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[Outline of the proposals] 
 

 The COP13 has made substantial progress in terms of the agreement by all 
participating nations on the “Bali Road Map” for establishing a new framework. In 
particular the "sector-based approach," which we agree with, has been acknowledged. 
This is a welcome move. We now need to progress with discussions on specific items 
such as goal setting, the detailed design of the framework, role sharing between 
advanced nations and developing nations, and how to drive technical developments 
and supports. Japan should exercise its unique leadership based on truly global and 
effective policies in the following manner. 

 
 Japan should establish the following three basic policies in order to create a post-

Kyoto Protocol framework that is truly global and effective. 
a) For concerted actions by nations, it is essential to agree on long-term goals which 

will effectively act as a global philosophy looking towards 2050. The goals should 
be established through meaningful discussions based on scientific and economic 
reasoning, rather than through endlessly competitive claims concerning emission 
reduction rates. It is important to educate people in every nation about the true 
meaning of the goals. A general consensus is an absolute precondition for setting 
critical goals that could have an impact on a nation’s vision. Programs may require 
a reference year. In this case, the reference year should be the latest year. The 
year 1990, specified in the Kyoto Protocol, should not be adhered to. 

b) It is desirable for all each nations to come to a common understanding before 
starting negotiations concerning a global agreement on medium-term goals for 
2020 and 2030. It is vital that major emitters - such as the USA, China, and India, 
participate in the framework and are obliged to reduce (or suppress) emissions in 
order to achieve globally effective emissions reductions. In order to gain the 
confidence of the many participating nations, medium-term goals should not be 
across-the-board numerical targets. Rather, they should be self-declared targets 
reached by aggregating the basic units* by nation, and they should include 
improvements in emissions and energy efficiency. There should also be periodic 



 

reviews by the appropriate international authority. Discussions on the roles of an 
international authority are also required. 

c) It is necessary to accelerate discussions on the following issues, including studies 
of the financial bases. (1) A mechanism where Japan, as a technology-oriented 
nation, can contribute to the world. (2) Technology transfer as a policy to support 
developing nations that agree with the Japanese way of thinking. (3) Establishment 
of specific measures to develop breakthrough technologies. It is hoped that Japan 
will exercise leadership, particularly in this field, focusing on the Lake Toya-ko 
Summit. 

 
 There are many unresolved questions concerning the argument for introducing a cap-

and-trade system. The effectiveness of emission reductions based on a cap-and-trade 
system depends on how the caps are initially set. Unfortunately, there are no 
persuasive argument about how to set equitable and reasonable caps. It is 
disappointing to see so many biased arguments suggesting that only trading can be 
effective. We do not approve the introduction of a cap-and-trade system in the sort of 
precipitate manner presently being discussed. Emissions trading based on the cap-
and-trade system raises serious concerns. It may check or upset healthy economic 
growth. Incorporation of this system into a new framework and enhancing it requires 
particular discretion. 

 
 One point to remember is ‘adaptation’ - support to nations damaged by global 

warming. In this respect, the attitude of the Japanese Government, which expressed 
support for Tuvalu, has been appreciated. At the same time, what needs to be done is 
to search for ways to focus on related issues, including population growth. This is 
indirectly, but closely, related to environmental issues. Domestically, important subjects 
include a consistent nuclear energy policy, continuing with renewable energy policies, 
enhancing energy and environmental education, and promoting effective energy 
conservation. 

 
 As for a nuclear energy policy, we would like to emphasize the need for a more 

positive understanding by, and the support of, the people. The energy policy of Japan 
is not viable without nuclear power. Electric power suppliers should not have to 
shoulder the burdens associated with promoting a nuclear energy policy. An 
environment should be created where the power suppliers are supported by the entire 
nation and everyone is aware of the importance of it. The major premises, therefore, 
are gaining people’s trust and achieving security. 

 
 Japan should make its intentions clear domestically and internationally by expressing 

the view that "Japan believes that it is of the utmost importance for all nations to 
participate in, and grapple with, challenging targets in an effective way." We need to 



 

build a national consensus regarding the disadvantages of participation in a new 
framework, wherever possible, before starting international negotiations. This is 
because the disadvantages will mean an economic burden on people and will test their 
patience in the course of their daily lives (it could mean reducing the levels of 
convenience people are used to). We must avoid having insufficient discussions at 
home - that were made prior to the ratification of the Kyoto Protocol. In that regard, we 
must establish an integrated national strategy through closer coordination between 
ministries and agencies. 

 

 

 

                         
* The basic unit is an indicator determined by emissions of greenhouse gases (including CO2) divided by 

the production volume or primary energy consumption divided by the production volume. It represents 
the production efficiency. For example, "based on the energy basic unit for steel products" in the case of 
steels, "based on heat efficiency at new thermal plants" for electric power, and "based on fuel economy 
and exhaust emissions" for automobiles. 



