Chapter 3 Creating a market for sustainable development in responseto global challenges

As discussed in Chapter 1 and Chapter 2, recent globa migration of labor, goods, money, skills,
and knowledge has become increasingly prevdent and is spreading worldwide. The intensfied
migration of production factors among countries and regions is accd erating the integration of those
economies. uch globdization has brought “light” to the world economy, including efficient
digtribution of globd resources and improved productivity. At the same time, there is dso a “dark
sde” to such globdization. With the rise of emerging countries taking advantage of its benefits, dong
with the increasing world population, it is now one of the mgor causes of global problems such as
climate change, higher natura resource and food prices, and water shortages in many parts of the
world. These issues mugt be addressed to ensure susta nabl e development.

Furthermore, there are countries in the world, primarily in Africa, that have not been able to fully
benefit fromthe “light” and ill remainin poverty. About one billion people around the world are still
living the lowest form of life suffering extreme poverty®. The “dark side” of globdization, such as
climate change, considered alikdly cause of naturd disasters and emerging infectious diseases, and
price increasesin basc goods such asfood and various other commodities, has substantia impacts on
the lives of the poor. Thereis a need to build a socid framework that will enabl e those countries and
their people to take advantage of the benefits of globdization; and it is dso essentid for globaly
sugtai nabl e developments. Poverty eradication is aso one of the biggest globd chalenges.

In facing these globd chdlenges in recent decades, Japan has aggressvey addressed and
overcome some of the problemsin the process of economic deve opment, and is nhow actively engaged
in tackling climate change and other ongoing issues. Japan has successfully established advanced
technologies and systems that contribute to addressing these problems. Japan can play important roles
in achieving susta nabl e development, promoting i nnovation, and addressing the globa chalenges that
ae becoming increasingly serious as globdization of the world economy advances. In redizing this,
the Japanese government should actively undertake initiatives to desgn market structures that
facilitate the use of Japanesetechnologies, systems, and other resources.

It iscrucid to create amarket for susta nable development, where a variety of partici pating entities
take innovative approaches in addressing chdlenges, integrae their knowledge and skills, and
establish the market as a new economic arena. Such market will offer excdlent busi ness opportunities
for Japanese corporations that have devdoped and accumul ated applicabl e technologies and systems.
Therefore, it is expected that Japanese corporations activey participaein and develop this new market,
andin turn contribute to achieving susta nabl e development of the world economy.

In this chapter, based on the above problem consciousness, issues such as climate change,
resources, food, water, and poverty will be discussed. For each issue, the current Stuations and
responses of each country, as wel asthe possi bilities for Japan to contribute to solving the challenges
by applying its comprehens ve capahilities including technologies and socid sysemswill be examined.
Appropriate future dructures of the market in achieving sustanable development will dso be

1 People in extreme poverty are defined here as those who live on less than 1 US dollar a day (in PPP
terms).



cons dered.

Section 1 Climate change and Japan’s initiatives
Globd greenhouse gas emissions are rapidly increasing due to such factors as economic growthin

emerging countriesin Asiaand other regions. The 2007 IPCC? Fourth Assessment Report pointed out
the possihility that globd warming from increased emissionsof greenhouse gases could cause changes
in the globd dimate system, and in turn, reduce agriculturd productivity, and cause water shortages
and damages to heath throughout the world.

Concern for these climate change problems has been growing in recent years on aglobd scae. In
particular, 2008 marks the first year of the first commitment period under the Kyoto Protocol, and
climate change was a mgor agenda item a the G8 Summit a Lake Toya held in July. Most of the
countries in the world, including Japan, are wdl aware of the pressng need for action towards the
globd chdlenge of dimate change. Negotiations on seps to be taken after thefirst commitment period
of the Kyoto Protocol are now underway at the United Nations and other internationa forums.

In May 2007, Abe, then prime minister of Japan, to overcome serious environmenta pollution and
oil cridgs, presented a proposd cdled “Cool Earth 50,” addressing dimate change with long-term
drategies in reducing globa greenhouse gas emissions. The strategies included a universa god of
halving the current level of globa greenhouse gas emissions by 2050, and three principlesto establish
an internationd framework for 2013 onwards. They are (a) dl mgor emitters must participae, thus
moving beyond the Kyoto Protocol, leading to globd reduction of emissons, (b) the framework must
be flexible and diverse, taking into consideraion the circumstances of each country, and (c) the
framework must achieve compatibility between environmenta protection and economic growth by
utilizing energy conservation and other technologies.

Moreover, the Cool Earth Promotion Programme was presented in a specid speech ddivered by
former Prime Minister Fukuda at the World Economic Forum's Annua Meeting (Davos Conference)
in Davos, Switzerland in January 2008. Three proposd s were made to the world as practicd tools to
impl ement the program, namely, Post Kyoto Framework to reduce globa greenhouse gas emissonsin
the subsequent periods after the fird commitment period, internationa environmenta cooperaion
towards reduction of globa greenhouse gas emissions, and innovation, including long-term targetsin
deveoping i nnovati ve technologi es and shifting to alow carbon society.

In June 2008, during a speech at the Japan Nationad Press Club, former Prime Minister Fukuda
said Japan will am to trandition to a low carbon society and make it a long-term god to cut its
emissions by 60 percent to 80 percent from current |evels by 2050.

In this section, the current situation and the responses of each country regarding climate change
will be discussed, as wdl as how Japan should tackle this global challenge taking advantage of its
indugtrid technologies and other capabilities cultivated through Japan's rich experiences. The
excd lence of Japanese technologies is highlighted in the following statement, “ Japan, which depends
heavily on energy imports from abroad, has undertaken nationwide energy saving efforts for the past

2 Intergovernmenta Panel on Climate Change.



30 years since the first oil criss, and successfully doubled its real GDP without increasing energy
consumption in the industrid sector.”® Required platforms, induding promotion of innovative
technological development will aso be di scussed.

