the UNFCCC in Warsaw, Japan announced 
a revised 2020 GHG emissions reduction target of 3.8 
percent from 2005 levels. This “Warsaw Target” replaced 
an earlier 25 percent reduction from 1990 levels pledged 
in 2009 at COP15 in Copenhagen. The Warsaw Target is 
still tentative and will be revised following further review 
of the energy policy and energy mix, which is likely to take 
place within a year. The government recently announced 
a new Basic Energy Plan that clearly calls for the restart 
of nuclear power plants; whether this proves politically 
feasible—and if so, on what scale—remains to be seen. 

IV.Relevant
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The Warsaw Target arguably takes a step backward from 
the Copenhagen Pledge by lowering the ambition level 
similar to the pre-Copenhagen Mid-Term Target and 
factoring out the CO2 emissions avoidance that would have 
been achieved by nuclear power. Moreover, the Japanese 
government has not yet explained how its Warsaw Target 
is consistent with a planned 80 percent reduction by 
2050 from 1990 levels stipulated in the fourth Basic 
Environment Plan, a long-term comprehensive national 
plan for environmental conservation. 

Japan’s evolving policy landscape includes sector-
specific mitigation-related measures, but the lack 
of information on expected emissions makes it 
difficult to quantify their impact. 

In the aftermath of the Fukushima disaster, Japan has 
implemented several policy measures that help position 
it to meet its mitigation targets, including a full-fledged 
feed-in tariff scheme for renewable electricity, a global-
warming tax, and a number of measures to improve the 
thermal insulation level of households. These policies 
apply to sectors where few aggressive policy measures 
were taken before the Fukushima disaster (i.e., renewable 
energy, residential, and commercial). However, the 
Japanese government has not reported the expected CO2 
emissions reductions for most policy measures. This 
omission is at least partially attributable to the lack of a 
policy implementation plan to achieve the 2020 target. 

The Japanese government is more explicit about promoting 
high-efficiency coal-fired power plants both domesti-
cally and overseas. While these plants are perhaps less 
CO2-intensive than those currently operating, they are still 
highly CO2-intensive compared to other fossil-fired power 
generation technologies in absolute terms. As with the 
Warsaw Target, the government has not clearly explained 
how its promotion of high-efficiency coal-fired power plants 
is consistent with its 2050 mitigation goal and the global  
2°C target.

Japan can achieve its Warsaw Target if enhanced 
electricity-saving efforts launched following the 
Fukushima nuclear disaster are continued.

Another objective was to assess the achievability of the 
Warsaw Target by comparing it with three emissions 
projections under continued mitigation efforts available 
in the literature. Limited availability of information on 
how the target was developed made it difficult to draw 

This working paper surveys Japan’s mitigation policy 
landscape and sets out to answer three questions:

 �  �How does the ambition level of Japan’s Warsaw Target 
compare with its Copenhagen Pledge and earlier 2020 
mitigation targets? 

 �  �How can recent policy developments in Japan help it to 
meet its emissions reduction targets?

 �  �Can Japan achieve its Warsaw Target within its existing 
policy landscape?

Even when factoring out GHG emissions avoidance 
by nuclear power, the ambition level of Japan’s 
Warsaw Target has taken a step back from the 
Copenhagen Pledge. 

Japan’s Copenhagen Pledge relied on the expansion of 
nuclear power to help curb emissions. When the GHG 
emissions avoidance expected through nuclear power is 
factored out, Japan’s domestic mitigation efforts under the 
Warsaw Target are only marginally more ambitious than 
the target that preceded the Copenhagen Pledge (so-called 
Mid-Term Target of 2009, pledging -9 percent domesti-
cally by 2020 from 1990 levels). 

This working paper is part of a series that provides  
an overview of the current policy landscape that key  
countries have pursued in the interest of GHG mitigation. 
For each country, the series: 

  �Describes the country’s international mitigation  
pledge (e.g., GHG reduction commitment, Nationally  
Appropriate Mitigation Actions), including assumptions 
and conditions associated with the pledge, and in what 
respect – if any – it is codified domestically 

  �Outlines the country’s key government institutions  
and legal authorities for mitigating climate change 

  �Outlines major policy instruments related to GHG 
mitigation, current, and under development 

  �Explains what is known about the country’s  
GHG trajectory 

  �Identifies issues to watch in the coming years

About the Series
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definite conclusions. Nonetheless, the results indicate that 
the continuation of enhanced electricity-saving efforts 
begun after the Fukushima nuclear disaster is crucial 
to achieving the Warsaw Target. When such enhanced 
electricity-saving efforts are combined with the continu-
ation of other mitigation efforts and the modest economic 
growth rates estimated by the International Monetary 
Fund (IMF) and the International Energy Agency (IEA), 
Japan will likely achieve the Warsaw Target. 

I. INTRODUCTION 
In 2009, at the 15th Conference of the Parties to the 
UNFCCC (COP15) in Copenhagen, the Government of 
Japan, led by the Democratic Party of Japan (DPJ), 
pledged to reduce its national GHG emissions by  
25 percent from 1990 levels by 2020. Premised on the 
establishment of “a fair and effective international 
framework in which all major economies participate” 
and “on agreement on ambitious targets by all the major 
economies” (GoJ, 2009a), Japan’s pledge (hereinafter, 
“Copenhagen Pledge”) was one of the most ambitious 
among developed countries’ pledges at COP15 (Climate 
Action Tracker, 2013). Its reductions would be driven in 
large part by an expansion of nuclear power. Japan’s 2010 
Basic Energy Plan (2010 BEP) called for the construction 
of nine new nuclear power plants between 2010 and 
2020—this in addition to the 54 reactors already existing 
(METI, 2010). 

In March 2011, the Great East Japan Earthquake and 
resulting tsunami severely damaged the Fukushima Daiichi 
nuclear power plant. In the wake of the disaster, Japan 
is revising its energy policy to reduce its dependence on 
nuclear power. Not only has the planned expansion of 
nuclear power as stipulated in the 2010 BEP become politi-
cally unrealistic, but all existing nuclear power plants have 
stopped operating as of February 2014, and will not restart 
until they meet a new set of safety standards developed 
after the Fukushima nuclear disaster. While some commen-
tators considered Japan’s Copenhagen Pledge unreasonably 
ambitious from the outset (Murakoshi et al., 2010; Ogimoto 
and Yamaguchi, 2012), the Fukushima nuclear disaster has 
made it effectively unachievable (Ogimoto and Yamaguchi, 
2012). In March 2012, the DPJ government reported to 
the UNFCCC that it would revise its mitigation target for 
2020 following the establishment of a new energy and 
environment strategy (GoJ, 2012a).

Japan’s revised national energy policy will likely have 
major consequences for its future greenhouse gas (GHG) 
emissions reduction efforts. The uncertainty surrounding 
Japan’s future nuclear power use, combined with political 
instability, makes the revision of the 2020 mitigation target 
all the more challenging. In September 2012, the DPJ 
government published the Innovative Strategy on Energy 
and Environment (“the Innovative Strategy”). Laying 
out the goal to phase out nuclear power by the end of the 
2030s, the Innovative Strategy set the GHG reduction 
target at around 20 percent below 1990 levels for 2030, 
with indicative reduction figures of 5–9 percent below 1990 
levels for 2020. However, following its landslide election 
in December 2012, the new Liberal Democratic Party 
(LDP) administration announced a complete revision of 
national energy and climate policies. National leaders have 
been unable to reach consensus on revised GHG reduction 
targets because of uncertainty about Japan’s future nuclear 
policy and delayed safety examinations of existing plants by 
the Nuclear Regulation Authority. 

It was only in November 2013, at the COP19 in Warsaw, 
that Japan finally announced the revised 2020 target 
(hereinafter, “Warsaw Target”): a reduction of 3.8 percent 
from 2005 levels, including forest sequestration and 
overseas credits, and assuming zero nuclear power (MOE, 
2013a). The Warsaw Target is tentative, and Japan will 
likely revise it based on further review of its energy policy 
and mix (MOE, 2013a). Nonetheless, the size of the Warsaw 
Target’s rollback from the Copenhagen Pledge, which is 
far larger than the volume of GHG emissions that nuclear 
power generation was expected to displace, surprised many 
observers (Climate Action Tracker, 2013). 

This paper comprehensively reviews and assesses 
Japan’s climate change mitigation policies. Its objec-
tives are threefold. First, it assesses the ambition level of 
the Warsaw Target in comparison with the Copenhagen 
Pledge and earlier 2020 mitigation targets. Second, it 
reviews the development of mitigation-related policies 
since 2009, when national discussions on post-2020 
climate mitigation efforts intensified. Third, it assesses 
whether Japan can meet the Warsaw Target through 
existing policies by comparing the Warsaw Target with 
“business-as-usual” GHG emissions projections.

This paper is structured in eight parts. Following this 
introduction (section I), section II provides the key 
metrics for GHG emissions and energy consumption. 
Section III describes the current status of Japan’s GHG 
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mitigation commitments, and compares the Warsaw 
Target with previous mitigation targets for 2020.  
Section IV briefly describes policymaking processes and 
relevant governmental bodies for energy and climate 
policy implementation. Section V provides an overview 
of existing major policy measures expected to contribute 
to GHG emissions reductions toward 2020. Section VI 
describes some of the key mitigation policies currently 
under development. Section VII compares the Warsaw 
Target with “business-as-usual” GHG emissions scenarios 
reported in the literature. Section VIII summarizes the 
paper’s findings and describes the outlook for future  
policy developments.

II. KEY METRICS
This section presents key GHG emissions metrics for 
Japan using data from the Greenhouse Gas Inventory 
Office of Japan (GIO, 2014a), which compiles the official 
GHG emissions data reported to the UNFCCC. 

Japan is committed to reduce its GHG emissions by  
6 percent from 1990 levels in the first commitment 
period of the Kyoto Protocol (KP-CP1: 2008–12).  
Figure 1 presents Japan’s historical GHG emissions 

between FY1990 and FY2012. The Ministry of the 
Environment (MOE) recently announced that Japan 
achieved the KP-CP1 target, despite the increased 
emissions following the Fukushima nuclear disaster 
(MOE, 2014a). When the net sequestration through land 
use, land-use change, and forestry (LULUCF) and the 
purchases of Kyoto Units1 are taken into account, prelim-
inary results indicate that Japan has reduced on average 
8.4 percent compared to 1990 levels for the KP-CP1 
(MOE, 2013b). However, the average annual domestic 
GHG emissions excluding LULUCF between 2008 and 
2012 were 1.4 percent above 1990 levels. Figure 1 also 
indicates that the emissions reductions between FY2008 
and FY2010 mainly result from the global economic 
crisis (MOE, 2011a) and have contributed significantly to 
Japan’s achieving its KP-CP1 target. 

Despite nuclear power’s share in total power generation 
decreasing to less than 2 percent, the FY2012 emissions 
(excluding LULUCF) are comparable to the emissions 
observed between FY1995 and FY2007, when the share of 
nuclear power in total centralized power generation (from 
General Electric Utilities) was constantly above 25 percent 
(METI, 2013a). This is mainly because of reduced emissions 
in the industrial and transport sectors. Compared with 
FY2005, when the emissions levels were nearly identical 
to the FY2012 level, while nuclear power generation was 
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Figure 1 | �Annual Total GHG Emissions Excluding and Including LULUCF in Japan Between FY1990 and 2012

Notes: The annual Kyoto Units are assumed to be a 5-year average of total units acquired between 2008 and 2012. KPBY = Kyoto Protocol Base Year.
Source: GIO, 2014a.
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Figure 2 | �Total GHG Emissions Per Capita and Per GDP (PPP) Between FY1990 and 2012

Notes: GDP data are adjusted for purchasing power parity (PPP) and reported in constant 2005 international dollars. KPBY = Kyoto Protocol Base Year.
Source: Author’s calculation based on GHG emissions data from GIO, 2014a, and population and GDP (PPP) data from World Bank, 2013. 
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305 TWh/yr (IEEJ, 2013), energy-related CO2 emissions 
(including indirect emissions from electricity generation) 
dropped from 459 Mt to 418 Mt for the industrial sector, 
and from 254 Mt to 226 Mt for the transport sector. 

Figure 2 presents the historical total CO2 emissions per 
capita and per GDP (in constant 2005 international 
dollars) between FY1990 and FY2011. While the trend for 
per GDP emissions has declined by 13 percent between 
1990 and 2012, per capita emissions have been more or 
less unchanged, as have total GHG emissions (excluding 
LULUCF), except during the global economic crisis, 
particularly in 2009, when emissions decreased sharply. 

Figures 3 and 4 present the historical total primary 
energy supply (TPES)2 and total gross electricity gener-
ation for 1990, 2000, 2010, and 2012. TPES for 2012 
is comparable to that for 1990, and is 13 percent below 
2010 levels. Figure 3 shows that natural gas supply has 
been constantly increasing since 1990, and the increase 
following the Fukushima nuclear disaster is noticeable. 
Oil consumption decreased 16 percent by 2012 from 
1990 levels, but it continues to account for more than 
40 percent of TPES; in the aftermath of the Fukushima 
nuclear disaster, oil’s contribution to gross power 

Figure 3 | �Historical Total Primary Energy Supply 
(TPES) for 1990, 2000, 2010, and 
Estimated Values for 2012 

Source: IEA, 2013a.
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generation increased as it was used as an emergency 
fuel source for electricity generation (Figure 4). Coal 
consumption has stabilized; coal-fired power generation 
did not increase after the Fukushima nuclear disaster. 
Nuclear power once accounted for over 330 TWh, or  
33 percent, of total electricity generation (in 1998, 
excluding pumped storage hydropower), but it had 
decreased to nearly zero in 2012 (Figure 4). The share of 
renewable energy (including large hydropower) in TPES 
has been very small and has only increased slightly, from 
3.5 percent in 1990 to 4.6 percent in 2012. 

III. INTERNATIONAL STATEMENTS  
OF FUTURE GHG MITIGATION
This section describes the status of Japan’s climate change 
mitigation commitments and the relevant framework 
policies that support them. The subsection entitled 
Current Legal Status of Japan’s Climate Change Mitigation 
Commitments describes the status of Japan’s commit-
ments to GHG emissions reductions as of April 2014. The 
subsection entitled Comparison of the Warsaw Target 
with Previous 2020 Targets seeks to better understand 
the Warsaw Target by comparing it with the previously 
announced 2020 targets. 

Current Legal Status of Japan’s Climate 
Change Mitigation Commitments

International Mitigation Commitment Under the UNFCCC 

For the first commitment period of the Kyoto Protocol 
(KP-CP1), Japan pledged to reduce its GHG emissions by  
6 percent compared to 1990 levels. During this period, 
Japan achieved an 8.4 percent reduction, including 
LULUCF and Kyoto Units acquisitions (see section II, Key 
Metrics). For the post-2012 period, Japan announced in 
the Warsaw Target that it would reduce its GHG emissions 
by 3.8 percent by 2020 from 2005 levels (1,351 Mt/yr), 
including the use of forest sinks and overseas credits.3 The 
Warsaw Target is equivalent to 1,300 Mt-CO2e/yr and 
3.1 percent increase from 1990 levels, and replaces the 
Copenhagen Pledge of a 25 percent reduction from 1990 
levels. The future GDP growth projection underlying the 
target is on average 1.8 percent/yr in real terms between 
2010 and 2020, assuming that the current government’s 
economic stimulus policies are successful (Cabinet Office, 
2013a; GoJ, 2013a). The Warsaw Target is tentative; it 
assumes no nuclear power generation and will be revised 
following further review of the energy policy and energy mix. 