 

 

 

 

Exercising Leadership with Truly Effective Policies 
- Proposals for Environment Energy Policies Including an International Framework 

for a Post-Kyoto Protocol - 
 

 

 

<Table of contents> 
 

1. Introduction .............................................................................................................................................. 1 

2. Basic Policies in Developing a Framework for Post-Kyoto Protocol ...................................................... 2 
(1) Agreement on Global Long-term Goals ............................................................................................... 2 
(2) Bottom-up Method and Periodic Review as Foundation of Framework .............................................. 7 
(3) Supporting the Developing Nations through Technology Transfer, and Establishment of  

Breakthrough Technology Development Mechanism .......................................................................... 9 

3. Critical Concerns regarding the Cap-and-trade System ......................................................................... 13 

4. Discussions on Effective Policies Along with Establishment of Framework ........................................ 15 
(1) Seeking a Way to Being Involved with World Population Growth Issues ......................................... 15 
(2) Continuing Consistent Policies on Nuclear Energy and Renewable Energies ................................... 17 
(3) Enhancing Energy and Environmental Education .............................................................................. 18 
(4) Encouraging Homes and Offices to Promote Effective Energy Conservation ................................... 19 

5. Conclusion .............................................................................................................................................. 21 
Footnotes ................................................................................................................................................ 22 

 



 

 - 1 - 

1. Introduction 
 
Following on from the “13th Conference of Parties (COP-13) to the United Nations Framework Convention 
on Climate Change” held in December 2007, the G8 Summit will be held at the Lake Toya-ko resort in 
Hokkaido in July 2008. The coming one or two years will be a key period for determining the direction of an 
international framework for the post-Kyoto Protocol. The Kyoto Protocol was the first step towards solving 
global warming issues that required global and long-term initiatives. Its positive framework is to be praised, 
but limitations have emerged. The joint work by public and private sectors is essential to achieve the goal set 
in the Kyoto Protocol. In addition, it will be necessary to fix the direction for truly effective policies that will 
include reviewing and learning in order to develop a new framework for the post-Kyoto Protocol. 

The COP13 has made substantial progress in terms of the agreement by all participating nations on the Bali 
Road Map for establishing a new framework. It is a welcome movement that the “sector-based approach,” 
which we agree with, has been well received. At COP13, however, conflicts were again identified; between 
advanced nations and developing nations, and among advanced nations. We will have to progress with 
discussions on specific items such as how to set goals, the detail design of the framework, role sharing 
between advanced nations and developing nations, and how to drive technical developments and support. 

The Lake Toya-ko Summit will provide an opportunity for Japan to take the initiative in developing 
initiatives for reducing greenhouse gas emissions in every nation. Japan should not prematurely adopt a 
competitive stance regarding emission reductions and claims by developed nations, and should use its 
unique leadership in the consistent pursuit of truly global and effective policies. 
 

In April 2007, we summarized a proposal, “Truly Global and Effective Framework -- Proposal for an 
International Framework for a Post-Kyoto Protocol”. In view of the above mentioned domestic and 
international circumstances, it will be necessary to further firm up and carry our proposal forward. The 
following chapters describe our proposals: the key points in developing a new framework, and directions 
regarding the environment and energy policies that Japan should take. 
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2. Basic Policies in Developing a Framework for Post-Kyoto Protocol 
 

The Kyoto Protocol was the first step for solving the global warming issues that require global and long-
term initiatives. It greatly contributed to achieving a global understanding and raising concerns related to 
global warming issues. Presently in Japan, the Kyoto Protocol is one of the forces driving joint activities by 
public and private sectors for reducing greenhouse gas emissions. 

On the other hand, a lack of effectiveness has emerged in the Kyoto Protocol framework regarding global 
emissions reductions. The present framework covers only about 30% of the global CO2 emissions because 
the US, which emits about one-fourth of the world total CO2 emissions, is not participating, and big 
emitters1 (such as China and India) have no obligation to reduce emissions. Even if all the nations obliged to 
reduce emissions achieve their goals, their average reduction rate will be about 5%. As a result, the total 
emission reduction will be only about 1.5% of the global emissions. Besides, countries that are not obliged 
to reduce emissions (other 70% of nations) will produce more emissions in future. Some provisional 
calculations including these factors show that CO2 emissions may increase by 40% by 2010 compared to 
19902, and CO2 emissions may continue to increase with the annual rate of 1.7% until 20303. We believe it is 
essential to incorporate effective measures in the future framework on the basis of above lessons to reduce 
global emissions. 

When the Kyoto Protocol was reviewed, it was pointed out that the initial emission quotas were significantly 
inequitable4. Some nations such as Russia would have surplus emission quotas without paying any effort to 
reducing emissions. In addition, setting the year of 1990 as the reference year seems to have provided 
advantages for the UK and Germany: the UK promoted an energy source shift from coal to natural gas in the 
90's and Germany was reunified in 1990. Provisional calculations based on “Intergovernmental Panel on 
Climate Change (IPCC)”5 show the marginal cost per carbon ton for achieving the goal of the Kyoto 
Protocol for each nation. These are -- Japan: 331 dollars, EU: 211 dollars, and US: 178 dollars. This data 
indicates that the initial emission quotas were inequitable. The above discussions show that imposing an 
upper limit (cap) for emissions on each nation (or firm) without discussion related to scientific or economic 
topics can generate major problems in terms equality. The rule that generated feelings of inequality is one of 
the reasons why the US withdrew their membership and Canada gave up aiming to achieve their goal. 

Japan should establish the following three basic policies to overcome the above issues which emerged from 
the Kyoto Protocol and to create a new framework that is truly global and effective. 