1. Economic growth in Asia and climate change

Greenhouse gases, said to be the mgor cause of climate change, cons st of multiple gases such as
carbon dioxide, methane, and nitrous oxide. In particular, carbon dioxide, which accounts for 70% of
greenhouse gas emissons, is rdeased from numerous types of human activities. Therefore, al
countries and regions must work together to reduce carbon dioxide emissions.

(1) Accelerated increase in carbon dioxide emissions
(Continued growth in CO, emissions)

In recent years, the globd energy-origin carbon dioxide emissions (hereafter, CO, emissions) have
constantly increased®. Looking at the globa annua average growth ratesin CO, emissions since 1990,
we see that whilethe figure from 1990 to 1995 was 0.7%, those from 1995 to 2000 and from 2000 to
2005 were 1.5% and 2.9%, respectively. These figures show the accderation in globa CO, emissons
(see Figure 3-1-1).

(100 million CO, ) Figure 3-1-1 Changes in globd CO, emissions (1990 to 2005)
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Source: IEA(2007), CO, Emissions from Fuel Combustion.

3 Statement by former Prime Minister Yasuo Fukuda at the Davos Conference

4 According to estimates of the world’'s major research institutions, accumulated greenhouse gas emissions
from developing countries in the 20th century account for 40% of those of the entire world. A detailed
anaysis by country shows accumulated greenhouse gas emissions from China in the 20th century are about
two or three times those of Japan. According to a different anaysis's estimate, China accounted for 8.0%
and Japan 2.7%. Furthermore, while accumulated CO2 emissions from India in the 20th century are close
to the same level as those of Japan, accumulated methane, and nitrous oxide emissions in the 20th century
are over ten times those of Japan.



(Increase in CO, emissions in Asian emerging countries)

In the most recent period, between 2000 and 2005, while the CO, emissions from Japan, the
United Saes, and EU27 remained close to the same leve, the CO, emissions from Asian emerging
countries contributed significantly to the globa increase of CO, emissions, with the CO, emissions
annua growth rate in China (induding Hong Kong) a 10.6%, in ASEAN a 5.3%, and in India at
3.5%. Particularly in China, during the five-year period, CO, emissions increased by 2.02 billion tons
(equivdent to about 1.7 times the emissions in Japan in 2005), which accounted for approximady
55% of the globa CO, emissionsincrease.

(2) Economic growth and CO, emissions

Recent growth in per capita CO, emissonsin emerging countriesis atributed manly to their rapid
economi ¢ growth, considering that their popul aion growth in the 2000s is | ess than that of the 1990s°.
The rdaionships between the progress of economic growth and the increase in CO, emissons are
di scussed i n the following section.

(Economic growth and per capita CO, emissions, CO, emissions intensity)

Per capita GDP and per capita CO, emissionsin mgor countries in the world® show a moderate
corrd aion (see Figure 3-1-2). Thisis because countries tha achieve economic growth tend to increase
their consumption leves and other rel ated reasons. Therefore, countries and regions currently with low
per capita GDP are expected to increase their per capita CO, emissons as they redize economic
growth in the future.

On the other hand, per capita GDP and CO, emissions intensity show a certain degree of inverse
corrdation (see Figure 3-1-3). This is consdered to be because in countries that achieved economic
growth, industrid structures tended to shift from manufacturing industries with rdatively high CO,
emissons intengty to service industries with rdativey low CO, emissons intendty. Other factors
indude advancement in the implementation of energy saving and dternative energy technologiesin
those countries, aswell as other reasons.

The share of added vdue from manufacturing industriesin the nationd GDPisrdativey higher in
Japan and China tha have achieved economic growth through direct investment by foreign
manufacturers, than that in the United States and European countries. When naionad CO, emissons
intengties are compared, the figure in China may be higher than those of the United States and
European countries. In order to exclude the influence from industria structures, and to verify postive
effects of economic growth on CO, emissions eficiency, aregresson analysis’ was conducted using
cross country data, with CO, emissons intensty as the explained variable, and per capita GDP and

°> Globd population growth rate: 1990-1995, 1.5%; 1995-2000, 1.3%; 2000-2005, 1.2%.

Population growth rate in non-OECD countries: 1990-1995, 1.7%; 1995-2000, 1.5%; 2000-2005, 1.3%.
Source: IEA (2007), CO, Emissions from Fuel Combustion.

® Asia (ASEAN plus 6 [Laos not included due to statistical limitations]), EU27 (Cyprus and Marta not
included due to statistical limitations), the United States, Canada, Brazil, and Russia, totaling 44 countries.
" For details of the analysis, see appended note 3-1.



share of added vaue from manufacturing industries in nationad GDP as the explaining variable. The
result was that the coefficient on per capita GDP was negative and statisticaly s gnificant. Therefore,
even excluding the effects from the change in the industrid structures, CO, emissions intensities are
expected to decrease as per capita GDP grows. Mainly, this is because implementation of energy
saving and dternative energy technologiesusuadly advances dong with economic growth.