The Warsaw Target is a domestic target—not a 
commitment under the Kyoto Protocol second 
commitment period (KP-CP2). Japan declared at the 
COP16 in Cancun, Mexico, and communicated to the 
UNFCCC in December 2010, that “it does not have 
any intention to be under obligation of the second 
commitment period of the Kyoto Protocol after 2012” 
(UNFCCC, 2012). Accordingly, Japan is unable to make 
secondary acquisitions of Kyoto Units. Japan cites the 
nonparticipation of the United States and China as a factor 
in its decision: it argues that the current Kyoto Protocol 
framework covers little more than a quarter of total CO2 
emissions from the Parties, and given that the United 
States and China are “very unlikely” to participate in the 
legally binding framework in the near future, the KP-CP2 
will only solidify the “unfair and ineffective” framework 
for the post-2012 period (GoJ, 2010a).

Domestic Codification of the International Pledge  
and Framework Policies

The Warsaw Target is not yet enshrined in domestic 
legislation; consequently, no specific framework 
policy is in place to support it. For the KP-CP1, the 
Law Concerning the Promotion of the Measures to 
Address Global Warming ([Act No. 117, 1998], the 
“GW Countermeasures Promotion Act”) provided a 

Figure 4 | �Historical Total Gross Power Generation 
(excluding Pumped Storage Hydropower)  
for 1990, 2000, 2010, and Estimated Values 
for 2012

Source: IEA, 2013a.
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legal framework for Japanese policies and measures 
to tackle climate change (Takamura, 2011). The GW 
Countermeasures Promotion Act also called for plans 
and measures to achieve the KP-CP1 target, such as the 
Kyoto Protocol Target Achievement Plan, the National 
and Local Government Action Plan, and the mandatory 
GHG Accounting and Reporting System (2002 revision). 
Following the end of the KP-CP1, the 2013 revision 
of the GW Countermeasures Promotion Act requires 
the development of a “Plan for Global Warming 
Countermeasures,” which succeeds the Kyoto Protocol 
Target Achievement Plan. The Plan for Global Warming 
Countermeasures will stipulate the necessary measures 
for achieving the revised 2020 target once it is legally 
enshrined. As of May 2014, Japan had not yet started to 
draft the Plan for Global Warming Countermeasures. 

Japan’s long-term mitigation target is enshrined 
under broader environmental legislation. The fourth 
revision of the Basic Environment Plan (MOE, 2012a), 
a long-term comprehensive national plan for environ-
mental conservation, states that Japan aspires to reduce 
GHG emissions by 80 percent by 2050 from 1990 levels,4 
although the steps to achieve that target are undefined. 
The Basic Environment Plan is codified in the 1993 
Basic Environment Act, which revised the Basic Law for 
Environmental Pollution Control and established a broad 

national policy on the environment. Although the Basic 
Environment Plan is not law, new legislation must comport 
with it (as well as with the Basic Energy Plan) because the 
Cabinet has adopted it (see Annex 1 for details on Cabinet 
decisions and adoptions). Research groups led by the 
National Institute of Environmental Studies have modeled 
and assessed several pathways to achieve 80 percent 
reduction by 2050 that have then been discussed in the MOE 
Central Environment Council (“2050 Japan Low-Carbon 
Society” Scenario Team, 2009; MOE, 2012b). However, no 
public documents clarify the degree to which the Warsaw 
Target aligns with the long-term mitigation target stipulated 
in the fourth Basic Environment Plan. 

Comparison of the Warsaw Target  
with Previous 2020 Targets 
Japan has not fully disclosed the calculation approach 
or principles on which its Warsaw Target is based. This 
section examines the Warsaw Target and its ambition level 
based on the limited information that is publicly available. 

Japan’s First Biennial Report to the UNFCCC (GoJ, 2013a) 
provides some details on the Warsaw Target. The under-
lying final energy consumption figures are consistent with 
the high economic growth scenarios proposed as options 
for the Innovative Strategy (EEC, 2012a), indicating that at 

YEAR 

SECTOR

HISTORICAL EMISSIONS FUTURE EMISSIONS PROJECTIONS

1990 (KPBY) FY2005 FY2012 FY2020: WARSAW TARGET

Mt-CO2/YR Mt-CO2/YR Mt-CO2/YR Mt-CO2/YR VS. 1990 VS. 2005

Industry 482 459 418 484 +0.4% +5.4%

Commercial and other 164 235 272 263 +60% +11%

Residential 127 174 203 176 +38% +1.1%

Transport 217 254 226 190 -13% -25%

Energy conversion 68 79 88 95 +40% +20%

Total energy-related  
CO2 emissions

1,059 1,202 1,208 1,208 +14.1% +0.4%

Table 1 | �Energy-Related CO2 Emissions by Sector; Historical Data for 1990 (Kyoto Protocol Base Year), 
FY2005, FY2012, and Projections Under the Warsaw Target 

Note: The emissions from the steam and electricity generation in the energy conversion sector are allocated to end-use sectors based on consumption. 
Sources: Based on data from GIO, 2014a; and GoJ, 2013a.
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least some of the discussions that informed the Innovative 
Strategy were considered. The domestic GHG emissions 
projection for 2020 excluding LULUCF is 1,364 Mt-CO2e/yr, 
or 8.2 percent above the 1990 levels (1,261 Mt/yr). Energy-
related CO2 emissions are projected at 1,208 Mt/yr, or  
14 percent above the 1990 levels (1,059 Mt/yr). As seen in 
Table 1, the CO2 emissions projections under the Warsaw 
Target are higher than the historical values in both 1990 and 
2005 for all sectors except transport. The projected increase 
of emissions in the industrial, commercial, and residential 
sectors, despite projected reductions in final energy 
consumption (1.1 percent, 6.5 percent, and 17.9 percent 
from 2005 levels, respectively), mainly result from the high 
estimates of CO2 emissions intensity for electricity. 

The amount of carbon removed by forest sinks between 
2013 and 2020 is estimated to be on average 44 Mt-CO2/yr, 
or 3.5 percent of 1990 total GHG emissions. These figures 
indicate that Japan would need to reduce an additional 20 
Mt-CO2e/yr to achieve the Warsaw Target, either by imple-
menting policy measures that are not yet planned or by 
purchasing credits from overseas. If the full amount was to 
be reduced through credit purchase, the amount of purchase 
would be similar to Japan’s average annual acquisition of 
Kyoto Units during the KP-CP1 (about 20 Mt-CO2e/yr) 
(MOE, 2013b). It is worth noting that during the KP-CP1, the 
power sector acquired Kyoto Units amounting to an annual 
average of 55 Mt-CO2e/yr in addition to those acquired by 
the government (MOE, 2013b). 

TARGET YEAR 1990 
(HISTORICAL)

2005  
(HISTORICAL) 

2008-2012 2020

KP-CP1 “MID-TERM TARGET” COPENHAGEN 
PLEDGE  
(NOV. 2009)

WARSAW 
TARGET (2013)

ORIGINAL 
(JUNE 2009)

NO NUCLEAR 
VARIANT 
(2013)

GHG 
emissions 
target

Relative 
terms

NA NA -6% vs. 
1990 levels

-15% vs. 2005 
levels

+2.1% vs. 2005 
levels

-25% vs. 1990 
levels

-3.8% vs. 2005 
levels

Absolute 
terms  
(Mt-CO

2
e/yr)

1,261 1,351 1,185 1,149 1,380 946 1,300

Include forest sinks? no no yes no yes yes (on average  
44 Mt-CO

2
/yr 

for 2013–20)

Include overseas credits? no no yes no yes yes  
(about 20 Mt-
CO

2
e/yr)

GHG emissions excl. 
LULUCF and credits

1,261 1,351 1,185 1,149 1,380 NA 1,364

Nuclear share in 
centralized power 
generation

27% 31% 36% 42% 0% NA 0%

Compared to 1990 — +7.1% -6% -8.9% +9.4% 
(+6.4% incl. 
forest sinks)*

-25% +3.1%

Compared to 2005 -6.7% — -12% -15% +2.1% 
(-0.7% incl. 
forest sinks)*

-30% -3.8%

Table 2 | �Comparison of Japan’s Revised 2020 Mitigation Target (“Warsaw Target”) in Comparison with the 
Previously Announced Mitigation Targets 

Note: *GHG reductions due to forest sinks are assumed to be 38 Mt-CO
2
e/yr in 2020, as targeted by the government (GoJ, 2013a). 

Sources: GoJ, 2013a, 2010b; MOE, 2013a.
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How does the Warsaw Target’s ambition compare with the 
previous 2020 targets when the share of GHG emissions 
reductions slated to be achieved by nuclear power in 2020 
is excluded? In explaining the ambition level of the Warsaw 
Target (MOE, 2013a), the current government refers not to 
the Copenhagen Pledge but to the “2009 Mid-Term Target,” 
which preceded the Copenhagen Pledge and aimed for a  
9 percent reduction from 1990 levels domestically (excluding 
LULUCF). The target level is roughly consistent with the 
25 percent reduction scenario for developed countries as a 
whole with an effort-sharing based on equal additional cost 
per GDP according to government estimates. Table 2 shows 
that when factoring out the GHG emissions that would have 
been avoided by nuclear power, the Mid-Term Target would 
translate into 1,380 Mt-CO2e/yr.5 Therefore, the Mid-Term 
Target differs from the Warsaw Target’s projected domestic 
GHG emissions (1,364 Mt-CO2e/yr) by only 16 Mt-CO2e/yr 
(1.3 percent of 1990 emissions). 

Arguably, the Warsaw Target took a step back from the 
Copenhagen Pledge by lowering the ambition to a level 
similar to the pre-Copenhagen “Mid-Term Target,” and by 
factoring out the avoided CO2 emissions that would have 
been achieved by nuclear power. At the same time, the 
expected emissions reductions through overseas credits are 
challenging considering that Japan cannot make secondary 
acquisitions of Kyoto Units. Instead, the government aims 
to maximize use of the Joint Crediting Mechanism (see 
section VI, subsection on Joint Crediting Mechanism).

When Japan first announced its 25 percent target at the 
UN Climate Summit in September 2009 (GoJ, 2009b), 
it did not detail the steps it would take to achieve that 
target. Whether the Copenhagen Pledge was achievable 
at all is open to debate. The literature suggests that a 25 
percent domestic reduction would have been difficult to 
achieve if the structure of the economy and consumption 
trends continued. A social and economic shift toward 
a low-carbon society would have been required. The 
National Institute of Environmental Studies (NIES, 2009) 
examined whether a 25 percent reduction was achievable 
using a bottom-up energy system model analysis. The 
analysis drew on the same set of fixed macroeconomic 
activity projections (i.e., independent of mitigation effort 
levels) used for the Mid-Term Target, which represented 
an extension of the current economic structure. The 
analysis demonstrated that a reduction of only about 
20 percent was achievable domestically, even with the 
maximum deployment of available mitigation technologies 
(regardless of their economic feasibility).6 The report 

emphasized that when setting future mitigation targets, 
one must consider a long-term economic growth strategy 
that is not only realistically achievable but also consistent 
with long-term national mitigation goals. 

In the end, Japan’s Copenhagen Pledge was undermined 
by the DPJ government’s failure to implement the key 
policy measures needed to realize major emissions reduc-
tions. Among the three key policy measures outlined in the 
bill of the Basic Act on Global Warming Countermeasures 
(Annex 2), only the feed-in tariff scheme was realized; 
Prime Minister Naoto Kan agreed to resign after the 
Fukushima nuclear disaster in exchange for the opposi-
tion’s support of the feed-in tariff. 

IV. RELEVANT GOVERNMENT 
INSTITUTIONS AND LEGAL AUTHORITIES
Several government bodies play important roles in 
planning and implementing domestic climate change 
mitigation policies in Japan. This section notes the most 
important bodies and describes their role.

Under the direct command of the Prime Minister as 
the chief, the Global Warming Prevention Headquarters 
(GWPH) was established within the Cabinet in 1997 to 
steadily implement the Kyoto Protocol and to “compre-
hensively advance concrete and effective measures for 
the prevention of global warming” (Cabinet, 2013). 
The ministers responsible for the Ministries of the 
Environment (MOE) and of Economy, Trade, and 
Industry (METI) serve as deputy chiefs. 

The MOE and METI are the most prominent ministries 
in Japan’s GHG mitigation policies. The Ministry of 
Environment leads the formulation of climate change-
related legislation and administers the use of revenues 
from carbon taxes (the Global Warming Countermeasures 
Tax) together with METI. The MOE is also responsible for 
designing Japan’s Voluntary Emissions Trading Scheme 
(JVETS) and Japan’s Verified Emissions Reduction 
(J-VER) scheme. Moreover, the MOE is responsible for 
environmental impact assessments, including those for 
wind farms and fossil fuel–fired power plants. In addition, 
the Nuclear Regulation Authority—formed from the 
former Nuclear Safety Commission under the Cabinet and 
the Nuclear and Industrial Safety Agency under METI—is 
now affiliated with the MOE. 

TARGET YEAR 1990 
(HISTORICAL)

2005  
(HISTORICAL) 

2008-2012 2020

KP-CP1 “MID-TERM TARGET” COPENHAGEN 
PLEDGE  
(NOV. 2009)

WARSAW 
TARGET (2013)

ORIGINAL 
(JUNE 2009)

NO NUCLEAR 
VARIANT 
(2013)

GHG 
emissions 
target

Relative 
terms

NA NA -6% vs. 
1990 levels

-15% vs. 2005 
levels

+2.1% vs. 2005 
levels

-25% vs. 1990 
levels

-3.8% vs. 2005 
levels

Absolute 
terms  
(Mt-CO

2
e/yr)

1,261 1,351 1,185 1,149 1,380 946 1,300

Include forest sinks? no no yes no yes yes (on average  
44 Mt-CO

2
/yr 

for 2013–20)

Include overseas credits? no no yes no yes yes  
(about 20 Mt-
CO

2
e/yr)

GHG emissions excl. 
LULUCF and credits

1,261 1,351 1,185 1,149 1,380 NA 1,364

Nuclear share in 
centralized power 
generation

27% 31% 36% 42% 0% NA 0%

Compared to 1990 — +7.1% -6% -8.9% +9.4% 
(+6.4% incl. 
forest sinks)*

-25% +3.1%

Compared to 2005 -6.7% — -12% -15% +2.1% 
(-0.7% incl. 
forest sinks)*

-30% -3.8%
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The Ministry of Economy, Trade, and Industry is responsible 
for most of Japan’s energy policies. As stipulated in the Basic 
Act on Energy Policy, METI formulates the Basic Energy 
Plan every three years to outline the mid- to long-term 
national energy policy for the next two decades. METI’s 
policy portfolio includes various energy efficiency standards; 
energy and carbon taxes; schemes for renewable energy 
promotion; and research, development, and deployment of 
advanced low-carbon energy technologies. 

The Ministry of Land, Infrastructure, Transport, and 
Tourism (MLIT) is responsible for energy efficiency 
standards for buildings, houses, and vehicles (together 
with METI), as well as CO2 emissions reductions from 
aviation and marine transport. The MLIT also manages 
water resources, floods, and extreme weather impacts 
from climate change. The Ministry of Agriculture, 
Forestry, and Fisheries (MAFF) is responsible for forest-
related policies, including carbon sequestration through 
afforestation and improved forest management, as well 
as emissions mitigation from agriculture. The Ministry 
of Education, Culture, Sports, Science, and Technology 
(MEXT) is responsible for various research programs 
on climate change mitigation and adaptation, as well 
as climate change observation, prediction, and impact 
assessment. The Japan Meteorological Agency (JMA) is 
responsible for observing and monitoring GHG concentra-
tions, ocean climate, and climate change and their trends 
in Japan and all over the world. The Ministry of Foreign 
Affairs (MOFA) leads climate change negotiations and is 
mainly responsible for various multilateral engagements 
with governments on climate change and bilateral support 
through official development assistance of developing 
countries’ climate change measures. 