(1) Agreement on Global Long-term Goals 

For all nations to consistently address global warming issues, it is essential to achieve an agreement on the 
long-term goals - a global philosophy shared by all nations. 
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1) Necessity for a long-term goal (not medium-term goal) and how to establish indicators 

One possible long-term goal is the Japanese Government proposal6 “Halve global emissions of greenhouse 
gases below the current level by 2050.” Setting 2050 as a target year should be appreciated. If the target year 
is set to 2020 or 2030, which is near 2013, the year for the start of the post-Kyoto framework, conflicts of 
interests will arise among nations, as with conflicts over the quotas. In this case, it is obvious that making 
agreement will be very difficult, without looking into the example of COP13. When the aging and 
replacement cycle of facilities (such as power plants, manufacturing facilities, houses, and office buildings) 
are considered, setting the medium-term goal may be limited. However, if the target year is set to 2050, it 
may be possible to set an aggressive goal, in anticipation of the availability of innovative technologies. 

Japan reportedly gained a bad reputation at COP13 because it did not clearly express numerical targets for 
the years 2020 to 2030. However, truly effective solutions for global warming depend on the worldwide 
prevalence of energy-saving technologies and development of breakthrough technologies. Discussing 
across-the-board numerical obligation for each nation before fundamental technologies become available 
may simply increase national conflicts. Who knows whether another Kyoto Protocol, with drawbacks that 
caused the US to withdraw, will reoccur? We may be agreeable to the need for setting goals for 2020 and 
2030. However, our thinking is that full participation is what matters most, and that the long-term goals 
should be agreed to with full participation. As mentioned later, the medium-term goal should consider each 
nation's circumstances, and should include diverse targets based on fundamental technologies. 

Three optional indicators for predicting the future state of the planet, as of 2050, are (1) Total greenhouse 
gas emissions, (2) Atmospheric concentration of CO2, and (3) World average temperature rise since the 
Industrial Revolution. Japan uses “(1) Total greenhouse gas emissions” in its proposal to halve emissions, 
which is based on 50% of the current absorption capacity of the earth. The EU uses “(3)” in its proposal and 

has always claimed to limit the temperature rise to within 2C, but they have changed the scheme so as not 
to directly express numerical values, as the difficulties have emerged. 

If we return to the starting line, we can refer to Article 2: Objective of “the United Nations Framework 
Convention on Climate Change (UNFCCC)”7 that includes “The ultimate objective ... is to achieve ... 
stabilization of greenhouse gas concentrations in the atmosphere ...”. In fact, the IPCC Fourth Assessment 
Report8 shows some emission stabilization scenarios, categorized by CO2 concentration that ranges from 
350 ppm to 790 ppm (Table 1). Although the report includes CO2 emissions and the temperature rise data, 
the basic discussion focuses on CO2 concentration complying with the objective of the Framework 
Convention. The advantage of evaluating CO2 concentration is that it is objectively measurable. 
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Table 1  CO2 concentration stabilization scenarios by IPCC (Fourth Assessment Report) 

 

2) Calm discussions and enlightening the true meaning of the objective 

Many governments are offering a number of numerical goals as new framework discussions move into high 
gear. It is a matter of concern that it seems to be that nations are competing concerning their claims 
regarding their own emissions reductions. We must avoid a situation where nations, which claim emissions 
reductions higher than other nations before the meaning of numerical goals are well explained, take the lead 
in framework negotiation. 

As an example, the true meaning of “Halve global emissions of greenhouse gases below the current level by 
2050” is studied as follows. Figure 1 shows the result of provisional calculations by Research Institute of 
Innovative Technology for the Earth (RITE)9, The figure shows the reduction ratios required to attain a 50% 
reduction, for advanced nations (Parties included in Annex I, Kyoto Protocol) and developing nations 
(Parties not included in Annex I). An extreme case is given: even if advanced nations could achieve zero 
emissions, reductions by developing nations must make up 60% of the resultant emissions in 2050 to 
achieve the global 50% reduction. If the advanced nations can reduce emissions to only 80% of 2000 levels, 
reductions by developing nations must make up 70% of the resultant emissions in 2050. 

Similar case studies follow. Figure 2: Analysis with the goal of CO2 stabilization at 450 ppm. Figure 3: 
Analysis with the goal of CO2 stabilization at 550 ppm. The RITE report cited includes reasonable scenarios 
as in Figure 4. 

Although there may be a room for negotiations on emissions quotas for advanced nations and developing 
nations, the advanced nations' obligations, 80 to 100% reduction from 2000 for a global 50% reduction, 
sound like a scenario about a world that cannot be imagined given current lifestyles. Developing 
breakthrough technologies is essential to achieve such goals. 

We are not claiming that a 50% reduction is not necessary; we believe that every necessary effort should be. 
Our concern is that Japan's message - that the global 50% reduction almost means 80 to 100% reductions by 
advanced nations – is not get across clearly. The understanding and consensus of everyone are an absolute 
precondition for setting critical goals that could impact on a future national vision. 

