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1. Objective
As an outcome of four years of multilateral negotiation under the United Nations Framework
Convention on Climate Change (UNFCCC), countries succeeded in achieving an agreement, the Paris
Agreement, on the final day of the 21st Conference of the Parties to the UNFCCC (COP21) held in
Paris, in December 2015. The Paris Agreement calls for all countries to prepare, communicate and
maintain successive nationally determined contributions (NDCs) and pursue domestic mitigation
measures with the aim of achieving the objectives of such contributions (Article 4.2). Emission targets
are not legally binding by nature. Rather, countries are expected to follow a circular process of
preparing NDCs, implementing policies and measures to fulfill the NDCs, and periodically reviewing
and evaluating whether they are making enough progress to achieve their NDCs, with the ultimate
long-term goal of balancing anthropogenic emissions and sequestrations of greenhouse gases (GHGs).
Thus, methodologies to assess policy implementation have become increasingly important, especially
for the post-2020 period.
The aim of this project is to develop a set of indicators that would contribute to making effective
evaluation of the reporting and assessment procedures in the post-2020 period. The indicators aim at
fulfilling two objectives. One is to measure actual efforts taken by countries to reduce GHG emissions.
Countries’ GHG emissions are affected by various factors irrelevant of policies. Countries should be
praised or encouraged by how much effort they put into reducing their GHG emissions, even if the effort
did not lead to much reduction in actual emissions. The second objective is to compare the relative
status of actual emissions across countries. Countries need to make further effort in climate change
mitigation policies even if they were already judged as making significant effort.
The indicators should be simple and concise to allow their universal application to all countries. The
measurement should also take into account the equity dimensions because the level of effort expected
to be taken by developed countries should be significantly different from that to be taken by developing
countries.
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2. Basics of the Climate change mitigation Policy
Progression Indicator (C-PPI)
2.1 Structure of the C-PPI
The Climate change mitigation Policy Progression Indicator (C-PPI) consists of two pillars (Figure 1).
Action Indicator: The purpose is to measure the countries’ effort in reducing GHG emissions by
introducing climate change mitigation policies. Countries’ GHG emissions are relatively easy to
measure, but they are affected by various factors such as economic recessions and warm winters,
which are independent of implementation of climate change mitigation policies. This indicator will
measure the level of climate mitigation policies by selecting key policy instruments that could be
commonly introduced in all countries.
Outcome Indicator: The purpose is to assess the status of countries in respect to their achievement of
actual GHG emission reduction by comparing with other countries as well as by comparing with each
country’s own past. This indicator shows the actual status of energy use and emissions independent of
policy efforts taken by the countries.
The C-PPI is to be updated and re-calculated every 5 years; consequently, three timeframes, P (=past),
S (=status), and F (=future), will be shifted 5 years for each occasion.

BAU emission pathway
Outcome
Indicator P
(= past)

Action Indicator (P-S)
Introduction of climate change
mitigation policies

BAU emission pathway
Actual emission
pathway

Outcome
Indicator S
(= status)

Action Indicator (S-F)
Assessment of planned
policies

Planned emission
pathway

10 years before S

Outcome
Indicator F
(= future)

10 years after S

S= present status

Figure 1. Structure of the C-PPI

2.2 Common framework for Indicators
Although GHG emissions include gases that are not related to fossil fuel combustion, it goes without
saying that fossil fuel combustion is the central target that needs to be tackled in order to mitigate
climate change in the long run. Therefore, the indicators in this study mainly focus on energy use. The
use of energy differs from one country to another, depending on each country’s level of economic
development, geopolitical circumstances, availability of resources, climate, industrial structure, etc.
Meanwhile, all countries should aim for three goals if they were to reduce GHG emissions from fossil
fuel combustion.
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Goal 1:Decarbonization of energy
Decarbonization of energy: In order to reduce CO 2 emissions from fossil fuel combustion, all countries,
in one way or another, should reduce consumption of fossil fuel. Reduction of oil extraction is also
effective in reducing methane emissions. As an alternative, countries can increase the use of
renewable energy, the use of nuclear power, or the use of carbon capture and storage (CCS)
technology. While these options are effective in substituting fossil fuel combustion, the latter two face
other issues. Nuclear power is a controversial energy for the risks other than climate change, whereas
storage of CO2 by CCS might not be an ultimate solution because of fear of gas leakages. These
options could be considered as intermediary solutions until renewable energy is widely diffused.
The use of renewable energy is far more supported by the people than nuclear power. However, some
voices emphasize concerns that renewable energies are more expensive than fossil fuels and their
rapid expansion is therefore hindered economically. Some also argue that electricity generated by solar
and wind technologies is too unstable and other types of power generation plants are needed anyway.
These are the challenges that need to be overcome for a wide diffusion of renewable energy
technologies.

Goal 2: Improvement of energy efficiency
Energy should be used in the most efficient way to achieve the greatest output. Energy efficiency has
been improving worldwide, but the speed of improvement should be even faster if we were to minimize
the impact of climate change. In some sectors, energy efficiency at the product level is satisfactory, but
not at the system or community levels. Hence, various levels of energy efficiency need to be assessed.
Some policies to promote energy-efficient products do not always lead to overall emission reduction
because they may stimulate increased consumption of products and energy at community level.
However, this goal only intends to assess the efficiency aspect of products and systems.

Goal 3: Minimizing demand for energy service
While energy efficiency needs to be further improved, the best approach is to eliminate any need for
energy. For instance, improvement of energy efficiency in automobiles is important, but people can use
other means of transportation such as bicycles and public transportation while enjoying the same level
of mobility. Improvements in energy efficiency of air conditioners can easily be cancelled out if
consumers set temperature too high during winter, or too low during summer. It is becoming more
important to reduce unnecessary demand for energy and products to reach the climate mitigation goal.

Goal 4: LULUCF and non-CO2 gases
Besides CO2 emission related to energy use, several indicators are added to reflect other aspects of
climate mitigation policies that cannot be covered by the above three goals, such as and land use,
land-use change and forestry (LULUCF) and non-CO2 GHGs.
In some countries, deforestation is responsible for a large share of CO 2 emissions. In such a case,
Goal 4 will be the most effective goal to aim at to reduce overall GHG emissions from the country.
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3. Selection of indicators
3.1 Action Indicators
The Action Indicators aim at grasping the policy efforts taken by each country to reduce GHG. The
actual effort cannot be measured by the amount of GHG emissions because emission can be
increased or reduced due to various reasons. Rather, this set of indicators selects the key policies that
are effective in reducing GHG emissions and tries to assess ambitiousness of these policies by
checking these policies’ coverage and level of stringency. Effective or agreeable climate policies can be
different from one country to another, but there is no option for countries not to implement any of these
policies.
The Action Indicators are not intended to rank countries by their GHG emission levels. Rather, they are
useful to verify those policies that are already effective in many countries and those that could be
strengthened or should be implemented in other countries. By comparing different time periods in a
country, we will be able to assess whether the country is making progress in tackling the climate
change over time.
The Action Indicators specify the levels of implementation of policies; thus, they do not highlight the
equity dimension of climate change problem. Generally speaking, developed countries are expected to
implement more ambitious policies aiming at more ambitious goals than the developing countries.
Table 1 lists the policy instruments that are considered candidates for Action Indicators. The following
section in this report examines these policies to identify which of these policies could be selected as
Action Indicators. Countries are not expected to implement all of the policies listed in this table but
rather to select policies and construct their respective policy packages to achieve significant emission
reduction. Even if implemented, some policies will not lead to actual emission reduction if they are not
sufficiently ambitious. For example, carbon or environmental taxes are already in place in many
countries, but they are not effective if the tax rates are not high enough or if large emitting industries are
exempted from the tax. This research project plans to develop measurement of ambitiousness of these
policies.
The criteria shown in Table 2 is for rating countries’ actions. This was a difficult decision, because the
Action Indicator is intended to measure progress in each country above all, but, at the same time, is
expected to be able to compare level of ambitiousness between countries. Another difficulty we faced
was consideration on equity among countries in different levels of economic prosperity. A question was
raised whether policy implemented in an industrialized country should be ranked equally with policy
implemented in a least developing country. An option to overcome this issue is to develop different sets
of criteria according to level of economic development. However, subdivision of criteria for assessment
will complicate the whole scheme. We are aiming at a simple and concise scheme as possible, and
decided to use this simple criteria. Developing countries might not be able to achieve more “A”s than
developed countries, but that is not an issue we are willing to take up. It will be an issue if some of the
most developed countries did not obtain more “A”s than many developing countries.
Another question arose with regards to different levels of governance. The EU may not have a policy,
while its member states implement sufficient policy to reduce GHG emissions. Similarly, the United
States may not have a policy at the federal level, but some of the states may have ambitious policies. In
this exercise, it was decided that the study mainly focus on the country level for the United States,
China and Japan, and focus on the regional level for the EU. The rates could be improved afterwards
when more policies were found at lower level of governance. As for the EU, the three largest countries
in terms of economy, namely France, Germany, and the United Kingdom (UK) were covered.
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Table 1. Candidates of policy instruments as Action Indicators (tentative)
Goal

Category

Candidates for Action Indicators

Goal 1:
Decarbonization
of energy

Promotion of
renewable energy

Target setting; feed-in tariff; subsidy; policies related to power grids and
transmission; policies to increase social acceptance; policies to mobilize investment
into renewables
CO2 emission standards for coal power plants at power plant level; CO2 emission
standards for coal power plants at power sector level; phase out of subsidies for
fossil fuels; carbon capture and storage (CCS); Policies to mobilize investments into
less carbon intensive energy

Goal 2:
Improvements
in energy
efficiency

Promotion of
decarbonization of
fossil fuel power
plants
Nuclear power
Incentive to shift to
less carbon
intensive energy
Transportation
sector
Industry sector

Building sector

Transportation
sector
Goal 3:
Minimizing the
demand for
energy service

Demand-responses
in area of energy
and industry sectors
Demand-side
management in
building sector
Transportation
sector
Urban planning
LULUCF

Goal 4:
LULUCF and
non-CO2 GHGs

HFCs and other
fluorinated gases
Methane

safety standards; preparation for emergency
Emissions trading with caps on energy sector, carbon tax,

Incentives for promoting less carbon-intensive means of transportation
Target setting for emissions; target setting for efficiency; subsidies to promote
efficiency; agreement between government and industry; Policies to mobilize
investments into energy; efficient products and production processes; emissions
trading with a cap on industries; energy tax; other market mechanisms
Standards and regulations concerning new buildings and existing buildings;
subsidies to promote energy efficient buildings; standards and regulations
concerning electric home utilities; subsidies for development and sales of electric
home utilities; reduction of subsidies on energy
Regulations related to energy efficiency of automobiles; subsidies to promote
energy efficient cars; promotion of energy efficiency in other means of
transportation
Targets for energy consumption; standards and regulations concerning
demand-responses, development of negawatt markets; energy management
system in industry parks; policies to mobilize investments in the area of
demand-side management; CHPs
BEMS and HEMS, supporting ESCOs; standards and regulations to reduce energy
demands; visualization, campaigns, educations, and other means to change
consumer behavior; mobilize investments to reduce energy demand; energy tax,
white certificates
Transportation system to reduce demands for mobility; Promotion to shift to means
of transportation from private cars; carbon tax and energy tax
Construction of low carbon cities
Standards, regulations, and subsidies for conservation of forests; Promotion of
wise-use of wood products; Promotion of minimizing land-use change from forests
Regulatory measures to prohibit or reduce consumption of HFCs; Regulatory
measures to collect and destroy or recycle CFCs and HCFCs in products
Measures to reduce methane emissions

Table 2. Criteria for assessment of mitigation policies (tentative)
* Criteria for past to status (P-S) period
Rating Criteria for the assessment
A+
A
AB+
B
BC+
C
C-

Action sufficient to lead the country’s emission in line with 2°C target.
Action with more progress than in previous terms in the country, and more ambitious than most of other countries.
Action with more progress than in previous terms in the country, or more ambitious than many of other countries.
Action with little more progress than in previous terms in the country, or a little more ambitious than many of other
countries.
Action with little more progress than in previous terms in the country, and level of about an average of all countries.
Action with almost no progress than in previous terms in the country, or less ambitious than most of other
countries.
Action with almost no progress than in previous terms in the country, and less ambitious than most of other
countries.
Action with no progress, or retreat from previous terms in the country, and less ambitious than most of other
countries.
A clear retreat from previous terms in the country.
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* Criteria for status to future (S-F) period
Rating
++

Criteria for the assessment
Plans to implement very progressive policies than the P-S period

+

Plans to implement progressive policies than the P-S period

nc

No change from the P-S period

--

Plans to decrease level of effort

3.2 Outcome Indicators
This indicator aims to present the overall situation of a country by comparing its GHG emissions and
other fundamental macro data with those of other countries, and to assess the progress within one
country by comparing it across a time period. The outcome of each country is affected by actions or
efforts taken by each country, as well as by many other factors that are not related to the efforts. Simple
indicators should be chosen so that necessary data can be obtained. Five indicators are chosen in this
study (Table 3).
Table 3. Outcome Indicators and the corresponding equity consideration (tentative)

Goals

Outcome indicators

Goal 1.
Decarbonization of
energy

1. CO2 emission/Total Primary Energy
Supply(TPES)
2. Renewable energy supply/TPES

Goal 2. Improvement of
energy efficiency
Goal 3. Minimizing the
demand for energy
service
Goal 4: LULUCF and
non-CO2 gases

3. Final energy consumption / Gross
Domestic Products (GDP)
4. Final energy consumption /
population
5. Land covered by forests
6. non-CO2 GHGs / population

Equity consideration
Developed countries should aim at lower
levels than developing countries.
Developed countries should aim at higher
levels than developing countries.
Developed countries should aim at lower
levels than developing countries
Developing countries could increase the
rate up to a certain level, and then start
declining it.
Geographic and climatic circumstances
shall be taken into account.
Geographic circumstances shall be taken
into account.

As an example, we calculated the Outcome Indicators for the years 2005, 2012, and 2025. We planned
to choose the year 2015 rather than 2012 as the “status” year, but the year 2012 was eventually chosen
because of data availability. The following major countries were selected: China, the EU, Japan, and
the United States.
Data from the following sources were used for the calculations:
- Population: (United Nations 2015) for all years
- Gross Domestic Production (GDP): (World Bank 2015) for years 2005 and 2012. Annual growth
rate for GDP in WEO 2015 was used to estimate GDP in 2025.
- Energy-related and CO2 emission data: WEO 2015 was used for years 2005 and 2012.
- For energy-related data and CO2 emission data for the year 2025, the Intended NDCs (INDCs)
submitted by countries were taken into account. The INDCs were compared with emissions in
“new policy” scenario and “450” scenario in the World Energy Outlook 2014 (WEO 2014)
(OECD/IEA2014). The WEO report uses three types of scenarios to estimate future energy use.
The “Current Policies Scenario” describes a business-as-usual future that takes into consideration
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only those policies and implementing measures that had been formally adopted as of mid-2014.
The “New Policies Scenario” Includes a number of proposals that have been announced by
governments over the past years but are not yet formally adopted. Examples are regulations in the
United States to cut GHG emissions from power plants and the EU’s 2030 policy framework for
climate and energy policies. The “450 Scenario” adopts a specified outcome—the international
long-term average goal to limit temperature rise to 2°C—and illustrates how that might be
achieved.

The INDCs of the EU and the United States were the closest to the 450 scenario of WEO 2014, so the
projections in the 450 scenario for total energy supply, final energy consumption, and electricity supply
by renewable energy were used to calculate the Outcome indicator for the year 2025. The INDCs of
China and Japan were the closest to the New policies scenarios, so the projections in the New policies
scenario were used to calculate the Outcome indicator for the year 2025 of these countries.
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4. Initial examination: application of indicators to the
United States, the EU, China and Japan
This section examines applicability of the Action and Outcome indicators by using data related to four
countries / region, namely the United States, the European Union, China and Japan. Because of time and
financial constraints, investigations on policies related to transportation sector and those related to Goal 4
has been postponed to fiscal year 2016 activity.