Figure 3-1-2 Economic growth and per capita CO, emissions (2005)
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Figure 3-1-3 Economic growth and CO, emissons intensity (2005)
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(COzemissions intensitiesin emerging countries are far higher than estimated values)

Based on the estimation results, the theoreticd vaues obtained by the regresson analyss and
actual figures were compared between the seven most developed countries and China, Russia, and
India’. The emerging countries ranked among the top in CO, emissions in 2005. The results showed
higher actud figures than the theoretica figures for the four nations, Russia, China, the United Sates,
and India (see Figure 3-1-4). This indicates that CO, emissons efficiency is comparativey low in
those four nations, even taking into account the differences in degree of economic growth and
indugtrid structures. On the other hand, the figures vaues were lower than the theoretica figures for
the other six countries. Particularly for Japan, resdua deviance was substantially larger than that of
any of the other countries. Thisindicates a higher CO, emissions €fficiency in Japan, even takinginto
account the differencesin degree of economic growth and industria structures’.

Figure 3-1-4 Actud and theoretica vaues of CO, emissions intensity (2005)
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(3) Reducing future greenhouse gas emissions
(Future CO, emissions forecasts — EA World Energy Outlook 2007 Reference Scenario)

In 2005, CO, emissions from the United States, China, Russia, and India combined with those of
Japan and EU27 accounted for approximaely 70% of globd emissons. Therefore, substantid
reduction of global CO, emissons is possible if these countries with large emissons undertake
aggress ve measures.

The Reference Scenario isa smulation to predict the future, assembled by smply using IEA's past
emissions data and other information. According to the Scenario, global CO, emissions are expected to
increase about 1.5 times from 2005 to 2030 (see Figure 3-1-5). Furthermore, looking a the

8 Chinaranked second in the world in CO, emissions in 2005, Russiathird, and Indiafifth.
® Since climate, geographical and other factors are involved in CO, emissions efficiency, these analysis
results do not immediatel y indi cate the condition of CO, emissions efficiency in each country.



contribution ratiosto global CO, emissonsincrease from 2005 to 2030 by country, we see that China
acocounts for 46% and India 16%, together accounting for over haf of the globd CO, emissons
increase.

Chinais expected to be the world's biggest emitter of carbon dioxide by 2030, and its per capita
CO, emissionsis expected to be dmost equivdent to that of EU27 due to economic growth and other
factors (see Figure 3-1-6). On the other hand, China's CO, emissions intendity is expected to reman
higher than that of developed countries with differencesinindustriad structures, climate, geographical,
and other factors taken into account. Russia, whose per capita CO, emissions is higher than those of
Japan and EU27, even as of 2005, is expected to increase CO, emissions about 1.5 times between 2005
and 2030. Furthermore, Indiais a so expected to sgnificantly increaseits CO, emissons.

In particular, in countries such as Russa China, the United Sates, and India, where indices
including per capita CO, emissons and CO, emissonsintensity show high vaues, their CO, emissons
efficiency could potentidly increase through broad applications of technologies and other means
currently used in Japan. An aggress ve approachin this matter is expected.

Figure 3-1-5 Global CO, emissions forecast (IEA World Energy Outlook 2007 Reference Scenario)
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Figure 3-1-6 Changesin CO,emissionsin mgor CO, emitting countries and regions
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(Need for an aggressive approach toward reducing global greenhouse gas emissions)

In order to address globd climate change problems, al countries, whether developed or emerging,
mugt participate in initiatives to actively reduce greenhouse gas emissions. In doing so, we mugt find
ways of s multaneoudy achieving both economic growth and conserving the environment.

In addition to the above-merntioned Reference Scenario, IEA disclosed an Alternative Policy
Scenario in its World Energy Outlook 2007. In the Alternative Policy Scenario, effectiveness
evduations were performed on the additiona energy demand restraint measures that were proposed by
each government by mid-2007. The evauation assumed that factors not related to the measures, such
as GDP growth rate and population growth rate remain unchanged. In this new Scenario, the CO,
emissions increase from 2005 to 2030, which was projected a 51.4% in the Reference Scenario, is
estimated to be reduced to 24.9%, about haf of the previous prediction, by introducing dternative
energies and energy savings technology, including biomass energy (see Figure 3-1-7). Particularly,
greater reductionsin China, Indiaand other emerging countries are expected.



Figure 3-1-7 Comparison of 2030 CO, emissions between | EA World Energy
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For example, if the entire world had the same level of per GDP energy consumption as Japan,
which has excdlent technologies, the global energy consumption in 2005 could have been reduced by
approximately one-third, from 11,434 Mtoe to 3,854 Mtoe'®. As with CO, emissions efficiency, since
per GDP energy consumption is dso very much subject to a variety of factors including geographica
conditions such as climate, and indugtrid structures of each country, the estimated figures should not
be cons dered absolute vaues nor used for easy compari son. However, thefiguresindicate that thereis
substantid potential for energy efficiency improvement by introducing new technologies.

Moreover, by taking advantage of technologica capahilities, both environmenta conservation and
economic development can be achieved. The improvement of energy efficiency will enable reductions
in CO, emissions without limiting economic growth, and will adso enable energy procurement costs
reduction, alowing the saved funds to beinvested in research and deve opment and other areas.

However, introduction of highly efficient alternaive energy and energy saving technologies in
emerging and devdoping countries requires assistance from developed countries in providing funds
and transferring technologies. It is important for developed countries, which have dready achieved
economic growth, to support emerging and developing countries, while striving to reduce their own
greenhouse gas emissions. As emerging and developing countries actively engage in efforts to reduce
greenhouse gas emi ssions, while making sure such climate change countermeasures do not dow down
their economic growth, developed countries should provide financial and technological supports to
redize both environmenta conservation and economic development inthose countries.

1% source: IEA (2007), CO, Emissions from Fuel Conrbustion.