Table SPM.6 Characteristics of post-TAR stabilization scenarios and resulting long-term equilibrium global average 
temperature and the sea level rise components from thermal expansion only. {Table 5.1} (a) 

Category CO2 
concentration at 
stabilization (b) 
(2000=379ppm) 

CO2-equivalent 
concentration at 

stabilization 
including GHGs 
and aerosols (b) 
(2000=375ppm) 

Peaking year 
for CO2 

emissions (a, 
c) 

 

Change in 
global CO2 

emissions in 
2050 (% of 

2000 emissions) 
(a, c) 

Global average 
temperature 

increase above 
pre-industrial at 

equilibrium, 
using “best 
estimate” 
climate 

sensitivity (d), 
(e) 

 

Global average 
sea level rise 

above 
preindustrial at 

equilibrium from 
thermal 

expansion 
only (f) 

Number 
of 

assessed 
scenarios 

 

year 
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Figure 1  Reduction % required for 50% reduction by 2050 (RITE) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2  Reduction % required for CO2 stabilization at 450 ppm (RITE) 
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Figure 3  Reduction % required for CO2 stabilization at 550 a (RITE) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4  Scenarios seem to be reasonable (RITE) 
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The important thing is to create an environment that allows calm discussions on a globally desirable 
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We want to carefully follow up the discussions while emphasizing the importance of an agreement on long-
term goals.  

As for future negotiations, it is desirable for each nation to build a general consensus on the true meaning 
before going into the negotiations on establishing global agreements on medium-term goals for 2020 and 
2030, as with the long-term goal. 

Medium-term and long-term programs may require a reference year. This reference year should be the latest 
year, not year 1990 specified in the Kyoto Protocol. Considering a situation where many new nations will 
participate in the framework, setting a year nearly 20 years ago as a reference is unreasonable. It will be 
necessary to discuss how to reduce emissions from the current level, ensuring effectiveness and equality. 

(2) Bottom-up Method and Periodic Review as Foundation of Framework 

Our thoughts on the preconditions for the future framework are described here. First, to ensure the global 
effectiveness of emissions reductions, at least major emitters such as US, China, and India must be 
committed to reducing (or suppressing) emissions. Japan should study a framework in which the US, China, 
and India can participate in, and should propose it positively. Second, for setting a goal for emissions 
reductions (or suppression), it is essential to establish rules that facilitate participation by more nations, and 
to reflect past emissions reductions efforts into the program. For example, making a rule based on the 
following concepts is recommended: set greenhouse gas targets with the exhaust basic unit10 -- the target 
should be the feasible lowest values for each category of industry or product; allow diversity by establishing 
a declaration system for the time frame for achieving the target based on each nation's circumstances; ensure 
equality for nations; and establish a rule that enables true global emissions reductions. 

The following principles are stated in the Cool Earth 50 proposed by Japanese Government. We support 
these three principles that focus on establishing an international framework to address global warming from 
2013 onwards. 

1) All major emitters must participate, thus moving beyond the Kyoto Protocol, leading to a global 
reduction of emissions. 

2) The framework must be flexible and diverse, taking into consideration the circumstances of each country. 

3) The framework must achieve compatibility between environmental protection and economic growth by 
utilizing energy conservation and other technologies. 

It is proposed to center the “sector-based approach” in the framework to embody above three principles; the 
approach being promoted by the Asia-Pacific Partnership for Clean Development and Climate (APP).11 

Seven countries (Japan, US, Australia, Republic of Korea, China, India, and Canada) emit about 50% of 
world total emissions, are in the APP. The APP organizes eight sectors by category of industry or product 
(steel, cement, power generation and transmission, buildings and electric appliances, and others). They are 
working on emissions reductions by reviewing the reduction potential and setting targets based on the 
circumstances of each sector. 
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The advantages of the sector-based approach include: high feasibility of emission reduction measures based 
on the reality of each category of industry or product; setting equitable targets based on the reality of 
industrial activities; and elimination of the so-called carbon-leakage problem12. India also participates in the 
APP, as well as the two current major emitters, US and China. Exploiting these advantages, Japan should 
adopt a stance of propagating this scheme throughout the world. 

Figure 5 shows a schematic view of our proposal. 

First, agreement needs to be reached regarding what is meant by a desirable earth in the long-term, stated in 
2. (1); for example the atmospheric concentration of CO2 in 2050, and through scientific and economic 
validation. A target date for getting an agreement is provisionally summer 2008. This was proposed at the 
Major Economies Meeting on Energy Security and Climate Change13 sponsored by US in September 2007. 

Action plans and autonomous commitments should be made based on international agreement regarding 
each target for energy efficiency improvements within the same industry or product sector such as steel, 
power, and cement. Each nation aggregates the anticipated emissions reductions attained by each sector 
(bottom-up method), then makes a declaration.  

A cycle of “Plan-Do-Check-Action”, which includes following periodic reviews by an international 
authority, is proposed. (1) Is the action plan reasonable for the nation? (2) What gap exists between the 
agreed-upon long-term goal and the global emissions reductions estimated from action plans? What 
additional measures are required? The progress by each nation shall be annually reported to the international 
authority and disclosed. The appropriate reviewing interval will be 3 to 5 years. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5  Proposed method for establishing new framework 
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We are aware of the following arguments against the concept of the sector-based approach and energy 
efficiency improvements. (i) Discussions on target indicators and calculation methods inside the industry 
group are not apparent to outsiders. (ii) Targeting efficiency improvements will not ensure gross emissions 
reductions. As for (i), to be solved by disclosure of indicators by the International Energy Agency (IEA),14 
and also by supervision by third parties. As for (ii), can be solved by an international authority that discloses 
the gaps with long-term goals through the “Plan-Do-Check-Action” cycle and periodically reviews the 
appropriateness and equality of nations' activities. 