4.1 Goal 1: Decarbonization of energy
4.1.1 Action Indicators
4.1.1.1 Plans and prospects related to electricity generation
The United States has increased share of coal within electricity power supply up to 2000, but has shifted
to natural gas since 2000. In addition, from around 2008, ample supply of shale gas contributed in gas
power plants overwhelm electricity generation by coal. Demand for electricity is expected to continue
growing in the next decade, but most of the growth is likely to be met by power generation by wind and
solar energy.
Amount of electricity power generation in EU has gradually declined since 1990. Electricity generation by
natural gas has increased between 1990 and 2008, but decreased thereafter. Power generation by
renewable energy is in the increase, particularly strong growth observed in wind power. The EU has set a
target towards 2030 to increase the share of renewable energy within final energy consumption up to 27%,
and also increase the share within electricity generation up to 45%. Electricity power supply by natural gas
is expected to increase up to 683TWh by 2030 from 503TWh in 2013, while power generation by coal is
expected to decrease from 904TWh in 2013 to 400TWh in 2030.
In France, nuclear power was the main source of electricity power to meet increasing demand for
electricity power between 1990 and 2000. Natural gas power plants increased electricity supply after 2000,
and wind power after 2009. The French government also plans to electrify transportation sector and thus
expecting a growth in demand for electricity power from 570TWh in 2013 to 730TWh in 2030. The growth
is to be fulfilled by natural gas. The French Congress currently debates on possibility to reduce the share
of nuclear energy within electricity to 50%.
In Germany, electricity supply from coal power plants has tentatively decreased from 298TWh in 2005 to
260TWh in 2009, but increased afterwards to reach 293TWh in 2013. This is partially due to reduction of
power supply by nuclear power plants. Renewable energy is steadily increasing during these years. Total
final demand for electricity is expected to decrease by 2030, and nuclear power is expected to phase out
by the same year.
In the United Kingdom, use of coal power plants has decreased by half between 1990 and 2000, while
power generation by natural gas increased to meet increasing demand for electricity power during the
decade. Since 2005, use of fossil fuel power plants has been in the decrease, due to decreasing demand
for electricity power, and increasing supply from renewable energy. The UK government is planning to
electrify transportation sector and thus expecting a growth in demand for electricity power from 360TWh in
2013 to 390TWh in 2030. The growth is to be fulfilled mainly by nuclear power and renewables. The
government announced in November 2015 its plan to phase out coal power plants by 2025.
China has rapidly increased its demand for electricity driven by rapid economic growth, most of it met by
newly built coal power plants. Demand for electricity power is expected to increase 1.6 times between
2013 and 2030. The Chinese government is likely to meet the energy demand by increasing power supply
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from a wide variety of sources, including fossil fuel, renewables and nuclear. Traditional old and small coal
fire power plants are expected to be replaced by new energy efficient large-scale coal fire power plants
Japan has increased share of coal and nuclear powers between 1990 and 2005 to replace crude oil fire
power plants. After the Fukushima Daiichi nuclear power plant accident in 2011, the Japanese
government turned down used of nuclear power plants, and increased use of natural gas fire power plants.
The government adopted in 2015 an energy plan to aim at 280TWh for coal and 290TWh for natural gas,
sizes almost equitable to the pre-earthquake period. Target for nuclear power plants is set at 220TWh,
less than the pre-earthquake period but nonetheless gaining more than 20% share. Although renewable
energy will enjoy a growth at least up to 2030, the government put its effort on further increasing energy
efficiency of fossil fuel fire power plants.
4.1.1.2 Targets related to renewable energy
The Obama administration has issued a presidential memorandum directing the United States to pursue a
goal of deriving 20% of its energy from renewable sources by 2020. In addition, some states, including
California and Texas, have their own targets for renewable energy.
The EU set a target of increasing the share of renewables within total final energy consumption up to 20%
by 2020. Member countries are to set legally binding targets respectively to achieve the EU target. On the
other hand, the target for the year 2030 to increase the share further to 27% does not demand the EU
member countries to set legally binding targets. Some member countries have their own individual targets
for renewable energy. For instance, Germany aims at increasing the rate up to 60% by 2050, together with
a target to increase share of renewables within electricity generation up to 80% also by 2050.
China has announced in its intended nationally determined contributions (INDC) submitted in 2015 a
target to double the share of non-fossil fuel within total energy supply from current 10% by 2030. This
target does not clarify the share of renewable energy.
The Japanese government developed an energy supply-demand prospects in 2015 just before submitting
its INDC. In the prospect, share of renewable energy, including large-scale hydropower, is expected to be
22-24% of total electricity generation, 13-14% of total energy supply by 2030.
4.1.1.3 Measures to promote renewable energy
Many countries covered in this exercise, including Germany and Japan, have introduced feed-in-tariff
(FIT). In these countries, many local governments or member states in case of EU countries have also
introduced other types of subsidies to promote renewable energy. There is no FIT at federal level in the
United States, but there are subsidies to promote renewable energy. There are more policies
implemented at state level. Vermont has a FIT, while Texas has implemented Renewable Portfolio
Standard (RPS). California has both FIT and RPS.
Japan has implemented RPS in the 2000s but the target of renewable energy set by the RPS was
considerably small, so that the RPS did not contribute in enhancement of renewable energy in Japan.
Renewables started growing rapidly after FIT took place in Japan in 2012.
4.1.1.4 Policies related to fossil fuel fire power plants
Countries that aims at phasing out coal power plants will not put much importance in improvements of
energy efficiency of coal fire power plants or invest into CCS technology. Similar can be said for the use of
nuclear power plants. That said, policies related to fossil fuel fire power plants are described in Tables 7, 8,
and 10. China and Japan both have CO2 emission regulations at plant level, but China has set its target at
a more ambitious level that cannot be achieved by current best-available-technology (BAT). The EU
utilizes emissions trading scheme (EU-ETS) to regulate CO2 emissions from power plants. Particularly in
its Phase III, coal power plants, which as relatively large carbon emission per 1kWh electricity generation,
will face a disadvantage. The United Kingdom has set additional emission regulation at national level to
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fossil fuel fire power plants at plant level, clearly sending out messages towards phasing out these fire
power plants. The United States has a hybrid approach, using both emission regulation per power plant,
as well as regulating electricity power sector as a whole under Clean Power Plan (CPP).
4.1.1.5 Carbon pricing
In theory, various market mechanisms including emissions trading and carbon tax have potentials to drive
the economy towards all four Goals. In reality, however, these mechanisms are not introduced in an
idealistic way to change people’s consumption pattern and shift investments into less carbon intensive
technologies. One idea to classify economic instruments into four Goals is to categorize the policies
according to the coverage. If an emissions trading scheme put emission caps on electricity power
generation plants or to power companies, then the instrument is likely to be effective in terms of Goal 1 –
decarbonization of energy. Similarly, pricing mechanism that differentiates carbon-intensive energy from
carbon-neutral energy can also be classified into Goal 1. From such perspective, carbon taxes should be
regarded as Goal 1 policy, while energy taxes should be in Goal 2 and 3. Thus, carbon pricing instruments
and emissions trading scheme covering energy sectors are assessed here (see Table 13).
4.1.1.6 Transportation
Policies in the transportation sector aimed at decarbonization of energy are basically those targeting
change of fuels from fossil fuel to biofuel, electricity, and fuel cell. Effectiveness of electricity cars depends
much on carbon intensity of the country’s electricity. Policies include subsidies and tax exemptions at the
time of purchasing less carbon intensive cars, support for R&D towards development of carbon-free
vehicles, regulations against sales and use of carbon-intensive fuels and vehicles that uses such fuels,
and promotion of setting up infrastructure suitable for less carbon intensive vehicles. We found ambitious
policies particularly in the United States, where electric cars and biofuels are being supported by the
federal government as well as by state governments. Quota to use biofuels are commonly observed in the
EU and the United States, but not in Japan. As for R&D, the United States and EU focused on batteries
and biofuels, while Japan showed its interest in fuel cells.
Table 4. Target setting for renewable energy (year of decision or policy implementation)
Country

Term

US

2005
-2012
2013
-2025

EU

CHN

JPN

2005
-2012
2013
-2025
2005
-2012
2013
-2025
2005
-2012
2013
-2025

Assess
-ment
B+

Supplemental information for the Assessment

B+

Texas (2005) Introduce renewable energy in State of Texas 5000MW by 2015, 10000MW by
2025.
Federal level (2013) Double the share of renewable energy within electricity supply by 2020
from current year (not legally binding target)
California (2008) All electricity companies shall have more than 33% of electricity supplied by
renewable energy by 2020.
EU Directive (2009）Share of renewables within final energy consumption reach 20% by 2020.
(France 23%, Germany 18%, UK 15%)
EU (2014) Share of renewables within final energy consumption reach 27% by 2030.The rate is
currently 15% in 2013.
Target set by NDRC (2012): Renewables should supply 20% of total electricity supply.

++

INDC (2015) Share of non-fossil fuel within final energy consumption reach 20% by 2030.

B-

No target

+

Energy prospects (2015): Share of renewables within electricity power generation reach
22-24% by 2030.

++

A
+

Table 5. RPS, FIT, and other economic incentives for the enhancement of renewable energy
Country

Term

US

2005
-2012

Assess
-ment
B+

Supplemental information for the Assessment
FIT：California (2008) tariff at market price, Vermont (2009) tariff $125-240/MWh
Average rate of tariff (2013) : $122.2/MWh
RPS: California targeted share of renewables to increase up to 33% of all electricity generation
by 2020. Net-Metering has been in place.
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EU

CHN

JPN

2013
-2025
2005
-2012

+

2013
-2025
2005
-2012

－

2013
-2025

+

2005
-2012

B

2013
-2025

+

A

B+

Texas: Aims at implementing 10000MW by 2025. Competitive RE Zone has been implemented
since 2008 by §1603 American Recovery and Reinvestment Tax Act (ARRTA) program
More planned to be implemented
FIT：Not implemented at EU level, but has been implemented in some member countries.
RPS: The UK has implemented Renewable Obligation (RO) from 2002, a regulation requiring
utility companies to supply a certain share by renewable energy. Aims at supplying 30% of
electricity by renewables by 2020.
No new policies are planned.
The government purchases renewable energy at a fixed rate. Large scale solar 0.9-1RMB/kWh,
small-scale solar 0.42RMB/kWh, biomass from woods 0.75RMB/kWh、biomass from waste
0.65RMB/kWh, biogas 0.25RMB/kWh, wind on shore 0.49-0.61RMB/kWh, wind off shore 0.75,
0.85RMB/kWh
Increases the scope of buying up renewables (2012)
Shanghai 0.617RMB/kWh (=$0.51/kWh) small house hold, 0.977RMB/kWh for large house
hold. Beijing 0.488RMB/kWh for small house hold, 0.788RMB/kWh for large household RPS
has been under discussion.
FIT: Implemented in 2012 but without setting targets for renewable energy.
RPS: Was implemented in 2002 but was replaced by FIT in 2012.
With target setting, FIT and other subsidies are likely to expand.

Table 6. Policies to mobilize investment into renewables
Country

Term

Assess
-ment

Supplemental information for the Assessment

US

2005
-2012

A

2013
-2025
2005
-2012

nc

Tax credit schemes are established to promote renewable energy.
The federal renewable electricity production tax credit (PTC) has been implemented since
1992 to provide an inflation-adjusted per-kilowatt-hour (kWh) tax credit for electricity generated
by qualified energy resources and sold by the taxpayer to an unrelated person during the
taxable year. The amount of credit for each technology is as follows; $0.023/kWh for wind,
$0.023/kWh for closed-Loop Biomass, $0.011/kWh for open-loop biomass, $0.023/kWh for
geothermal energy, $0.011/kW for landfill gas, $0.011/kWh for municipal solid waste,
$0.011/kWh for qualified hydroelectric and $0.011/kWh for marine and hydrokinetic.
Residential Renewable Energy Tax Credit was established by the Energy Policy Act of
2005. A taxpayer may claim a credit of 30% of qualified expenditures for a system that serves a
dwelling unit located in the United States that is owned and used as a residence by the taxpayer.
The scope of technologies includes solar-electric property, solar water-heating property, fuel cell
property, small wind-energy property, and geothermal heat pump.
Tax credit schemes will continue to exist to promote renewable energy.

2013
-2025

+

2005
-2012
2013
-2025

B+

EU

CHN

B

++

Loans, repayment bonuses, funds, and tax credit schemes are observed in limited
number of member countries.
France (2003) France has implemented the tax credit for acquiring energy production
equipment which uses a renewable source of energy, and which is installed in new housing. The
credit is equal to 15% of the amount of the purchase price.
Germany (2009) Germany has implemented KfW Renewable Energies Programme that
consists of three parts - "standard", "premium" and “storage”. The "standard" programme
comprises of loans for electricity from solar energy (photovoltaics), biomass, biogas, wind
energy, hydropower, geothermal energy as well as electricity and heat from renewable energies,
generated in combined heat and power (CHP) stations. The "premium" programme offers loans
and repayment bonuses for heat from renewable energies generated in large plants. The
“storage” programme offers funds for new installation of stationary battery storage system
combined with photovoltaic systems. In 2013, KfW provided a total credit volume of EUR 298
million for Premium and around EUR 4.4 billion for Standard, Funding for Storage amounted
ERU 45 million.
Loans cover additional types of renewables.
German (2015) KfW announced EUR 430 million for Offshore Wind Energy Programme that
was established in 2011. The amount of budget is the fourth and the largest financing support
under this programme.
Tax refund was introduced for wind power generation only.
Since July 1, 2008, the 50% of VAT for wind power generation have been refunded.
Tax refund will continue. In addition, portion of tax paid in excess will be invested into
renewable energy.
During October 1st 2013 to December 31st 2015, PV manufacturers are refunded 50% of the
value-added tax (VAT).
From 1 January 2013 to 31 December 2015, the portion of VAT paid in excess of 8 percent shall
be refunded on the sale of self-produced electricity by hydro power station. From 1 January
2016 to 31 December, the portion of VAT paid in excess on the sale of self-produced electricity
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JPN

2005
-2012

B+

2013
-2025

nc

by hydroelectric power station with 1 million kW installed capacity. 100 % refund of VAT is paid
on the sale of biodiesel oil generated by the utilization of abandoned-animal fat and vegetable
oil.
Partial depreciation against standard purchase prices, tax credits, and low interest loans
have been established.
In 2011, Agency for Natural Resources and Energy (ANRE) implemented Green Investment
Tax Incentive that a tax payer can choose one incentive from the following; 30% special
depreciation against standard purchase prices, 100 percent depreciation (i.e. total acquisition
costs can be expensed upfront), tax (7% of acquisition costs) credit, only available for small and
medium sized enterprise (SME). In 2012, ANRE implemented a tax relief that can reduce
property tax for three years.
Japan Finance Corporation (JFC) provides low interest loan for solar heating, wind, biomass
energy, heat pumping system, geothermal and hydropower.
No additional plan has been provided for a foreseeable future.

Table 7. CO2 emission standards for fossil-fuel power plants at plant level
Country

Term

Assess
-ment

Supplemental information for the Assessment

US

2005
-2012

B+

2013
-2025

+

2005
-2012

C+

2013
-2025

+

2005
-2012

C+

2013
-2025

++

2005
-2012

C+

2013

nc

Some states introduced emissions performance standards (EPS), but not at federal level.
There had been no CO2 EPS on coal-fired power plants by 2012 at the federal level, although
regulations for SO2, NO2 and mercury were implemented under the Clean Air Act. Several states
have implemented environment performance standard (EPS). EPS at the level of
1,100lbsCO2/MWh (500g/kWh) to coal-fired power stations were introduced in California
(SB1368) in 2006, which prevented the construction of unabated coal-fired power plants. In
2007, the same level of EPS was also introduced in Washington (SB6001), Oregon (HB3283,
SB101), and New Mexico (SB0994).In 2008, Montana (HB25) and Illinois (SB1987) adopted
different approaches of EPS which more explicitly aimed at CCS (requesting coal-fired power
plants to capture 50% of emissions).
The share of electricity supply by the coal-fired plants has decreased since 2009 owing to
increase of gas production. The shares of electricity supply in each year are as follows; 49% in
2007, 49% in 2008, 45% in 2009, 46% in 2010, 43% in 2011, 38% in 2012.)
The Clean Power Plan (CPP) announced in 2015 is expected to reduce 32% of CO2 emission in
the electricity sector compared to 2005 levels by 2025, and a standard will be set for each power
plant. Under the CPP, 0.59 kgCO2/kWh of performance rate for fossil fuel-fired electric steam
generating units and 0.35 kgCO2/kWh for stationary combustion turbines would be applied for
existing generation units if a state plans is designed to impose an intensity target on each power
plants. In addition to CPP, it also launched Carbon Pollution Standards for new, modified and
reconstructed power plants. The emission standards are 0.64 kgCO2/kWh for new coal-fired
plants, 0.816kgCO2/kWh for reconstructed coal-fired plants less than 586MW, 0.907 kgCO2/kWh
for reconstructed coal-fired plants more than 596MW and 0.454 kgCO2/kWh for all gas-fired
plants.
No EPS at the EU level nor at the member state level.
In the EU, the electricity supply by coal-fired has decreased by 10% from 1,000 TWh in 2005 to
900 TWh in 2013. In France, the share of coal-fired plant has accounted for less than 5% due to
the large amount of electricity supply by nuclear power plants. In Germany, once electricity
supply coal-fired plant had decreased from 298TWh in 2005 to 260 TWh in 2009 but increased to
293 TWh again in 2013. Similarly in the UK, electricity supply coal-fired plant had decreased from
136TWh in 2005 to 104 TWh in 2009 but it increased to 144 TWh again in 2012 and 132 TWh in
2013.
No EPS at the EU level, but some progress at member state level.
UK: Given the low carbon price under the EU-ETS, the Energy Act 2013 established an EPS at
the level of 450g CO2/kWh, to limit carbon dioxide emissions from new fossil fuel power stations.
The level of 450g/kWh is fixed until the end of 2044, and the secondary legislation will be
required to raise the level of the performance standard. For the implementation of the EPS, the
Emissions Performance Standard Regulations 2015 (SI 2015/933) came into force on 25 March
2015.
No emission standards at plant levels.
The electricity supply from coal fired power sector in China has been rapidly increased. It
supplied electricity around 2,000 TWh in 2005 and 4,100TWh in 2013.
Caps will be set on coal-fired power plants.
The Energy Development Strategy Action Plan (2014-2020) which put the cap on the annual coal
consumption at 4.2billion tCO2 until 2020. The provision that the coal consumption rate for new
coal-fired power plants should be less than 300g/kWh (this is equivalent to around
0.7kgCO2/kWh).
No emission standards at plant levels.
There were no CO2 emission standards for fossil-fuel power plants at the plant level.
(Electricity supply by coal-fired plants in Japan has been around 300TWh since 2005.)
No emission standards at plant levels, but best available technologies (BAT) is

EU

CHN

JPN

15

-2025

recommended.
In 2013, the Ministry of the Environment (MOE) has published the list of best available
technologies for coal-fired and gas-fired power plants by generation capacity. It requests power
producers to adopt BATs that are already commercialized or under demonstration testing. As of
April 2014, ultra-supercritical (USC) is listed in commercialized coal-fired power plant and
advanced USC (A-USC) (around 0.75kgCO2/kWh) and IGCC (0.75kgCO2/kWh) are listed in
demonstrated coal-fired power plants. This listed will be updated in every year.

Table 8. CO2 emission target for coal power plants at energy sector level
Country

Term

Assess
-ment

Supplemental information for the Assessment

US

2005
-2012
2013
-2025

C+

No emission target at federal level.

+

2005
-2012

A-

2013
-2025

+

2005
-2012
2013
-2025

C+

2005
-2012

B-

2013
-2025

+／nc

The CPP is expected to reduce 32% of CO2 emission in the electricity sector compared to 2005
levels by 2025.
If each state designing mass-based plan and rate-based plan to fulfill emission goals for each
states under the CPP, CO2 emission standard at power sector level is applied.
The EU Emissions Trading Scheme (EU-ETS) was utilized as a means to reduce CO2
emissions from coal power plants.
During EU-ETS Phase I, emission allowance for electricity power sector was allocated by
grandfathering method. In Germany, 97.55% of average CO2 emission during 2000-2002 was
allocated for fuel combustion facilities, including coal-fired plant. In the UK, the allowance was
allocated based on the CO2 emission during 1998-2003.
During EU-ETS Phase II, the emission allowance for electricity power sector was allocated by
benchmark method. For example, in the UK, the benchmark for coal-fired power plant was
calculated as follows.
Benchmark = capacity of power plants * load factor (2001-2003) * average emission intensity of
all coal-fired power plant in the UK.
The EU-ETS will continue to be utilized as a means to reduce CO2 emissions from power
sector, but the effectiveness will depend on allocations of allowances.
During EU-ETS Phase III, auction method is applied for electricity power sector except for eight
of the Member States Bulgaria, Cyprus, Czech Republic, Estonia, Hungary, Lithuania, Poland
and Romania. Those countries have made use of a derogation under Article 10c of the EU ETS
Directive which allows them to give a decreasing number of free allowances to existing power
plants for a transitional period until 2019.
There were no emission targets for CO2 emissions from power sector. Regulations for other
pollutants indirectly contributed in reducing CO2 emissions.
ETS will be utilized to reduce CO2 emissions from power sector
In September 2015, China released a joint statement on climate change with U.S. China’s
President Xi Jinping announced that the country will launch a national ETS in 2017. The
mandatory system will cover key sectors including power generations. This ETS is expected to
be in line with China’s INDC and would expand on the seven existing ETS pilots that are
already operating in Chinese cities and provinces.”
Voluntary agreement is utilized to reduce CO2 emissions from power sector
The Federation of Electric Power Companies (FEPC) has published an intensity target of 0.34
kgCO2/kWh under its voluntary actions plans to fulfil the electricity sector target under Kyoto
Protocol Achievement Plan.
Emission from power sector is likely to continue to depend on voluntary actions of companies.
In July, 2015, 35 electricity companies that cover 99% of electricity sales in Japan jointly
announced 0.37kgCO2/kWh of the intensity target for whole electricity sector at 2030, as its
voluntary action plan. However, no concrete framework to fulfil this target has been announced.
Power companies are planning to build new coal power plants.