In addition to the national government bodies, the GW 
Countermeasures Promotion Act stipulates that local 
governments are required to develop their own GHG 
emissions mitigation plans in accordance with the national 
mitigation plan (see section V, subsection on Major 
Subnational Policies). The national mitigation target is 
not divided among prefectures (Sugiyama and Takeuchi, 
2008); instead, local governments decide their mitigation 
target levels on their own.

V. OVERVIEW OF  
MAJOR EXISTING POLICIES 
This section reviews recent policy developments aimed 
at limiting or reducing GHG emissions. It focuses on 
energy-related and sector-specific policies enacted 
after 2008, when government discussions of post-2012 
mitigation targets intensified around the development 
of the 2009 Mid-Term Target. Nearly all of Japan’s 
significant mitigation-related policies do not set quanti-
tative reduction targets, or estimate mitigation impacts 
(MOE, 2012c). Table 3 shows the major national 
policies that support GHG emissions reduction in Japan 
as of April 2014. 

Framework policies

Global Warming Countermeasures Promotion Act

As described in section III, the GW Countermeasures 
Promotion Act is currently the framework legislation 
for achieving the Warsaw Target. The Plan for Global 
Warming Countermeasures, expected to be formu-
lated after the Warsaw Target is revised, will provide a 
package of mitigation policy measures and their expected 
mitigation impacts, as with the Kyoto Protocol Target 
Achievement Plan. 

While the GW Countermeasures Promotion Act provides a 
policy framework for achieving the nearest-term mitigation 
target, no high-level comprehensive law systematically 
sets out consistent short- and long-term policy direc-
tions on climate policy. The fourth Basic Environment 
Plan (described in section III, subsection on Domestic 
Codification of the International Pledge and Framework 
Policies) stipulates an aspirational target of 80 percent 
reduction by 2050, but its lack of detail on how that target 
will be achieved limits the document’s influence on short- 
to midterm mitigation policymaking. 

The DPJ government developed the bill of the Basic 
Act on Global Warming Countermeasures (“GW Basic 
Act”; see Annex 2) to establish climate policy as a pillar 
of Japan’s policymaking on par with energy policy and 
general environmental policy, but the bill never passed the 
Diet (see Annex 1). The GW Basic Act could have legally 
bound other legislation to be consistent with short- and 
long-term climate goals. As of January 2014, there was no 
sign that the LDP government was considering high-level 
comprehensive legislation on climate change.
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Energy Conservation Act and the Top Runner Program

The Act Concerning the Rational Use of Energy (“Energy 
Conservation Act,” Act No. 49 of 1979) was enacted 
between the two oil crises and is Japan’s most compre-
hensive legislation on energy conservation. The Energy 
Conservation Act is significant from a climate mitigation 
perspective for two reasons (Takamura, 2011). First, it 
tackles energy-related CO2 emissions, which constitute 
approximately 90 percent of national GHG emissions. 
Second, it includes mandatory measures, whereas most 
other energy and climate measures are not mandatory. The 
Energy Conservation Act therefore became a core measure 

for tackling climate change, even though it does not specifi-
cally refer to climate change (Takamura, 2011).7 

The Energy Conservation Act requires energy management 
in industrial and commercial sectors8 and sets out energy 
efficiency standards for machinery and equipment 
(including “Top Runner Standards” for electric appliances 
and vehicles), as well as for residential and commercial 
buildings. The Energy Conservation Act has been amended 
seven times on an ad hoc basis and has been strengthened 
by widening its sectoral coverage, detailing the monitoring 
from office- and factory-level to appliance-level, and 

SECTOR NAME OF POLICY/LEGISLATION PROMULGATED MINISTRY/AGENCY 
IN CHARGE

Framework policies Global Warming Countermeasures Promotion Act 1997 (last revision 2013) MOE

Energy Conservation Act and the Top Runner Program 1979 (Top Runner Program from 
1998, last revision 2013)

METI with relevant 
ministries

Basic Energy Plan (2014 revision under development) 2014 (planned) METI

Cross-sectoral policies Global Warming Countermeasures Tax 2012 MOF (revenues 
allocated to MOE  
and METI)

Voluntary Emissions Trading Scheme/Trial Integrated Market 2005 MOE/METI

Power sector CO
2
 emissions performance guidelines for centralized power plants 

 as part of the Environmental Impact Assessment procedure
2013 MOE/METI

Renewable Energy Act (feed-in tariff) 2012 METI

Industrial sector Energy Conservation Act: Energy efficiency benchmarking 2010 METI

Support for combined heat and power system installations 2013 METI

New Voluntary Action Plan toward 2020 2009 METI 
Keidanren

Transport sector Top Runner Program: Fuel efficiency standards for passenger 
 and heavy duty vehicles

1998 (last revision 2013) METI/MLIT

Eco-car tax breaks and subsidies 2009 METI/MLIT

Residential and  
commercial sectors

Low-Carbon City Promotion Act 2012 MLIT

Energy Conservation Act: Top Runner standards for building materials 2013 METI/MLIT

Agriculture, forestry,  
and other land use 
(AFOLU)

2011 revision of Forests and Forestry Basic Plan 2011 MAFF

Subnational policies Prefectural mitigation action plans 2007 and later Prefectural 
governments

Tokyo Emissions Trading Scheme (ETS) 2010 Tokyo Metropolitan 
Government

Table 3 | �List of Key Policies in Force as of April 2014 Expected to Contribute  
to Significant GHG Emissions Reductions
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increasing ambition levels by benchmarking industrial 
leaders. The Energy Conservation Act governs around 
90 percent of final energy consumption in the industrial 
sector, 70 percent in the residential sector, and 50 percent 
in the commercial sector (METI, 2011a). 

Following the adoption of the Kyoto Protocol, the 1998 
revision of the Energy Conservation Act introduced the 
Top Runner Program. The program was the first attempt 
in the world, according to the government, to establish 
the highest energy efficiency in a given industry as the 
standard for the entire industry (MOE, 1998). The program 
started with nine products, including passenger and 
freight vehicles and air conditioners, and today covers 
28 energy-consuming products and building materials 
(METI, 2013b). The 2013 inclusion of building materials, 
including window and insulation materials, was the first 
time that the Top Runner Program included products that 
do not themselves use energy (METI, 2013c). According 
to a 2009 survey, products included in the Top Runner 
Program cover approximately 70 percent of final energy use 
in the household sector (METI, 2011b), while the coverage 
is lower in the commercial sector (around 20 percent as of 
2007, before printers and multifunction devices were listed 
in 2012) (METI, 2007). Further coverage of products in the 
commercial sector is anticipated in the coming years. 

2014 Basic Energy Plan

The Basic Act on Energy Policy (Act No. 71, 2002) requires 
METI to formulate the Basic Energy Plan (BEP). This 
Cabinet-adopted document (see Annex 1 for details on 
Cabinet decisions and adoptions) sets the basic direction of 
national energy policy for the next two decades in line with 
three fundamental principles—the “3Es”: energy security, 
environmental protection, and efficient supply (METI, 2010). 

The first BEP was formulated in 2003 and revised in 2007 
and 2010. The 2010 revision (“2010 BEP”) planned to 
reduce domestic energy-related CO2 emissions by around 
30 percent below 1990 levels by 2030, mainly by building 
14 new nuclear power plants by 2030 (9 plants by 2020) 
in addition to the 54 plants existing in 2010. This nuclear 
power expansion plan would have increased the installed 
capacity from 49 GWe in 2010 to 60 GWe in 2020, and 
the electricity generation from 288 TWh in 2010 to 
around 430 TWh, or nearly 40 percent of total centralized 
power generation (from General Electric Utilities) in 
2020 (METI, 2009).

The 2014 BEP (METI, 2014a)—the first BEP formulated after 
the Fukushima nuclear disaster—adds “safety” to the 3Es as 
a pillar of national energy policy. The most important point 
in the new BEP in relation to domestic mitigation efforts is 
that it overturns the previous (DPJ) government’s direction 
to phase out nuclear power during the 2030s. While the 
document states that dependence on nuclear power will be 
reduced as much as possible, it calls for a swift restart of 
existing nuclear power plants following safety approval from 
the Nuclear Regulation Authority (NRA), and it does not rule 
out building new plants in the future. 

The policy decision to restart existing nuclear power 
plants means that the Warsaw Target will need to be 
revised. However, the new BEP does not indicate the 
energy mix for the next 20 years; the future energy mix 
will be proposed only when there is greater clarity on 
the issue of nuclear power safety examinations, inter-
national climate policy discussions, and the progress of 
feed-in tariffs. Perhaps for this reason, the 2014 BEP does 
not include midterm quantitative targets for technology 
deployment on nuclear power and combined heat and 
power. The target for renewable electricity (13.5 percent 
and 20 percent of total electricity generation excluding 
automobile production for 2020 and 2030, respectively) 
is unchanged from the 2010 BEP and only suggested in a 
footnote of the new BEP document as the reference level 
beyond which the country should aim. According to the 
Japan Renewable Energy Foundation (JREF, 2014), this 
target can almost be achieved with the current renewable 
power capacity (see section V, subsection on Feed-in-
Tariff (FIT) Scheme).

In addition to its provisions on nuclear power, the 2014 
BEP promotes “unabated”9 coal-fired power plants domes-
tically and overseas, and sets out to shorten the environ-
mental impact assessment period not only for brownfields 
(from the current three years to about one year), but also 
for greenfields. It should also be noted that the carbon 
capture and storage commercialization timeline set out in 
the 2010 BEP was omitted from the 2014 BEP. 

Cross-Cutting Policies

Global Warming Countermeasures Tax 

The Tax for Measures to Cope with Global Warming 
(“GW Tax”) is an upstream environment tax enacted 
in October 2012 (MOE, 2012d). It is levied on all fossil 
fuels based on specific CO2 emissions. The GW Tax is 
legally positioned as a surtax on the existing upstream 
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Petroleum and Coal Tax, which is one of many fossil 
fuel taxes. The Petroleum and Coal Tax has been 
imposed on various fossil fuels at the point of import or 
extraction since 1978, when it was first introduced as the 
Petroleum Tax. The tax rate will be gradually increased 
in three steps over a 3.5-year period from JPY95/t-CO2 
(USD0.95/t-CO2)

10 in October 2012, to JPY289/t-CO2 
(USD2.89/t-CO2) by April 2016 (MOE, 2012d).11 

All fossil fuels that were exempted from the Petroleum and 
Coal Tax before October 2012 are also exempt from the 
GW Tax, including imported coal used for the production 
of iron and steel, coke and cement (referred to as “specific 
coal”), and volatile oil feedstock for the production of 
petrochemical products.12 These exemptions were designed 
in part to maintain the international economic competi-
tiveness of Japan’s energy-intensive industries (MOF, 
2012). Moreover, exemption and return measures also 
apply to a number of other specific fossil fuel uses (only for 
the GW Tax portion) until March 31, 2016.13 Despite these 
exemptions, calculations based on the tax rate and the 
expected revenue after FY2016 indicate that the GW Tax 
should cover domestic fossil fuel consumption equivalent to 
about 910 Mt-CO2 per year, or 80 percent of energy-related 
CO2 emissions in FY2010 (1,123 Mt [GIO, 2014a]). Electric 
utilities are not exempt from the GW Tax, but they are 
allowed to pass on the cost to consumers through the fully 
distributed cost method, which allows electric utilities in 
the regulated market to secure a certain level of income and 
recover expenses incurred (JFTC, 2012). 

The GW Tax is not revenue neutral, and the revenue it 
generates will be used to promote energy conservation, 
renewable energy, distributed generation, and innovative 
technologies (including new generation batteries and 
carbon capture and storage) through various measures, 
including facility installation subsidies and R&D support 
(GoJ, 2012b). In addition, the government will also 
provide support for cost reduction in fuel production 
and distribution, stabilization of fuel supply and energy 
savings in logistics and transport sectors, and depopulated 
or cold climate areas (MOE, 2012d). The expected annual 
revenues from the GW Tax are JPY39 billion (USD390 
million) in FY2012 and JPY262 billion (USD2.6 billion) 
after FY2016 (MOE, 2012d). According to MOE estimates 
(MOE, 2012d), an average household will experience an 
increased tax burden of approximately JPY1,200 (USD12) 
per year after the full tax rate is imposed. This will be 
approximately JPY100 (USD1) per month. 

The impact of the GW Tax on CO2 emissions reduction  
in 2020 is estimated to be around 6–24 Mt/yr  
(0.5–2.2 percent of CO2 emissions in 1990), of which  
1.8 Mt/yr results from a “price effect” (reduction in energy 
use through taxation) and 3.9–22 Mt/yr results from a 
“budget effect” (reduction through the use of tax revenue 
for emissions reduction measures). The wide range for the 
“budget effect” signifies that the overall impact of the GW 
Tax largely depends on the effective use of tax revenue. 
The use of GW Tax revenue includes the promotion of the 
Joint Crediting Mechanism (see section VI, subsection on 
Joint Crediting Mechanism). However, the revenue from 
the GW Tax is lumped together with the revenue from 
the Petroleum and Carbon Tax, and it is not possible to 
track in detail how the GW Tax portion was spent during 
FY2012 and FY2013. 

Emissions Trading Schemes

Although Japan has considered introducing a nationwide 
mandatory emissions trading scheme (ETS), it has yet 
to do so.14 Beginning in 2005, the MOE oversaw the 
Japan Voluntary Emissions Trading Scheme (JVETS), 
a voluntary trial scheme that ended in March 2014 after 
seven terms, in order to gain experience and knowledge 
in establishing a nationwide cap-and-trade ETS. JVETS 
was subsidy-assisted: participants could receive subsidies 
up to a third of total project cost for the installation of 
emission-saving facilities (MOE, 2011b). The invitation 
to join JVETS was extended at the business facility level 
(e.g., factories and offices), and participants could join 
and leave on a term basis. The number of participants 
ranged between 21 and 89 per term, and the aggregate 
number of participants over the seven terms totaled 389. 
Because JVETS was developed mainly for businesses not 
part of the Voluntary Action under Keidanren (the most 
influential business association in Japan; see subsection 
on The Keidanren’s Voluntary Action Plan (VAP) toward 
2020, below), the coverage of CO2 emissions was limited 
throughout the seven terms. The largest coverage of CO2 
emissions was 3.4 Mt/yr (0.3 percent of national total 
CO2 emissions in 1990) observed for the fourth term. The 
author’s analysis, based on a report from the Ministry of 
Environment (MOE, 2014b), indicates that cumulative 
total CO2 emissions reductions during the seven terms 
between FY2005 and FY2012 amounted up to 2.2 
Mt-CO2, or a 24.1 percent reduction compared to the 
cumulative total base year emissions. The annual average 
prices ranged between JPY216/t-CO2 (USD2.2/t-CO2, 
FY2012) and JPY1,250/t-CO2 (USD13/t-CO2, FY2007) 
(MOE, 2014b). 
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The Trial Implementation of an Integrated Domestic 
Market for Emissions Trading (“Trial Integrated Market”) 
began in 2008 with the aim of linking the MOE-led JVETS 
and METI-led Keidanren’s Voluntary Action Plan (VAP; 
see subsection on The Keidanren’s Voluntary Action 
Plan (VAP) toward 2020, below) for the KP-CP1 (GWPH, 
2008). The participants of the Trial Integrated Market 
are also able to meet their targets flexibly by banking 
and borrowing their emissions allowances, and by using 
credits obtained through a so-called Domestic Clean 
Development Mechanism baseline-and-credit scheme run 
by METI (GWPH, 2008).15 The Trial Integrated Market 
attracted greater participation than JVETS, covering 
about half of national total CO2 emissions at the start 
(Mochizuki, 2011). There is, however, a limited amount 
of up-to-date information available on the coverage of 
CO2 emissions and the amount of emissions reductions 
achieved under the Trial Integrated Market. 