2. Measures in each countries and regions
(1) Conference of Partiesto the United Nations Framework Convention on Climate Change

The United Nations Framework Convention on Climate Change (UNFCCC) was adopted in 1992
a the Rio Earth Summit. In response to the increas ng concentrations of atmospheric greenhouse gases
and the resulting globa warming and negative impacts on the natura ecosystem, it seeks to stabilize
the atmospheri ¢ concentration of greenhouse gases. UNFCCC took effect in 1994, and as of December
2007, it has been ratified by 191 countries, including Japan, and by the European Community. The
Conference of the Partiesto UNFCCC is held every year since 1995.

(Arguments regarding the K yoto Protocol)

The Kyoto Protocol was adopted a the Third Conference of the Parties to the United Nations
Framework Convention on Climate Change (COP3) hed in Kyoto in 1997; it was officidly enacted in
February, 2005. The first commitment period commenced in January 2008 (in April, for Japan™) and
will continue till 2012. During this period, Japan is required to reduce greenhouse gas emissons by
6% fromthe 1990 levd. However, there are many arguments surrounding the Kyoto Protocol.

o Effectivenessin reducing greenhouse gas emissions

Achieving the emission reduction commitments under the Kyoto Protocol in developed countries
is the firg and most primary step toward realizing the ultimate god of gtahbilizing the amospheric
concentration of greenhouse gases under the UNFCCC. However, the U.S. has not ratified the Kyoto
Protocol; further, emerging and deveoping countries including mgor greenhouse gas emitting
countries such as China and India are not required to reduce their emissons. As areault, thetotd CO,
emissons in the 39 countries that are obligated to reduce emissions congtitute only about 30% of the
globa CO, emissons. Goingforward, it isimportant to create a new and effective framework for 2013
and beyond, where dl mgor greenhouse gas emitting countries participate in the effort to reduce
emissons, based on the principle of “Common but differentiated responsbilities and respective

capabilities.”

o Fairnessin setting national reduction targets
Moreover, farnessis dso a point of contention. Thelack of which will makeit difficult to sugtan
long-term efforts and maintai n cooperative re ationships.

(a) Base year

The Kyoto Protocol base year isan argument point from the perspectives of fairness and rdiability
of stetisticad data.

The base year is useful in observing the changes in greenhouse gas emissions during a certan
period. However, the problems involved in setting a base year are that reduction targets change
depending on the year chosen, which, in turn, exerts some influence on the target-setting negotiations,

1 However, the first commitment period began in Japan in January for three CFC substitute gases (HFCs,
PFCs, and SF6).



and that thereduction efforts made beforethe base year are not refl ected.

The current Kyoto Protocol base year is 1990. The CO, emissons in 2005 increased by 7.7% in
Japan and decreased by 2.0% inthe EU15, as comparedto their 1990 level s. However, if the year 1995,
for example, is used as the comparison base year, the figures would be 1.1% for both Japan and EU15,
putting them on the same leved. Thus, the figures change significantly depending onthe year selected
as the base year. One of the reasons behind the emissions decrease in the EU is that, after the
reunification of the former West and East Germany in 1990, the CO, emissions in the former East
Germany decreased subgtantialy due to its duggish economy (from 1990 to 1995, it decreased from
294.0 MCO,t to 169.7 MCO,t); this offset the CO, emissons increase in the former West Germany
(from 1990 to 1995, it increased from 673.6 MCO,t to 711.1 MCO,t). Thus, in effect, emissons
reduction was redized inreunified Germany.

Moreover, the rdiability of data on greenhouse gas emissons in each county has improved in
recent years. Hence, sdecting a more recent year as the base year may be consdered as a better
benchmark.

(b) Joint fulfillment

Thejoint fulfillment set forthin Article4 of the Kyoto Protocol is aso a contentious i ssue.

Joint fulfillment is a system in which Annex | parties agree to fulfill their numerica reduction
commitments jointly, and that aslong as the total emissions of these parties do not exceed the totd of
emisson amounts dlocated to each party, tha would be regaded as a fulfillment of ther
commitments. The EU has adopted this system, and the EU15 has made aunified commitment of an
8% reduction of greenhouse gas emissons (EU Bubble). Based on this commitment, the EU15 set
individud reduction targets for each member stateto achieve the EU wide goal of areduction of 8%.
The assgned targets for each of the EU15 member states vary greatly, from Luxembourg's 28%
reduction to Portugd’s 27% increase. Some advanced countries are adlowed to increase ther
greenhouse gas emissions (see Table 3-1-8). In comparison to this, the numericd targets for UNFCCC
Annex | parties vary minimally, from EU’s 8% reduction to Icd and's 10% increase. Thus, it is evident
that the EU has used this system to flexibly reflect each member stat€'s condition for assigning
reductionstargets.

Furthermore, athough the EU15 as a whole has reduced greenhouse gas emissions by 2% between
1990 and 2005, which suggests that they are making steady progress, on examining each country, it
can be observed that there are countriesin the EU15 where greenhouse gas emissons has substantialy
increased, such as Spain and Portugd, which increased their emissons from the 1990 leve by 52%
and 40%, respectivey.

Snce each country’'s role and responsibility are uncdear under joint fulfillment, arevison of this
system should be consdered from the perspectives of fairness and effectiveness to create a more
effective post-2013 framework where dl mgor emitting countries participate in the effort to reduce
greenhouse gas emissions.