EU

CHN

JPN

++

Table 9. Phase out of subsidies for energy and fossil fuels / Imposition of carbon tax
Country

Term

US

2005
-2012

EU

2013
-2025
2005
-2012

Assess
-ment
C+

Supplemental information for the Assessment
No tax and subsidies have been imposed on fossil fuels for electricity generation, but
subsidies do exist at the upstream of fossil fuel supply chain.
[subsidies for the supply/production of fossil fuel]
Average annual national subsidies for upstream oil and gas; multiple fossil fuels or unspecified,
coal mining, oil and gas pipelines, power plants and refining; coal-fired power during 2013-2014
was 20,491 million USD.
Average annual public finance for fossil fuel production 2013-2014 was 3,735 mil. USD.

nc
B+

There are no subsidies for fossil fuels for electricity generation, while some member
countries impose taxes on CO2 from energy. Subsidies exist on upstream of fossil fuel
supply chain.
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CHN

JPN

2013
-2025

nc

2005
-2012

B

2013
-2025
2005
-2012

--

2013
-2025

nc

B-

[energy CO2 tax] France: around 50 EUR/tCO2 of tax is imposed on electricity for industrial
sector. Tax rates for the power plants with capacity less than 250kW is same level as household
sector i.e. 10ERU/tCO2. Germany: 30-40 ERU/tCO2 of taxes is imposed on electricity sector but
certain energy intensive sector has a tax exemption. UK: 10EUR/tCO2 of taxes is imposed on
electricity for whole sectors.
[subsidies for the supply/production of fossil fuel]
Average annual national subsidies for Upstream oil and gas; Multiple fossil fuels or unspecified,
coal mining in UK during 2013-2014 was 9,047 million USD.
Average annual public finance for fossil fuel production 2013-2014 was 1,382 million USD in
France, 2,595 million USD in Germany, 5,515 million USD in UK. .
Subsidy for fossil fuel consumption as well as production existed. Amount of the former
is on the decrease.
[subsidies for fossil-fuel consumption]
According to IEA fossil-fuel subsidies database, fossil fuel subsidy in China is 7.2 billion USD
(2.2 % of average subsidization rate) in 2012. This number has been decreased from11.9 billion
USD in 2011 and 11.8 billion USD.
[subsidies for the supply/production of fossil fuel]
Average annual national subsidies for coal mining, upstream oil and gas during 2013-2014
were 3,375 million USD. Average annual public finance for fossil fuel production 2013-2014 was
16,623 million USD.

There are no subsidies for fossil fuel consumption, while tax on CO2 from energy is
imposed. Subsidies exist on upstream of fossil fuel supply chain.
[energy-related CO2 tax]
For the coal-fired plant, 8 yen/tCO2 is imposed. (9 yen/tCO2 for gas-fired power plant and
10yen/tCO2 for gas-fired power plants)
[subsidies for the supply of fossil fuel]
Average annual national subsidies for upstream oil and gas; oil and gas pipelines; power plants
and refining during 2013-2014was 736 mil. USD.
Average annual public finance for fossil fuel production 2013-2014 was 19,029 mil. USD.
Tax for Climate Change Mitigation is introduced in 2012, but the rate is low.
The price of tax is JPY289 per ton per CO2.

Table 10. Use of carbon capture and storage (CCS), and related R&D
Country

Term

Assess
-ment

Supplemental information for the Assessment

US

2005
-2012

A-

2013
-2025

nc

2005
-2012

B+

2013
-2025

+

Strong financial support for CCS was established.
Since 2008, the federal government has enforced CO2 Capture and Sequestration Tax Credit
that subsidize investing into CCS infrastructure. In 1997, Department of Energy (DOE) launched
CCS Demonstration and Large-Scale Geologic Storage Cooperative Agreements to help
develop the technology, infrastructure, and regulations to implement large-scale CO2 storage in
different region. The amount of budget in FY 2012 was 368.4 Million USD.
USD10 credit per ton for the first 75Mt/CO2 captured and transported from an industrial source
for use in enhanced oil recovery (EOR), and a USD 20 credit per ton for CO2 captured and
transported from an industrial source for permanent storage in a geologic formation. Facilities
are required to capture at least 0.5Mt/CO2 per year to qualify.
During 2008-2010, the DOE launched Innovations for Existing Plants (IEP) Program that
supports: USD 36 million for 15 CCS projects.
Major support on R&D on CCS, FutureGen 2.0 terminated in 2015. As of December 2015, 7
large-scale projects are still operating. There are further three due to become operational in
2016 and two in 2019/2020.
No policy at EU level, but some member states financially supported CCS projects.
France (2005) The Ministry of Research launched New Energy Technology R&D Program
that include the construction of a demonstrator project for separation and storage of carbon
dioxide. This program support €80 million annually and amount of fund for CCS was 10 M€ in
2005.
UK (2009) The Department of Energy and Climate Change (DECC) introduced the CCS
Directive requirement that all new combustion power plants over 300MW must be constructed
as CO2 Capture Ready (CCR). In June 2005, the Carbon Abatement Technology Strategy under
DECC received GBP 25 million of the total funds. The CCS grant funded the development of
demonstration plants to either capture carbon after combustion or to decarbonize fuels before
they are fed into electricity generators.
UK (2012) The Engineering and Physical Sciences Research Council (EPSRC) invested
£10 million over a five-year period from 2012, with funding of £3 million from DECC to establish
new capital facilities that supported innovative research. DECC also launched its CCS
Commercialization Programme and Roadmap which set out the Government’s vision for
achieving commercial deployment of CCS in the UK in the 2020s, including investing £125
million in CCS research and development between 2011-2015.
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CHN

JPN

2005
-2012
2013
-2025

C

N.A

+

2005
-2012
2013
-2025

B

Government started to take action on CCS projects, which is likely to make a gradual
development in the next coming decade.
One large-scale project in Yanchang (chemical plants) is expected to take a final investment
decision by the middle of 2016 (as a China-US cooperative project). There are further 3 projects
in advance planning.
METI has invested in the Tomakomai pilot plant for CCS. The budget was 5.9 billion yen for
2010, 4.9 billion yen for 2011 and 10.2 billion yen for 2012
MOE and METI jointly announced to accelerate the technology development of CCS towards
commercialization of its technology by 2020 and an implementation of CCS to coal-fired power
plant by 2030. METI has supported the CCS technology and potential investigation, allocating
the following budgets. 6.3 billion yen (51 million USD) for 2011, 11.7 billion yen for 2012 (95
million USD), 12.6 billion yen (102 million USD) for 2013, 11.3 billion yen for 2014 (92 million
USD), 11.7 billion (95 million USD) yen for 2015 and 11.2 billion yen (91 million USD) for 2016.
The MOEJ has supported the CCS technology by 1.2 billion yen for 2014, 2.5 billion yen for
2015 and 9.1 billion yen for 2016.
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Table 11. Nuclear power: regulations concerning safety, and preparations for accidents
Country

Term

Assess
-ment

Supplemental information for the Assessment

US

2005
-2012

B+

2013
-2025

nc

2005
-2012

B+

2013
-2025

nc

2005
-2012

B

The Nuclear Regulatory Commission (NRC) was established in 1974.
The NRC was set up as an independent agency by Congress in 1974 to ensure the safe use of
radioactive materials for beneficial civilian purposes while protecting people and the
environment. The NRC regulates commercial nuclear power plants and other uses of nuclear
materials, such as in nuclear medicine, through licensing, inspection and enforcement of its
requirements.
http://www.nrc.gov/about-nrc/governing-laws.html
Yucca Mountain had been designated as the final disposal site of nuclear waste, but was turned
down in 2009 by Obama administration. The Blue Ribbon Commission on America’s Nuclear
Future (BRC) did not come to a conclusion on specific siting area.
With strong support from federal government, however, nuclear power plants are losing
competitiveness over other sources of energy such as natural gas and coal, as maintenance of
nuclear plants are far more expensive. The discussion over final disposal site is yet to be
solved.
The European Nuclear Safety Regulators Group (ENSREG) was established in 2007 as an
independent, authoritative expert body, consisting of experts in the field of the national nuclear
safety, radioactive waste safety or radiation protection regulatory authorities from all member
states. I
Council Directive 2009/71/Euratom (2009) on nuclear safety Obligations
* to put in place a national framework for the safety of nuclear installations;
* to establish an independent national safety authority, responsible for supervising the activities
of nuclear power operators;
* to carry out an initial safety assessment prior to construction of a nuclear facility and to
re-assess installation safety at least every 10 years;
* to ensure workers and citizens have access to transparent information on nuclear installations,
both during normal operation and in case of incident or accident;
* to hold periodic self-evaluations of their national framework and regulatory authorities every 10
years;
* to request a peer review on specific safety issues, to be carried out every 6 years by safety
authorities in EU countries, having recourse to the ENSRG and based on the expertise of the
Western European Nuclear Regulators Association (WENRA); the first review will begin in 2017;
* to plan an organizational structure within their national framework in order to prepare for
emergency situations and interventions on-site.
In July 2014, the EU amended its Nuclear Safety Directive from 2009, which sets up
common safety rules for nuclear installation.
EU's Directive for the Management of Radioactive Waste and Spent Fuel sets out rules for
safely disposing of used radioactive materials. The 'Waste Directive' also requires the creation
of EU country plans for financing the safe disposal of radioactive waste during
decommissioning. The EU also established nuclear decommissioning assistance programmes
to help Bulgaria, Lithuania, and Slovakia finance the safe decommissioning of old reactors.
Germany (2011) the government decided to revive the previous government's phase-out plan
and close all reactors by 2022 but without abolishing the fuel tax, thus reneging on the new fuel
tax trade-off.
UK (2014) Office for Nuclear Regulation (ONR) was established as a statutory Public
Corporation under the Energy Act 2013. It provides the framework of responsibilities and the
powers of the organization.
The National Nuclear Safety Administration (NNSA), under the China Atomic Energy
Authority (CAEA), is the licensing and regulatory body. Nuclear power companies are
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2013
-2025
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2005
-2012

B-

2013
-2025

+

state-owned enterprises.
NNSA is responsible for licensing all nuclear reactors and other facilities, safety inspections and
their reviews, operational regulations, licensing transport of nuclear materials, waste
management, and radiation protection. The 2003 Law on Prevention and Control of Radioactive
Pollution passed by Congress is supplemented by a number of Regulations issued over 1986 to
2011 with the authority of State Council. China has requested and hosted 12 Operational Safety
Review Team (OSART) missions from IAEA teams in 2011, and each plant generally has one
external safety review each year, either OSART, WANO peer review, or CNEA peer review
(with the Research Institute for Nuclear Power Operations, RINPO).
A new safety plan for nuclear power was approved in 2012 to respond to the Fukushima
accident.
The State Council responded to the Fukushima accident by announcing that it would suspend
approvals for new nuclear power stations and conduct comprehensive safety checks of all
nuclear projects, including those under construction. In May 2012 a new safety plan for nuclear
power was approved. The State Council considered a report on civil nuclear facilities including
changes made since the Fukushima accident, and affirmed that the fundamental principle of
China’s nuclear safety and radioactive pollution prevention is to put safety and quality first.
Nuclear and Industrial Safety Agency (NISA) was established in 2001 under Agency for
Natural Resources and Energy for regular checking of commercial nuclear power plants. The
Nuclear Safety Commission (NSC) also checked the compliance of the facilities, equipment and
materials in accordance with these safety regulations. However, the regulatory system did not
work as the organization was not independent from a nuclear-promoting agency and electric
power companies.
Nuclear Regulation Authority was established in 2012 to respond to the Fukushima
accident. Related to discussions on Japan’s emission reduction target for the year 2030 (INDC),
the Japanese government decided to aim at supplying 20~22% of electricity in Japan by 2030.
However, there are still reluctance among the public to accept nuclear power plants after the
earthquake, and the government has not developed any additional policies and measures to
resolve people’s distrust towards nuclear power.

Table 12. Policies to promote less carbon intensive energy (other than EPS and subsidies/tax)
Country

Term

US

2005
-2012

EU

CHN

JPN

Assess
-ment
A

2013
-2025

--

2005
-2012

B

2013
-2025
2005
-2012

--

2013
-2025
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2005
-2012

B+

2013
-2025

+

B+

Supplemental information for the Assessment
DOE has allocated a large amount of budget for R&D on shale gas.
Natural Gas R&D by DOE (Annual natural gas budget of $12‐117 MM) and Incentive pricing
that delegate the well head sales price for shale gas.
Budget for R&D on less carbon intensive energy is likely to decrease in a near future.
Governmental interest has shifted to safe development of the energy resource using techniques
like hydraulic fracturing, or fracking
Large Combustion Plant Directive(Directive 2001/80/EC) of 2001 set emission limits for
pollutants (SO2, NOx, and dust) from large combustion plants including fossil-fuel power plants,
which effectively led to the shutdown of old coal-fired power plants.

Regulatory policy has been introduced to shut down inefficient old power plants, and
targets are set by the government
In 2007, National Development and Reform Commission (NDRC) announced “Notification to
facilitate the closure of small thermal power plants” that orders to decommission the following
power plants; power plants that have less than 50,000 kW of capacity, power plants that have
less than 100,000 kW of capacity and operates more than 20 years, power plants less than
200,000 kW and operates more than its service life.
The 12th Five Year Plan for its coal industry aimed to curb China’s national coal production and
consumption at around 3.9 billion tons by 2015.
China, in cooperation with the U.S., is likely to offer more opportunity for renewable
energy suppliers.
In the U.S.-China joint statement on climate change in 2015, President Xi Jinping announced
“green power dispatch, giving priority…to renewable power generation”, which will change the
current market design that guarantees each power plant a certain amount of operating hours
and effectively favored coal-fired power plants.
Budget for R&D on efficient coal power plants has been quite abundant.
NEDO invested on R&D for IGCC. A-USCC, IGCC, IGFC technology. The budget was 573
million yen for 2010 and 478 million yen for 2011
Budget for R&D will be maintained.
Japan continuously invested on the pilot project for A-USCC, IGCC, IGFC technology. Budget is
7 billion yen for 2013, 6.270 billion yen for 2014, 5.95 billion yen for 2015, 1.18 billion yen for
2016 and 3.54 billion yen for 2017

19

Table 13. Emissions trading and other carbon pricing mechanisms
Country

Term

Assess
-ment

Supplemental information for the Assessment

US

2005
-2012

B-

2013
-2025

+

2005
-2012

A

2013
-2025

+

2005
-2012

B

The Congress discussed a few climate changes related bills including the American Clean
Energy and Security Act (Waxman-Markey Bill) or McCain-Lieberman bill, but the Congress was
not able to pass any of these bills.
Regional Greenhouse Gas Initiative (RGGI) (2005) A group of states consisting of
Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hampshire, New York, Rhode
Island, and Vermont started the first market-based program to cap and reduce CO2 emissions
from the power sector by more than 50% from 2005 levels by 2020. It has achieved emission
well below the cap set initially in 2005.
California Cap-and-Trade Program (2008) The California Air Resources Board (ARB) adopted
the original Scoping Plan in 2008, which included a market-based mechanism which ultimately
evolved into the cap-and-trade program in 2013. The aim was to reduce the state’s GHG
emissions to 1990 levels by 2020. The rule applied to large electric power plants and large
industrial plants, and its target was approximately 17% below 2013 emissions by 2020.
Federal level
Clean Power Plan CPP aims at reducing CO2 emissions from power sector 32% of 2005 levels
by 2030, and ETS is included in the plan.
State level
Regional Greenhouse Gas Initiative (RGGI)
The RGGI states have reduced more than 40% in power sector CO2 pollution between 2005
and 2012, while the regional economy has grown 8 %. The RGGI states conducted a
comprehensive program review and further deepened level of ambition of the future target.
California Cap-and-Trade Program
The first compliance period (2013-2014) covered GHG emissions from facilities such as heavy
industry and first deliverers and large-scale suppliers of electricity. The second compliance
(2015-2017) extended its scope to include fossil transportation fuels and retail sales of natural
gas. Almost 85% of Californian GHG emissions are now covered by the cap-and-trade program.
EU implemented the most comprehensive regional emission trading scheme in the world
(EUETS), and expected it as the core of EU’s climate mitigation policies.
Phase I: 2005-2007 This was a three-year pilot period of ‘learning by doing’ to prepare for
Phase II. The scheme covered only CO2 emissions from power generators and energy-intensive
industrial sectors. Almost all allowances were grandfathered, given free of charge. The total
issued allowanced exceeded demand and resulted in the price of allowances falling to 1 euro /
tCO2 by 2007.
Phase II: 2008-2012 This phase coincided with the first commitment period of the Kyoto
Protocol. The three EEA-EFTA states – Iceland, Liechtenstein and Norway – joined the ETS at
the start of Phase II. The proportion of free allocation of allowances decreased slightly to at
least 90%. The emission cap was tightened by 6.5% compared with the 2005 level. For 2012
the cap on aviation was added in 2012, set at a level equivalent to 97% of aviation emissions in
the 2004-2006. Between 2005 and 2014, emissions covered by the EU ETS (which represents
about 45% of total EU emissions) decreased by 24%. The ETS’s overall effect was estimated
as to be at least a 3.3% emissions reduction from base year in the EU-15states.
EU will continue to make the best use of EUETS into the future.
Phase III: 2013-2020 The ETS in this phase aims at 21% cut from 1990 levels by 2020.
Together with the member countries’ national targets which will collectively deliver a reduction of
around 10% in total EU emissions, it will accomplish the overall emission reduction goal of a
20% cut below 1990 levels by 2020.
CCS installations, production of petrochemicals, ammonia, non-ferrous metals, gypsum and
aluminum, nitric, adipic and glyoxylic acid were covered in 2015.
Phase IV: 2021-2030 The European Commission presented in July 2015 a legislative proposal
to revise the EU-ETS for the period after 2020.This is the first step in delivering on the EU's
target to reduce GHG emissions by at least 40% domestically by 2030 in line with the 2030
climate and energy policy framework and as part of its contribution to the new global climate
deal. The sectors covered by the ETS have to reduce their emissions by 43% compared to
2005.To this end, the overall number of emission allowances will decline at an annual rate of
2.2% from 2021 onwards, compared to the current 1.74%.
China started planning and preparation for starting pilot-phase of ETS at local levels.
In 2010, the State Council announced its 12th Five-year plan in which, a national carbon
intensity reduction target was explicitly introduced for the first time, and called for the
implementation of market-based mechanisms such as ETS as a tool to achieve the energy and
carbon intensity goals of the FYP12.
In 2011 the NDRC published a Notice that assigned the task of establishing ETS pilot programs
to five cities (Beijing, Chongqing, Shanghai, Shenzhen and Tianjin) and two provinces
(Guangdong and Hubei).
Manufacturers and electricity providers were covered in Beijing, Shanghai, Guangdong, Tianjin,
Hubei. Only manufacturers were covered in Shenzhen and Chongqing.
Emission reduction targets
duration
Beijing
18% reduction from 2010 levels
2013-2015

EU

CHN

20

JPN

2013
-2025

+

2005
-2012

B

20132025

－

Shanghai
19% reduction from 2010 levels
2013-2015
Guangdong
19% reduction from 2010 levels
2013-2020
Shenzhen
15% reduction from 2010 levels
2013-2015
Tianjin
15% reduction from 2010 levels
2013-2015
Hubei
17% reduction from 2010 levels
2013-2015
Chongqing
17% reduction from 2010 levels
2013-2015
China aims at implementation of ETS at national level to reduce CO2 emissions from key
industries in a cost-effective manner.
In Beijing, Guangdong, Shanghai, Shenzhen, and Tianjin, nearly all companies met their
compliance obligations set in 2014, while 70%of the participants in Chongqing, and 80% of
those in Hubei met the first compliance in June 2015. The amount of Chinese offsets has also
been growing, bringing the total number of offsets issued to about 25 million CCER* by the end
of July 2015. (Chinese Certified Emission Reduction (CCER): 1CCER=1tCO2eq.)
In 2015 the US-China joint announcement indicated that China would lower CO2 emissions per
unit of GDP by 60~65% from the 2005 level by 2030, and increase the forest stock volume by
around 4.5 billion cubic meters on the 2005 level by 2030. China also pledged to start in 2017
its national ETS covering key industry sectors.
The NDRC released the Interim Management Plan for ETS in 2014, setting out frameworks
regarding the emission quota management and quota trading together with some other aspects
like the national ETS. The Plan explicitly stated the quota reserve mechanism of the national
ETS, for the purpose of auction, market adjustment and major new entrant projects. In addition,
the allocation mechanism of emission quota will be made by NDRC. It also said local
governments can only execute the standard introduced by NDRC or set more stringent regional
provision, in terms of sector coverage and free quota allocation.
Japan discussed the introduction of a cap and trade scheme at the national level, but failed to
introduce it. Voluntary schemes such as JVETS, JVER and domestic CDM were implemented
partially as ETS. At the local government level, Tokyo metropolitan government introduced a
cap and trade scheme.
At national level, Japan still lacks in introducing a specific scheme to achieve the emission
reduction target. Tokyo Metropolitan Government (TMG) remains the only region utilizing ETS
in a foreseeable future.