Without an ambitious mitigation target for 2020, and 
given the strong opposition from businesses and indus-
tries (Keidanren, 2012), it is unlikely that the Trial 
Integrated Market will develop into a full-fledged national 
ETS scheme in the near future.

Power Sector
In FY2012, Japan’s power sector accounted for  
478 Mt-CO2/yr, or 37 percent of national total GHG 
emissions (excluding LULUCF). CO2 emissions from 
power generation have increased by about 65 percent 
since FY1990 (290 Mt-CO2/yr), mainly because of 
increased electricity demand (880 TWh in FY2012 
compared to 748 TWh in FY1990) and the increased use 
of fossil fuel-fired power plants following the Fukushima 
nuclear disaster (0.53 kg/kWh in FY2012 compared to 
0.39 kg/kWh in FY1990). The increase in electricity use 
was observed mainly in the residential and commercial 
sectors, which together are responsible for more than  
60 percent of power sector emissions. The power sector 
is subject to the GW Tax, but it can pass on the additional 
costs to final consumers. 

Some of the recent important developments with regard to 
GHG emissions reductions include the CO2 emissions guide-
lines for thermal power plants and the feed-in tariff scheme. 

Thermal Power Plant Emissions Guidelines

There are no legally enshrined CO2 emissions standards 
available to date. However, there has been movement 
within the government toward restricting the uncon-
trolled expansion of coal-fired power plants to minimize 
the increase of CO2 emissions in the power sector. 
In April 2013, when Tokyo Electric Power Company 
(TEPCO) was preparing for a call for bids on new 
thermal power plants of total 2.6 GWe to start operating 
between 2019 and 2021, METI and the MOE developed 
guidelines for CO2 emissions from new fossil fuel-fired 
power plants as part of a legally mandatory environment 
impact assessment procedure (METI and MOE, 2013). 
The guidelines accept coal-fired power plants provided 
that they use at least Best Available Technology and 
are consistent with the mid- and long-term national 
mitigation goals (TEPCO, 2013). Assuming a CO2 
emissions factor of 780g/kWh representative for ultrasu-
percritical plants, and the capacity factor of 90 percent, 
the TEPCO plan may lock in additional CO2 emissions of 
about 16 Mt/yr for the next decades.

With regard to Best Available Technologies, the guidelines 
provide a list of technologies and their efficiencies, which 
will in principle be updated every year. Table 4 presents 
the benchmark efficiencies of Best Available Technologies 
for new coal power plants indicated in the guidelines. It 
should be noted that when it submitted a bid, TEPCO set 
a requirement for electricity generation cost that can be 
achieved only by coal-fired power plants. 

PLANT SCALE TECHNOLOGY 
(WITHOUT CCS)

NET EFFICIENCY (LHV)

900–1,100 MW USC 42%

700 MW USC/SC 42%

600 MW USC 41%

200 MW Subcritical 40%

IGCC 42%

Notes: USC: ultrasupercritical, SC: supercritical, IGCC: integrated gasification combined 
cycle, CCS: carbon capture and storage, LHV: lower heating value.
Source: METI, 2014b.

Table 4 | �Best Available Technologies  
as Benchmarks for New Coal Power Plants 
(Commercialized Technologies Only) 
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With regard to the consistency of new coal-fired power 
plants with mid- and long-term national mitigation goals, the 
guidelines stipulate that excess CO2 emissions in comparison 
with gas-fired power plants must be offset with interna-
tional credits through, for example, the Clean Development 
Mechanism (CDM) under the UNFCCC and Japan’s Joint 
Crediting Mechanism (see section VI, subsection on Joint 
Crediting Mechanism), in the absence of a mitigation 
framework for the power sector (for midterm). The guide-
lines also state that the deployment of innovative mitigation 
technologies such as carbon capture and storage (CCS) 
should be continually considered for plants that are likely to 
be operating in 2050. However, the guidelines do not clarify 
whether newly built plants should be “CCS ready” or give 
development timelines for CCS technology. 

Without stringent CCS requirements, the current guide-
lines on coal-fired power plants are likely to have impli-
cations for future GHG emissions trends and costs. The 
construction of new coal-fired power plants locks in a 
considerable amount of CO2 emissions. To meet its 2020 
target, Japan would need to rely on unproved technol-
ogies such as CCS, the installation schedule of which is 
uncertain. Moreover, for “non-CCS ready” plants, the cost 
of retrofitting CCS can be very costly. 

The abovementioned power plant emissions guidelines 
impeded the government’s promotion of high efficiency 
coal-fired power plants within and outside Japan, as 
reflected in the 2014 BEP and in the government’s Action 
for Cool Earth (MOFA, METI, and MOE, 2013). The 
government considers high-efficiency coal-fired power 
plants to be a key technology for reducing Japan’s energy 
import costs and decreasing CO2 emissions in devel-
oping countries, as well as important export products. 
The Japanese climate finance portfolio includes 
construction of coal-fired power plants through the 
Japan International Cooperation Agency and Japan Bank 
for International Cooperation (Kuramochi et al., 2012; 
Nakhooda et al., 2013). 

Renewable Energy Promotion

The share of renewable energy (including large hydro-
power) in Japan’s total primary energy supply has been 
very small, increasing from 3.5 percent in 1990 to  
4.6 percent in 2012 (IEA, 2013a). The main policy 
measure to promote renewable energy deployment in 
Japan is the feed-in tariff (FIT) scheme. 

FEED-IN TARIFF (FIT) SCHEME

The Act on Special Measures concerning the Procurement 
of Renewable Electric Energy by Operators of Electric 
Utilities (“Renewable Energy Act” [Act No. 108, 2011]) 
is one of the more successful pieces of legislation on 
renewable energy promotion in Japan to date. Other 
legislation was introduced before the Renewable Energy 
Act, such as the 2003 Renewable Portfolio Standard 
(RPS) and a FIT for residential solar PV, but they were 
unsuccessful in boosting renewable energy deployment. 
Propelled partly by the increased interest in renewable 
energy following the Fukushima disaster, the Renewable 
Energy Act passed the Diet in August 2011 and was 
enacted in July 2012. It requires electric utility operators 
to purchase all the renewable electricity generated16 from 
most of the renewable energy sources (solar, onshore 
wind, geothermal, biomass, and hydro smaller than  
30 MW) (METI, 2013d).17 As of FY2014, offshore wind 
power is included in the FIT scheme (METI, 2014c). 

Under the FIT scheme, electric power utilities collect 
surcharges from electricity users to cover the costs of 
purchasing renewable electricity.18 The introduction of the 
revised FIT scheme boosted renewable energy installa-
tions, in particular solar PV due to the high FIT level  
(JPY42/kWh = USD0.42/kWh for 20 years at the start of the 
scheme), which was among the highest in the world (WWF 
Japan, 2012). Between July 2012 and December 2013,  
7 GW of new renewable power capacity became operational,  
97 percent of which was solar PV (METI, 2013e). Moreover, 
the new installation applications approved by METI during 
the same period was as high as 30 GW, with solar PV 
accounting for 94 percent. These numbers are particularly 
notable when compared with the total national renewable 
power capacity of around 20 GW (excluding large hydro-
power) before the FIT scheme started. When assuming 
capacity factors reported in a government report (NPU, 
2011), the renewable capacity approved under the FIT 
scheme as of December 2013 could generate about 38 TWh, 
which is over 3 percent of national total electricity generation 
today. The Japan Renewable Energy Foundation estimates 
that the current renewable power capacity can provide  
12.7 percent of total electricity generation (JREF, 2014)— 
close to the deployment target of 13.5 percent indicated in 
the 2014 BEP. 

Solar PV’s higher profitability compared to other renew-
ables due to initial high tariff rates may have hindered the 
deployment of other renewables. In April 2013, the FIT for 
solar PV was reduced by 10 percent while FITs for other 

USD0.42/kWh
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renewables were kept unchanged (METI, 2013e) to adjust 
for the declining PV module price and achieve a more 
balanced deployment of various renewable energy sources. 

To reduce the burden on large electricity users, targeted 
businesses receive an 80 percent discount on the surcharge. 
Manufacturing companies with specific electricity 
consumption per sales more than eight times higher than 
the sector average and nonmanufacturing companies with 
specific electricity consumption per sales more than 14 times 
higher than the sector average benefit from this discount.19 

The current FIT scheme design faces a number of 
challenges. First, there is a large discrepancy between the 
actual installed capacity (5.3 GW) and the approved instal-
lation capacity (30.3 GW), which is particularly large for 
nonhousehold facilities (Table 5). 

One explanation for this discrepancy is the absence of a 
time limit for the start of operation after a renewable energy 
facility is approved for FIT. The FIT rate of a renewable 
energy facility is determined at the time the application 
for facility installation is approved by the government. 
However, there was no requirement for when the facility 
must start operating following government approval.20 

This approach may have provided perverse incentives to 
operators who could maximize profits by first securing a 
high tariff rate at an early stage of the FIT scheme, then 
postpone actual installation until the installation cost fell 
(Mainichi, 2013). METI recently investigated the status of 
installations at nonhousehold facilities approved during 
FY2012 (METI, 2014d). It found that 672 approved facil-
ities with total capacity of 3 GW had either not secured land 
(purchased or leased) or ordered the purchase of a solar PV 
system,21 or did not respond to the inquiry from METI. To 
resolve this problem, revised regulations require that from 
FY2014 onward, approved facilities must prove to METI 
that they have secured land and PV systems within 180 days 
of the approval (METI, 2014c). 

A second challenge facing Japan’s FIT scheme is that 
although the Renewable Energy Act mandates that 
renewable electricity be given priority access to the grid, this 
requirement is undermined by exceptions. Electric utilities 
are permitted to refuse to buy and/or grant grid access to 
renewable electricity if needed to secure stable electricity 
supply. No institution reviews such refusals, and there is a 
risk of electric utilities abusing the right. Since the start of the 
FIT scheme in July 2012, there have been several cases  
of renewable electricity refusal (Jones Day, 2013). 

Table 5 | �Current Status of Renewable Electricity Deployment Under the Feed-in Tariff Scheme 

PERIOD/GENERATION 
CAPACITY

TECHNOLOGY

BEFORE JULY 2012 JULY 2012–DECEMBER 2013

CUMULATIVE INSTALLED 
CAPACITY (MW)

FACILITIES THAT BEGAN 
OPERATING (MW)

FACILITIES APPROVED 
FOR FIT (MW)

PERCENTAGE OF FIT-APPROVED 
FACILITIES IN OPERATION

Solar PV (households) 4,700 2,016 2,257 89.3%

Solar PV (nonhousehold) 900 4,829 26,124 18.5%

Wind 2,600 74 956 7.7%

Small–medium hydro  
(< 30 MW)

9,600 5 244 2.0%

Biomass 2,300 119 716 16.6%

Geothermal 500 1 13 7.7%

Total 20,600 5,275 30,311 17.4%

Source: METI, 2013e.
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SUBSIDIES AND TAX BENEFITS

For residential applications, solar PV systems with a 
capacity below 10 kW (the scale range in which FIT is 
only applicable to excess electricity generated) were 
eligible for a subsidy. Installations with system prices of 
JPY410,000–500,000/kW (USD4,100–5,000/kW) will 
receive JPY15,000/kW (USD150/kW). Those with prices 
of JPY20,000–410,000/kW (USD200–4,100/kW) would 
receive JPY20,000/kW (METI, 2014e). This subsidy 
scheme terminated at the end of FY2013. 

For commercial applications, the currently available 
subsidy schemes cover renewable installations not 
approved or eligible for the FIT scheme. For renewable 
electricity, subsidies of up to 50 percent of the instal-
lation cost for public entities and one-third for private 
entities are provided for those not approved for the FIT. 
The subsidy scheme covers electricity from solar PV, wind, 
biomass, hydro, and geothermal to be self-consumed 
within the area (METI, 2014e). For renewable heat, both 
public and private entities can receive subsidies up to 
50 percent of the installation cost for public entities and 
one-third for private entities.22 The subsidy scheme covers 
facilities that utilize various renewable thermal energy 
sources ranging from solar heat to snow and ice  (METI, 
2014e). The mitigation impacts of these subsidies are not 
indicated in the public literature. 

A number of tax benefits are also available for renewable 
energy installations. For residential applications, there 
is no tax break scheme specific to renewable energy. 
However, solar PV installations can be part of the income 
tax deduction scheme for household energy efficiency 
improvement constructions. This home renovation tax 
deduction scheme applies to the costs for retrofit of all 
residential windows plus additional measures such as 
floor insulation, ceiling insulation, wall insulation, and 
solar PV installation. Income tax equivalent to 10 percent 
of the total renovation cost will be deducted if the total 
cost exceeds JPY300,000 (USD3,000) and the residential 
space renovation accounts for more than half of the total 
cost (METI, 2014e). The deduction is not applicable to the 
portion of the renovation cost that is subsidized. 

For commercial facilities, either deduction of renewable 
facility purchase tax or preferential depreciation is appli-
cable for approved facilities that started operating within 
a year after the acquisition of the facility (METI, 2014e). 
In particular, solar PV and wind power facilities that are 
approved for FIT are eligible for a tax deduction. These 

tax breaks are part of the Green Investment Tax Break 
scheme, which also applies to other low-carbon energy 
installations until the end of FY2015.23 In addition, 
facilities approved for a FIT are eligible for a one-third 
reduction of the fixed asset tax for the first three years. 
The mitigation impacts of these taxation measures are not 
reported in the public literature. 

Support for Cogeneration System Installation

A decentralized energy system is one of the key compo-
nents of Japan’s post-Fukushima energy policy. 
Accordingly, METI launched a number of new schemes in 
FY2013 to promote distributed energy generation (METI, 
2013f).24 First, in FY2013 it introduced a new subsidy 
scheme to promote installation of cogeneration systems 
(with a budget of JPY25 billion, or USD250 million, for 
the establishment of a fund) (METI, 2013g). METI states 
that its priority is to support installations of relatively 
large-scale facilities able to supply electricity to the grid. 
Second, the government reduced fixed asset taxes for 
cogeneration systems approved by the end of FY2014 (tax 
exemption for one-sixth of the asset values) for three years 
from their installation (METI, 2013h). Third, until the 
end of FY2014, the installation of cogeneration systems 
will be eligible for a tax deduction (METI, 2013h). No 
quantitative targets regarding these cogeneration support 
schemes are provided. 

Industry
In FY2012, the total GHG emissions from the industrial 
sector, including direct emissions and indirect emissions 
from electricity use, amounted to 487 Mt-CO2e/yr (author’s 
calculation based on data from GIO 2014b), equivalent 
to 36 percent of national total GHG emissions (excluding 
LULUCF). Compared to 1990, industrial emissions have 
decreased by 16 percent from 582 Mt-CO2/yr. 