It may be natural to make the secretariat of United Nations Framework Convention on Climate Change 
(UNFCCC) the major reviewing authority. At the same time, the re-positioning of an organization for 
implementing intensive reviews, and the reinforcement of teams of scientists along in cooperation with the 
IPCC and IEA, will be required.15 

The transportation sector or the office & home sector may find difficulty holding global and lateral 
discussions by category of industry or product. In this case they can be dealt with as industrial sectors shown 
in Figure 5, based on international commitments made by nations in accordance with their individual 
circumstances. Moreover, depending national self-initiatives, it may be possible to add a reduction 
methodology as a separate factor. This could be a local rule for specific nations or communities. 

We believe our proposal will provide a truly effective framework for emissions reductions, as well as 
providing the best way for the US, China, and India to participate, rather than to pursuing agreements on 
numerical targets without fundamental technologies. 

However, even the above sector-based approach does not completely cover global emissions from the 
beginning. It will be necessary to expand the global coverage by enhancing international activities and 
adding new sectors in future. 

(3) Supporting the Developing Nations through Technology Transfer, and Establishment of Breakthrough 
Technology Development Mechanism 

One of the key factors for achieving quick-acting measures for globally effective emissions reductions is the 
spread of Japanese high efficiency equipment and technology transfer from Japan. Some provisional 
calculations16 show that if three major sectors (power generation, steel, and cement) in the seven APP 
nations improve their energy efficiency to a 95 to 120% level compared to the current Japanese level by 
2020, 3.1 billion tons of CO2 can be reduced in 2020 (Ref: 20% improvement by single EU in 2020 
corresponds to reduction of 0.9 billion tons). In Japan, industries are further improving the efficiency of 
production and equipment including automobiles and appliances, on the basis of the results from the top 
runner program. Introducing such equipment and technology around the world will greatly contribute to 
global emissions reductions. 

In addition, Japan has significantly contributed17 in the environmental field among developing nations 
including China, through the Official Development Assistance (ODA) related to the environment. The total 
value of the ODA is decreasing. However, it should be reexamined how to provide effective support in the 
environmental field including global warming countermeasures. Special reserves in the budget for 
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environmental items and cooperation with other countries or the World Bank should be also considered. 
Support will have to be limited to developing nations that will agree with the Japanese proposals and jointly 
participate in the sector-based approach. This is because of the need to effectively utilize limited financial 
resources and to prevent easy technical diffusion. 

Moreover, it will be essential to develop innovative technologies -- so-called ‘breakthrough technologies’ 
but not the extension of conventional ones -- to achieve drastic emissions reductions in the long term. 
Examples are efficiency improvements in Coal Gasification Generation and the innovative zero-emission 
Coal Thermal Generation created by the combination of CO2 capture and storage technologies. It is 
important that we steadily work on themes of technology development in the energy field incorporated in 
the New National Energy Strategy18 (planned in 2006) and Technology Strategy Map 200719, including the 
“Cool Earth -- Innovative Energy Technology Program”20 now being facilitated by Japanese Government. 
Figure 6 shows the concept of energy technology strategy per New National Energy Strategy. Figure 7 
shows examples of technological themes on Technology Strategy Map 2007. We must also work with each 
nation in Europe and America to build international mechanisms for accelerating technology developments. 

We must enhance discussions to build two mechanisms, technology transfer and technology development - 
fields where Japan, as a technology-oriented nation, can contribute to the world. Japan should then take 
initiatives to discuss international activities, especially in these fields, at the Lake Toya-ko Summit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6  Concept of the energy technology strategy (source: New National Energy Strategy) 
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Establish Technologies 
(specification) 
 

Application 
and spread 
 

Related measures 

(1) Improvement in overall energy efficiency 
(2) Diversification of transport fuels 
(3) Promotion of renewable energy development and 

introduction 
(4) Utilization of nuclear energy and secured safety as 

premises 
(5) Stable supply and efficient clean use of fossil fuels 

[Points to consider for implementation]
 Periodically review energy technology strategy (rolling) 
 Enhance PDCA cycle 
 Integrated environmental action for adoption and spread 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

High efficiency lighting 
▽high efficiency fluorescent lamp 
▼high efficiency led lighting 
▼organic el lighting 
▽next-generation lighting 

Energy-conserving housing/building 
▼Advanced insulation housing/building 
▼Advanced airtight housing/building 

High-efficiency kitchen equipment 
▽High-efficiency gas burner cooking equipment 
▽High-efficiency induction heating (IH) cooker 

▽High-efficiency air-heater 

(1) Improvement of overall energy efficiency 

 
High-efficiency water heater 
▼High-efficiency heat pump water heater 
▽High-efficiency water heater 
▽Latent heat recovery water heater 
 

High-efficiency air-conditioning 
▽High-efficiency absorption chiller-
heater 
▼High-efficiency heat pump 
▼Ultra-high-performance heat pump 

Energy-conserving electric home appliances 
▽Energy-conserving refrigerators 
▽Reduction of standby power consumption 
 

Energy management 
▼HEMS 
▼BEMS 

 

Energy-conserving network communication 
▽High-capacity high-speed network / optical network communication 

High-efficiency power transmission/transformation 
▼Energy conservation transformer 

High-performance power electronics 
▼High-efficiency inverter 
 

▼Energy-conserving information equipment 

Energy-conserving display 
▽Low power consumption PDP 
▽Low power consumption LCD 
▽LED display 
▽Organic EL display 
 