Table 14. Transportation: Subsidies and tax exemptions for low-carbon intensive fuels
Country

Term

Assess
-ment

Supplemental information for the Assessment

US

2005
-2012
2013
-2025
2005
-2012

A

Tax credit ($2500~7500) on purchasing EVs and PHVs. Tax credits also exists on electricity power
stations. Biofuels and infrastructure related to biofuels are also exempted of taxes.
Continuation of the previous policies.

2013
-2025

+

2005
-2012
2013
-2025
2005
-2012
2013
-2025

A-

EU

CHN

JPN

nc
A-

nc
A
nc

France: A- Subsidies for EVs and PHVs up to 20% of price. Biofuels have tax credits (10-17¢/L).
Corporate vehicle taxes on EVs, PHVs, and E85 (biofuel cars) are exempted.
Germany: A- Vehicle registration tax exempted (EVs&PHVs 50~100％, biofuel cars €150).
UK: A- Subsidies for EVs and PHVs up to 25% of price. Biofuels have tax credits （0.2￡/L）
Subsidies also on low-carbon buses.
France: nc Tax credits on biofuels are being reduced.
Germany: + subsidies for purchasing EVs&PHVs (€3000～4000). Tax credits on biofuels shifted to
quotas.
UK: + Subsidies on electricity power stations (￡500/station). Tax credits on EVs and PHVs.
Support on biofuels terminated.
Subsidies on EVs & PHVs (350thousand RMB). Tax credits on biofuels.
More support on EVs & PHVs, including subsidies on electricity power stations. Support on
biofuels are in the decrease.
Subsidies for EVs and PHVs up to 50% of price difference from conventional cars. Tax exemption
at the time of purchase. Subsidies on electricity power stations. Support on promotion of biofuels.
Reduction of support for EVs and PHVs. Meanwhile, increasing support for fuel cell cars. Support
on biofuels terminated in 2015.

Table 15. Support for R&D related to decarbonization of fuels in transportation sector
Country

Term

Assess
-ment

Supplemental information for the Assessment

US

2005
-2012
2013
-2025

A

Subsidies and awards for R&Ds related to EVs& PHVs, and biofuels.

nc

Continuation

2005
-2012

B

France: B Subsidies on R&D related to low carbon vehicles (€57mil. in 2009)
Germany: A National R&D plan related to EVs (€500 mil.) in addition to support on fuel cell
vehicles.
UK: C No policy found

EU

21

CHN

JPN

2013
-2025

nc

2005
-2012
2013
-2025
2005
-2012
2013
-2025

C

France. nc
Germany: nc
UK: + ￡25mil. support to companies conducting R&D on biofuels.
No policy found

nc
A

Subsidies are applied to R&D related to lithium-ion batteries.

+

In addition, more supports are given to R&Ds related to fuel cell vehicles.

Table 16. Regulations against the sales and use of cars requiring carbon-intensive fuels
Country

Term

Assess
-ment

Supplemental information for the Assessment

US

2005
-2012

A

2013
-2025
2005
-2012

nc

The 2010 RFS volume standard was set at 12.95 bg; the 2011 RFS standard was 13.95 bg; the
2012 RFS standard is 15.2 bg. U.S. is the biggest producer of bioethanol, 50 mil. kL in 2013.
Renewable Fuel Standard (RFS) continues.

2013
-2025

nc

2005
-2012

B

EU: Directive 2009/33/EC on the promotion of clean and energy-efficient road transport vehicles
includes reduction of CO2 as one of its objectives. EU-ETS covers emissions from aircraft fuels
since 2012.
France: A Biofuel quotas to include 7% within total fuel. Tax of 2600€ on the purchase of carbon
intensive cars. New buildings require installment of electricity power stations.
Germany: A- Biofuel quotas to mix 6.25％ within total fuel. Vehicle registration tax rate increases
according to carbon intensity of fuels that will be used by vehicles.
UK: B- Biofuel quotas to mix 4.75％
Coninuation.
France: + Installment of electricity power stations required to existing office buildings. Since 2014,
tax rates on carbon-intensive cars were elevated.
Bio-ethanol mix is an obligation in some areas (E10）.

2013
-2025

nc

Continuation

2005
-2012

B

2013
-2025

+

A certain share of use of bio-ethanol is an obligation by a law. Obligation use totaled 210mil.L in
2010.
Continuation of the above.

EU

CHN

JPN

A

Table 17. Summary table for assessment by action indicators in Goal 1
Sector

1. Promotion of
renewable
energy
2.Decarbonizati
on of fossil fuel
fire power plants

3．Nuclear
power
4．Economic
incentives
5．Transportation

Candidates of Action
Indicators
Table 4. Target setting
Table 5. RPS, FIT
Table 6. Investment
Table 7. Emission
standard at plant levels
Table 8. Emission
standards at sector level
Table 9. Reducing
subsidies on energy
Table 10. CCS
Table 11. Safety and
compensation
Table 12. Other incentives
Table 13. Carbon pricing
Table 14. Subsidies and
tax exemptions
Table 15. R&D
Table 16. Regulations

2005
-2012
B+
B+
A
B+

USA
2013
-2025
++
+
nc
++

2005
-2012
A
A
B
C+

EU
2013
-2025
+
－
+
+

China
2005
2013
-2012
-2025
B
++
B+
+
B+
++
C+
++

Japan
2005
2013
-2012
-2025
B+
B
+
B+
nc
C+
nc

C+

+

A-

+

C+

++

B-

＋/nc

C+

nc

B+

nc

B

--

B-

nc

AB+

nc
nc

B+
B+

+
nc

C
B

+
nc

B
B-

nc
+

A
B
A

-+
nc

B
A
A

-+
+

B+
B
A

nc
+
nc

B+
B
A

+
-nc

A
A

nc
nc

A
A

+
nc

C
B

nc
nc

A
B

+
+

Note: Cells in shade indicates rating better than B+ for the 2005-2012 period, or those better than ++ for the
2013-2025 period.
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4.1.2 Outcome Indicator
4.1.2.1 Indicator 1: CO2 emission/Total Primary Energy Supply (TPES) (Figure 2)
Decarbonization is observed in all countries both in 2005-2012 period and 2013-2025 period. The United
States, EU and China are expected to speed up decarbonization in the 2013-2025 period compared with
2005-2012 period. The speed of decarbonization is almost the same for all the three countries.
The leadership of the EU is clearly observed both in the past decade and in the future decade. The EU
has already been a leader in terms of decabonization of energy in 2005. It will keep its leadership role into
the future.
Level of decarbonization in Japan worsened after the March 2011 earthquake, followed by closing of
nuclear power plants. The level is expected to make a rapid improvement by diffusion of renewable
energy as well as nuclear, but is not likely to catch up with the levels of other industrialized countries by
2025.

3.1
2.9
2.7

。

China

2.5
2.3

Japan
2.1
1.9

USA

1.7

EU

1.5
2000

2005

2010

2015

2020

2025

2030

Figure 2. Outcome indicator 1: CO2 emission per total energy supply (tCO2/TOE)

4.1.2.2 Indicator 2: Renewable energy supply/TPES (Figure 3)
The rate of renewable energy was high particularly in EU throughout the three periods. By 2025, EU will
reach a level similar to that of Canada (which is not shown in the figure), a country in which a large share
of electricity is supplied by large-size hydropower.
China’s share of renewable energy used to be relatively high as a result of use of traditional biomass and
hydropower, but the share has declined since then. China plans to increase electricity supply by
renewables, but the share will not grow tremendously because demand for electricity is expected to
increase further into the future. Japan’s low share of renewables in 2005 is notable. Although Japan
pledges to invest in renewables in the future, the set target is not high enough to catch up with other
countries. This is due to slow start in supporting renewables, and also due to heavy reliance on nuclear
power plants until 2011.
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Figure 3. Outcome Indicator 2: Renewable energy supply/total energy supply (%)

4.1.3 Implications from matching action-outcome indicators
Findings shown in Table 17, Figure 2 and 3 are combined to seek for implications. In Table 17, EU was
given relatively high ratings for Goal 1 in general. Figure 2 and 3 also show leadership of the EU in this
field. Thus, it can be said that the EU’s leadership shown by the two Outcome Indicators is an
accumulation of years of actions related to enhancement of renewable energy. In other words, other
countries may also be able to increase their share of renewable energy if they could learn from the
experience of policies implemented in the EU. In particular, as can be seen in Table 14, target setting
related to the share of renewable energy seems to be one element that can make difference in making
other policies more effective than without targets.
EU has not focused its policies to improve CO 2 intensity of coal fire power plants. Such policy was not
required mainly because the EU-ETS was effective enough to play such role, and also because many
member countries have already planned to phase out coal fire power plants. This position is different from
other three economies taken up in this study, where coal is expected to continue playing the role as major
energy supplier.
According to Figures 2 and 3, the United States is expected to improve its rating by Outcome indicators at
almost the same speed with that of the EU in the upcoming decade. Rate of decarbonization of the United
States shown by Figure 2 improved faster than rate of promotion of renewables shown by Figure 3. The
gap between the two indicators is mainly due to CO 2 emission standard set for fossil fuel power plants.
However, according to Action Indicator, the only expected policy at federal level that is to make a boost for
decarbonization of energy is Clean Power Plan (CPP). Most of other supports on renewables will continue
depending on state level activities. The next administration starting from 2017 need to be responsible for
implementation of CPP if the United States were to achieve its 2025 GHG emission reduction target.
China’s Outcome indicators for the years 2005 and 2012 were worse than those of other three countries,
and this can be explained by relatively unsatisfactory rating in Table 17 (Action Indicator). As China had
been a less developed nation compared to the other three economies covered by this study, these
assessments are not for criticism. Rather, it is encouraging to see most of actions toward the future are
expected to be much more stringent than in the past years. If China were planning to utilize nuclear power
for decarbonization of energy, the government would need to clearly set up strict regulations and process
to secure safety and prepare for emergency.
Japan had not implemented policies related to Outcome indicator 2 to a sufficient level until 2011 mainly
because it has relied on nuclear power. Meanwhile, the Japanese government also had not set up
safety-net policies in case of nuclear power accident. This resulted in its current position as a late-comer
in terms of renewable energy. As for the future, Japan aims at speeding up enhancement of renewable
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energy use, but, from what we see in Table 17, there are not enough policies to back up its effort to
achieve the target. Particularly, a huge budget has been allocated to R&D on energy efficient coal power
plants (USCs and A-USCs) and not much for renewable energy. As for the enhancement of renewable
energy in Japan, FIT might have been one of the most effective and most implemented policies to
increase electricity generation by renewables, but as the price of renewable become less expensive, FIT
might not be the key policy in the future. Some other types of policies such as mobilization of investment
on power grids and other relevant infrastructure that are necessary to stabilize electricity supply from
renewables might become more effective.
Another reason for Japan’s relatively low performance in Figure 3 could be due to Japan’s main focus
being put onto renewables in electricity only, and promotion of renewables in other usages, such as
energy for heating and fuel for transportation, are more or less neglected compared to other countries. It
might be effective for Japan to set a target for renewable energy not for its share with electricity
generation but for the share within primary energy supply.
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4.2 Goal 2: Improvements in energy efficiency
4.2.1 Action Indicator
Action Indicators for Goal 2 is classified according to sector, namely industry, building and transportation
sectors.
4.2.1.1 Industry sector
Target setting for CO2 emissions from industry sector as a whole, or target setting on energy efficiency of
industry sector, is widely used in EU and Japan. Target setting in the EU is a part of EU-ETS, which
means level of targets are determined in a top-down manner, and the targets are considered as legally
binding. Meanwhile, in Japan, the targets are set voluntarily by industry and business organizations in a
bottom-up manner. As for upcoming years, Japan is the only country among the four countries studied in
this paper that has elaborated CO2 emission targets at sector levels for in its INDC submitted in 2015, but
these sectoral targets have not been broken down to set targets at company or plant levels.
Regulations on energy efficiency are implemented in all countries. Levels of energy efficiency standards
differ from one country to another, as well as from one industry to another. Monitoring and auditing are
important actions that make regulatory measures more effective than without. Japanese Energy Efficiency
Law requires each plant to monitor its energy use. Standards of energy efficiency regulations in China in
the past decade were not much different from those in the developed nations, but level of compliance
used to be more of a concern in past years. China is to revise the level of regulatory standards while work
to raise the level of compliance by the people.
For those industries that oppose to any kind of stringent regulatory schemes to mitigate climate change,
voluntary agreements between governments and industries may play supplementary roles. In Germany,
industries accounting for more than 70% of total energy use in the industry sector have established
voluntary agreements with German government. There are no such agreements between government
and industries in the United States and China.
4.2.1.2 Building sector
Carbon emissions from building sector can be further categorized into two; one related to buildings
themselves, and another one related to electric and energy utilities that are used in households and
offices.
There are binding standards related to energy efficiency of buildings and houses in the United States, EU,
and its member countries such as Germany, the UK and France. The UK adopted Green Deal policy
package in 2013, in which household can request for advises to improve energy efficiency of houses. The
EU and its member countries have focused their support particularly on energy use related to heating and
this option is considered to be effective because, being in a relatively cold climate, the largest share of
energy use in building sector is heating in Europe. Japan was late in setting up stringent standards for
insulations of buildings and housings, but has been making a progress since then.
In China, climate differs widely across country, so the most effective policy to improve energy efficiency in
the building sector will also be quite diverse within the country. Improvements in insulation is likely to be
the priority particularly in northern region in the country.
As for electricity utilities for households and offices, such as air conditioners, refrigerators, lighting, etc., all
countries have already set energy efficiency standards and have made use of labeling to inform
consumers of more energy efficient products. Level of the standards differ across countries. Japan has
implemented “top-runner approach” to set stricter efficiency standards requesting all companies to
achieve the same standard as those with the best performance.
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In many cases, labeling is not sufficient to motivate consumers to but energy efficient goods, because
usually energy efficient products are more expensive than others. It is better to implement additional
policies to motivate consumers economically. Subsidies can directly motivate people to invest more into
energy efficient products. However, subsidies can end up in selling more products, ultimately increasing,
not decreasing, total energy consumption. Japanese eco-point program was criticized by some due to a
fear that consumers that had not used air conditioners or large-panel TVs might have been motivated to
buy these electric appliances with eco-points.
4.2.1.3 Emissions trading and carbon pricing
As has been described in the previous section, carbon pricing can work in all four goals. In this report,
emissions trading or energy taxes that targeted industry sector and buildings were categorized as policies
related to Goal 2. In addition, use of tax revenue was also taken into account. Energy/carbon tax can be
effective even at relatively low rates if the tax revenue was used for the purpose of reducing GHG
emissions.
There is no emissions trading scheme at federal level in the United States. Meanwhile, emissions trading
in California put emission caps on various industries including cement, iron & steel, and pulp & paper. The
EU-ETS also covers industries, and in 2012 it also included emissions from aviation. Altogether, EU-ETS
covered around 45% of all GHGs from EU.
In China, implementation of emissions trading scheme was officially made public in 2011, and started in
2013 in five cities and two provinces. Each of these local markets have their own rules and coverage, but
they all cover major energy intensive industries.
Japan has not introduced ETS at national level. Instead, the Japanese government has put in place
various trading and offsetting schemes, including Japan Voluntary Emissions Trading Scheme (JVETS)
and subnational offsetting and crediting mechanism called J-VER. Level of emission targets was set
voluntarily by each company, and as a result, 389 participated companies were able to reduce their total
CO2 emission much more than their emission allowances. Two local authorities, Tokyo Metropolitan and
Saitama Prefecture, have introduced emissions trading. Tokyo mainly targeted office buildings and
succeeded in 2012 in reducing 22% of emissions arising from the targeted sector from base year, an
average of emissions between 2002 and 2007.
4.2.1.4 Energy taxes and carbon tax
In the United States, there had been various proposals for carbon tax legislation at federal level, but
without success. Meanwhile, some states and local governments have introduced carbon taxes. In
Boulder Colorado introduced carbon tax in 2006 on use of electricity generated by fossil fuels. San
Francisco Bay area in California also introduced carbon tax in 2008.
Energy taxes are being introduced mainly in transportation sector. The EU started introduction of energy
efficiency directive (COUNCIL DIRECTIVE 2003/96/EC) in 2004. Since then, all member countries need
to introduce energy taxes to incentivize improvements in energy efficiency. In addition, in 2011, the
European Commission proposed a revision of energy efficiency directive, and to set a minimum level of
energy tax at a level equals to 20 Euros per tonne of CO2. This proposal did not get enough support of the
member countries and did not turn into reality. All three EU member countries covered in this study have
introduced either carbon or energy related taxes.
China does not have carbon tax, but there have been discussions inside Chinese government on the
implementation in the future. Energy-related goods have been taxed, but relatively at a low level. Japan
introduced carbon tax in 2012, after nearly a decade of internal discussion. The tax rate is relatively low,
but the income is ear-marked to be used for improving energy efficiency and promoting renewable energy.
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4.2.1.5 Transportation sector
Japan and EU have utilized subsidies and tax credits for energy efficient vehicles, which contributed in
diffusion of these energy efficient products. On the other hand, research and development (R&D) towards
development of new, more energy efficient vehicles, has not been invested by the government. It is more
likely that private firms make their own investment in the area of R&D.
Transportatin sector is responsible for one-third of all GHG emission in the United States. Climate
mitigation policies targeting transportation sector is thus important as well as effective policies to reduce
overall GHG emissions. Taxes are introduced both at federal and state levels. Fuels for automobiles and
for non-commericial boats are taxed at federal level. Automobile tax is imposed for the purpose of
collecting funds for maintenance of roads, and thus it is not categorized as a climate mitigation policy.
Biofuels are taxed at about the same rate as fossil fuels, which means the tax is not imposed in relation to
carbon intensity.
Fuels for transportation are taxed also at state levels. In addition, in February 2016, President Obama
proposed to impost USD10 per gallon of carbon tax on oil companies. The proposal assumes the revenue
to be used for building new roads as well as for the maintenance. 1
In China, fuel consumption taxes are imposed on diesel and gasoline. The tax rate of diesel is one-third
of that of gasoline. Fuels for domestic flights were taxed RMB0.8 per litre by consumption tax, but the tax
was terminated in 2009. Coal, which is exempted of taxes, is used for railroads and ships.

Table 18. Target setting for GHG emission from industries
Country

Term

Assess
-ment

Supplemental information for the Assessment

US

2005
-2012
2013
-2025
2005
-2012
2013
-2025
2005
-2012

B

Some states set emission targets for industries as a part of emissions trading scheme.

nc

Some states set emission targets for industries as a part of emissions trading scheme.

A-

Member countries set emission caps on industries as a part of EU-ETS.

+

Coverage by the EU-ETS is enlarged.

C+

2011 The 12th Five-year Plan on National Economic and Social Development
includes binding energy targets, with non-fossil fuel resources reaching 11.4% of primary
energy consumption by 2015, energy consumption per unit of GDP decrease by 16% and CO2
emissions per unit of GDP decrease by 17% by 2015.