Energy Conservation Act: Sectoral Benchmarks

The 2008 revision to the Energy Conservation Act intro-
duced sectoral energy efficiency benchmarking. Since 
2010, operators in energy-intensive sectors (such as iron 
from blast furnaces; steel from electric furnaces; power 
generation; cement, paper and paperboard; petroleum 
refining; basic petrochemicals; and soda) are encouraged 
to meet the benchmark set for each sector. Operators are 
required to annually report their progress toward the 
achievement of the benchmarks. Sectoral benchmarks 
are set by METI to levels that only 10 to 20 percent of the 
operators in the relevant sectors can easily meet. This 
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forward-looking approach contrasts with the existing 
Energy Conservation Act, which encourages businesses 
to improve their energy efficiency in comparison with 
past results. The annual sectoral report discloses infor-
mation such as the name and number of companies that 
achieved the target and the average value and standard 
deviation of energy intensity results. There are neither 
penalties for falling short of the target nor incentives 
for achieving the target, and it is not clear how often the 
benchmarks will be updated. Consequently, benchmarking 
primarily helps business operators identify where they 
stand and encourages them to improve their energy 
efficiency. For FY2012, 176 business operators reported 
their achievement status, with 32 operators surpassing the 
benchmarks (METI, 2013i). 

The Keidanren’s Voluntary Action Plan (VAP) toward 2020 

In 1997, just before the Kyoto Protocol was adopted, the 
Keidanren, the most influential business association in 
Japan, launched the Voluntary Action Plan (VAP) on the 
Environment (Keidanren, 1997). As an organization whose 
members account for the large majority of emissions from 
energy conversion and industrial sectors,25 the Keidanren 
aimed to reduce average CO2 emissions from these sectors 
for FY2010 to below FY1990 levels through the VAP 
(Keidanren, 1997). VAP participants were given flexibility 
in setting their voluntary targets (between energy and 
emissions, and between total quantity and intensity). This 
voluntary commitment by a major industrial organization 
was seen as a preemptive measure, designed to avoid 
government imposition of carbon pricing, against the 
expected outcomes of the Kyoto negotiations (van Asselt, 
Kanie, and Iguchi, 2009). In fact, the progress of the VAP 
was later monitored under the Kyoto Protocol Target 
Achievement Plan enforced in 2005, despite the plan’s 
“voluntary” nature (Wakabayashi and Sugiyama, 2007). 
After 2008, a total of 61 sectors participated in the VAP 
(Keidanren, 2013a). 

For the KP-CP1, the Keidanren reports that it has 
surpassed the target pledged under the VAP; the CO2 
emissions from its members in FY2010 decreased by  
9.5 percent from FY1990 levels excluding credits, and  
12.1 percent including credits (Keidanren, 2013a), through 
sectoral actions under the VAP as well as government 
policies on energy efficiency. Between different target 
types, Sugino and Arimura (2011) show that sectoral 
actions with absolute targets were effective in increasing 
energy efficiency improvements but not for those with 
relative targets. It is worth noting that some members 

of the Keidanren purchased large amounts of credits to 
meet their own sectoral emissions targets even though 
the Keidanren as a whole could achieve the target without 
credits. In particular, the power sector purchased  
273 Mt-CO2e of credits during the KP-CP1 (MOE, 2013b) 
in order to reduce the CO2 emissions intensity for power 
generation by 20 percent, down to 0.34 kg-CO2/kWh  
from FY1990 levels (GoJ, 2010b). 

The Keidanren plans to continue this approach for the 
period up to 2020; in December 2009, it announced 
the development of a new voluntary mitigation plan, 
The Commitment to a Low Carbon Society (herein-
after, Commitment), which covers the period up to 
2020 (Keidanren, 2009). Launched in January 2013 
(Keidanren, 2013b), the Commitment features four 
approaches to reducing emissions: (i) emissions reduction 
targets for domestic business operations up to 2020, (ii) 
reductions in product life cycle CO2 emissions, (iii) CO2 
emissions reductions outside Japan through technology 
transfer, and (iv) development of innovative technologies 
(Keidanren, 2013b). Forty-three sectors have submitted 
their targets to date; seven additional sectors have 
expressed their intention to participate in  
the Commitment (Keidanren, 2013b). 

Unlike the VAP for the KP-CP1, there is currently no 
mitigation target for the Keidanren as a whole under the 
Commitment for the period up to 2020, in part because 
there is no national mitigation target and there is consid-
erable uncertainty concerning the power sector. Each 
industrial organization developed its own emissions 
reduction targets with the same flexibility on target setting 
as under the VAP. The progress under the Commitment will 
be monitored and reported by each industrial organization 
and verified by a third-party committee from target setting 
to emissions results. However, it is not entirely clear from 
the literature how business-as-usual (BAU) emissions are 
defined and emissions reductions targets for each sector are 
estimated. Moreover, it is unclear how emissions reduc-
tions from product life cycles and technology deployment 
overseas would be monitored and verified. In addition, 
the Keidanren does not define “innovative technologies” 
and how the BAU technology development scenario would 
compare to the targets of each sector. 

The assumptions for future economic growth, including 
future industrial production growth, have been conten-
tious in the formulation of future mitigation targets 
(e.g., MOE, 2012b; NIES, 2009). In an important step 
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SECTOR  
(UNIT OF ACTIVITY:  
BASE YEAR) 

INDICATOR ANNUAL 
PRODUCTION

ANNUAL CO2 EMISSIONS  
(MT/YR) 

SPECIFIC CO2 
EMISSIONS 
(T/UNIT PRODUCT)

Iron and steel  
(Mt crude steel: FY2005) 

Base year data 108 187 1.73

BAU projections for 2020 115 195 1.70

2020 target under the Commitment 190 1.66

2020 target vs. BAU 
(in percentage)

— -5 
(-2.6%)**

-0.04 
(-2.6%)**

2020 target vs. BY 
(in percentage)**

— 3.4 
(1.8%)

-0.1 
(-4.1%)

Chemicals  
(in million kLCOE: FY2005)

Base year data 29.1 67.4 2.32

BAU projections for 2020 29.0 67.3 2.32

2020 target under the Commitment 65.8 2.27

2020 target vs. BAU 
(in percentage)

— -1.5 
(-2.2%)**

-0.05 
(-2.2%)**

2020 target vs. BY 
(in percentage)**

— -1.6 
(-2.4%)

-0.1 
(-2.2%)

Cement  
(Mt cement: FY2010)

Base year data 56.1 4.95 million kLCOE 
(21.8 Mt-CO

2
, excl. process 

emissions)

3.43 GJ/t cement

BAU projections for 2020 56.2 NA NA

2020 target under the Commitment 4.89 million kLCOE 3.37 GJ/t cement

2020 target vs. BAU 
(in percentage)

— 0.056 million kLCOE 
(-1.1%)**

NA 
(-1.7%)**

2020 target vs. BY 
(in percentage)

— 
—

NC

Pulp and paper  
(Mt paper and paperboard: FY2005)

Base year data 27.3 24.8 0.91

BAU projections for 2020 24.7 22.4 0.91

2020 target under the Commitment 21.0 0.85

2020 target vs. BAU 
(in percentage)

— -1.4 
(-6.2%)**

-0.06 
(-6.2%)**

2020 target vs. BY 
(in percentage)

— -3.7 
(-15%)**

-0.06 
(-6.2%)**

Refineries  
(energy consumption  
in million kLCOE: FY2009)*

Base year data 16.3 million kLCOE 39.2 2.4 t/kLCOE*

BAU projections for 2020 NA NA NA

2020 target under the Commitment Energy efficiency measures 
equivalent to 1.4 Mt-CO

2
/yr 

reduction (530 thousand kLCOE)

NC

2020 target vs. BAU 
(in percentage)

— NC

2020 target vs. BY 
(in percentage)

—

Table 6 | �Overview of 2020 Emissions Reduction Targets for Carbon-Intensive Sectors Described in Keidanren’s 
Commitment to a Low-Carbon Society

Notes: NA: not available; NC: not calculable. *Excludes reductions due to the improvement of electricity CO
2
 emissions factor, unless otherwise noted. **Author’s calculation.

Sources: Based on Keidanren, 2014, 2013a, 2013b, and author’s own calculations. 



20  |  					                  				                      

forward, under the Commitment, certain key sectors 
(such as the iron and steel industry) provide emissions 
or energy targets for different future production activity 
levels to account for the impact of assumptions for future 
production levels on baseline emissions. 

Table 6 presents the voluntary action plans under the 
Commitment submitted by the major emitting sectors as 
of November 2013 (Keidanren, 2013b). The Keidanren’s 
emphasis on various indirect CO2 emissions reductions 
and its aims for limited direct emissions reductions are 
reflected in the data. 

Carbon Capture and Storage 

Carbon capture and storage (CCS) will be a crucial 
technology for Japan if it is to achieve its long-term 
mitigation target. CCS deployment is often referred to as 
a tool for harmonizing the long-term mitigation goals and 
current energy policy, particularly on the construction of 
coal-fired power plants. With regard to policy targets for 
future CCS deployment, however, the 2014 BEP took a 
step backward from the 2010 BEP by failing to indicate 
the timeline for CCS deployment or require that newly 
built coal-fired power plants be “CCS-ready.”26 

On the ground, the first full-scale domestic CCS 
demonstration project was launched in Tomakomai 
using CO2 from an oil refinery (Japan CCS, 2012). The 
Japan Iron and Steel Federation has also been testing 
hydrogen-reduction blast furnace technology with CCS 
(“COURSE50”), which will likely be deployed around 
2030 provided that CO2 storage infrastructure and 
economic conditions exist (Keidanren, 2013b). 

Transport 
The transportation sector accounted for 226 Mt-CO2/yr, 
or 18 percent, of the total energy-related CO2 emissions in 
FY2012, with the vast majority being direct emissions from 
fuel consumption. Policies to reduce emissions from the 
transportation sector include energy efficiency standards, 
tax breaks, and subsidies to promote the purchase of 
vehicles with lower emissions and higher fuel efficiency. 
Recent policies target passenger vehicles, with the fuel 
efficiency standards updated in 2011 (described below).  
In contrast, the standards for heavy duty vehicles have not 
been updated since 2006 (Transportpolicy.net, 2014). 
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US 2025[2]: 103
Canada 2025: 103EU 2021: 95

Solid lines: historical performance

Dashed lines: enacted targets

Dotted lines: proposed targets or targets under study

Year

S. Korea 2015: 153

Japan 2020: 105

Mexico 2016: 153

Brazil 2017[3]: 146 

China 2020[1]: 117
India 2021: 113

Figure 5 | �Comparison of Historical and Future Specific CO2 Emissions Per Distance Driven Across Selected 
Major Economies

Notes: NEDC = New European Driving Cycle. Supporting data can be found at http://www.theicct.org/info-tools/global-passenger-vehicle-standards. [1] China’s target reflects gasoline vehicles 
only. The target may be higher after new energy vehicles are considered. [2] US fuel economy standards set by National Highway Traffic Safety Administration reflecting tailpipe GHG emission 
(i.e. exclude low-GWP refrigerant credits). [3] Gasoline in Brazil contains 22% of ethanol (E22), all data in the chart have been converted to gasoline (E00) equivalent.
Source: ICCT, 2014.

Transportpolicy.net
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Energy Efficiency Standards for Vehicles  
(Top Runner Standards)

METI and the MLIT jointly regulate vehicle fuel efficiency 
standards, which have been in place for more than 
three decades. The Energy Conservation Act of 1979 
introduced fuel efficiency standards for passenger and 
heavy duty vehicles. Passenger and freight vehicles were 
included in the Top Runner Program products in 1998 
(MLIT, 2013a). The current targeted fuel efficiency 
standard for FY2020 set in 2011 is 20.3 km/litre. By 
achieving this standard, the average fuel efficiency of 
passenger vehicles will increase by 24.1 percent compared 
to that in 2009 (METI, 2011c). Government policies and 
the innovative work of domestic car manufacturers have 
helped Japan maintain one of the world’s most efficient 
passenger vehicle fleets (ICCT, 2011).

The literature indicates, however, that Japan’s current 
energy efficiency standard for FY2020 is not the most 
ambitious when compared with that of other countries. 
The International Council on Clean Transportation (ICCT, 
2013) estimates that Japan may soon fall behind the 
European Union in vehicle fuel efficiency and specific CO2 
emissions per distance driven; by 2020, the United States 
and China are expected to catch up to Japan (see Figure 5). 
Moreover, Lipscy and Schipper (2013) demonstrate that, 
when traffic congestion is taken into account, the actual fuel 
economy observed for Japan does not differ significantly 
from that observed in the United States. The ICCT (2011) 
points out that the current regulations divided by vehicle 
weight classes discourage efficiency improvement through 
vehicle weight reduction. 

Eco-Car Tax Break and Subsidy

The 2014 BEP aims for 50 to 70 percent of new cars to 
be “next-generation” vehicles (electric vehicles, fuel cell 
vehicles, and plug-in hybrids, as well as clean diesel 
vehicles and natural gas vehicles)27 (METI, 2014a). 
In 2009, the government started promoting next 
generation vehicles through tax breaks and subsidies 
(House of Representatives, 2009). Tax breaks for more 
environmentally friendly vehicles are available for three 
automobile taxes: tonnage, acquisition, and ownership. 
Next-generation vehicles and internal combustion 
engine vehicles, including hybrids,28 receive tax breaks. 
The tax break period for tonnage and acquisition taxes 
was extended for three years until 2015 (MLIT, 2012a). 

The level of tax deduction depends on the level of fuel 
efficiency and type of vehicle. Next-generation vehicles 
and internal combustion engine vehicles (including 
hybrids) with fuel efficiency more than 20 percent higher 
than the FY2015 standard will receive the maximum tax 
reduction: exemption from the tonnage tax at the first 
safety inspection and 50 percent reduction at the second 
inspection, exemption from the acquisition tax, and 
approximately 50 percent reduction of the property tax. 
At the same time, an approximately 10 percent increase 
in the automobile property tax will be enforced for diesel 
vehicles over 11 years old and gasoline vehicles over  
13 years old.

The eco-car subsidy was also available for two periods: 
between April 2009 and September 2010, and between 
December 2011 and September 2012 (Cabinet Office, 
2012). In the latest eco-car subsidy scheme, regular 
and light vehicles registered between December 2011 
and January 2013 were given subsidies of JPY100,000 
(USD1,000) and JPY70,000 (USD700), respectively, if 
they met the FY2015 fuel efficiency standard or exceeded 
the FY2010 fuel efficiency standard by 25 percent 
(Next Generation Vehicle Promotion Center, 2014a). 
The scheme was so popular that the application period 
for the subsidy closed in September 2012 because the 
budget limit had been reached (Next Generation Vehicle 
Promotion Center, 2014b). 

The CO2 mitigation impacts of these financial support 
schemes for new vehicles are debatable (JCER, 2010; 
Suganuma, 2011). The Japan Center for Economic 
Research (JCER, 2010) indicates that the eco-car subsidy 
and tax break schemes for FY2009 would contribute to 
CO2 reductions equivalent to only 0.1 percent of total 
national emissions in 2020 at a specific mitigation cost of 
JPY56,000 (USD560) per t-CO2.

Residential and Commercial Sectors
The residential and commercial sectors directly and 
indirectly accounted for 475 Mt-CO2/yr, or 35 percent 
of national total GHG emissions in FY2012 (excluding 
LULUCF) and have increased by nearly 60 percent since 
1990 (292 Mt-CO2/yr). In other words, the importance 
of these two sectors in Japan’s domestic GHG emissions 
reductions is growing rapidly. 
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Energy Conservation Act: Building standards

As with business entities, builders (of new buildings) 
and owners (of existing buildings) are required to submit 
energy-saving plans for new construction or extensive 
renovations. The 2008 revision of the Energy Conservation 
Act (which entered into force in 2010) expanded its 
regulatory coverage of buildings by lowering the minimum 
floor space from 2,000 m2 to 300 m2. At the same time, 
the regulations were strengthened by allowing governing 
agencies to issue orders in case of “significantly insuffi-
cient” energy-saving measures and to penalize builders and 
owners for refusing orders (METI/ECCJ, 2011). 