Energy-conserving industrial process 
▽LSI production process 

High performance devices 
▽Si devices 
▼SiC devices 
▽Nitride devices 
▽Diamond devices 
▽CNT transistor 
▽Energy-conserving LSI systems 

High-efficiency generator 
▽Superconducting generator 

(4) Utilization of nuclear energy and 
safety assurance as premises 

Light water reactor 
■Advanced utilization of light water reactor 
■Decommissioning 
■Next-generation light water reactor 
 
 
Light water reactor fuel cycle 
■Centrifuge uranium enrichment 
■MOX fuel fabrication 
 
 
Technologies for smooth shift from light water reactor 
cycle to fast reactor cycle 
■High-decontamination process prior to conversion 

of reprocessed uranium 
 
 
Fast breeder reactor cycle 
■Fast breeder reactor 
■Fuel cycle 
 
 
 
Other innovative reactors 
□Supercritical-water-cooled reactor, medium and 

small reactors 
 
 
 
Disposal of radioactive wastes 
■Geological disposal 
■Disposal at intermediate depth enough for general  
 underground use 
■Shallow land disposal 
 

Electric power storage 
□Sea water pumped storage power generation 
□Underground pumped storage power generation 
□Compressed air energy storage (CAES) 

Power system control 
☆□Power system protection 

Electric power storage 
▽□Variable-speed pumped storage generation 

Electric power storage 
▽☆□NaS battery 

▼◇Advanced integration in complex 

Advanced traffic system 
▼◇Intelligent Transportation Systems (ITS) 
▽◇Modal shift in passenger transport 
▼◇Modal shift in freight transport 

▼◇Co-production 

Electric power storage 
▽☆Superconducting magnetic energy storage (SMES) 
▽☆Superconducting flywheel 
▽☆Redox flow battery 

CO2 storage 
◆Ocean storage of CO2 
◆Geological storage of CO2 

▽★New advanced power supply system 

Energy management 
▼☆Local energy management Electric power conversion of unused micro-scale energy 

▽☆Thermoelectric conversion 
▽☆Piezoelectric conversion 

Energy-conserving housing/building 
▽☆Passive housing/building 

▽☆Microgrid 

Power system control 
▽★Utilization of distributed generation 

Heat transport 
▽☆Latent heat transport 
▽☆Sensible heat transport 
▽☆Heat transport by  
    absorption/adsorption 

Heat storage 
▽☆Latent heat storage 
▽☆Sensible heat storage 

High efficiency air-conditioning 
▽☆Ground source heat pump 
▽☆Utilization of snow ice cooling 

Hydrogen utilization 
▽☆Hydrogen combustion turbine 

Utilization of unused heat source 
▽☆Utilizing cryogenic energy of snow and ice 
▽☆Utilizing thermal energy of river water 
▽☆Utilization of exhaust heat in urban 

 
 Power system control 
 ☆Power control 
 ☆Frequency control 
 ☆Load flow control 
 ★Power system stabilization 
 ★Wide area monitoring and control 
 ☆Restoration 
 
PV power generation 
★Suppressing influence of  
 photovoltaic systems to grid 
 
PV power generation 
★Crystalline silicon solar cell 
★Thin-film silicon solar cell 
★Compound-crystalline solar cell 
★Thin-film CIS-based solar cell 
★Dye-sensitized solar cell 

Utilization of solar thermal energy 
☆Solar thermal power generation 
☆Hot-water supply using solar thermal energy 
☆Air-conditioning using solar thermal energy 
 
Wind power generation 
★Suppressing influence of wind power systems to 

grid 
 
 Wind power generation 
 ★Onshore wind power generation 
 ★Offshore wind power generation 
 ★Micro wind power generation 

Geothermal power generation 
☆Geothermal binary power generation 
☆Hot dry rock power generation 
☆Micro geothermal power generation 

Utilization of ocean energy 
☆Wave power generation 
☆Tidal and current power generation 
☆Ocean thermal energy conversion 

  Hydraulic power 
  ☆Small and medium hydraulic power generation 
 
 
 
Utilization of biomass and waste energy 
☆Refuse-derived fuel (RDF)/Recycle plastic fuel (RPF) 
☆Sewage sludge carbonization 
☆Direct combustion of biomass and wastes 
★Biomass/waste gasification power generation 

 Production of biofuels 
☆Development of solid biofuels 

(3) Promotion of new energy development 
and introduction 

Figure 7  Technology Strategy Map 2007 (energy technology overhead view) 

(5) Stable supply and efficient clean use of fossil fuels 

CO2 capture 
◆Pre-combustion CO2 capture 
◆Post-combustion CO2 capture 
◇Oxy-fuel combustion CO2 capture 

Coal mining 
◆Advanced technology for  
 mining and cleaning of coal 
◇Underground coal gasification 

Development of unconventional fossil fuel resources 
◆Enhanced coal bed methane (ECBM) recovery 
◆Production and reforming of oil sand and other heavy oils 
◆Improved development, production and recovery of unconventional gas 
◆Development of methane hydrate resource 

 Energy-conserving industrial processes 
▼◆Next-generation coke 
  production methods 
▽◇New reductive melting 
  iron making processes 
▼◇Petrochemical process 
▽◇Paper manufacturing process 
▼◇Process of chemical raw materials 
▽◇Fabrication and assembling process 