2013
-2025
2005
-2012

nc

2013
-2025

+

EU

CHN

JPN

B

2008 The Japan Business Federation (Keidanren)’s "Keidanren Voluntary Action Plan on
the Environment” was one of pillars of Japan’s energy efficiency and conservation and CO2
emission reduction policy targeting the private sector. The plan was first established in June
1997 and set a goal of reducing CO2 emissions from targeted businesses in fiscal 2010 to
below fiscal 1990 levels. This is a non-legally binding voluntary target by industries.
The Keidanren published the latest follow-up report in 2015. In 2013 Keidanren replaced
"Keidanren Voluntary Action Plan on the Environment" by "Action Plan for Low-Carbon
Society" and stresses 4 focal points.
1) Reduction of CO2 emission in domestic business activity in 4 business fields (industrial,
energy conversion, business and transportation) annual results and case studies to reduce
CO2 emission are introduced
2) Reinforcement of coordination between related organizations
3) Promotion for international contribution
4) Development of innovative technology

1“FACT

SHEET: President Obama’s 21st Century Clean Transportation System”, White House,February 04,
2016.
https://www.whitehouse.gov/the-press-office/2016/02/04/fact-sheet-president-obamas-21st-century-clean-transpo
rtation-system
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Table 19. Target setting for energy efficiency in industry sector
Country

Term

Assess
-ment

Supplemental information for the Assessment

US

2005
-2012

B+

2013
-2025
2005
-2012

nc

First introduced in1999, the Industrial Technologies Program (ITP) seeks to drive reductions
in energy intensity and carbon emissions by changing the way industry uses energy. ITP
sponsors cost-shared R&D, and supports the use of advanced technologies and energy
management best practices. Energy Efficiency Resource Standard (EERS) is a standard
introduced at state level that establishes specific, long-term targets for energy savings that
utilities or non-utility program administrators must meet through customer energy efficiency
programs. Texas was the first state to introduce the standard in 1999. As of 2015, 25 states
have EERS.
2009 The US Department of Energy (DOEs) energy efficiency enforcement regulations
provide for manufacturer submission of compliance statements and certification reports
to DOE, maintenance of compliance records by manufacturers, and the availability of
enforcement actions for improper certification or upon a determination of noncompliance. With
these regulations an enforcement team within the Office of the General Counsel was
established. In addition, DOE will randomly select previously filed certification reports for
review of manufacturers compliance with DOE certification requirements and hold
manufacturers accountable for failing to certify covered products according to DOE rules.
These efforts are part of an overall drive to better comply with the energy efficiency regulations
of the Energy Policy Conservation Act of 1975 and to level the playing field for appliance
manufacturers.
No change

EU

2013
-2025

A-

+

2006 Directive 2006/32/EC on energy end-use efficiency and energy services
The purpose of the Directive is to make the end use of energy more economic and efficient by:
establishing indicative targets, incentives and the institutional, financial and legal frameworks
needed to eliminate market barriers and imperfections which prevent efficient end use of
energy; creating the conditions for the development and promotion of a market for energy
services and for the delivery of energy-saving programmes and other measures aimed at
improving end-use energy efficiency. Member States must adopt and achieve an indicative
energy saving target of 9 % by 2016 in the framework of a national energy efficiency
action plan (NEEAP). Has been amended by 2009/125/EC and 2010/30/EU.
France 2011 The government has announced 27 measures in order to reach the 20% target
of energy efficiency by 2020. Those measures include loans at preferential rates for energy
efficiency investment in small companies, compulsory extinction of neon signs between 0100
and 0600, loans at preferential rates for the renovation of social housing, grants for the
renovation of public lighting of small cities. This debate aims was to go beyond the Grenelle
objective, in order to reach the target of the European Union's climate and energy package.
Germany 2007/2011
The first NEEAP was issued in 2007 line with the 2006 EU Directive. The plan sums up the
results of the national energy summits, the energy efficiency actions of the Integrated Energy
and Climate Change Programme and underpins the aims of the Coalition Agreement by
reviewing the present energy efficiency policy and proposing and/or amending additional 32
energy efficiency measures covering all sectors.
The second NEEAP was released in 2011. The action plan's report confirms that Germany will
meet the indicative energy savings target laid down in the EU Directive on energy end-use
efficiency and energy services. Germany's target under the Directive is to achieve energy
savings totaling 9% by 2016.
Germany 2010
Energy Concept sets energy efficiency target, which is to improve productivity of energy by 2.1
annually.
UK 2004/2007
The UKs NEEAP was published in2007. The plan serves two purposes: - to bring together in
one document all the current and planned policies and measures the government and the
Devolved Administrations have in place to improve energy efficiency. This document therefore
updates the previous EEAP of 2004; and - to fulfil the UKs obligations under the Energy
End-Use Efficiency and Energy Services Directive (ESD), in which member states adopted
an overall national indicative energy savings target of 9% by 2016.
EU Directive 2012/27/EU establishes a set of binding measures to help the EU reach its 20%
energy efficiency target by 2020. Under the Directive, all EU countries are required to use
energy more efficiently at all stages of the energy chain from its production to its final
consumption. EU countries were required to transpose the Directive's provisions into their
national laws by 5 June 2014.
France 2014
French NEEAP has set itself two objectives, to reduce its final energy consumption to 131.4
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B+

2013
-2025

+

2005
-2012

A

2013
-2025

+

Mtep and to reduce its primary energy consumption to 236.3 Mtep in 2020 (excluding
international air transport). Moreover, France is on track to achieve its objective of 12 Mtep of
energy savings in 2016, set by Directive 2006/32/EC on energy services (ESD) with around
6.3 Mtep of energy savings between 2007 and 2011 and 9 Mtep of energy savings between
2007 and 2012.
Germany 2014
The third NEEAP is a requirement of the EU Energy Efficiency Directive (EED, 2012/27/EU).
The Plan includes energy use and efficiency targets and reports on efforts and progress to
date. Targets: average annual increase of 2.1% in macroeconomic energy productivity from
2008 to 2020, reduce primary energy consumption from 2008 levels by 20% by 2020 and by
50% by 2050
UK 2011 / 2014
The UK's 2nd NEEAP brought together in one document all the then current and planned
policies and measures the government and the Devolved Administrations have in place to
improve energy efficiency. This updated the previous NEEAP of 2007 and fulfilled the UK's
obligation under the Energy End-Use Efficiency and Energy Services Directive (ESD) to report
on progress towards an overall national indicative energy savings target of 9% by 2016. It was
superseded by the 2014 Energy Efficiency Action Plan under the EU Energy Efficiency
Directive.
2006
11th Five-Year Plan (2006 - 2010) includes energy efficiency of coal-burning boilers
and kilns should be improved by five and two percentage points, saving 25 million and 10
million tons of coal. In 2004 China used 500, 000 medium-sized and small boilers, with an
average capacity of only 2.5 ton per hour, a designed efficiency of 72 to 80 percent and an
actual efficiency around 65 percent. 90 percent of them are coal-burning, consuming 350 to
400 million tons each year, of which 70 million tons can be saved.
The Chinese government also mandated the efficiency improvements for electric motors
nationwide. To enhance motors efficiency by two percentage points and save 20 billion
kilowatt-hours of power per year, the efficiency strategy includes: - the promotion of popularize
highly efficient electrical motors and motors run by permanent magnets; and - the systematic
optimization - through speed-adjusted frequency conversion and automated system control and renovation of high-efficiency wind turbines, pumps and compressors; In 2004, the nation’s
electric motors consumed 60 percent of the country’s total electricity, running at efficiency 10
to 30 percent lower than that of other nations.
China’s strategic plan for energy efficient industrial processes involves equipment renovation
and the design and implementation of process optimization and management measures.
Targeting the metallurgical industry, petrochemical industry, and chemical industry, the
Chinese state aims to improve energy efficiency and industrial competitiveness to "the highest
level or close to the world’s front-runners."
2007 The NDRC implemented new standards that must be met for permits to be issued for
bauxite mines, alumina refineries, primary aluminum smelting operations, secondary
aluminum and aluminum process plants. The standards cover a range of elements, such as
scale of production, minimum size of plants and furnaces, technology to be implemented,
resource use, as well as water and energy consumption. For bauxite mining, overall energy
consumption must be less than 25kg of coal equivalent per tonne produced for underground
mining, and less than 13kg for above-ground operations.
2013 The 12th Five-Year Plan aims to promote the industrialization and local manufacturing
of energy efficient and clean energy technologies such as boilers, motors, regenerative
combustion technology, new energy vehicles, and semi-conductor lighting.
The Act on the Rational Use of Energy (Energy Conservation Act) passed in 1979, revised
in 1993 and 1998, 2002, 2005, 2009, and 2013 sets the foundation for industrial energy
efficiency and energy management regulations.
* Company-level Energy Management Regulations
The Act was revised in 2009 and a new concept for energy management was introduced.
Before the revision of the Act, the regulation was targeted for a factory and facility level, but by
this revision, the concept of “Company-level” energy management was introduced.
* Industry Sector Benchmark
Revision of the Act in 2009 established new national energy efficiency benchmarks for
selected sectors. Sectors covered include iron and steel, cement, thermal power plants,
pulp-papers, petroleum refinery, petrochemicals and soda chemicals. The benchmarks are set
and used as the target standard of the best performing companies (top 10%–20%) in each
subsector.
* Follow-up and Evaluation
As for evaluation, survey forms sent in advance to factories are completed by them, and then
METI and the Energy Conservation Center carry out an on-site survey at each factory and
cross-check the evaluations.
2014 Basic Act on Energy Policy
The Basic Energy Plan is a policy document formulated by the Government of Japan under the
Basic Act on Energy Policy, which entered into force in 2002.
“Designated Energy Management Factories”
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- Appoint an “Energy Management Control Officer” and an “Energy Management Planning
Promoter”
- Develop and submit mid-and long-term energy management plans which include the
company’s energy conservation goal of reducing energy intensity by an annual average of 1%
or more
- Annual reporting to government on energy consumption and investment plans.

Table 20. Reporting requirements for industries, subsidies, public & private partnerships
Country

Term

Assess
-ment

Supplemental information for the Assessment

US

2005
-2012

B+

2005 The High Temperature Superconductivity (HTS) Program works in partnership with
industry to develop high temperature superconducting wire and perform other research and
development activities leading to the commercialization of HTS electric power applications by
U.S. companies.
2006 The National Action Plan for Energy Efficiency (NAPEE) is a private-public initiative to
create a sustainable, aggressive national commitment to energy efficiency through the
collaborative efforts of energy market leaders such as gas and electric utilities, utility regulators,
and other partner organizations.
2007 The DOE’s ITP conducts no-cost industrial energy assessments and trainings each year for
manufacturers of all sizes. To effectively deliver this resource, ITP is expanding its reach through
partnerships with states and utilities.
2008 The Superior Energy Performance programme is a collaboration between the ITP and the
U.S. Council for Energy-Efficient Manufacturing (CEEM) that focuses on developing and
implementing system assessment standards, as well as developing a transparent system to
validate energy intensity improvements and management practices and creating a verified
recorded of energy savings and carbon reductions.
2010 The US EPA Mandatory Reporting of Greenhouse Gases Rule requires large sources
and suppliers in the United States to report GHG emissions annually. Under the rule, five types of
suppliers of fossil fuels or industrial GHGs, manufacturers of vehicles and engines (except light
duty sector), and facilities from 25 source categories that emit 25 000 metric tonnes or more per
year of GHG (CO2e) emissions are required to monitor and report emissions. The new Rule will
cover approximately 85% of the country's GHG emissions and apply to approximately 10 000
facilities.

2013
-2025
2005
-2012

nc

2013
-2025

+

2005
-2012

B-

2013
-2025

+

2005
-2012

A-

2013
-2025

+

EU

CHN

JPN

B-

Germany 2008 The Federal Ministry for Economic Affairs and Energy (BMWi) and KfW have
established the "Special Fund for Energy Efficiency in SMEs" to tackle both the informational
and cost barriers faced by SMEs. The programme has two components; the advice component
and the financing component. The advice component provides grants for SMEs to obtain advice
and consultation regarding energy efficiency.
Germany 2013 The Special Fund for Energy Efficiency in SMEs is to be increased to above
€100m. The fund is to assist a large number of different measures to improve energy efficiency in
SMEs and industry, private consumers and municipalities, e.g. better consumer information,
product innovation, the market launch of energy-efficient products, and innovative municipal
energy efficiency measures.
2006 Within the 11th Five-Year Period, China aims to boost the capability of provincial
efficiency monitoring centers of provinces and principal energy-consuming industries. Such
support appears as renovation of monitoring equipment, personnel training and promotion of
contractual energy management. Liable under federal law, the centers of monitoring and auditing
must develop and provide package services of efficiency diagnosis, design, financing,
renovation, operation and management, for enterprises, government institutions and schools.
Within the 12th Five-Year Period, China plans to promote the industrialization and local
manufacturing of energy efficient and clean energy technologies. The plan also highlights the role
of public policy in encouraging domestic market demand, strengthening the national innovation
system and creating an enabling environment and market readiness.
2006 Under the Energy Conservation Act, companies in subsectors are subject to annual
mandatory reporting on the status of their performance on the benchmarks. Nearly 8000
Japanese firms must publicly report their annual CO2 emissions.
2007 The Development Bank of Japan (DBJ) and Japan Smart Energy Co., a Japanese
accounting firm specialized in environmental issues, jointly established Energy Bank, the first
fund of its kind in Japan, to invest in the installation of facilities that help reduce CO 2 emissions.
2012 Green investment tax reduction system was established after the abolishment of the
previous energy efficiency related preferential tax system in 2012. Business operators who
purchase the target equipment during the period from April 1, 2013 to March 31, 2016 are eligible
for special depreciation of 30% against standard purchase prices or 7% tax deduction (SMEs
only).
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Table 21. Energy efficiency standards for buildings
Country

Term

Assess
-ment

Supplemental information for the Assessment

US

2005
-2012

B+

2008 The Department of Housing and Urban Development (HUD) is directed to update energy
efficiency standards for all public and assisted housing by applying the International Energy
Conservation Code (IECC).
2008 Section 413 of the Energy Independence and Security Act of 2007 (EISA) requires
DOE to establish "standards for energy efficiency in manufactured housing" within 4 years (by
December 2011). Those standards are in addition to and are expected to eventually replace the
energy efficiency standards in the current HUD regulations (24 CFR Part 3280), commonly
known as the HUD-code.
2008 Sections 421, 422, and 423 of the Energy Independence and Security Act of 2007
address the development of commercial high-performance green buildings. The
High-Performance Green Building Partnership Consortia was developed in response to these
provisions.

2013
-2025
2005
-2012

nc

2013
-2025

+

2005
-2012

A-

2013
-2025
2005
-2012

+

2013
-2025

+

EU

CHN

JPN

B+

B+

2010 EU Energy Performance of Buildings Directive (EPBD) (Directive 2010/31/EU)
 energy performance certificates (EPCs) are to be included in all advertisements for the sale or
rental of buildings
 EU countries must establish inspection schemes for heating and air conditioning systems or
put in place measures with equivalent effect
 all new buildings must be nearly zero energy buildings (nZEB) by 31 December 2020 (public
buildings by 31 December 2018)
 EU countries must set minimum energy performance requirements for new buildings, for the
major renovation of buildings and for the replacement or retrofit of building elements (heating and
cooling systems, roofs, walls, etc.)
 EU countries have to draw up lists of national financial measures to improve the energy
efficiency of buildings
UK 2008 The CRC (carbon reduction commitment) Energy Efficiency Scheme (CRC
Scheme) is designed to improve energy efficiency and cut emissions in large public and private
sector organizations. The CRC affects large public and private sector organizations across the
UK, together responsible for around 10% of UK GHG emissions. Participants include
supermarkets, water companies, banks, local authorities and all central government
departments.
2012 Under the Energy Efficiency Directive:
 EU countries make energy efficient renovations to at least 3% of buildings owned and
occupied by central government
 EU governments should only purchase buildings which are highly energy efficient
 EU countries must draw-up long-term national building renovation strategies which can be
included in their NEEAPs.
France 2012
The 2012 thermal regulations aim to improve the energy performance of new buildings and
should generate energy savings in the order of 1.15 Mtep in 2020. The housing energy efficiency
improvement plan (Le plan de rénovation énergétique de l’habitat PREH) aims to accelerate the
renovation of existing housing stock, relying in particular on the network of Renovation
Information Service Points (Points Rénovation Information Services PRIS) and to achieve a
better articulation of existing systems.
2007 The central government adopted China's first national building energy standard as part of
its 11th Five Year Plan. The standard requires a 50% reduction by 2020 of building's total
operation load based on a building's energy consumption during the 1980s, calculated using
average consumption by building type within a designated climate zone. The regulation covers
residential, commercial and public buildings. Construction enterprises that do not comply with the
regulation may face penalties of CNY 200,000 to CNY 500,000, while design institutes that
violate the rules will face penalties of CNY 100,000 to 300,000.
2014 The standards are revised to meet the 2020 target.
Standards for energy efficiency of buildings have been used since 2003. .
2009 The Top Runner Program included houses to put a mandatory standard on energy
efficiency.
2014 In the Basic Energy Plan published in 2014, the policy direction regarding the housing
sector was stipulated that the government will facilitate energy efficiency in the sector through
possible strengthening of energy efficiency standards, further dissemination of ZEH (Zero Energy
House), and promotion of smart lifestyle, etc.
2013-15 The Top Runner Program is a mandatory standard program based on the Energy
Conservation Act targeting manufacturers and importers of energy-consuming products. Energy
efficiency of construction material has been recognized as the important measure to facilitate
energy efficiency in housing and construction sector, and under this circumstance, there was an
amendment to the Act to newly target construction materials such as window (sash and
multi-layered glass) and insulation material in 2015.
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Table 22. Subsidies and other supports to promote energy efficient buildings
Country

Term

Assess
-ment

Supplemental information for the Assessment

US

2005
-2012

B+

2013
-2025

nc

2005
-2012

A-

2013
-2025

nc

2005
-2012

B

2005 The federal tax credit for energy-efficient home improvements was established by the
Energy Policy Act of 2005. The credit applies to energy efficiency improvements in the building
envelope of existing homes and for the purchase of high-efficiency heating, cooling and
water-heating equipment.
2008 The U.S. DOE launched the Builders Challenge, calling on the U.S. homebuilding
industry to build 220,000 high-performance, energy efficient homes by 2012. The voluntary
programme also aims for 1.3 million of these high-performance homes to be built by 2030.
2008 The property-assessed clean energy (PACE) model is an innovative mechanism for
financing energy efficiency and renewable energy improvements on private property. PACE
programs allow local governments, state governments, or other inter-jurisdictional authorities,
when authorized by state law, to fund the up-front cost of energy improvements on commercial
and residential properties, which are paid back over time by the property owners.
2009 Assisted Housing Stability and Energy and Green Retrofit provides grants or loans
through HUDs Office of Affordable Housing Preservation (OAHP) for energy retrofits and "green"
investments to property owners receiving project-based assistance. Incentives may be provided
for owners to undertake energy or green retrofits as a part of such grant or loan terms, including,
but not limited to, fees to cover investment oversight and implementation by the owner, or to
encourage job creation for low-income or very low-income individuals.
2012 Industrial Assessment Centers (IACs) provide eligible SMCs with no-cost energy
assessments. Additionally, the IACs serve as a training ground for the next-generation of
industrial engineers. Assessments are performed by local teams of engineering faculty and
students from 24 participating universities across the country. Each assessment involves an
examination of potential savings from energy efficiency improvements, waste minimization and
pollution prevention, and productivity improvement. Each assessment typically identifies about
$55,000 in potential annual savings on average. Over 15,000 IAC assessments have been
conducted.
France 2005 Amendments to the French tax laws Robien Mechanism will require rental
property built after 1 January 2006 to reduce energy consumption by 8-15% over existing
standards to qualify for tax relief. Since 2003, the Robien Mechanism has enabled individual
investors in new rental property to deduct up to 65% of total costs - including the initial purchase
price, interest and fees on loans, property management costs and various property taxes - from
rental income over a 15-year period.
Germany 2006 Germany's Blue Angel ecolabelling scheme has launched a label for highly
insulated hot water tanks, among labels for several other products of household heat production.
Consumers who buy hot water tanks meeting the standard could reduce their energy costs for
heating water by up to 10%, according to the German environment ministry. The government’s
goal is to increase the energy efficiency of 5% of existing buildings built before 1978 every year.
Germany 2009
The Energy Saving Ordinance, enacted in 2002, was revised in 2009 to
raise the level of energy performance of buildings. KfW banking group is providing direct loans to
municipalities for energy-efficient redevelopment of schools, school sports halls, children’s
daytime facilities, and buildings used for work with children and young people. Funding is
awarded for redevelopment to new construction level in conformity with KfW efficient building
standards 100, 85, 70 and 55 as well as certain individual measures such as thermal insulation
and heating or window replacement.
2012 Ecodesign Directive amended 2012/27/EU
 Establish an indicative national energy efficiency target.
 Approve a long-term strategy to renovate residential and commercial buildings.
 Renovate, from 1 January 2014, 3 % of the total floor area of government-owned buildings.
 Submit large enterprises to an independent energy audit from 2016.
 Ensure customers are billed on their actual consumption at least once a year.
 Inform the Commission, by 31 December 2015, of the potential for efficient co-generation* and
district heating and cooling*.
UK 2013 The Green Deal (GD) provides a framework of accredited market participants,
through which people pay for some of the cost of improving their homes and businesses using a
type of loan that is paid back with the savings they can expect to make on their fuel bills. Prior to
signing a GD Plan, an assessor will recommend improvements that are appropriate for a property
and indicate whether they can be expected to pay for themselves through reduced energy bills.
A requirement on larger energy suppliers – the Energy Company Obligation (ECO) – will work
alongside the GD to provide additional support for viable packages of energy efficiency measures
that are unlikely to be fully financed by the GD. By 2020 the GD and ECO could save UK homes
and businesses 4.5 MtCO2 per year.
2008 Energy Conservation Law aims at meeting residential demands for energy by promoting
energy conservation with an emphasis on economic and social development as well as the
economic benefits of energy efficiency. It includes a strategy to incorporate conservation and
efficiency into economic and social planning nationwide, focusing on the rational use of energy
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and decreasing the environmental impact of energy use.