Thermal insulation performance standards are also 
applied to new noncommercial buildings under the 
Energy Conservation Act, but this measure has not been 
effective for two main reasons. First, the government has 
not updated the standards since the last revision in 1999. 
Japan’s 1999 standards for residential buildings are lax 
compared to those in other developed countries such as 
France, Germany, Sweden, the United Kingdom, and the 
United States (MLIT, 2013b). Second, thermal insulation 
performance standards are not mandatory. For FY2011, 
the rates of compliance with the 1999 standards for newly 
built nonresidential and residential buildings were 85 
percent and 49 percent, respectively (MLIT, 2013c). The 
Japanese government announced a roadmap to gradually 
mandate compliance with thermal insulation performance 
standards by 2020 (MLIT, 2013b), but it has not yet 
announced a full revision of the current standards. 

In addition, the latest amendment of the Energy 
Conservation Act, in 2013 (METI, 2013j), adds building 
materials (e.g., windows and insulation materials) to the 
Top Runner Program. This is the first time that the Top 
Runner Program has been applied to products other than 
machinery and equipment that consume energy. 

Promotion of Zero Energy and Energy-Saving Buildings

“Zero Energy Buildings and Houses” achieve a net annual 
primary energy consumption of zero or almost zero 
through various energy-saving measures, and by using 
renewable energy onsite (METI, 2011a). MLIT, in collabo-
ration with METI and the MOE, has prepared a timeline 
to start deploying Zero Energy Buildings and Houses 
by FY2020 and have required the average net energy 
consumption of newly constructed buildings and houses 

to be zero by 2030. The target is to increase the total floor 
space of environmentally friendly real estate to 10 million 
m2 by 2020 (MLIT, 2013d). Information from the Zero 
Energy Promotion Office (2014) indicates that for FY2013, 
the total subsidy to builders amounted to JPY5.7 billion 
(USD57 million), with the aggregated energy-saving 
effects of over 18,000 kLCOE per year. 

Agriculture, Forestry, and Other Land Use 
The agriculture sector accounted for a relatively small 
share of national GHG emissions (29 Mt-CO2e/yr in 2012, 
including direct emissions and indirect emissions from 
electricity use). Agriculture, forestry, and other land use 
(AFOLU) has been particularly important for Japan with 
regard to domestic GHG emissions reduction because 
Japan accounted for carbon removal by forest sinks 
equivalent to 3.8 percent of 1990 emissions to achieve  
the Kyoto target. 

For the post-2012 period, Japan aims to take full 
advantage of carbon removal by forest sinks allowed under 
the UNFCCC regime—3.5 percent of total GHG emissions 
in 1990 (UNFCCC, 2011). The government has adopted 
a forest sequestration target of 3.5 percent on average 
between 2013 and 2020, and about 3 percent in 2020 
through enhanced forest management (GoJ, 2013a). 

The Ministry of Agriculture, Forestry, and Fisheries 
(MAFF) aims to reduce GHG emissions from the agricul-
tural sector by 0.6 Mt-CO2e/yr by 2020 compared to 2005 
levels. To achieve this target, funds from the national 
budget are allocated to promote energy and resource 
saving technologies in the agricultural sector, and to 
develop an accounting methodology for carbon seques-
tration in agricultural soil (MAFF, 2013). 

Major Subnational Policies
Japan comprises 47 prefectures, including the Tokyo 
Metropolitan Government (TMG). All local government 
bodies were instructed to develop their own mitigation 
action plans under the GW Countermeasures Promotion 
Act (2002 revision). For the KP-CP2, 29 prefectures have 
set GHG mitigation targets for 2020 and/or 2030 as of 
October 2012. These prefecture targets cover about 750 
Mt-CO2/yr on the base year basis (FY2008–10), with an 
average mitigation target of 19 percent (MOE, 2013c).  
It is uncertain whether these prefecture-level midterm 
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mitigation targets will remain in place after the 
announcement of the Warsaw Target, as they were formu-
lated to be consistent with the Copenhagen Pledge.

Local governments have limited authority to independently 
formulate climate policies because the GW Countermeasures 
Promotion Act provides them neither the legal competence 
nor the support necessary to reduce their GHG emissions 
(Sugiyama and Takeuchi, 2008). Therefore, the local 
government actions have been limited to the formulation of 
action plans and awareness-building activities, and it is only 
in recent years that some local governments started using 
local ordinances to commit to more concrete climate actions 
(Sugiyama and Takeuchi, 2008).

Tokyo Cap-and-Trade System 

This subsection describes the Tokyo cap-and-trade system 
as an example of prefectural efforts to achieve midterm 
mitigation targets, and the Low-Carbon City Promotion 
Act as an example of recent national legislation to 
stimulate local government actions. 

The city of Tokyo emitted 57 Mt-CO2e of GHG in FY2010 
(including indirect emissions from the use of electricity 
generated outside Tokyo), accounting for around 4.5 
percent of national total GHG emissions (TMG, 2013a). 
Tokyo aims to reduce its GHG emissions by 25 percent 
from 2000 levels by 2020 (TMG, 2007). 

The Tokyo Metropolitan Government introduced Japan’s 
first mandatory cap-and-trade emissions trading scheme 
(ETS) in April 2010 (TMG, 2010a). The Tokyo ETS covers 
1,100 office buildings and 300 factories, which in total 
account for about 13 Mt-CO2e/yr, or more than 20 percent 
of Tokyo’s total GHG emissions (TMG, 2010b). Businesses 
with annual fuel, heat, and electricity usage of more 
than 1,500 kLCOE are covered by the Tokyo ETS. ETS 
participants are also required to report their nonenergy 
emissions of CO2, CH4, N2O, PFC, HFC, and SF6. In 
addition to trading excess emissions reductions, various 
offset credits (e.g., renewable energy credits and emissions 
reductions from smaller business facilities within and 
outside Tokyo) can also be used under the Tokyo ETS. 
Businesses that fail to meet their reduction obligations 
are ordered to reduce their emissions by 1.3 times the 
reduction shortage. Businesses that violate this order will 
have to pay the monetary value of the reduction shortage 

and an additional penalty up to JPY500,000 (USD5,000). 
In addition, they face public disclosure.

The first compliance period for the Tokyo ETS runs from 
FY 2010 through FY 2014, and the emissions reduction 
target is set at 6 to 8 percent (period average, depending 
on business facility types) below the baseline levels. The 
baseline emissions are defined as the average emissions 
of any consecutive three-year period between FY2002 
and FY2007 selected by the emitters themselves. The CO2 
emissions factor for grid electricity is fixed at the average 
of the three-year period between FY2005 and FY2007 
throughout the first compliance period (382 g-CO2/kWh). 

The preliminary results for 934 out of a total 1,392 
facilities covered by the ETS indicate that the emissions 
in FY2011 were 23 percent lower than the baseline levels 
(TMG, 2013b). The reduction target for the second 
compliance period (FY2015–FY2019) is currently planned 
at 17 percent below the baseline levels. The CO2 emissions 
factor for the second compliance period will be revised 
upward to reflect the increased fossil fuel–fired power 
generation following the Fukushima nuclear disaster 
(TMG, 2013c). A survey commissioned by the Tokyo 
Metropolitan Government estimated trading prices of 
JPY8,000–10,000 (USD80–100) per t-CO2 for excess 
emissions reductions and JPY9,000–11,000 (USD90–110) 
per t-CO2 for renewable energy credits as of November 
2013 (TMG, 2013d). 

In FY2011, neighboring Saitama Prefecture introduced a 
regional ETS similar to the Tokyo ETS, with baseline CO2 
emissions of 7.6 Mt. The emissions credits from the Tokyo 
ETS and the Saitama ETS are mutually tradable. 

Low-Carbon City Promotion Act (2012)

Approximately 50 percent of Japan’s total CO2 emissions 
come from the residential, commercial, and transport 
sectors, which together represent urban economic activities. 
In the future, local governments are likely to face challenges 
to growth, including an aging and decreasing population 
and the consequent decline of revenues (MLIT, 2012b). 

The 2012 Low-Carbon City Promotion Act (Act No. 84, 
2012, hereinafter “City Act”) aims to promote cross-
sectoral emissions reductions through the development 
of compact cities to achieve both low-carbon urban 



24  |  					                  				                      

development and more efficient city administration. The 
City Act provides tax breaks for certified energy efficient 
buildings that reduce primary energy consumption by 
more than 10 percent compared to the reference level 
(based on the thermal insulation performance standard 
under the Energy Conservation Act), combined with 
low-carbon measures such as home energy management 
systems, water saving measures, the use of timber 
as building materials, and “heat-island” prevention 
measures. The City Act also requires that municipalities 
(including towns and villages) formulate Low-Carbon City 
Development Plans (hereinafter, “City Plans”) (MLIT, 
2013e). As of  March 2014, the MLIT reports at least seven 
cities and towns have formulated Low-Carbon City (Town) 
Plans (MLIT, 2014). 

VI. OVERVIEW OF MAJOR POLICIES  
IN DEVELOPMENT
This section describes three major energy- and climate-
related policies currently under development: nuclear 
policy, the Joint Crediting Mechanism (JCM), and power 
market reform. 

Nuclear Policy: Future Policy Directions 
and Restart Examinations 
There are strong indications that Japan’s future energy 
policy direction will remain undecided for the next year 
or two. Under the 2014 BEP, the new energy mix for the 
next 20 years will be proposed only when the circum-
stances regarding nuclear power, international climate 
policy discussions, and the progress of the FIT become 
foreseeable (METI, 2014a). The Minister of Economy, 
Trade, and Industry, Toshimitsu Motegi, has indicated 
that the government will decide on a new future energy 
supply mix within one year (METI, 2014f). 

The future direction of nuclear power policy will have 
major implications for the development of Japan’s new 
energy and climate policy. Two main issues may affect the 
future of nuclear power in Japan: the restart of existing 
reactors and the construction of new reactors. The former 
is the issue most relevant to domestic mitigation toward 

2020 and 2030. The Nuclear Regulation Authority 
(NRA) set out the examination criteria for the restart of 
nuclear power plants and began the examination process 
for nuclear power restart in July 2013. As of  February 
2014, 17 reactors from 11 plants have submitted applica-
tions for restart (NRA, 2014). The examination period 
was initially expected to last about six months, but the 
process was delayed and the first restart is expected 
to take place only after the summer of 2014 (Financial 
Times, 2014). The examination results may also determine 
which nuclear power plants will be decommissioned. After 
safety approval from the NRA, the restart applications 
will in practice also require approval from the respective 
local governments and communities, although this is not 
legally required. The delays in restart examinations will 
also affect the revision of the Warsaw Target, which was 
planned to take place by the fall of 2014. 

Joint Crediting Mechanism (JCM)
Japan was a large purchaser of Kyoto Units during the 
KP-CP1, when it reduced its GHG emissions equivalent 
to 1.6 percent of 1990 emissions annually (around  
100 Mt-CO2e for five years) through the Kyoto mechanism 
(GoJ, 2010b). In practice Japan has obtained many more 
Kyoto Units; as of March 2012, the government has 
secured around 98 Mt-CO2e, and domestic businesses 
have transferred their acquired Kyoto Units of about  
200 Mt-CO2e to the government account (GWPH, 2013). 

To further facilitate global actions for GHG emissions 
reductions and thereby complement the existing Clean 
Development Mechanism, the government has proposed 
the Joint Crediting Mechanism (JCM, also referred to as 
the Bilateral Offset and Crediting Mechanism) as a new 
mechanism for the post-2012 period. Under the JCM,  
the Japanese government will subsidize up to  
50 percent of the installation costs of energy- and 
CO2-saving technologies in return for half of the total 
emissions credits generated from the project (Kuriyama, 
2013). The finance source of the subsidy is the revenue 
from the GW Tax (see section V, subsection on Global 
Warming Countermeasures Tax).  
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As of January 2014, 10 countries have signed bilateral 
documents for the JCM (GoJ, 2014). The governments 
of Japan and each host country form a joint operation 
committee that oversees the operation of the JCM, 
develops guidelines and methodologies, designates third-
party entities for project validation, and registers projects 
(GoJ, 2014). The design and implementation of the JCM 
reflects a set of key principles: 

   �“�Ensuring robust methodologies, transparency and 
environmental integrity;

   �“�Maintaining simplicity and practicality based on the 
rules and guidelines;

 �  “�Promoting concrete actions for global GHG emissions 
reductions or removals; 

 �  “�Preventing uses of any mitigation projects registered 
under the JCM for the purpose of any other interna-
tional climate mitigation mechanisms to avoid double 
counting of GHG emissions reductions or removals.” 
(UNFCCC, 2013)

There are some key differences between the JCM and 
the CDM. First, the JCM has broader coverage of sectors 
and projects; it does not exclude nuclear power plants 
and explicitly promotes high efficiency coal-fired power 
plants (Prime Minister of Japan and His Cabinet, 2014). 
Second, the JCM aims for more flexible and speedier 
implementation than does the CDM by (i) developing a 
standardized approach for drawing baseline emissions 
and (ii) by allowing validation and verification processes 
to be conducted simultaneously and by the same third-
party entities. Japan has been promoting the JCM as one 
of the various approaches under the UNFCCC framework 
(GoJ, 2013b). Besides playing a role complementary to 
the CDM, the JCM may become an important alternative 
to the CDM for Japan to obtain emissions credits abroad 
toward 2020 and beyond.

The budget for the JCM comes from the GW Tax revenues. 
The annual budget for the JCM project subsidy from the 
MOE was JPY1.2 billion (USD12 million) for FY2013; it 
will increase to JPY7.2 billion (USD72 million) for FY2014 
(GoJ, 2014). Some of these funds will be channeled 
through the Asian Development Bank. METI has a budget 
of JPY6 billion (USD60 million) for FY2014 to finance 
infrastructure and capacity development as well as 
demonstration plants related to JCM (GoJ, 2014).

With regard to the expected mitigation impact delivered 
by the JCM, no study to date has quantified the potential 
amount of emissions credits that can be obtained toward 
2020. However, the projects financed to date indicate that 
the mitigation impacts delivered by the JCM so far are 
modest. During FY2013, 11 projects were subsidized by 
MOE under the budget of JPY1.2 billion (USD12 million; 
excluding spends for feasibility studies and other prepa-
ratory activities) with the acquisition of emission credits. 
Total annual CO2 emissions reductions expected from these 
projects are 33.9 kt/yr, with project-level CO2 emissions 
reductions ranging between 390 t/yr and 15,000 t/yr. The 
future scale-up of the mitigation impacts from the JCM 
may depend on large-scale projects such as high-efficiency 
coal-fired power plants, which METI and New Energy and 
Industrial Technology Development Organization (NEDO) 
are currently studying (GoJ, 2014).

For JCM to become an internationally recognized scheme 
under the UNFCCC framework, a number of issues need to 
be addressed. These include compliance with World Trade 
Organization rules, the additionality of emissions reduc-
tions, and the methodologies for avoiding double-counting 
emissions reductions between Japan and the JCM 
signatory countries (Le and Delbosc, 2012; Michaelowa, 
2012). The government of Japan will likely promote the 
JCM regardless of its status under the UNFCCC.