Figure 3-1-8 Emission reduction targets and actual results in developed countries

Kyoto Protocol emissionsreduction targets and 2005 results for devel oped countries (comparison with base year)

EU15 Countriesin transtion to market economy Other devel oped countries

Country Taget (%) |2005actual (%) Diff. Country Target (%)  |2005 actua (%)| Diff. Country Target (%)  |2005 actual (%) Diff.
Portugal 270 40.4 134 |Russia 0.0 2.7 28.7 (lceland 10.0 105 05
Greece 25.0 2.4 04 |Ukraire 0.0 54.7 54.7 (Augrdia 8.0 22 5.8
Spain 150 52.3 37.3 [Croatia 5.0 155 10.5 |Norway 1.0 88 7.8
Ireland 130 254 12.4 |Poland 6.0 R.0 26.0 |New Zealand 0.0 247 24.7
Sweden 4.0 7.4 114 |Hungary 6.0 45 28.5 |Canada 6.0 253 313
Finland 0.0 2.6 26 |Romania 8.0 45.6 37.6 |Japan 6.0 78 13.8
France 0.0 19 19 |Czechodovakia 8.0 5.8 17.8 |US. 7.0 16.3 233
Netherlands 60 11 49 |Bulgaia 8.0 47.2 39.2 [Switzerland 8.0 17 9.7
Italy 65 121 18.6 [Slovakia 8.0 3.6 25.6 [Liechtenstein 8.0 174 5.4
Belgium 75 21 54 |Lithuania 8.0 53.1 45.1 |Monaco 8.0 31 4.9
Britain 125 15.7 32 |Estonia 8.0 52.0 44.0 |Turkey N/A 744 N/A
Austria 130 18.1 311 |Lawia 8.0 58.0 50.0 (Reference)
Denmark 210 7.8 132 [Slovenia 8.0 0.4 8.4 Country Target (%) 2006 actual (%) Diff.
Germany 210 18.7 23 |Belarus 8.0 40.6 32.6 |China N/A 127.3 N/A
Luxembourg 280 04 28.4 India N/A 955 N/A
EU15 80 20 6.0

ote: Figuresfor Chinaand Indiawere taken from the IEA statistical datalisted in CO, emissions from fuel combustion.
Figures for the ather countriesinclude their total emission of the six greenhouse gases
Jurces: European Environment Agency 2007 , Greenhouse gas emission trends and projections in Europe 2007; UN (2007), National greenhouse gas
inventory data for the period 1990-2005; IEA 2007 , CO, emissions fromfuel combustion 1971-2005; etc.

(The Third Conference of the Parties to the United Nations Framework Convention on Climate
Change (COP3))

The Third Conference of the Parties to the United Nations Framework Convention on Climate
Change (COP3) was hddin Bdi, Indonesa, in December 2007. At the COP3, the Ad Hoc Working
Group on Long-term Cooperative Action (AWGLCA) was newly established under the UNFCCC in
which dl the parties were required to participate; further, it was decided that the parties would reach a
consensus and adopt a new post-2013 framework by 2009.

The following issues areto be addressed by the AWGLCA™:

A shared vison, including along-term globa god for emisson reductions

Measurable, reportable, and verifiable nationdly appropriate mitigation commitments or actions,

incdluding quantified emission limitation and reduction obj ectives

Mitigation actions by developing country Parties in the context of sustanable development, in a

measurabl e, reportable, and verifiable manner

Cooperative sectord approaches

Enhanced action on technology dissemination and trandfer and internatiiona cooperation in

research and development of innovativetechnology

Internationa cooperation in providing support for adaptation action (specia considerations are

needed for countriesin difficult circumstances such as those most serioudy affected)

Funding for developing countries to support their miti gation and adaptation actions

12 Thefirst session of the AWGLCA was hel d from March 31 to April 4, 2008 in Bangkok, Thailand, and a
future work schedule was agreed upon..



(2) Measures in each countries

(Measuresin the U.S))

o Measurein the U.S. Federal Government and the Congress
President Bush, who had announced his country’s withdrawd from the Kyoto Protocol in March

2001, proposed a new internaiona framework beyond 2013 regarding greenhouse gas emission

reduction during his remarks on United Sates Internationa Devedopment Agenda on May 31, 2007.

His proposd included the following points:

(@ Magor CO, emitting countries including rapidly growing countries such as China and Indiashould
hold a series of meetings to establish long-term targets for globa greenhouse gas emission
reductions.

(b) In addition to the globd long-term targets, each country should set its own medium-term targets,
reflecting its energy mix and future energy demands.

Based on this proposd, the Mgor Economies Meeting™ was held in September 2007, followed by

mestings in January and April 2008.

On April 16, 2008, President Bush announced a new global warming prevention plan to stop the
increase of U.S. greenhouse gas emissions by 2025, indicating his changed attitude toward climate
change.

Moreover, in the U.S, where 53% of the totd dectric power generation is generaed from
cod-fired power plants (as of 2005), technologica improvements are now being promoted to reduce
CO, emissons a these plants. One such initiativeis the “Future Gen Project” undertaken by the U.S.
Department of Energy™.

Further, the U.S. is dso promoting initi ati ves to support the expansion of nuclear power generation,
including the launch of the Globa Nuclear Energy Partnership (GNEP) plan in February 2006, in
which 21 countries including Japan participated. The plan cdls for (1) an increased use of nuclear
power generation tha does not emit CO,, (2) the devdopment of cutting-edge nudear-fud-cycle
technology and fast reactors with higher nuclear proliferation resstance, and (3) the establishment of a
highly reliable and economicadly efficient internationa framework for supplying nuclear fudsin the
globa market.

Meanwhile at the U.S. Congress, hills regarding the introduction of the cap and trade system™
have been submitted by groups regardiess of their party affiliation (see Table 3-1-9). Senator John
McCain, Republican candidate for the 2008 Presidentid Election, is one of the people who have
drafted such hills. His plan cdls for a U.S. greenhouse gas emissions reduction of 60% by 2050.