JPN

2013
-2025
2005
-2012

nc

2013
-2025

nc

B+

2006 The government adopted the "Basic Program for Housing", planning to improve
housing standards over the next 10 years. The Ministry of Land, Infrastructure, Transport and
Tourism (MLIT) has clear targets for housing by 2015:
1) 40 percent of housing should adopt energy saving measures, for example double-paned
windows (18% as of 2003);
2) increase the life span of housing to about 40 years (about 30 years as of 2003).
2010 Housing eco-point scheme is a scheme where consumers can earn points while
shopping when buying scheme specified eco-friendly products. The earned points can be
exchanged for a product or service which the consumer wishes. This point scheme was first
started on December 8, 2009 targeting home appliances as a part of the strong energy efficient
appliance promotion policy, but the initial was successfully ended, and the new scheme re-started
targeting the housing sector.
2011 ZEB and ZEH are recognized as the key energy and electricity saving concept in
Government’s national strategic documents such as 2011 Energy conservation technology
strategy and the latest 2014 Basic Energy Plan.

Table 23. Energy efficiency standards, labeling and supports to promote energy efficient household
electric and other energy-related products
Country

Term

Assess
-ment

Supplemental information for the Assessment

US

2005
-2012

B

2006 DOEs regulations under the National Appliance Energy Conservation Act (NAECA)
established a new efficiency standard for certain heating and cooling systems. The greatest
impact of the new requirements is on residential sized central air conditioners and heat pumps,
whose minimum efficiency ratings are now SEER 13 for cooling and HSPF 7.7 for heat pump
heating. Second, DOE has issued a new version of RES check software (v 3.7, release 1b)
which incorporates the new NAECA requirements. In addition, the Building Codes Assistance
Project contains information for states implementation of the new standards for residential air
conditioners and heat pumps.
2006 The Advanced Energy Design Guides (AEDG) are a series of publications designed to
provide recommendations for achieving energy savings over the minimum code requirements of
ANSI/ASHRAE/IESNA Standard 90.1-1999. The initial series of guides have an energy savings
target of 30% which is the first step in the process toward achieving a net zero energy building.
2006 Appliances and Commercial Equipment Standards Program is a DOE-managed
program which develops, promulgates, and enforces test procedures and minimum energy
efficiency standards for residential appliances and certain commercial equipment. Under the
EISA 2007 and EPAct 2005 the DOE is required to set new appliance efficiency standards.
2008
The Energy Improvement and Extension Act of 2008 extends the credit for
appliances (energy-efficient dishwashers, clothes washers, and refrigerators) manufactured
after 2007 through 2010, in addition to increasing the credits standards and amounts
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2009
EU Eco-design Directive: 2009/125/EC of the European Parliament and of the Council
of 21 October 2009 established a framework for the setting of eco-design requirements for
energy-related products. It establishes a framework for minimum eco-design requirements which
goods that consume energy must meet before they can be used or sold in the EU.
2010
EU Eco-labeling Directive: Directive 2010/30/EU on the indication by labelling and
standard product information of the consumption of energy and other resources by
energy-related products. This Directive established a framework for labelling and consumer
information regarding energy consumption for energy-related products.
France 2010
A periodic inspection is mandatory for air conditioning systems with an
effective rated output above 12kW. This mandate applies to 300000 systems in France, which is
10% of the stock.
Germany 2009 The aim of the “Buy Smart” project is to promote the purchase of
energy-efficient products. The project is targeted at public-sector and private buyers.
UK 2007 The British government announced that the country would begin phasing out
incandescent lightbulbs in early 2008 in favor of low energy varieties. The aim of this voluntary
agreement with major lightbulb makers and retailers and energy utilities was to cut up to five
million tonnes of carbon dioxide emissions a year by 2012 by cutting electricity demand.
Superseded by new EU lighting standards.
2012 Ecodesign Directive amended 2012/27/EU
EU Eco-labeling Directive Amended
Directive 2012/27/EU establishes a common framework to promote energy efficiency in the
Union. The Member States are therefore encouraged to implement cumulative energy efficiency
measures rather than energy efficiency measures for each individual product.
2008
As part of a plan to phase out incandescent lighting, the Ministry of Finance announced
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the first stage of the plan, to subsidize 50 million low-energy bulbs onto the market.
2009 As a complement to the official publication promoting energy efficient products, the
Chinese Government has begun a taxation and subsidy programme to encourage the public’s
use of energy efficient and low-carbon appliances. Appliances specifically targeted include air
conditioners, and energy efficient motors.
2012
For one year, the State Council will subsidize the purchase of a variety of
low-consumption household electrical appliances (including flat-panel TVs, refrigerators,
washing machines, and air conditioners), energy saving lightbulbs and LEDs, vehicles with
engines smaller than 1.6L, and highly-efficient electrical machinery.
2008 The Energy-Efficient Household Appliance Promotion Forum was established with
the aim of further promoting the widespread use of energy-efficient household appliances (e.g.
air conditioners, refrigerators, lighting) as a national movement through collaboration with
concerned parties, including household appliance manufacturers/retailers and consumer groups.
2008
The Energy Conservation Frontrunner Plan (or top-runner approach) reinforces the
national strategy to reduce petroleum consumption. Setting a target to improve energy efficiency
by 30% relative to 2006 by 2030, the Japanese government pledges to establish a
state-of-the-art energy supply-demand structure within a market of high prices that the
government expects to endure for the medium to long-term.
2008 Eco-points were put on energy efficient household electrical appliances to subsidize the
purchase of these products.
2013 The Energy-Efficient Household Appliance Promotion Forum was re-organized and
re-named to Smart-life Japan Promotional Forum.
2013-2015
The Energy Conservation Frontrunner Plan was revised to strengthen the
standard for each product, as well as to widen the scope of the scheme.

Table 24. Emissions trading at national level (caps on industries)
Countr
y
US

EU

CHN

JPN

Term

Assess
-ment

Supplemental information for the Assessment

2005
-2012
2013
-2025
2005
-2012

C

Waxman-Markey Bill in 2009 and Kerry-Lieberman Bill of 2010 proposed ETS at national level,
covering electricity and industry sectors, but neither was approved.
No ETS has been approved at national level, but ten states have introduced emissions trading.

2013
-2025

－

2005
-2012
2013
-2025
2005
-2012
2013
-2025

C

nc
A-

nc
C
nc

EU-ETS Phase I (2005-2007), Phase II (2008-2012) The targeted industries were electricity,
heat, oil refinery, iron & steel, cement, glass, lime, bricks, paper&pulp, etc. Aviation was added
in the Phase II period. Volume of traded allowances surpassed 40million in 2009, 70 million in
2011.
UK 2001 The government set “Climate Change Levy Carbon Price Support rates”, which
was a carbon floor price to reduce price volatility. Its initial target was to reduce GHG emission
12.5% from 1990 level during Kyoto Protocol’s first commitment period (2008-2012). In 2012,
UK achieved 22% reduction.
2014 European Council decided to reduce GHG emission covered by the EU-ETS 43% from
2005 by 2030. Phase III (2013-2020) added some other industries such as CCS, petrochemical,
ammonia, aluminum, etc.
No emissions trading implemented at national level.
There are discussions in government towards introduction of ETS at national level. It may
include electricity, metals and non-metals, construction, chemicals, aviation, etc.
Voluntary ETS has been introduced, in which 389 companies participated. Caps were set
voluntarily, and they over-achieved the target.
No ETS has been introduced nor planned.

Table 25. Emissions trading at local levels, and other carbon markets
Country

Term

Assess
-ment

Supplemental information for the Assessment

US

2005
-2012

B+

California Cap-and Trade Program covers large-size electricity, iron and steel, and energy
supplying industries. The scheme covers 85% of GHG gases from the state.
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No ETS at local levels.

Local level emissions trading scheme was introduced in 7 local authorities as
pilot-phase projects.
Beijing: Covers electricity, heat, cement, petrochemical, manufactures, non-manufacturers, total
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JPN

2013
-2025
2005
-2012

nc

2013
-2025

nc

B－

of 490 companies, responsible for 40% of CO2 gases.
Shanghai: Covers electricity, iron&steel, cement, petrochemical, chemical, non-metal,
construction, fiber, paper&pulp, rubber, aviation, shipping, railroads, commercial, hotels,
finance, total of 197 companies, responsible for 50% of CO2 gases.
Guangdong: Covers electricity, iron&steel, cement, petrochemical, total of 827 companies,
responsible for 55% of CO2 gases.
Tianjin: Covers electricity, heat, iron&steel, cement, petrochemical, manufacturers, total of 114
companies, responsible for 60% of CO2 gases.
Hubei province: Covers electricity, heat, iron&steel, cement, petrochemical, oil, chemical,
automobile, non-metal, glass, fiber, paper & pulp, medicine, food, total of 138 companies,
responsible for 35% of CO2 gases.
Shenzhen: Covers manufactures and large-size public buildings, total of 635 companies,
responsible for 40% of CO2 gases.
Chongqing: Covers manufactures, total of 240 companies, responsible for 40% of CO 2 gases.
The above-mentioned ETSs are to continue, enlarging the scope of the coverage, but without
ambitious caps.
Japan discussed the introduction of a cap and trade scheme at the national level, but failed to
introduce it. Voluntary schemes such as JVETS, JVER and domestic CDM were implemented
partially as ETS. At the local government level, Tokyo metropolitan government introduced a
cap and trade scheme.
The Tokyo Cap-and-Trade Program (TMG ETS) The Tokyo Metropolitan Assembly passed
the bill on cap-and-trade ETS, taking effect in fiscal 2010. In March 2009, TMG set the cap for
the first compliance period (fiscal 2010 ~ 2014). This aims to reduce total emissions among the
capped sectors (mainly business facilities such as office buildings, and industry facilities such
as small-size factories), by 6% from the base-year emissions. Total emissions of the covered
facilities for fiscal year 2012 were reduced by 22% from base-year emissions (base year
emission= average of emissions of three consecutive fiscal years selected between
FY2002-2007). The same level of reductions was again observed in fiscal year 2011, mainly
due to significant energy savings required to respond to power crisis following the Great East
Japan Earthquake.
Other carbon markets
2008
J-VER (Japan- Verified Emission Reduction) scheme
An offsetting mechanism between private companies in Japan.
2008
Subnational crediting mechanism: Companies were eligible to sell emission credits due
to their emission reduction actions. The scheme was participated by 1466 plants, and as a total
achieved 1.7million tCO2.
Tokyo Metropolitan Government
Phase II: (2015-2019) aims at reducing emissions 15% in industry sector and 17% in
commercial buildings.
Other carbon markets
2013 J-VER and subnational crediting mechanism were integrated and became J-credit
scheme. About 400 projects are registered.

Table 26. Energy tax, carbon tax
Country

Term

Assess
-ment

Supplemental information for the Assessment

US

2005
-2012

B-

2013
-2025
2005
-2012

nc

Energy taxes are introduced only for fuels related to transportation.
Some states introduce tax on electricity use.
City of Boulder was the first in the United States to introduce carbon tax on electricity generated
by fossil fuel fire power plants. Tax income is used for the city’s Climate Action Plan.
No taxes at federal level. City of Boulder decided to extend its carbon tax up to 2018.

2013
-2025

+

2005
-2012

B-

EU

CHN

A

The Energy Tax Directive of 2003 imposed minimum level of tax on energy use. However, the
tax rate was not consistent with carbon intensity of fuels, revision was proposed in 2011. A key
feature of the proposal was to tax energy in a way that reflects both its CO2 emissions and its
energy content. Energy taxes would be split into these two components to determine the overall
rate at which the fuel is taxed. The proposal also made a distinction between sectors covered
by the ETS and those that are not, to avoid double taxation. The member countries were not
able to achieve an agreement, and the proposal was withdrawn in 2015.
Meanwhile, as for some member countries, Germany and the UK, have introduced energy tax
in 1999 and climate change levy in 2001 respectively. The tax income is used for social welfare,
not to invest in improve energy efficiency.
France 2013 The Congress adopted in 2013 to tax energy products not covered by ETS, and
carbon tax was introduced in 2014. The tax was €14.5/tCO2for the year 2015 and €22/tCO2 in
2016.
UK Climate change levy continues. The tax rate was $15.75/ tCO2e for year 2014.
Introduction of excise taxes in 2009 covered almost all products related to oil, at a flat rate
across all types of users.
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JPN

2013
-2025

nc

2005
-2012

B+

2013
-2025

+

No introduction of carbon tax until 2012. Oil and coal tax had been introduced since 2003
mainly to use the tax revenue to subsidize construction and maintenance of roads.
2012
Global warming tax was introduced to tax energy according to carbon intensity. The
initial tax rate was $2.6/tonne CO2 and was planned to increase over three years. Tax revenue
is ear-marked, and invested into introduction of renewable energy and improvement of energy
efficiency.

Table 27. Transportation: subsidies and tax exemptions for energy efficient cars
Country

Term

US

2005
-2012

C

2013
-2025
2005
-2012

nc

2013
-2025

-

2005
-2012

B

France: A: Scrap incentive of 1000€ is offered when scrapping old cars and buying new energy
efficient vehicle. Subsidies are also available on energy efficient subway cars.
Germany: A: Scrap incentive of 2500€ is offered when scrapping old cars and buying new
energy efficient vehicle. Subsidies up to 6050€ is available when purchasing EUROV or
EUROVI standard vehicles. Vehicle registration tax rate is in relation to carbon intensity.
UK: B: Vehicle registration tax rate is in relation to carbon intensity.
France: --: Scrap incentive is terminated.
Germany: --: Scrap incentive is terminated.
UK: nc continuation
Tax rate in relation to engine size.

2013
-2025

nc

Continuation

2005
-2012

A

2013
-2025

+

Tax credits are introduced for energy efficient cars since 2009, and scrap incentive is offered
since 2012. 。
Tax credits are offered to more energy efficient cars than before. Scrap incentiveis terminated.

EU

CHN

JPN

Assess
-ment

A-

Supplemental information for the Assessment
No policy found.

Table 28. Transportation: R & D related to improvements in energy efficiency of cars
Country

Term

Assess
-ment

Supplemental information for the Assessment

US

2005
-2012

C

No policy found.

2013
-2025

nc

2005
-2012

C+

2013
-2025

nc

2005
-2012
2013
-2025
2005
-2012
2013
-2025

C

France: B: Funding available for R&D for less carbon emitting cars (57 million € in 2009)
Germany: C: No policy found.
UK: C: No policy found.
France: nc: continuation
Germany: nc
UK: nc
No policy found.

nc

No policy found.

C

No policy found.

nc

No policy found.

EU

CHN

JPN

Table 29. Transportation: Regulations on the sales and use of less energy efficient cars
Country

Term

US

2005
-2012

Assess
-ment

B+

Supplemental information for the Assessment
Fuels for automobile and for non-commercial boats are taxed at federal level. VAT is imposed
on other energy products for transportation at state levels.
Gasolines and diesels containing bio fuels are taxed at the same rate as normal gasolines and
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EU

CHN

JPN

2013
-2025
2005
-2012

nc

2013
-2025

nc

2005
-2012
2013
-2025
2005
-2012
2013
-2025

B

A

+
A
+

diesels.
California, Texas and Pennsylvania impose other consumption taxes on transportation fuels in
additin to federal taxes.
“(http://www.keepeek.com/Digital-Asset-Management/oecd/taxation/taxing-energy-use/united-s
tates_9789264183933-38-en#page6 )
Gas Guzzler Tax (USD1,000～7,700) is imposed to vehicles less than 22.5mile/gal. Labeling is
used to inform energy efficiency of vehicles.
Continuation
EU: A: EU directive in 2009 obligates car selling companies to sell vehicles of which the
average fuel efficiency rate be above certain standards.
France: B: Labeling is used to inform energy efficiency of vehicles.
Germany: A: Labeling is used to inform energy efficiency of vehicles. Also, vehicles more than
12tonne is taxed according to length of using toll roads. Oil tax rate has been elevated since
1999, and further elevated in 2000.
UK: B: Labeling is used to inform energy efficiency of vehicles.
EU: nc
France: nc
Germany: nc
UK: nc
Energy efficiency standards are introduced in2005. China aims at improving energy efficiency
by 10% by 2009, and by 20% by 2012 from levels of 2005.
Aims at same level of energy efficiency standards by 2020
Top-runner program prohibits sales of vehicles that do not satisfy standards. Labeling is used to
inform energy efficiency of vehicles.
In addition to policies above, from 2014, old cars will be taxed at higher rate to motivate
scrapping. Carbon tax on gasoline introduced in2012 is elevated in 2016 to be JPY760 per kilo
litre.

Table 30. Summary table for assessment by action indicators in Goal 2
Sector

1. Industry

2. Buildings

3.
Transportation

Candidates of Action
Indicators
Table 18. Target for GHG
emission
Table 19. Target for energy
efficiency
Table 20. Subsidies and
partnership
Table 24. ETS at national
level
Table 25. ETS at local level,
and other carbon markets
Table 26. Carbon / energy
taxes
Table 21. Regulations on
energy efficiency
Table 22. Subsidies for
low-carbon buildings
Table 23. Promotion of
efficient home appliances
Table 27: subsidies on
energy efficient vehicles
Table 28: R & D
Table 29: Regulations
against less efficient cars

USA
2005
2013
-2012
-2025
B
nc

2005
-2012
A-

EU
2013
-2025
+

China
2005
2013
-2012
-2025
C+
nc

Japan
2005
2013
-2012
-2025
B
+

B+

nc

A-

+

B+

+

A

+

B+

nc

B-

+

B-

+

A-

+

C

nc

A-

－

C

nc

C

nc

B+

nc

C

nc

C

nc

B-

nc

B-

nc

A

+

B-

nc

B

+

B+

nc

B+

+

A-

+

B+

+

B+

nc

A-

+

B

nc

B+

nc

B

nc

B+

nc

B+

nc

A

+

C

nc

A-

－

B

nc

A

+

C

nc

C

nc

C

nc

C

nc

B+

nc

A

nc

B

+

A

+

Note: Cells in shade indicates rating better than B+ for the 2005-2012 period, or those better than ++ for the
2013-2025 period.
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4.2.2 Outcome Indicator
4.2.2.1 Outcome Indicator 3: Final energy consumption/GDP (Figure 4)
Japan keeps the front runner’s position, both in the past and in the future projection. The EU is likely to
catch up with Japan by 2025. Although it is hard to see from this figure, the gap between the United States
and other industrialized countries is quite large, almost twice the level of Japan. The gap will be narrower
by 2025 but still the rating of the United States will not be as good as the other two.
China has rapidly improved the efficiency rate in the past decade, but further improvement is required in
coming years. According to this calculation, China will not reach the level of United States under this
indicator even in 2025.
For all countries, speed of improvement expected in the future years (S-F) is likely to be less than that of
the past years (P-S).