Electricity market reform 
The restructuring of Japan’s electricity system has 
attracted significant attention since the Fukushima 
disaster. The Japanese power sector has been practically 
monopolized by 10 vertically connected regional utilities, 
hindering the development of a competitive electricity 
market. Japan began to reform the electricity market in 
1995, but the impact of those efforts has been limited; 
electricity prices remain high, undermining the competi-
tiveness of Japanese firms in global markets (Jones and 
Kim, 2013). 

Following the Fukushima disaster and the decline of 
nuclear power, the need for serious market reform became 
more urgent. The shift away from nuclear power creates a 
greater need for renewable energy to limit GHG emissions 
and energy imports, which would further increase already 
high electricity prices. To minimize electricity price 
increases while promoting renewable electricity, it is 
essential that Japan liberalize its electricity market (Jones 
and Kim, 2013). 
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In April 2013, the government approved the Policy on 
Electricity System Reform, which has three major objec-
tives: (i) to secure the stable electricity supply, including 
enhanced use of renewable power and nonutility power 
generation; (ii) to suppress electricity rates to the 
maximum extent possible, and (iii) to expand choices for 
consumers and businesses (METI, 2013k). Table 7 sets out 
the measures and timelines the government has developed 
to achieve these three objectives.

The bill for the Act for Partial Revision of the Electricity 
Business Act, which passed the Diet in November 2013, 
executes the first phase and stipulates provisions for the 
execution of the second and third phases.29 

Through enhanced use of renewable energy and 
distributed cogeneration, it is expected that the electricity 
market reform will contribute to future CO2 emissions 
reduction, although the scale of this reduction is not 
reported in the existing literature.

Figure 6 summarizes the timeline of the development of 
key policies. 

Figure 6 | � Timeline for the Development of Key Policies in Japan in the Next Several Years

 	  	  	  		   	  		   	  

Safety exam results  
from NRA & restart of 
nuclear power plants 
(Summer 2014 onward)

Revision of  
Warsaw Target 
(by end-2014?)

COP21 and the  
Paris Agreement 
(Nov-Dec 2015)

Policy direction on  
mid-term energy mix 
(by around 2016)

UN Climate Summit 
(Sept 2014)

2020 target achievement 
plan (by early 2015?)

Key legislations 
for power  
market reform 
(by end-2015)

 Completed		    In progress		   To be completed

20152014 2016

Initial offers on 
post-2020 mitigation 
contribution 
(early 2015?) 

Table 7 | �Implementation Schedule of the Measures for Electricity Market Reform 

PHASE AND MEASURES TO BE IMPLEMENTED SCHEDULE FOR 
IMPLEMENTATION

SCHEDULE FOR SUBMITTING THE BILL  
TO THE ORDINARY DIET SESSION

1st phase: Establishing the organization for operations of wide-area 
electrical grids

Around 2015 The bill, which also stipulated provisions for the reform of 
2nd and 3rd phases, passed in November 2013.

2nd phase: Full liberalization of the electricity retail market into 
which retail entities are able to enter

Around 2016 2014.

3rd phase: Further securing neutrality of the power transmission/
distribution sector through legal separation; full liberalization of 
electricity rates through unbundling

By 2018–20 Aim for 2015.

Source: METI, 2013k.
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VII. GHG PROJECTIONS
This section assesses the achievability of the Warsaw 
Target by comparing it with “business-as-usual” GHG 
emissions for 2020 reported in the literature. This paper 
defines “business-as-usual” (BAU) as the scenario in 
which current effort levels continue to be in force until 
2020. In addition, this analysis seeks to align with provi-
sions of the Warsaw Target by providing a comparison 
here that is based on the assumption of zero nuclear 
power in 2020.

No governmental institution in Japan annually reports 
BAU or reference GHG emissions projections. The METI 
Long-Term Energy Demand and Supply Outlook (“METI 
Outlook”) projects energy-related CO2 emissions for 
different scenarios approximately every three years, with 
the last version published in 2009 (METI, 2009). However, 
the 2009 METI Outlook projections are not comparable 
with the Warsaw Target because they are based on different 
(or outdated) future macroeconomic activity assump-
tions. At the same time, the Japanese government did not 
clarify baseline/reference GHG emissions for 2020 when it 
announced the Warsaw Target.

This paper therefore presents three GHG emissions 
pathways reported in the literature as indicative of zero-
nuclear BAU scenarios for 2020. Table 8 presents an 
overview of these pathways. The first is the New Policies 
(“IEA-NP”) scenario of the IEA World Energy Outlook 
2013 (IEA, 2013b), which reports energy-related CO2 
emissions only and takes account of policies already 
enacted as of mid-2013 as well as other relevant commit-
ments that have been announced, even when the imple-
mentation measures have not been fully defined. The 
IEA-NP scenario assumes future economic growth rates 
based on estimates from international organizations such 
as the International Monetary Fund, the Organization for 
Economic Co-operation and Development, and the World 
Bank. An important characteristic of this scenario is that 
it projects about 6 percent higher electricity generation in 
2020 compared to 2010 levels; nearly 20 percent of this 
increase is nuclear power. It is not entirely clear, however, 
whether this scenario takes into account the long-term 
impact of behavioral changes following the Fukushima 
nuclear disaster that enabled significant electricity savings. 

The second and third scenarios are the “Continued Efforts 
—Zero Nuclear” scenarios from the report prepared by 
the MOE’s Central Environment Council (CEC) for the 
development of the Innovative Strategy (MOE, 2012b). 
The CEC’s Continued Efforts scenarios assume the contin-
uation of existing and currently planned policy measures 
and use the same future GDP growth assumption as 
the Warsaw Target (Cabinet Office, 2013a). One of the 
important characteristics of the CEC scenarios is that it 
assumes significant electricity-saving efforts that took 
place after the Fukushima nuclear disaster will continue, 
with total electricity generation projected to become 
about 10 percent lower by 2030 compared to 2010 levels. 
Some observers criticize the Innovative Strategy for 
assuming overly optimistic energy savings without any 
solid evidence. Homma and Akimoto (2013) argue that the 
reference power generation would be 21 percent higher if 
the historical GDP elasticity of power generation between 
2000 and 2010 was applied for future projections up to 
2030, and that the sustainable electricity savings induced 
by the Fukushima nuclear disaster would be at most 5 
percent of 2010 levels. 

One of the Continued Efforts scenarios (CEC-H scenario) 
assumes high economic growth identical to that foreseen 
by the Warsaw Target and is consistent with the govern-
ment’s growth strategy (GoJ, 2013a). The other (CEC-M 
scenario) assumes medium economic growth. 

To enable fair comparison of the aforementioned 
scenarios with the Warsaw Target projections, this study 
makes a number of assumptions and adjustments. For 
the IEA-NP scenario, it adjusts CO2 emissions from the 
power sector, including autoproducers, for the difference 
in CO2 emissions intensity using an average CO2 intensity 
in FY2012 (0.515 kg/kWh, derived from METI, 2013l). 
This study does not consider the impact of the changes 
in end-user electricity price on electricity consumption 
levels resulting from the reduction of nuclear power. It 
assumes nonenergy-related CO2 emissions and non-CO2 
GHG emissions in 2020 to be the same levels as those 
foreseen by the Warsaw Target (in total, 156 Mt-CO2e/
yr). For CEC scenarios, this study adjusts the emissions 
projections for the power sector, excluding autopro-
ducers, for the difference in electricity CO2 emissions 
intensity (0.47 kg-CO2/kWh, compared to 0.53 kg-CO2/
kWh for FY2012 [METI, 2013l]).
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Figure 7 presents Japan’s Warsaw Target and the three 
reference emissions scenarios. The reference domestic 
GHG emissions projections for 2020 are calculated to be 
1,397 Mt-CO2e/yr for IEA-NP, and 1,384 Mt-CO2e/yr and 
1,349 Mt-CO2e/yr for CEC-H and CEC-M, respectively. 
The domestic emissions under the Warsaw Target are 
found to be 20-25 Mt-CO2e/yr (1.6–2.8 percent of 1990 
emissions), lower than the IEA-NP and CEC-H scenarios 
and about 15 Mt-CO2e/yr (1.2 percent of 1990 emissions) 
higher than the CEC-M scenario. 

The three reference scenarios used here are not the official 
reference scenarios used by the Japanese government 
and include different sets of underlying assumptions. 
Although it is not possible to draw definite conclusions, 
the results provide three important indications. First, 
the comparison with the IEA-NP scenario indicates that 
additional mitigation equivalent to nearly 3 percent of 
1990 emissions would be required to achieve the Warsaw 
Target. Given the limited time until 2020, this can be 
considered a major challenge. Second, in order to achieve 
this goal, the two CEC scenarios in comparison with the 
IEA-NP scenario show that the enhanced electricity-
saving efforts made after the Fukushima nuclear 

disaster need to be continued to the greatest extent 
possible toward 2020. Although considerable uncer-
tainty remains as to the extent to which GDP growth and 
the electricity consumption level will be decoupled in 
the post-Fukushima period, the reduction of electricity 
consumption by 5 percent of 2010 levels, as suggested 
by Homma and Akimoto (2013), would already reduce 
emissions by about 30 Mt-CO2, or 2.4 percent, of 1990 
levels. Such emissions reductions under the IEA-NP 
scenario would result in GHG emissions comparable to the 
Warsaw Target. Third, the two CEC scenarios show that 
the achievability of the Warsaw Target would be largely 
affected by the actual economic growth toward 2020. The 
GDP growth rates forecast by the IMF (compound annual 
average of 0.96 percent/yr; IMF, 2014), are lower than 
in any of the three reference scenarios presented here, 
suggesting that actual GDP growth toward 2020 may be 
favorable for achieving the Warsaw Target, which was 
developed using optimistic economic growth assumptions.

Table 8 | �Underlying Data of Reference GHG Emissions Scenarios Compared with the Warsaw Target in this Study 

SCENARIOS

 
 
PARAMETER AND INDICATOR

2010 VALUE IEA NEW POLICIES 
SCENARIO

CEC CONTINUED EFFORTS SCENARIOS  
(ZERO NUCLEAR IN 2020)

WARSAW TARGET

HIGH-GROWTH  
CASE

MEDIUM-GROWTH 
CASE

GDP growth rate (compound average 
between 2010 and 2020, in real terms)

— 1.4%/yr 
(2011–20)

1.8%/yr 1.1%/yr 1.8%/yr

Total electricity generation in 2020 (TWh) 1,110 1,169 1,080 1,052 Approx. 1,090**

Nuclear power generation in 2020 (TWh) 288 220 0 0 NA

Ratio between natural gas-fired  
and coal-fired power generation in 2020

1.18 1.36 1.94* 1.85* NA

Total energy-related CO
2
 emissions  

in 2020 (Mt/yr)
1,203 1,081 1,171 1,141 1,208

Total GHG emissions excluding  
LULUCF in 2020 (Mt-CO

2
e/yr)

1,351 NA 1,324 1,291 1,364

Notes: *Excludes autoproducers. **Author’s estimate based on the fact that the projections for final energy use for the Warsaw Target are identical to those for options proposed for the 
development of the Innovative Strategy (EEC, 2012b). 
Sources: MOE 2012b; IEA 2013b.
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VII. CONCLUSION AND LOOKING AHEAD
One objective of this paper has been to analyze the gap 
between Japan’s Warsaw Target and its Copenhagen 
Pledge, a 25 percent reduction from 1990 levels. When 
the GHG emissions avoidance expected through nuclear 
power is factored out, government documents show the 
level of domestic mitigation efforts under the Warsaw 
Target to be only marginally more ambitious than the 
target that preceded the Copenhagen Pledge (“Mid-Term 
Target”: -9 percent by 2020 from 1990 levels, excluding 
LULUCF). The domestic emissions target under the 
Warsaw Target (1364 Mt-CO2e/yr) is more ambitious 
than the Mid-Term Target without nuclear power 
(estimated to be 1380 Mt-CO2e/yr) by only 16 Mt-CO2e/yr, 
or 1.3 percent  of 1990 emissions. At the same time, the 
expected emissions reductions through overseas credits 
are challenging to evaluate considering that Japan cannot 
make secondary acquisitions of Kyoto Units. While a 
government-commissioned modeling study found the 
Copenhagen Pledge to be ambitious, it is unfortunate 
that the DPJ government failed to implement measures 
to at least try to achieve the target. The literature review 
conducted in this paper also showed that the Japanese 
government has not yet explained how its Warsaw Target 
is consistent with the planned 80 percent reduction by 
2050 stipulated in the fourth Basic Environment Plan. 

Another objective of this paper was to review recent 
developments of key energy- and climate-policy 
measures that help position Japan to meet its mitigation 
targets, including a full-fledged feed-in tariff scheme for 
renewable electricity, a global-warming tax, and a number 
of measures to improve thermal insulation for both 
commercial and residential buildings. These policies apply 
to sectors (renewable energy, residential, and commercial) 
where few aggressive policy measures were taken before 
the Fukushima disaster. The introduction of the GW Tax is 
an important step toward greener taxation, but its actual 
mitigation impacts depend largely on how effectively the 
tax revenue is used. This omission is at least partially 
attributable to the lack of a policy implementation plan to 
achieve the 2020 target. 

Another observation is that the Japanese government is 
more explicit about promoting high-efficiency coal-fired 
power plants both domestically and overseas. While 
these plants are perhaps less CO2-intensive than the ones 
currently operating, they are still highly CO2-intensive 
compared to other fossil-fired power generation technol-
ogies in absolute terms. As with the Warsaw Target, the 
government has not clearly explained how its promotion 

Figure 7 | �Comparison of Japan’s Warsaw Target with the GHG Emissions Projections for 2020 Reported in  
and Estimated from the Literature
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of high-efficiency coal-fired power plants within and 
outside Japan is consistent with its 2050 mitigation goal 
and the global 2°C target. 

This paper’s final objective was to assess the achievability 
of the Warsaw Target by comparing it with three emissions 
projections under continued mitigation efforts available in 
the literature. It was not possible to draw definite conclu-
sions because of the limited information available on how 
the target was developed. Nonetheless, the results show 
that if the Warsaw Target is to be attained, it will be crucial 
to continue the enhanced electricity-saving efforts that 
followed the Fukushima nuclear disaster. If such enhanced 
electricity-saving efforts are combined with other continued 
mitigation efforts and the modest economic growth rates 
estimated by the IMF and IEA, Japan will likely achieve the 
Warsaw Target. 

Looking ahead, this paper has identified the following points 
to be tracked in the future based on the above assessments.

 �   �Unlike the Warsaw Target, which was decided 
behind closed doors, the revision of the Warsaw 
Target and the development of the upcoming 
post-2020 target need to be transparent, as was the 
development of the 2009 Mid-Term Target and the 
2012 Innovative Strategy.

   �The Warsaw Target will need to be revised sooner or 
later following the nuclear policy directions set out 
in the 2014 Basic Energy Plan. In revising the target, 
the government needs to consider not only the addi-
tional GHG emissions that can be avoided through 
use of nuclear power but also mitigation opportu-
nities considered in the wake of Fukushima, as well as 
economic developments “on the ground,” including 
actual GDP growth and renewable energy deployment 
in recent years.

   �Revision of the Warsaw Target and development of the 
post-2020 mitigation target should be consistent with 
the long-term mitigation goal (80 percent reduction 
from 1990 levels by 2050) enshrined in the fourth Basic 
Environment Plan. The Japanese government can thus 
demonstrate to the international community that the 

country will catch up with climate mitigation efforts 
delayed by the Fukushima nuclear disaster. Moreover, 
the demonstration of the consistency with the long-
term mitigation goal will lead to identification of tech-
nologies that are necessary to achieve the goal and their 
development roadmaps. At the same time, the new 
targets must be based on thorough ex-ante assessment 
of the target’s achievability.