3 participants included Japan, the U.S,, China, the EU, Russia, and India

% In the original “Future Gen Project” plan, it was decided that a 275 MW demonstration coal-fired power
plant that emits no sulfur oxide, nitrogen oxide, or carbon dioxide be built. However, the U.S. Department
of Energy changed its policy in January 2008. In the new plan, instead of building one large-size
demonstration power plant, Carbon-dioxide Capture and Storage (CCS) technology will be deployed in
multiple commercia power plants by 2015. A detailed discussion on CCS technology is presented in
Section 3 (3).

1> A system for trading emission allowances. First, the total amount of allowed greenhouse gas emission is
determined. Then, the emission alowance (cap) isassigned to greenhouse gas emitting entities (compani es,
individuals, etc.). The difference between the allowed and actua emissions can be transferred (traded).



Senator Barack Obama, Democratic candidate for the 2008 Presidentid Election, who is consdered to
be active in addressing climate change, has sat a goal of reducing U.S. greenhouse gas emissons by
80% by 2050. However, both of these candidates, in their medium-term plans, aimto reduce emissions
only to the 1990 leve s by 2020. Moreover, one point of consideraion isthe fact that the U.S. Senate
passed the Byrd-Hage Resolution (1997) which date that any internationd agreement on globa
climate change mug beratified by all countries. Given the above, we heed to pay attention to the U.S.
atitude toward climate change under the next adminigtration.

Figure 3-1-9 Major emissions trading scheme legid ations submitted to the U.S. Congress

Lieberman (maverick)-Warner
(Rep) legidation*1

Bingaman (Dem)-Specter (Rep)
legislation

Lieberman (maverick)-
McCain (Rep) legidation

Boxer (Dem)-Sanders
(maverick) legislation

2020

19% reduction from 2005 (est.)*2

Maintain 2006 levels

Maintain 1990 levels

Maintain 1990 levels

Reduction target

(UStotal emissions) 200

Maintain 1990 levels

22% reduction from 1990

27% reduction from 1990

2050

63% reduction from 2005 (est.)*2

60% reduction from 2006*3

Maintain 1990 levels

80% reduction from 1990

Regulation tar get

Coal-consuming facilities,
manufacturing facilities of natural
gas and petroleum products,
importers of natural gas and
petroleum products (covers about
80% of the tatal U.S. GHG
emissions.)

Importers and manufacturers of
fossil fuels, etc., coal-consuming
facilities, etc.

Importers and manuf acturers
of petroleum products, etc.;
facilities exceeding GHG
emissions of 10,000 tons per
year

Determined by the
Environment Pratection
Agency (EPA)

Allocation method

A Combination of gratuitous
allocations and auctions based on
past results. Gradually increase
the share of auctions.

Combination of gratuitous
allocations and auctions based on
past results. Gradually increase
share of auctions.

Combination of gratuitous
allocations and auctions

Rules set by the EPA

Cogt relief measures

« Establish aCarbon M arket
Efficiency Board to stabilize
emission allowance prices

« Forward to the next period

*Borrow from the next period

« Utilize domestic and
international relief projects

* Set a de facto price cap ("safety
valve," 12 dollars per tons)

« Forward to the next period

« Utilize domestic and
international relief projects

« Borrow from the next period

« Forward to the next period

« Utilize domestic and
international relief projects

Rules set by the EPA

Measuresto address the
need for international
competitivenessin
China, India, etc.

From 2020 onward, in relation to
products imported from the magjor
trading partner countries without
reasonabl e global warming
countermeasures in place, the
submission of emission
alowances by importers are

From 2020 onward, in relation to
productsimported from major
trading partner countries without
gobal warming countermeasures
comparable to those of the U.S.
in place, submisson of emission
allowancesby importers are

No mesasures proposed

No measures proposed

required.

*1: Passed the Senate Environment and Public Works Committee (11-8). A datefor consideration by thefull Senate hasnot yet been set.

*2: Thelegidation regulates the total quantity of emission allowances to beissued to targeted facilities (power generation, industrial, transportation, etc.)
(2050: 1,732 million tonnes, about 70% reduction from 2005 levels)

*3: Thelegidation also recognizes the need for devel oping innovative technol ogies that would enable the reduction of greenhouse gas.

Source: Compiled by METI from various available materials.

required.

o Measures of the state governments
(a) Initiatives in the 10 northeastern states'™

In 2003, New York's Governor Pataki invited the governors of the northeastern states to join in
regiond discussons. On acceptance of theinvitation, the Regiona Greenhouse Gas Initiative (RGGI)
was launched. In 2005, they concduded a memorandum on the overal scheme including a cap and
trade program.

Subsequently, the RGGI began preparations for the 2009 i mplementation of a cap and trade system
for 25 MW power generation plants in 10 northeastern states. An agreement was reached on the
following reduction targets: reducing the total CO, emissions from these facilities to the 1990 levels
between 2009 and 2014, and further reducing it by 10% from the 1990 levels by 2018"".

16 The 10 states included New York, New Jersey, Connecticut, Massachusetts, Maine, Delaware, Maryland,
New Hampshire, Rhode Island, and Vermont.
7 Ministry of Environment (2006), “ Survey Report on the U.S. Emission Trading Scheme”



(b) Initiatives in the Sate of California

The Cdifornia Globa Warming Solutions Act (AB 32) was enacted in 2006. The Act requires that
the state achieve the 1990 greenhouse gas emission leves by 2020.