▼◆Iron and steel process 
▼◆Petroleum refining process 
▽◇Cement process 
▽◇Nonferrous metals process 
▽◇Glass production process 
▽◇Ceramic manufacturing process 

▼◇Integration and collaboration 
  among industries 

▽◇High-efficiency industrial furnace/boiler 

Advanced technology for using petroleum 
○◇Hydrogen production from petroleum and hydrogen  
  transportation 
○◇New alternative fuels for vehicles 
○◇Improving vehicle efficiency and promoting exhaust  
  gas cleanup 
○◇Off-road engines with low environmental load 
 
 
Utilization of heavy crude oil 
○◇Production of high-octane gasoline from low-quality oil 
○◇Production of hydrogen from petroleum pitch and cokes 
○◆Production of synthesized diesel fuel form asphalt (ATL) 

 
 Utilization of LP gas 
 ○◇Utilization of LPG/DME mixed fuel 
 
 

Petroleum refining 
○◇Advanced technology for producing 
  desulfurized liquid fuels 

 
Natural gas utilization 
●◆Gas to liquids (GTL) 
○◇Next generation technology for producing hydrogen 
  from natural gas 
○◇Synthesizing LP gas from natural gas, etc. 
 
 
  Utilization of new alternative fuels 
  ○◇Utilization of GTL and other new alternative fuels 
  along with petroleum 
 
 
      Hydrogen production 
      ○◇Hydrogen production from coal 
        with CO2 recovery 
 
 

Coal Utilization 
○◆Coal to liquid (CTL) 

 

High-efficiency co-generation 
▼☆◇Fuel cell co-generation 

Petroleum refining 
▽◇Fuel-saving high-durability lube oil 

Utilization of LP gas 
▽◇High-efficiency LPG burning appliance 

High-efficiency natural gas power generation 
▼◇High-temperature gas turbine 
▽◇AHAT 
▼◇Fuel cell/gas turbine hybrid power generation 

Coal fired power generation 
▽◇IGHAT 
▼◇A-PFBC 
▼◆A-USC 
▼◆IGCC 
▼◆IGFC 
▼◆A-IGCC/A-IGFC 

High-efficiency co-generation 
▽◇Gas/petroleum engine co-generation 
▼◇Gas turbine co-generation 

High-efficiency power transmission/transformation 
▼☆■◇Large capacity power transmission 
 

Energy management 
▼☆□◇Optimization of energy demand and load leveling 

Fuel cells 
▽☆◇Phosphoric acid fuel cell (PAFC) 
▼☆◆Molten carbonate fuel cell (MCFC) 
▼★◆Solid oxide fuel cell (SOFC) 

Coal-fired power generation 
◇Reduction of trace substances emission 

Development of fossil resources  
(conventional/nonconventional fossil resources common technology) 
◆Exploration of oil and gas reservoirs 
◆Drilling and developing oil and natural gas 
◇Drilling and developing fossil resources in frontiers 
◆Enhanced oil recovery (EOR)/Enhanced gas recovery (EGR) 
◆Eco-friendly oil and gas development 

(2) Diversification  
of transport fuels 

 

Advanced cracking of ultra-heavy oil and its utilization 
◆Advanced cracking and processing of oil sand 
◆Thermal cracking of bitumen from oil sands by using 
 Supercritical water, etc. 
◆Advanced cracking of bitumen from oil sands and its utilization 

 
 
 
 
 
 
   Utilization of heavy crude oil 

◆High severity fluid catalytic cracking and 
 other advanced technologies for heavy oil processing 

 
 
 
 
 
     Petroleum refining 
     ◇Zero-emission petroleum refinery process 
 
 
 
 
 
     Natural gas utilization 
     ◇Producing, transporting and utilizing 
      natural gas hydrate 
 
 

Gas supply 
◇Gas transportation 
◇Gas storage 

 
 
 
 
 Coal Utilization 
 ◇Combustion of low-grade coal 
 ◇Next-generation technology for pulverizing coal 
 ◇Advanced utilization of coal ash 
 ◆Coal de-ashing technology 
 ◆Low-rank coal upgrading 
 ◇Hot coke oven gas reforming without catalyst 
 ◇Effective use of coke oven gas 
 ◇Efficient coal conversion 

 

   ▽●◇Energy-conserving trains 
 
  ▽○◇High performance aircrafts 
 
 ▽○◇High performance ships 
 
▽○◇High efficiency marine 
   transport system 

    Hydrogen production 
    ○★◇Hydrogen production 
       by gasification 
Production of bio-fuel 
○☆◇Dimethyl ether (DME) 
○★◇Production of BTL 
   by gasification of biomass 
 

Utilization of new alternative fuels 
●☆◇Advanced technology for utilizing biomass and 
   other unconventional petroleum products 
 
 
Coal Utilization 
○☆◇Hydrothermal cracking of coal   Production of biofuels 

  ☆◇Producing biomass fuels with addition of coal 
 Coal fired power generation 
 ★◇Biomass/coal hybrid power generation 
Coal Utilization 
☆◆Multipurpose uses of coal gasification 

 

Clean energy vehicles 
▽○◇Natural-gas vehicles 
▼●◆Hybrid vehicles 
 
 
High efficiency internal 
combustion engine 
▼●◇Gasoline engine 
▼●◆Diesel engine 