   �Since the discussions in the past several years have 
shown that assumptions of future macroeconomic 
activity largely affect the achievable mitigation levels, 
the short- to mid-term mitigation target should be 
updated frequently based on the latest macroeconomic 
activity projections.

 �  �The guidelines for the construction of new coal-fired 
power plants within and outside Japan must be clearer 
and stronger in their consistency with the long-term 
mitigation goal.

 �  �A plan for Global Warming Countermeasures needs 
to be developed as soon as possible. Even if the future 
nuclear policy remains uncertain at the moment, 
mitigation actions and measures can be stipulated for 
end-use sectors.

Looking ahead, a number of important mitigation-
related policy measures are being planned. Electricity 
market reform may impel further deployment of 
renewable energy and affect the future of nuclear power. 
Japan is also preparing the Joint Crediting Mechanism 
(JCM), which aims to further facilitate global actions for 
GHG emissions reductions and thereby complement the 
existing CDM. However, no study to date has quantified 
the potential amount of emissions credits that can be 
obtained toward 2020 through the JCM. The future 
introduction of an economy-wide ETS is unclear, since 
currently Japan has no midterm mitigation targets 
and little political will for domestic climate change 
mitigation. It remains to be seen whether the current 
LDP government will promote climate change as one 
of the pillars of national policymaking by developing a 
comprehensive higher law on climate change similar 
to the Basic Act on Global Warming Countermeasures 
proposed by the DPJ government.



GHG Mitigation in Japan: An Overview of the Current Policy Landscape

WORKING PAPER  |  June 2014  |  31

ANNEX 1: LAW-MAKING PROCESS, LAWS, 
AND CABINET DECISIONS IN JAPAN
A detailed description of the Japanese lawmaking process at the national 
level can be found in the literature (e.g., Cabinet Legislation Bureau, 2013). 
In Japan, any new national laws to reduce GHG emissions must pass the 
National Diet, which comprises the House of Councillors (“Upper House”) 
and the House of Representatives (“Lower House”). A bill is generally drafted 
by the ministry with jurisdiction. All legislative bills to be introduced by the 
Cabinet are first examined by the Cabinet Legislation Bureau, then approved 
by the Cabinet for submission to the Diet. The Lower House is the stronger of 
the two, since it is able to override rejections by the Upper House with a vote 
of two-thirds of members present (Article 59 of the Constitution of Japan). 
Bills are scrapped when a Diet session ends unless they have been voted for 
continued deliberation in the following session. 

Among laws, Basic Acts (kihonhou) are higher and comprehensive laws that 
provide direction on key policy areas. They can overrule other laws in their 
respective policy areas. A Basic Act requires the government to develop a 
Basic Plan in the given policy areas. Examples include the Basic Energy 
Plan under the Basic Act on Energy Policy and the Basic Environment Plan 
under the Basic Environment Act (see section III for details). While the Basic 
Plans themselves are not laws, all new legislation must take the plans into 
serious consideration.

With regard to other forms of government decisions, Cabinet Decisions and 
Adoptions (kakugi kettei) are formal and have a certain degree of binding 
force even though they are not legislation. While the legal force of Cabinet 
Decisions and Adoptions is not clearly defined, Cabinet Decisions bind all 
ministers and all government bodies and their employees under the Cabi-
net’s control (Cabinet, 2003). Cabinet Decisions and Adoptions are also in 
principle effective over succeeding Cabinets, unless a Cabinet overturns 
them by making a new Cabinet Decision or legislation. 
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ANNEX 2: THE BILL OF THE BASIC ACT ON 
GLOBAL WARMING COUNTERMEASURES
In order to realize the 25 percent mitigation target for 2020 pledged in the 
Copenhagen COP, the DPJ government prepared a set of midterm mitiga-
tion policy measures. In March 2010, under the DPJ government, the bill of 
the Basic Act on Global Warming Countermeasures (“GW Basic Act”) was 
approved by the Cabinet for deliberation in the Diet. The GW Basic Act would 
have legally enshrined the 2050 target of an 80 percent GHG reduction and 
the 2020 target of a 25 percent reduction, both compared to 1990 levels. The 
major policy measures proposed in the bill included provisions for fiscal and 
market-based measures such as a carbon tax, a domestic Emissions Trading 
Scheme (ETS), and increased renewable energy production. The GW Basic Act 
could have made climate policy of the pillars of Japan’s policymaking, on par 
with the energy policy underpinned by the Basic Act on Energy Policy. 

The bill of the GW Basic Act passed the Lower House of the Diet but never 
passed the Upper House, largely as a result of the DPJ’s unstable handling of 
the government. In June 2010, DPJ Prime Minister Yukio Hatoyama resigned. 
The bill was scrapped following the dissolution of the Lower House in Novem-
ber 2012 (Secretariat of the House of Councillors, 2013).
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ABBREVIATIONS AND ACRONYMS
AFOLU	 agriculture, forestry, and land use

BAU	 business as usual

BEP	 Basic Energy Plan

BY	 base year

CCS	 carbon capture and storage

CDM	 Clean Development Mechanism

CEC	 Central Environment Council, Ministry of the Environment

CER	 certified emissions reduction

CO2
	 carbon dioxide

CO
2
e	 carbon dioxide equivalent

COP	� Conference of the Parties of the United Nations  
Framework Convention on Climate Change

DPJ	 Democratic Party of Japan

EEC	 Energy and Environment Council

ETS	 emissions trading scheme

FIT	 feed-in tariff

FY	� Fiscal year. In Japan, the fiscal year  
begins on April 1 and ends on March 31.

GDP	 gross domestic product

GHG	 greenhouse gas

GIO	 Greenhouse Gas Inventory Office

g-CO2
	 grams of carbon dioxide

GWPH	 Global Warming Prevention Headquarters 

IEA	 International Energy Agency

IGES	 Institute for Global Environmental Strategies

IPCC	 Intergovernmental Panel on Climate Change

JCM	 Joint Crediting Mechanism

JMA	 Japan Meteorological Agency 

JPY	 Japanese yen

JREF	 Japan Renewable Energy Foundation

J-VER	 Japan’s offset credit scheme

JVETS	 Japan’s voluntary emissions trading scheme

kL	 kilolitres

KP	 Kyoto Protocol

KP-CP1	 first commitment period of the Kyoto Protocol (2008–12)

KP-CP2	 second commitment period of the Kyoto Protocol (2013–20)

kt	 kilotonnes

LCER	 long-term certified emissions reduction

LDP	 Liberal Democratic Party

LNG	 liquefied natural gas

LULUCF	 land use, land-use change, and forestry

MAFF	 Ministry of Agriculture, Forestry, and Fisheries

METI	 Ministry of Economy, Trade and Industry

MEXT	 Ministry of Education, Culture, Sports, Science, and Technology

MLIT	 Ministry of Land, Infrastructure, Transport, and Tourism 

MOE	 Ministry of the Environment

MOF    	 Ministry of Finance

MOFA	 Ministry of Foreign Affairs

Mt-CO2
	 million tonnes of carbon dioxide

Mt-CO
2
e	 million tonnes of carbon dioxide equivalent

NPU	 National Policy Unit, the Government of Japan

NRA	 Nuclear Regulation Authority

PM	 prime minister

PV	 photovoltaic

R&D	 research and development

RPS	 Renewable Portfolio Standard

t-C	 tonnes of carbon

t-CO2
	 tonnes of carbon dioxide

TEPCO	 Tokyo Electric Power Company

TMG	 Tokyo Metropolitan Government

TPES	 total primary energy supply

UNFCCC	 United Nations Framework Convention on Climate Change

USD	 US dollars

VAP	 Voluntary Action Plan, Keidanren

yr	 year

Energy Units
GJ/t	 gigajoules per tonne = 109 joules per tonne

GW	 gigawatt = 109 watt

HHV	 higher heating value

kLCOE	 kilolitre of crude oil equivalent = 38.8*109 joules HHV

kW	 kilowatt = 103 watt

kWh	 kilowatt-hour = 3,600 joules

LHV	 lower heating value

MW	 megawatt = 106 watt

TWh	 terawatt-hour = 1012 kWh
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ENDNOTES
1.  “Kyoto units” is a collective term for emission allowances that are gener-

ated, cancelled, acquired or transferred through LULUCF activities and 
through participation in the Kyoto mechanisms (UNFCCC, 2008).

2.	 TPES is made up of indigenous production plus imports minus ex-
ports minus international bunkers plus or minus stock changes (IEA, 
2013a).

3.	 The future GDP growth projection underlying the Warsaw Target is a 
growth target (compound average annual growth rate of 1.8 percent 
per year in real terms between 2010 and 2020) rather than a refer-
ence growth scenario, assuming effective implementation of policy 
measures set out in the Japan Revitalization Strategy (Cabinet Office, 
2013a, 2013b). With regard to the coverage of GHGs, the 2013 revi-
sion of the Global Warming Promotion Act, enacted in May 2013 (Act 
No. 18, 2013), stipulates that Japan’s mitigation efforts covers “Kyoto 
gases,” i.e., CO

2
, CH

4
, N

2
O, HFCs (specified by Cabinet Order), PFCs 

(specified by Cabinet Order), SF
6
, and NF

3
. 

4.	 The reference year is mentioned only in the English version, not in the 
Japanese original version (MOE, 2012a).

5.	 The CO
2
 emissions factor used by the government is 0.53 kg/kWh, 

which is the average value for General Electric Utilities in FY2012 
(METI, 2013l) as indicated in the Biennial Report to the UNFCCC 
(GoJ, 2013a).

6.	 A follow-up analysis (NIES, 2010) showed that the 25 percent reduc-
tion domestically is feasible. The analysis included revisiting the 
technology inventory, considering earlier commercial deployment of 
CCS, and revising the capacity factor of nuclear power plants upward. 

7.	 Under the Kyoto Protocol Target Achievement Plan, expected mitiga-
tion impacts were reported for all mitigation-related policy measures. 
However, there is no such reporting because no target achievement 
plan is available for the 2020 target.

8.	 Under the Energy Conservation Act, factories, workplaces, and 
companies (including franchisees) with annual energy use of more 
than 1,500 kilolitre crude oil equivalent (kLCOE) are required to select 
energy managers, report their energy usage, and develop a mid- to 
long-term energy-saving plan. They are encouraged to reduce energy 
intensity by on average 1 percent per year. The names of business 
entities (factories, workplaces, and companies) will be publicly 
disclosed and ordered by the governing agency to take actions when 
their energy conservation measures are “significantly insufficient,” 
and even penalized a maximum of JPY1,000,000 (USD10,000) if they 
refuse the order. The level of “significantly insufficient” is defined by 
governing agencies, i.e., local governments (METI/ECCJ, 2011).

9. “Unabated coal” is defined as “coal burning without carbon capture and 
storage (CCS)…all forms of ‘high-efficiency coal technologies’ are 
counted as unabated coal, unless equipped with CCS” (Davidson et 
al., 2013).

10.	A currency exchange rate of 1 US Dollar = 100 Japanese Yen, which 
is a representative value for the period between May 2013 and April 
2014, is used throughout the paper.

11.	A carbon tax was first proposed to the Cabinet in 2004 by the MOE as 
one of the measures to achieve the KP-CP1 target (MOE, 2004). The 
proposed tax rates were JPY2,400/t-C (JPY655/t-CO

2
 = USD6.55/t-

CO
2
), and the expected total emissions reduction was 52 Mt-CO

2
, 

which is more than 4 percent of 1990 total GHG emissions. The idea 
of a carbon tax was controversial, however, given the industrial sec-
tor’s fear of economic losses and weakened international competitive-
ness (e.g., Keidanren, 2003). 

12.	Other fossil fuels exempted from the global-warming tax include (i) 
specific coal for electricity generation in Okinawa, (ii) imported and 
domestic bunker A fuel oil for agriculture, forestry, and fishery, and 
(iii) domestic oil asphalt (MOE, 2012d).

13.	These uses include (i) imported coal used for onsite electricity gen-
eration at caustic soda manufacturing industry, (ii) heavy and light oil 
for ships for domestic transport and regular passenger lines, (iii) light 
oil used for railway business, (iv) aviation fuel loaded onto planes for 
domestic periodical transport business, (v) imported coal used for 
onsite electricity generation at salt manufacturing industry using ion 
exchange membrane method, and (vi) light oil used for agriculture, 
forestry, and fishery (MOE, 2012d). 

14.	English sources include Institute for Industrial Productivity, 2014;  
and MOE, 2012e.

15.	Another baseline-and-credit scheme, called J-VER, was initiated by 
the MOE in 2008. Domestic CDM and J-VER unified and became the 
J-Credit scheme in April 2013 (METI, 2013m). 

16.	Except for solar PV smaller than 10kW, of which only excess electric-
ity will be purchased. 

17.	The RPS Act was superseded by the Renewable Energy Act, but existing 
renewable energy facilities can choose either to continue their operation 
under the original RPS Act or switch to the new FIT scheme (with an 
exception for those operating under the 2009 PV-FIT scheme). 

18.	Currently there are two kinds of surcharges because of the transition 
from the 2009 PV-FIT scheme to the revised FIT scheme; JPY0.35/kWh 
(US cents 0.35/kWh) for renewable electricity surcharge and JPY0.01–
0.09/kWh (US cents 0.01-0.09/kWh) for solar PV promotion surcharge. 
These surcharges are billed to all households and businesses.

19.	The areas affected by the Great East Japan Earthquake are also ex-
empted from the surcharge.

20.	The tariff is determined when the facility is approved by METI. The 
application for access to the electric power system also needs to be 
submitted to the electric utility. 

21.	The FIT application requires information on facility location and the 
PV system specifications, but the original regulations did not indicate 
by when the proofs of securement of land and PV systems had to be 
submitted to METI. 

22.	For both the renewable energy and renewable heat subsidies, busi-
nesses receiving subsidies must, at their own expense, contribute to 
renewable energy promotion activities, including receiving visitors 
to their renewable energy facilities, publicize their installed facilities 
through their website, brochures, seminars, etc. 

http://ejje.weblio.jp/content/Act+on+Promotion+of+Global+Warming+Countermeasures
JPY0.35/kWh
0.35/kWh
0.09/kWh
0.01-0.09/kWh
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23.	Except for the option of a tax deduction, which can be applied only 
until the end of FY2014.

24.	All three schemes described below are introduced in this reference, but 
since it is a Japanese document, sources in English are also provided.

25.	The Keidanren reports that its members account for 83 percent of total 
CO

2
 emissions from energy conversion and industrial sectors. However, 

CO
2
 emissions attributable to the electricity sold to non-Keidanren compa-

nies are not counted (Kiko Network, 2012). An analysis by Kiko Network 
(Kiko Network, 2012) indicates that the Keidanren members collectively 
accounted for 62 percent of national total CO

2
 emissions in 2010.

26.	The 2010 BEP stated that the definition of “CCS-ready” will be dis-
cussed in the future by referring to other international examples, such 
as EU directives.

27.	These are diesel vehicles that meet FY2009 exhaust gas regulations 
and natural gas vehicles that have NOX emissions levels more than  
10 percent below the FY2009 exhaust gas regulation. 

28.	These are hybrids that meet the new fuel efficiency standards of FY2015.

29.	www.meti.go.jp/english/policy/energy_environment/electricity_sys-
tem_reform/index.html.

www.meti.go.jp/english/policy/energy_environment/electricity_system_reform/index.html
www.meti.go.jp/english/policy/energy_environment/electricity_system_reform/index.html
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