For the purpose of achieving the set god, it requires that the state (1) implement mandatory
reporting of greenhouse gas emissions from mgor sources from 2008, (2) prepare a Scoping Plan to
achieve reductions in greenhouse gas emissions by January 1, 2009, and (3) adopt greenhouse gas
emissions limits and emission reduction measures by January 1, 2011. In addition, the introduction of
acarbon cap and trade system is being considered by the Cdifornia Air Resources Board asone of the
policy options.

o Responses by the private sector

The Chicago Climate Exchange (CCX) was established in 2003. It is a voluntary greenhouse gas
emissions cap and trade schemein which awide range of entities participate, including d ectric power
companies and manufacturers such as American Electric Power (AEP), Sony Electronics, Ford, and
DuPont, aswel as municipa governments such as the City of Chicago™.

Moreover, in January 2007, the U.S. Climate Action Plan, signed by 10 mgor companiesincluding
GE and DuPont and environmenta organizations in the U.S., advocated an early enactment of the
climate change legidation, including the introduction of a cap and trade scheme, by the Congress.
There are companiesinthe U.S. that are poditivein introducing cap and trade systems.

(Measuresin the EU)
The EU inits medium- and long-term plans set thefollowing numerica targets:
Reduce the totd EU greenhouse gas emissions by at least 20% from the 1990 leves (30% if an
internationa agreement is reached) by 2020.
Increase theratio of renewabl e energy inthetotd energy consumptionto 20%.
Given that devedoping countries should take an initiative in setting targets, reduce the totd
emissions of the developed countries from the 1990 leves by 30% by 2020, and by 60% to 80%
by 2025.

In order to achieve these targets, in November 2007, the EU announced “ European Srategic
Energy Technology Plan (SET-Plan): Towards a low carbon future;”  the plan ams to promote rapid
progressin deveoping next-generation technologi es.

With the am of supporting deveoping countries, the EU began the Globa Climate Change
Alliancein November 2007, a communication forum between the EU and the mog serioudy affected

8 AEP, one of the largest power generation companies in the U.S. indicated the following reasons for its

aggressive approach in reduci ng emissions;

(1) Lack of emission reduction initiatives will lead to loss of trust among investors who expect
corporations to be environmental ly responsible.

(2) By responding earlier, they will be able to regp gains from being a forerunner, and influence the future
government’s policies.

Chrigtina Stanton (2003b), “Chicago Climate Exchange (CCX) and an Overview of the Plan—Globd

Warming Countermeasuresin the U.S. Private Sector”



countries as wel as those most vulnerable to climate change. The dliance ams to coordinate
devedopment strategies and dimate change countermeasures in the following five areas. (1) adaptation,
(2) deforestation, (3) promotion of participation in the CDM™, (4) decrease of disaster risk, and (5)
incorporation of climate change adaptation in the efforts to decrease poverty. The EU has dlocated a
budget of 50 million euro, which is to be spent between 2008 and 2012, for action planning and for
technological and financid support for developing countries.

Moreover, the EU launched the Globd Energy Efficiency and Renewable Energy Fund to
encourage (1) private sector investment in smal projects concerning energy efficiency and renewables
in developing and transition economies, (2) sharing of capitd risk, and (3) providing joint i nvestment
options.

o EU Emission Trading System (EU-ETYS)

Based on the 2003 directive on emissions trading (EU2003/87/EC), in January 2005, the EU
introduced, on a trid bads, the EU Emission Trading System (EU-ETS), a cap-and-trade type
obligatory carbon trade system, which was a the time, the first inthe world. In Phase |, beginningin
January 2008, dricter emission caps have been set based on the results of Phase | (2005 to the end of
2007), which needed improvement (see Table 3-1-10).

Figure 3-1-10 EU Emission Trading System (EU-ETS) scheme

Phasel Phasel | Phase 11
(2005-2007) (2008-2012) (2013-2020)
Reduction tar get 8.3% increase from 2005 emission levels  |5.6% reduction from 2005 emission levels 21% reduction from 2005 emission levels (as
9 (average during 2005 to 2007 period) (average during 2008 to 2012 period) of 2012)

In principle, switch to auction allocation.
(Maximum 100% free allowance alocation
availableto sectors with a higher risk of losing

Grandfathering the allocation method mainly
Grandfathering allocation method mainly |used. (The use of benchmark allocation

Allocation used. (Maximum 5% use of the auction method is increasing in some countries. internationdl campetitiveness)
method process was allowed; however, only few  [Maximum 10% use of the auction processis PELItiveness .
) . : : Target to alocate minimum two-thirds of the
countries used it.) allowed, and more countries are planning to

total emisson allowances through the auction

useit than in Phasel.) processin 2013

CO,. Planning to include other greenhouse

Targeted gas  |CO, gasses in some countries.

CO,, N,O (chemica), PFC (aluminum

Tar geted sector Limited to energy conversion and industry [An extension to includethe aviation sector is [Adding auminum, chemical (ammonia, etc.),

sectors (about 11,500 plants) being consdered (after 2011). and aviation sectors, etc.
Coverage About 49% of the total EU CO, emissions NIA N/A
Penalty €401t-CO, €100/t-CO, Adjusted each year based on Consumer Price
Index change
Maximum use of No limit set (none have been used). Maximum use set at 20%, etc. Residua balance carried forward from Phase |1

CDM/JI

Source: Compiled by METI from various available materials.