0.6

0.5

0.4

0.3

0.2

China
0.1

0
2000

USA
EU
Japan
2005
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2015

2020

2025

2030

Figure 4: Outcome Indicator 3: Final energy consumption/GDP (mil. tons of oil eq. [TOE]/billion USD)

4.2.3 Implications from matching action-outcome indicators
Comparison of Table 30 and Figure 4 reveals that both Japan and EU had made the best performance in
both Action and Outcome indicators related to Goal 2 in the past years (P-S). However, the actions taken
by the two economies are quite different. As for industries, The EU utilized the EU-ETS to set emission
caps to major energy intensive industries, and the industries followed the rules under EU-ETS to reach
their respective emission goals. On the other hand, Japanese government let industries set their own
voluntary emission or energy efficiency goals, and utilized subsidies and government-company
partnerships to achieve the best performance in terms of energy efficiency while maintaining level of
productivity. For building sector, the EU mainly introduced standard setting and labeling to promote
energy efficient products. Japan targeted home electric products to improve energy efficiency by
top-runner approach, and subsidized the sales of energy efficient products by eco-points.
Target setting seems to be an effective policy regardless of availability to trade emission allowances up to
a certain point, but it seems to be level of targets that will matter more in future years. Japanese
companies might be able to accept more ambitious emission reduction targets when emisisons trading is
in full operation. Standard setting and labeling are popular policies introduced in other countries as well,
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but subsidies on these labeled products will further stimulate consumers to purchase these products. It
should be noted, however, that subsidies are not always the best instrument to reduce overall use of
energy, because consumers may end up using more of these “energy efficient” appliances than without
subsidies.
Ratings of the United States under both Action and Outcome Indicators of Goal 2 are not as good as other
industrialized countries. In addition to relatively low ratings related to actions, price of energy in the United
States, which is considerably lower than that of the EU and Japan, has established industry process and
people’s lifestyle including dwelling and transportation that are based on energy affluent condition. Even if
the U.S government succeeded in implementing policies similar to those introduced in the EU and Japan,
the policies may not be able to reduce as much CO 2 emissions as those in the EU and Japan, due to
relatively inexpensive energy. Pricing of energy and other incentives to improve energy efficiency must go
hand in hand.
China’s rapid improvement in the past decade observed in Figure 4 is due to several reasons. The first
reason is high GDP growth during these years, the second is that China was able to tackle from
low-hanging fruits, which means that there were more inefficient facilities in China than in other three
economies at the time of 2005. In addition, the third reason is China’s implementation of stringent
regulations on energy efficiency during the period. Now that China’s GDP growth is not as high as it used
to be, additional actions are required for China to continue making progress in the areas of Goal 2.
Stringency of regulations on energy efficiency will affect China’s energy use in the next 40 years or so.
As was indicated in Figure 4, speed of improvement expected in the future years (S-F) is likely to be less
than that of the past years (P-S) for all countries. It may be more important to reconsider ways to reduce
energy use while maintaining GDP growth in a more efficient manner. One way is to improve energy
efficiency of each product or each manufacturing process. Another is to shift country’s industries in
less-energy-intensive industries. As for the latter, China, for instance, has indicated a plan to welcome
growth in service sector. Although shifting industries from energy intensive to less intensive ones in one
country is effective in reducing final energy consumption in the country, it may end up in increasing
“carbon leakage”, meaning increase in energy intensive production in another country where regulations
are less stringent.
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4.3 Goal 3: Decreasing demand for energy services
4.3.1 Action Indicators

In all four economies taken up in this study, number of policies implemented to aim for Goal 3 was
considerably smaller than Goals 1 and 2. Some policies had effects on both Goals 2 and 3. These
overlapping policies were classified in either of the two goals, depending on main objective of the policies.
Policies categorized in Goal3 were further grouped into four: those targeting demand-side management in
industry and energy sectors, those targeting building sector and final consumers, those targeting
transportation sector, and urban planning.
4.3.1.1 Decreasing demand for energy service in energy and industry sector
As for policies to decrease demand for energy service in energy sector, a variety of demand side
management is taken up in electricity sector. Demand response is a way to reduce demand when demand
for electricity are on the verge of overwhelming the supply. Aggregators are responsible for controlling the
demand. Although this system is still not yet fully implemented in any of the countries covered by this
study, pilot-phase projects are conducted in some countries.
EU is the only region where targets for reducing energy consumption are set in absolute terms.
Meanwhile, it is politically difficult to put stringent regulations on energy use in any of the sectors.
Industries do not face regulations to limit their production for the purpose of climate change mitigation in
any of the countries covered in this study. China is the only country that shut down inefficient power plants
and steel mills to improve energy efficiency of industry sector as a whole.
Wise-use of energy has been observed particularly in EU and Japan. Combined heat and power (CHP),
or cogeneration, is a way to make best use of heat to reduce extra demand for energy for heating. It has
been mainly used in European countries. Cascading use of energy at local levels or inside industry parks
are mostly observed in EU and Japan.
4.3.1.2 Demand-side management in building sector
A variety of energy management services (EMSs), including BEMS and HEMS, are available in all
countries, but remain to be voluntary. Energy Service Companies (ESCOs), born in the United States in
the 1980s and spread over the world since then, played an important role of reducing demand for energy
in building sector. Although its role seems to be over by the time of the period covered in this study, many
small-size building owners are still in needs for suggestions for further reduction of energy use.
4.3.1.3 Policies to change behavior of consumers and people’s lifestyle
People’s consumption patterns and lifestyle affect country’s GHG emission at grass-root level. Although
changes are necessary in all countries in this area, it is hard for individuals to recognize a link between
their own small behavior and global climate change. Environmental education, campaigns and other
outreach activities are already in place in all four countries. In addition, visualization, including smart
metering, is important for the individuals to actually see how much energy individuals use.
4.3.1.4 Energy and pricing, emissions trading
In theory, demand for energy should decrease as price of energy rises. Tax on energy could be effective in
reducing demand for energy if the rate was high enough to affect the demand. In most countries that have
already introduced energy or carbon taxes, however, the tax rates are not high enough to make such
changes, or had tax exemptions for some energy intensive industries.
As regards to emissions trading scheme in terms of its effect on Goal 3, agencies might respond to the
scheme by reducing energy demand just tentatively if they were uncertain how long the ETS may last in
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the future. They may prefer to invest into less carbon intensive sources of energy or improvement in
energy efficiency when they are certain that the ETS would continue for an extensive time frame. Basic
idea of white certificates is similar to emissions trading, because it utilizes market mechanism to reduce
energy consumption in an economically effective way.
4.3.1.5 Decreasing demand for transportation
Attempts to reduce heavy dependency on the use of private cars are being observed in all countries, and
the actions are rated high. Many of these policies are targeted also to reduce congestions. Promotion of
energy efficient way of driving (increasing and decreasing speed slowly) was not introduced in the United
States.

Table 31. Decreasing demand for energy in energy and industry sectors (demand-responses)
Country

Term

Assess
-ment

Supplemental information for the Assessment

US

2005
-2012

A-

2005 The US DOE’s Save Energy Now campaign forms a part of the DOE ITP, which
seeks to reduce excessive energy use at US industrial facilities.
Energy Policy Act of 2005 required states to start investigations on possibility of introducing
demand-response of electricity.
2007 The Waste Energy Recovery Registry (WERR) is created and populated as directed
by Congress under Title IV, Subtitle D, Section 451 of the Energy Independence and Security
Act of 2007 (EISA).
2008 The CHP Technical Assistance Partnerships (CHP TAPs) promote and assist in
transforming the market for CHP, waste heat to power, and district energy technologies and
concepts throughout the United States.

2013
-2025
2005
-2012

nc

2013
-2025

+

2005
-2012

B+

2013
-2025

+

2005
-2012
2013
-2025

C+

EU

CHN

JPN

A-

+

2006 Communication from the Commission: Action Plan for Energy Efficiency
(2007-2012): COM(2006)545 final
The Action Plan aimed at achieving a 20 % reduction in energy consumption by 2020. The
Action Plan includes measures to improve the energy performance of products, buildings and
services, to improve the yield of energy production and distribution, to reduce the impact of
transport on energy consumption, to facilitate financing and investments in the sector, to
encourage and consolidate rational energy consumption behavior and to step up international
action on energy efficiency.
Germany 2012
CHP Agreements with Industry
UK 2013
A target on final energy consumption of the year 2020 to be 18% less than the
BAU case set at the time of 2007.
2007 The NDRC issued orders to retire small and inefficient plants in various industrial
sub-sectors. All coal-fired power plants of less than 50MW capacity, and those with capacity
between 50 and 100MW that have been in operation for over 20 years will be required to
close by 2010. Generators with unit coal consumption 10% or more above the provincial
average or 15% above the national average are also targeted for closure. In the cement
sector, all plants with an annual capacity under 200 000 tonnes were to be closed by the end
of 2008, and 250 million tonnes (Mt) of outdated and inefficient capacity to be retired by 2010.
In the steel sector, outdated and inefficient pig iron capacity is to be reduced by 100 Mt and
steel capacity by 55 Mt, both by 2010. In addition, all blast furnaces below 300 m3 must be
closed by 2010. Steel-making furnaces with less than 20 tonne capacity and blast furnaces
below 100m3 were to be closed by 2007. NDRC has established reduction quotas at the
provincial and regional levels, for which provincial officials are held responsible through
agreements signed with the central government.
2010 Final consumers of electricity were obliged to cut their demand for electricity by 0.3%,
as well as to cut total peak of demand by 0.3%.
2014 China’s Policies and Actions on Climate Change
The Twelfth Five-Year Plan includes plans to adjusting industrial structure
 Promoting the transformation and upgrading of traditional industry.
 Accelerating the elimination of backward production capacity.
 Boosting the development of strategic emerging industries.
 Vigorously developing the service industry.
Energy efficiency law obliges industries to select personnel in charge of energy use. The
selected person should monitor energy use.
Demand response in electricity sector is under consultation.
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Table 32. Decreasing demand for energy in building sector
Country

Term

Assess
-ment

Supplemental information for the Assessment

US

2005
-2012

B

2007 Lifecycle Building Challenge
This competition was designed by the EPA to recognize cutting-edge green building ideas
which reduce the environmental and energy impacts of buildings. Lifecycle building
incorporates innovative strategies for creating buildings that can be easily disassembled,
allowing their components to be reused rather than landfilled to conserve resources and
energy.
2008 The U.S. Treasury Department's Accelerated Recovery Period for Depreciation of
Smart Meters and Smart Grid Systems allows for accelerated depreciation for qualified
smart electric meters and smart electric grid equipment.
"Super-ESPC" (ESPC stands for Energy Savings Performance Contracts) in the 1990 was
reauthorized and modified in 2008 to further support ESCO contracts.
2009 The Industrial Facilities Initiative (IFI) helps Federal agencies improve facility
energy efficiency. In addition to improving energy efficiency, IFI helps Federal industrial
facilities meet regulatory requirements. This includes Executive Order 13423, which requires
Federal facilities, laboratories, and industrial buildings to reduce energy consumption 30% by
2015 compared to a 2003 baseline.

2013
-2025
2005
-2012

nc

EU

A-

France 2008 The French Ministry of Ecology, Energy, Sustainable Development and
Planning signed a five-year agreement with the Federation of Retail and Distribution
Enterprises, representing 26,500 outlets nationwide. The agreement commits the retail sector
to establish packaging waste and greenhouse gas emission reduction goals. Retailers
agreed to undertake detailed analysis of the CO2 emissions of all their activities, to better
assess emissions from merchandise transportation and in-store activities.
Germany 2008 The BMU started a funding programme, implemented by the BAFA, for
small and highly efficient combined heat and power generation installations. The objective of
the funding is to increase the use of mini-CHP plants in the heating market segment up to 50
kW by means of investment incentives.
2009
The purpose of the Heating Costs Ordinance, which is based on the Energy
Savings Act (EnEG), is the creation of incentives to encourage economical use of energy by
means of consumption-based metering and billing of heating and water heating usage.
2010 Energy Concept sets targets on final energy consumption to be reduced 20% by
2020, 50% by 2050 from 2008.

2013
-2025

+

UK 2011 The Carbon Emission Reduction Target (CERT) was a target imposed on the
gas and electricity transporters and suppliers. The original Energy Efficiency Commitment 1
(2002–2005) program required that electricity and gas suppliers must achieve a combined
energy saving of 62TWh by 2005.
In Commitment2 (2005–2008), energy saving targets were raised to 130TWh suppliers. The
CERT (EEC3) was planned 2008-2011 and increased the previous targets to 154 MtC. In
2010 the Government increased the target to 293 MtC, to be achieved over an extended
period running until the end of 2012.
France 2013 Energy efficiency policy was reinforced by Programme Law No 2009-967 of
2009 on the implementation of the Grenelle Environment Forum. The law allowed France to
set an energy efficiency target under the Directive 2012/27/EU on energy efficiency and
involving a reduction of 17% of its final energy consumption by 2020 compared to baseline
levels this results in a commitment of a level of final energy consumption of 131,4 Mtoe in
2020, and a primary energy consumption of 236.3 Mtoe in 2020.
Germany 2015 Grants for consulting on as Energy Performance Contracts (EPC) are
available for municipalities, municipal companies, recognized religious communities as well
as SMEs.
UK 2013 The UK has set its indicative national energy efficiency target on the basis of final
energy consumption. This means the indicative target is 129.2 MTOE on a net calorific basis,
which would amount to an 18% reduction (28.5 MTOE) from the UK’s 2007 business as usual
project projection for 2020. This indicative target has been set taking into account the
overarching European goal of reducing energy consumption by 20% relative to 2007 PRIMES
projection of 2020 demand.
2013
The Energy Companies Obligation (ECO) was introduced to reduce the UK’s
energy consumption and support people living in fuel poverty. It will run until 2017, supporting
the installation of energy efficiency measures in low-income households and areas, and in
properties that are harder to treat. The ECO replaces two previous schemes, the Carbon
Emissions Reduction Target (CERT) and the Community Energy Saving Programme
(CESP). Under the rules of ECO, energy suppliers are obliged to help improve the energy
efficiency of their domestic customers’ buildings in three distinct areas:
1. Carbon Emissions Reduction Obligation
2. Community Obligation
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CHN

JPN

2005
-2012

B-

2013
-2025
2005
-2012

nc

2013
-2025

nc

B-

3. Home Heating Cost Reduction Obligation
2006 The 11th Five Year Period included plans to enhance centralized heat supply in the
areas whose heat demand is mainly for warming and is relatively small, combined supply of
heat, electricity and gas, and distributed cogeneration and combined heat-power-cooling
supply with clean fuels; - and the transformation of existent coal-burning small boilers for
decentralized heat supply. Objectives: - expand coverage of urban centralized heat supply
(27 percent in 2002,) to 40 percent in 2010; - add 40 million kilowatts of cogeneration units for
heating; - save 35 million tons of standard coal. Through combined heat and power (CHP)
systems, heat efficiency can be raised by 30 percent as compared to separated generation.
Centralized heat supply is 50-percent more efficient than small boilers.
2010 The mandate requires utilities to develop end-use energy efficiency and load
management systems and achieve annual electricity savings of at least 0.3% and reduce
peak demand by 0.3%, while encouraging planning to ensure optimal efficiency investment
though strategic planning. Once this energy efficiency is achieved, this measure will be
revised to require companies to acquire all cost-effective end use energy efficiency resources
that are available.

2005 Specifically for BEMS and HEMS, METI provided subsidies for introducing energy
management systems in homes and buildings which help manage the energy consumption of
appliances such as lighting, air-conditioning, and hot-water supply by using information
technology systems.
Utilization of ITs to visualize energy consumption.

Table 33. Changing people’s behavior by raising awareness
Country

Term

Assess
-ment

Supplemental information for the Assessment

US

2005
-2012

B-

2005 Energy Star National Campaign sponsors a variety of national campaigns which seek
to encourage energy efficiency and energy savings by consumers. Several active campaigns
include: "Change the World, Start with ENERGY STAR" is a national campaign encouraging all
Americans and take small, individual steps that make a big difference in the fight against global
warming.

2013
-2025
2005
-2012

nc

2013
-2025

+

2005
-2012
2013
-2025

B-

2005
-2012

A-

EU

CHN

JPN

B

nc

France 2008 The French Environment and Energy Management Agency (ADEME) launched
a new website targeted at reducing household carbon emissions. According to ADEME, 50%
of France’s CO2 emissions come from households; the website is aimed at helping people
make sustainable choices and reduce their individual CO2 emissions.
Germany 2008 The municipal climate protection projects are intended to allow municipalities
to identify and exploit potential savings in the public sector. The projects are thus initially aimed
at public administration departments and sponsors of social and cultural institutions. As of
2009, total of 688 projects with a total volume of €101m and subsidies of about €52m have
been approved, in some cases to be executed over several years.
UK 2005
The Climate Change Communications Initiative (CCCI) was launched, with a
budget of GBP 12 million over three years (2005/6 - 2007/8). The initiative was built on an
evidence base which indicated that there was a need to focus on helping people understand
that climate change was a "here and now" issue, and emphasized the value of using "trusted
intermediaries" to shift attitudes.
2007
The aim of the UK smart metering programme is for all homes and small businesses
to have smart meters by 2020. Energy suppliers will be required to install smart meters and
consumers with smart meters will be offered an in-home display (IHD) that lets them see how
much energy they are using and what it will cost.
Germany 2012 The programme "Stromsparchecks" is funded by the Federal Ministry of
Economics and Technology and implemented by a consumer association. It offers advice for
private households about potentials for energy savings by providing three kinds of energy
checks: a basic check, a building check and a heating check.

The program aims to set up a long-term mechanism to incentivize energy-efficient
“leaders”—i.e., manufacturers and brands that exceed specific energy-efficiency benchmarks
set by the China Energy Label. It is expected that the government will regularly update the
categories of most energy-efficient end-use appliances, most energy-efficient firms in high
energy intensive industries, and most energy-efficient public institutions.
2005 A “Cool Biz” campaign was introduced to wear light cloth during summer time at office.
Citizens were requested to set air conditioners at 28°C. A similar campaign “Warm Biz” was
also introduced during winter time.
2007 Eco driving promotion
2009 The Carbon Footprint Labeling, introduction of smart metering
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2013
-2025

+

2011 Summer Energy Conservation Measures encourage the general public to follow
measures to limit the use of electricity during summer time.
2015 Cool-choice campaign is a new public awareness raising campaign to achieve 2030
emission reduction targets under the Paris Agreement.

Table 34. Use of economic instruments: energy tax and white certificates
Country

Term

Assess
-ment

Supplemental information for the Assessment

US

2005
-2012

B+

No policy found at federal level.
Some states, including Connecticut and Pennsylvania have adopted Energy Efficiency
Portfolio Standards that require regulated utilities to meet a certain percentage of their
projected power needs through energy efficiency. Utilities must meet their obligations by either
reducing their consumers’ energy usage, or by purchasing energy efficiency certificates
(white certificates).