Clean energy vehicles 
▼●☆◆Plug-in hybrid vehicles 
▼●☆◇Electric vehicles 
▼●★◇Fuel cell vehicles 
▽○☆◇Hydrogen engine vehicles 

Fuel cells 
▼●★◇Polymer electrolyte fuel cell (PEFC) 
▽○☆◇Direct methanol fuel cell (DMFC) 

Electric power storage 
▽●☆Nickel-hydrogen battery 
▼●★Lithium-ion battery 
▼○☆Capacitor 

Utilization of biomass and waste energy 
○★Biomass resource supply 

Production of biofuels 
●★Alcohol fermentation 
●★Conversion of cellulosic 
  materials into ethanol 
●★Biodiesel fuel (BDF) 
○☆Methane fermentation 
○☆Hydrogen fermentation 

Transportation and supply of hydrogen 
○☆Hydrogen pipelines 
○☆Transportation and supply of compressed hydrogen 
○☆Transportation and supply of liquid hydrogen 
○☆Hydrogen pipelines 
●☆Safety technology for hydrogen gas refueling stations 

 Hydrogen production 
○☆Solid polymer water electrolysis 
○☆High temperature steam electrolysis 
●☆Alkaline water electrolysis 
○★Hydrogen production using photocatalysts 

Hydrogen storage 
○☆Inorganic materials for hydrogen storage 
○☆Alloy materials for hydrogen storage 
○☆Carbonaceous materials for hydrogen 
  storage 
○☆Organic materials for hydrogen 
  storage 
○☆Hydrogen storage container 

* The colored symbols specified in front of the technologies indicate the policy  
objectives to which these technologies would contribute (▽ Improvement 
of overall energy efficiency, ○  Diversification of transport fuels, ☆ 
Promotion of new energy development and introduction, □ Utilization of 
nuclear energy and safety assurance as premises, ◇ Stable supply and 
efficient clean use of fossil fuels). 

* Technologies that make great contributions to policy objectives are 
accompanied by pasted symbols (▼●★■◆ ) for the relevant policy 
objectives and specified with underlined red letters. 
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3. Critical Concerns regarding the Cap-and-trade System 
 

This chapter describes our comments on the cap setting system, which is the basis of the Kyoto Protocol, 
and which is being cited by the EU as a new framework, and the accompanying emissions trading system 
(cap-and-trade system). 

Figure 8 shows positive and negative views on the cap-and-trade system from a domestic standpoint. The 
source is the document for the joint meeting of the Industrial Structure Council (ISC) and the Central 
Environment Council (CEC). The evaluations for the system itself are simply what is described in the 
document. In addition, we must carefully deal with the movement to incorporate the system as a basis and 
increasing participating nations. We have strong concerns about the system for the following reasons: 

1) Because the new framework will be effective over a long period after 2013, it is essential to ask China 
(one of the superpowers of our age) to undertake its obligation regarding emissions reductions (or 
suppression). However, the possibility of China accepting the system is low. 

2) The results of the emissions reductions based on the system depends on how to the caps are initially set. 
Severe caps aiming for higher results would certainly lead to steep rises in emissions prices, and could 
result in the inflow or the excessive movement of speculative money. However, there are no effective 
countermeasures so far. Some involved parties point out that the system could obviously check healthy 
economic growth. New factors that disturb the world economy should not be introduced. 

It is most disturbing to note that there are many opinions: some say that Japan should not be left behind in 
such movements; or cap-and-trade itself leading to emissions reductions without showing how to set 
equitable caps. We cannot approve introducing the cap-and-trade system in the aggressive manner presently 
discussed. Japan may face the criticism that we are going to forget any meaningful Kyoto Protocol. 
Nonetheless, because of the situation that arose as a result of Kyoto (COP3), is it not necessary for Japan, as 
the presidency holder, to exercise its responsibility for improvements? 
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Figure 8  Positive and negative views on cap-and-trade system21 

 

Comments on cap-and-trade system: from a domestic standpoint 
(Extracted from interim report of joint meeting, ISC and CEC, held on 26 Sept, 2007) 

[Positive views] 

 The system helps to ensure the achievement of emission reduction target at minimum cost. 
 The system encourages private initiatives by setting the carbon price. 
 We should study the introduction of a system which will mean Japan is not left behind, while watching the 

introduction progress in Europe and the US. The system should be reviewed from the financial standpoint 
as a global carbon market is developed. 

 The system has been introduced to encourage technology development and provide flexibility for economic 
activities.  

 It is not appropriate to discuss the effect of emissions reductions because emissions reductions depend on 
cap setting, and EU-ETS is still a trial stage. 

 
[Negative views] 
 The system is a strong regulatory action that postulates an emission quota for each emitter. 
 Equitable emission quotas are difficult, and the system may cause outward flows of industry (carbon leakage). 
 When actual business actions are looked into, it seems that the emissions reductions cannot always be performed at 

minimum cost. 
 EU-ETS does not always lead to substantial emission reductions. 
 The system lacks effectiveness for business and household sectors where remarkable increases in emissions are 

occurring. 
 The short-term target does not work to promote incentives for additional investment or long-term technology 

development by firms. 
 If emissions quotas are based on past emissions results, firms that have not improved their emissions will remain as 

they are. 

In any event, a comprehensive study of the subject is necessary. It should include comparisons with other methods and their validity, impacts on 
industrial activities and national economies, and embody our nation's medium-term strategies for dealing with global warming issues. 