2013
-2025
2005
-2012

nc

2013
-2025
2005
-2012
2013
-2025
2005
-2012
2013
-2025

nc

EU

CHN

JPN

A-

2005 Italy was the first country in EU to start a white certificate scheme in 2005. France and
Denmark in 2006. The UK’s Energy Efficiency Commitment (EEC) has similar instrument.
Under the French program of White Certificates Trading, suppliers of energy (electricity, gas,
heating oil, LPG, heat, refrigeration) must meet government-mandated targets for energy
savings achieved through the suppliers residential and tertiary customers. Suppliers are free to
select the actions to meet their objectives, such as informing customers how to reduce energy
consumption, running promotional programmes, providing incentives to customers and so on.
France 2015 The 3rd period of the White Certificate Scheme were published. The 3rd period
started on the 1st January 2015, with an objective of 700 TWh target for the 2015-2017 period.

C
nc
C
+

Carbon tax was introduced in 2012, but the tax rate is not high enough to change people’s
consumption behavior.

Table 35. Reducing overall demand for mobility
Country

Term

Assess
-ment

Supplemental information for the Assessment

US

2005
-2012

A

2013
-2025
2005
-2012

nc

SmartWay Transport Partnership subsidizes modal shift projects. Size of the fund was USD
27million USD in 2013.
21st Century Truck Partnership supports researches and projects aimed at improving efficiency
of modal shifts. USD 150 million was allocaed in 2010. Smart Growth promotes cities to make
low carbon developments.
Continuation

2013
-2025

+

2005
-2012

C+

2013
-2025
2005
-2012

+

2013
-2025

+

EU

CHN

JPN

A

A-

EU: A: Financial supports are being made to projects aimed at improving efficiency of
transportation within EU.
France: A: Railroad infrastructure has been subsidized. Legislations are laid out to make low
carbon development in urban areas.
Germany: A: Modal shift is being funded in various areas. Plans are laid out to make low carbon
development in urban areas.
UK: C: No policy found
EU: nc
France: + In addition to above, taxes are imposed to trucks more than 3.5 tonnes according to
distance of travel.
Germany: nc
UK: ++ Subsidies total of 20.6million￡ is available for modal sifts.
Subsidies total of 0.7million￡ is available for promotion of electric bicycles.
Transportation infracstructure is not sufficient to shift passengers to means of transportation
other than private cars. The World Bank and the Chinese government subsidize projects aiming
at development of sustainable cities (total USD 414 million).
Continue to promote development of public transportation infrastructure and support modal
shifts.
Subsidies are given to modal shift projects. Energy efficiency law obligates cargo owners to
select energy efficienct means of transport. Tax credits are available on transportation using
railroads.
In addition to above, subsidies are applied to urban development aiming at low carbon cities.
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Table 36. Reducing traffic congestion in urban areas
Country

Term

Assess
-ment

Supplemental information for the Assessment

US

2005
-2012
2013
-2025
2005
-2012

B

Smart Growth promotes low carbon development of cities.

nc

Continuation

A-

2013
-2025

nc

2005
-2012
2013
-2025
2005
-2012

B

France: A: Tax is imposed to promote private firms in urban areas to aim at improving
transportation of the area. The revenue is used to introduce LRT (Light Rail Transit).
Germany: A: Action plans for Intelligent Transport System is developed.
UK: B: London impose taxes on vehicles that comes into London district.
France: nc: continuation
Germany: nc: continuation
UK: + Regional control centers manages highway roads to avert traffic congestion.
Vehicles in urban areas are controled by number plates. Some regions promote bicycle sharing.

nc

Continuation

A-

2013
-2025

+

Transportation Demand Management (TDM) and multi-modal policies are introduced to grasp
overall demand for transportation and propose the most efficient means pf transportation to
minimize traffic congestion.
In addition to above, subsidies are given to cities aiming at low carbon development.

EU

CHN

JPN

Table 37 Promotion of eco-driving
Country

Term

Assess
-ment

Supplemental information for the Assessment

US

2005
-2012
2013
-2025
2005
-2012

C

No policy found.

nc

No policy found.

B

2013
-2025

nc

2005
-2012
2013
-2025
2005
-2012
2013
-2025

C

France:B: Energy efficient way of driving is promoted.
Germany: B: Energy efficient way of driving is promoted.
UK: C: No policy found.
France: nc
Germany: nc
UK: nc
No policy found.

nc

No policy found.

B

Eco-driving is promoted.

nc

continuation

EU

CHN

JPN

Table 38. Summary table for assessment by action indicators in Goal 3
Sector

1. Energy &
industry
2. Building

3.
Transportati
on

Candidates of Action
Indicators
Table 31: Demand response
and other measures
Table 32: DSM and EMS
Table 33: Awareness raising
Table 34: Economic
instruments
Table 35: Reducing demand
for mobility
Table 36: Reducing traffic
congestion in urban area
Table 37:Eco-driving

USA
2005
2013
-2012
-2025
Anc

2005
-2012
A-

EU
2013
-2025
+

China
2005
2013
-2012 -2025
B+
nc

Japan
2005
2013
-2012
-2025
C+
+

B
B-

nc
nc

AB

+
+

BB-

+
nc

BA-

nc
+

B+

nc

A-

nc

C

nc

C

+

A

nc

A

+

C+

+

A-

+

B

nc

A-

nc

B

nc

A-

+

C

nc

B

nc

C

nc

B

nc

Note: Cells in shade indicates rating better than B+ for the 2005-2012 period, or those better than ++ for the
2013-2025 period.

46

4.3.2 Outcome Indicators
4.3.2.1 Outcome Indicator 4: Final energy consumption/capita (Figure 5)
For all industrialized countries, the figures have improved during the past decade (P-S). EU and Japan
follow a similar path, while the United States’ level much higher than the other two economies. In future
years (S-F), the EU and the United States is likely to continue improving its level, but the speed of
improvement will be slower than in the past. Japan’s rating might worsen due to decreasing size of
population.
China’s rating aggravated in terms of Indicator 4 in the past decade (P-S), getting closer to that of
industrialized countries. The estimation in Figure 5 shows that the China will reach almost the same level
as the EU by 2025. It is most important for China that it will not surpass the level of EU in future years,
before peaking out by 2030.

9
8
7

USA
6
5
4

Japan
EU

3

China

2
1
0
2000

2005

2010

2015

2020

2025

2030

Figure 5: Outcome Indicator 4. Final energy consumption/capita (mil. tons of oil eq. [TOE]/million)

4.3.3 Implications from matching action-outcome indicators
Figure 5 showed better performance of the EU and Japan than the United States in the past years.
However, Table 38 indicated that the EU and the United States scored better than Japan in terms of action.
The gap between Figure 5 and Table 38 can be partially filled by going over actions taken by Japan under
Goal 2 (improvement in energy efficiency), because energy per capita can be reduced both by improving
energy efficiency and by decreasing the demand for energy. That said, Japan’s good performance in the
outcome indicator (Figure 5) can be explained as an outcome achieved mostly by improving energy
efficiency and not so much by succeeding in decreasing demands.
Both the EU and some states in the United States have clearly set absolute targets for the amount of
energy consumption to be reduced, and implemented policies to achieve the target. Demand responses
to reduce demand for electricity, CHP, and white certificates are some of key policies observed in the EU
and in some of the states in the United States that were considered to be effective in reducing energy
demands. With all these policies implemented at states level, however, the United States’ performance is
still not as good as it should be, plausibly due to inexpensive price of energy. Neither industries nor
individuals have motivation to reduce their demand for energy even with these policies implemented
aiming at Goal 3.
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As for Japan, policies related to campaigns targeting individual consumers to raise awareness are rated
higher than other countries. There are detailed instructions as to what each individual should do to reduce
energy consumption. Meanwhile, there is almost no indication as to how much industries and energy
sector should do to reduce their energy demands. Industries prefer to set energy efficiency targets rather
than absolute energy consumption targets, because they do not want to put limits on their production.
Energy companies also do not want to reduce energy consumption because it would hamper their own
sales. Japan’s good performance in outcome indicator in the past (P-S) was achieved mainly by
improvements in energy efficiency, but in future years (S-F), Japan would require additional policies to
reduce demand for energy if it were to continue to make a progress under this indicator.
Rating of China by outcome indicator have grown in past years (P-S) because the country was in an
economically developing stage, which is to be applauded. China’s performance in the Outcome Indicator
could have been much worse if it were not for policies to reduce demand for energy by closing inefficient
manufacturing and electricity generating plants. Meanwhile, as for future years (S-F), China will also have
to start tackling with growing demand for energy. There is little information regarding policy
implementation plans related to Goal 3 in China, and this needs to be further clarified.
More implications could be drawn out when further analysis is made concerning transportation sector and
urban planning, which was not available in this report. Transportation sector is responsible for around
one-third of national GHG emission in many industrialized countries, and thus, rating by Outcome
indicator in Figure 5 should be explained more in detail by taking the transportation sector into
consideration.
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4.4 Goal 4: LULUCF and non-CO2 gases
4.4.1 Action Indicators
4.4.1.1 Enhancement of forests
Both EU and Japan were parties to the Kyoto Protocol, and thus were engaged in its commitment to
promote enhancement of sequesteration by forests and land-use changes during the first commitment
period of the Kyoto Protocol. However, as far as submitted INDCs indicate, both EU and Japan do not
have plans to make further effort to increase amount of sequestration of CO 2 by forests. Only the United
Kindom implemented policies to increase forest coverage by reforestation.
The United States, non-party to the Kyoto Protocol, has not implemented any policy intended for the
purpose of climate mitigation. Only in recent years has the United States began introduction of such
policies.
China was the most ambitious country in promoting reforestation. China had been interested in planting
trees to respond to issues other than climate change, such as desertification and dusts. China sets clear
targets on area of reforestation.
4.4.1.2 Reducing F-gas emissions
Similar to the forest-related policies, both EU and Japan were incentivized by the Kyoto Protocol to reduce
HFCs, PFCs, and SF6s from relatively at an early stage. However, emissions of HFCs are not effectively
been reduced due to policies in line with Montreal Protocol to replace ozone depleting substances (ODS)
with HFCs.
The United States is not a party to the Kyoto Protocol, but still, HFCs and other fluorinated GHGs are
being tackled to a certain extent. China had not directly introduced policies to regulate these gases, but
hosted CDM projects to reduce HFCs in collaboration with Annex I countries. As China cannot expect
more CDMs in the future, the Chinese government set emission target to reduce HFCs and other GHGs
by itself.
4.4.1.3 Reducing methane emissions
Methane is emitted from various sources, such as agriculture, oil and gas extraction sites, and waste
landfill sites. This means effective policy to reduce methane emissin will be different from country to
country. Waste management is a common thread across all countries, but some countries, including
Japan, utilizes incineration plant more than landfill sites for final disposal of waste.
Table 39. Enhancement of carbon sinks by forest conservation and management
Country

Term

Assess
-ment

Supplemental information for the Assessment

US

2005
-2012
2013
-2025
2005
-2012

B-

Making use of woody biomass (2005)
Conservation of private-owned forests (2008)
Assessment of ecosystem carbon sequestration(2015)

2013
-2025
2005
-2012
2013
-2025
2005

Nc

EU

CHN

JPN

+
B+

A
+
B+

EU：LULUCF accounting system
UK: Enhancement of reforestation area by Forest Carbon Code (2011), revision of forest
standards, sustainable forest management, wood fuel implementation plan, promotion of
using heat from woods
UK: Britain growth action plan, aiming at increasing forest coverage and make use of wood
products.
Announced in 2009 before COP15 that China aimed at increasing forest area 40million haby
2020 from 2005.
Target to increase forest stock by 4.5billion m3 by 2030 from 2015 level. Promotion of
afforestation, participation to tree planting activity by all citizens
Forest sequestration strategy (2007) Promotion of forest management including utilization of
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-2012
2013
-2025

nc

wood products. Tree planting in cities.
Continuation

Table 40. Reducing fluorine-related GHG emissions
Country

Term

Assess
-ment

Supplemental information for the Assessment

US

2005
-2012
2013
-2025
2005
-2012

B+

Responsible product disposal program (2006)
Greenchill high performance freezer partnership (2007)
Clean Air Act introduces significant replacement program to reduce HFCs.

2013
-2025
2005
-2012
2013
-2025

+

F-gas regulation 2006/842/EC (2006).
EU directive to reduce use of f-gases in air conditioners of automobiles (MAC) (2006)
Germany: F-gas regulation by road transportation licence regulation (2012)
Revision of F-gas regulation in 2014 (EC 517/2014)

C+

No policy implementation. Host of CDM projects related to HFC reduction.

+

2005
-2012
2013
-2025

B+

Strengthening regulations to reduce consumption and emission of HCFC-22.
Reduce the production 35% from 2010 by 2020, 67.5 by 2025. HFC-23 will also be regulated
by 2020.
F-gas emission regulation law (2001) regulates emissions of f-gases within its lifecycle

+

Revised G-gas emission regulation law (2013)

EU

CHN

JPN

+
A-

Table 41. Reducing methane emissions
Country

Term

Assess
-ment

Supplemental information for the Assessment

US

2005
-2012
2013
-2025

B

Regulations to limit emissions from oil & gas sector (2012)

+

2005
-2012

B+

2013
-2025

+

2005
-2012

C

Under the Clean Air Act, methane emissions from oil & gas sector is to be reduced 40-45% by
2025 from 2012.
Urban Development Policy (2007-2013) Sustainable development with agriculture and forests
Waste Framework Directive (2008/98/EC) Reducing and recycling methane emissions from
waste
Germany: Regulations on organic waste
Urban Development Policy (2014-2020)
Germany: Reducing methane emission by airation of waste landfill sites.(2013)
France: collecting methane from agricultural waste to be used as energy source
No policy found.

2013
-2025

+

2005
-2012
2013
-2025

B+

EU

CHN

JPN

nc

Reducing emissions from rice paddy and cultivated land
Recycling waste into agricuture sector
Improving organic material and water management (2007)
Reducing and recycling waste (2013)
Regulations on direct diposal of organic materials into landfill sites (2013)

Table 42: Summary table for assessment by action indicators in Goal 4
Sector

1. Forests

Candidates of Action Indicators

Table 39: Enhancement of
sequestration by forests

USA

EU

China

Japan

2005
-2012

2013
-2025

2005
-2012

2013
-2025

2005
-2012

2013
-2025

2005
-2012

2013
-2025

B-

+

B+

nc

A

+

B+

nc

2. F-gases
Table 40: Reducing emissions
B+
+
A+
C+
+
B+
+
3. Methane
Table 41: Reducing emissions
B
+
B+
+
C
+
B+
nc
Note: Cells in shade indicates rating better than B+ for the 2005-2012 period, or those better than ++ for the
2013-2025 period
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4.4.2 Outcome Indicators
4.4.2.1 Outcome Indicator 5: Forest coverage (Figure 6)
There is almost no change from past to present, as well as into the future in all Annex I countries. Japan
has the largest share of forest coverage throughout all periods. China is the only country that have set
absolute target for afforestation, and actually achieved the target. China is on its way to another new
afforestation target towards 2030. EU and the United States have not yet come up with formal targets
regarding forest sequestration, and thus, rating by this indicator could alter in a near future.
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Figure 6. Forest coverage (%)

4.4.2.2 Outcome Indicator 6: non-CO2 GHGs emission /capita (Figure 7)
There is almost no change from past to present, as well as into the future in all Annex I countries. Japan
has the largest share of forest coverage throughout all periods. China is the only country that have set
absolute target for afforestation, and actually achieved the target. China is on its way to another new
afforestation target towards 2030. EU and the United States have not yet come up with formal targets
regarding forest sequestration, and thus, rating by this indicator could alter in a near future.
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Figure 7. Non-CO2 GHG emission per capita (tCO2eq)
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4.4.3 Implications from matching action-outcome indicators
Comparison between two Outcome indicators (Figures 6 & 7) and summary of Actoin indicators (Table
XX) shows that many actions are effectively resulted in Outcome indicators. As for forest coverage,
China’s effort for afforestation was clearly observed in the Outcome indicator. Forest management, which
does not change forest area directly in the short term, will still contribute in maintenance of forest area in
the long run.
As for HFCs, emissions are rapidly on the rise, but it can be said that countries have not yet implemented
stringent policies to reduce the emissions. EU was the only region that had implemented sufficient policies
to start reducing HFC emissions. There will be more stringent policies implemented in more countries in
the future. Similar can be said for methane emissions. The United States is going to tackle emissions
related to oil and gas industries, hopefully be able to effectively reduce methane emission substantially by
2030.
There are some weaknesses in selecting indicators for Goal 4. First of all, significance of each component
of Goal 4 differs from one country to another. Increasing forest coverage would be quite difficult in many
countries where most of their territories is dry or desert area. Tackling methane is irrelevant in countries
that have little to do with fossil fuel or livestock industries. In addition, many developing countries may not
have capacity to collect data for these gases annually. Meanwhile, it is also true that activities and gases
categorized in Goal 4 is crucial in many countries to reduce their overall GHG emissions. Thus, it might be
better for these indicators under Goal 4 to be optional, to be used only for countries for which tackling
Goal 4- related actions are important.
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5. Tentative conclusions, remaining issues and a way
forward
This interim report ver.2 explained a study that examined effectiveness of C-PPI, an indicator set
consisting of two types of indicators, Action Indicator and Outcome Indicator to access progress of
countries’ climate change mitigation policies. The Action Indicator’s role is to assess efforts of countries in
the area of policy implementation regardless of actual GHG emissions, while the Outcome Indicator’s role
is to assess status by using actual quantitative data on GHG emissions, energy use, etc. The two
indicators were further categorized into four goals all countries need to aim at if the world were to achieve
the long-term temperature goal set by the Paris Agreement. Four major economies, the United States, the
EU, China and Japan were taken up as case studies to examine effectiveness and remaining issues of
the proposed indicators.
The structure of the C-PPI, a combination of Action and Outcome indicators, proved to be effective in
examining countries’ status of climate change mitigation efforts. It was useful in understanding whether
countries’ GHG emissions were changing due to policy implementations or for because of some other
reasons. The four goals were effective in resolving strength and weakness of countries’ current policy
direction.
On the other hand, the project team also found some crucial issues that need to be solved before
confirming C-PPI.
As for Outcome Indicators;
(1) The current tentative indicators consists of basic data that should be available or that are worth
estimating in any countries, including developing countries. However, some of them, such as share of
renewable energy in within total energy supply, might be difficult for the least developing countries to
acquire. Thus, there is still an issue of data availability.
(2) The current tentative indicators use macro-scopic data, and thus, the figures are too much aggregated
to find a consequence between actions assessed by Action Indicator and the outcome.
(3) Outcome Indicator 3 (energy use per GDP) and Outcome Indicator 4 (energy use per capita) are both
related to Goals 2 (energy efficiency) and 3 (decreasing demand for energy). It would be better if we could
find another Outcome Indicator that reflects one specific Goal only.
As for Action indicators;
(1) This report created a ranking table with nine levels (A+ ~ C-), and asked experts to rank countries by
their policies, but this proved to be a very difficult exercise. The experts were not sure if they did not have
to take into consideration level of economic development of each country, how they should evaluate
policies without knowing how much the policies actually contributed in reducing GHGs, or how they
should deal with partial fulfilment by local actions without actions taken at national (federal, regional)
levels. The ranking table should be revisited to clarify these inquiries.
(2) This report made a comprehensive review of policies implemented in four economies. However,
indicators should be much simpler so that the evaluation would not require too much qualitative data.
Selection of key policies will be the next step to finalize the C-PPI.
These remaining issues will be tackled in the fiscal year 2016 (April 2016~ March 2017).
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