In Phase |, the EU-ETS imposed caps on CO, emissons for about 11,500 large energy-consuming
facilities, which account for 49% of the total EU CO, emissions, and i mplemented cap and trade based
manly on grandfathering®. According to some observers, the background for implementing the

9 CDM is asystem that allowsan Annex | Party of the K yoto Protocol to implement a project that reduces
greenhouse gas emission in the territory of a non-Annex | Party, and the resulting certified emission
reductions can then be used by the Annex | Party to help meet its emission reduction target.

? |nthisalocation scheme, emission allowances are distributed on the basis of historic emissions.



EU-ETSincluded the following:
(@ Difficulties in levying environmentd taxes due to political reasons (The introduction of
environmenta taxes woul d require consensus from al 27 Member States™.)
(b) The U.K. government’sintention to make London the capita of carbon trading®
The European Commission recogni zes that the infrastructures needed for the EU-ETS to monitor,
report, and verify emissions, including the registration of a market for free trading of emission
dlowances, have been successfully established in Phase 1°. Moreover, the European Commission is
considering an expansion of the regulaion targets to include the aviation sector from 2011 onwards as
well as a change in its emisson dlowance dlocaion method from the current method of
grandfathering to a combination of the benchmark alocation method® and the auction method®.
Furthermore, the EU has been activdy promoting the establishment of an internationa carbon
trading market, which includes the launch of the Internationd Carbon Action Partnership (ICAP). The
ICAP was formed in October 2007 by the EU members, 10 U.S. states, 2 Canadian provinces, New
Zed and, and Norway; it aims to establish a global carbon trading market. In addition, Japan's Ministry
of Environment participatesin the ICAP meetings as an observer.
On the other hand, experts have pointed out various issues pertaining to the EU-ETS, including the
following.
Regarding the reduction targets of Phase I, there are problems in cap setting, such as moderate
emissions dlowances that leadto aprice fal when the moderate dlocation isrealized.
There are problems rd aed to fairness and equity with respect to the cap. For example, during
Phase I, in the process of creating national allocation plans that determine each country's
emissions cap, there were about 800 cases® in &l the EU countries wherein the companies sued
their nationd governments over allocation methods and dlocation amounts. Further, during Phase
I1, the former East European countries, such as Czech Republic, Latvia, Poland, Hungary, and
Estonia, sued the European Commission over its strict demand on the dlocation amount?.
There are concerns about “ carbon leakage” and aloss of internationa competitiveness among the
EU companies. For example, Jean-Louis Borloo, the French Minister of Ecology and Sustainable
Development, expressed his concern about “carbon leakage,” which occurs when economic
activities and plant locations move from the EU countries to countries with lesser or no
environmentd regulations. Secretary Generd Mr. Richmann of German Federation of Industry
and Energy stated that in a Stuaion wherein the competitors do not need to bear carbon costs,

2 Ministry of Environment; Ministry of Economy, Trade and Industry; Nippon Keidanren (2007), Survey
Report on the EU Emissions Trading Scheme.

2 Ministry of Environment; Ministry of Economy, Trade and Industry; Nippon Keidanren (2007), Survey
Report on the EU Emissions Trading Scheme.

% European Commission (2006), “Proposal for a Directive of the European Parliament and of the Council
amending Directive 2003/87/EC so as to improve and extend the greenhouse gas emission alowance
trading system of the Community.”

2 Allocation method based on emission intensity (greenhouse gas emission per unit of production), etc.

% A method to alocate all owances to emitting entities using an auction process.

% Ministry of Environment; Ministry of Economy, Trade and Industry; Nippon Keidanren (2007), Survey
Report on the EU Emissions Trading Scheme.

%" European Court of Justice website (http://coriaeuropa.eu/)



domestic industries cannot pass onthe carbon costs to theinternationa market. Thiswould lead to
not only loss of the labor market but dso migration of the manufacturing bases, resulting in
increased emissions outsi de of Europe.
In fact, some of the EU companies have announced the rdocation of their plants to outside of the EU
region.

o Measuresto climate change that may develop into international trade problems

In response to the concerns about carbon leakage and a loss of internationd competitiveness
among the EU companies in rdation to the EU-ETS, the EU is holding taks on the taxation of
imported goods as well asother measuresincluding a carbon tax.

In November 2006, it was reported that the then French Prime Minister Dominique de Villepin
announced the country’s policy of possbly levying carbon taxes on products imported from countries
that refuse to participate in the globa efforts to reduce greenhouse gas emissions®. Moreover, in the
same month, the EU Commission's Commissioner for Enterprise and Industry Gunter Verheugen
reportedly proposed providing specid financid support to energy intensive industries as wdl as
levying taxes on products imported from countries tha have not ratified the Kyoto Protocol. The
factors behind this were that the EU’ s pioneering environmenta i niti ati ves woul d cause the EU energy
intend ve indugtriesto lose their internationa competitiveness, and that the migration of manufacturing
facilities to countries with lower environmenta standards than those of the EU would have a negative
impact on the globa environment®.

Inthe “Proposd for a Directive of the European Parliament and of the Council amending Directive
2003/87/EC so asto improve and expand the greenhouse gas emission allowance trading system of the
Community” announced in January 2008, there is a statement that reads as follows: “an effective
carbon equdization sysem could be introduced with a view to putting ingdlations from the
Community which are a a significant risk of carbon leakage and those from third countries on a
comparable footing. Such a system could apply requirements to importers that would be no less
favorabl e than those applicable to ingallations within the EU, for example by requiring the surrender
of dlowances.With regard to these measures re ated to imports, the Directive staes, “It would aso
need to be in conformity with the internationa obligations of the Community including the WTO
agreement.” Since the consistency issues with the WTO agreement may turn into aninternationd trade
problem, we need to focus our atention on future devel opment.

o Introduction of renewable energy in the EU
As dready discussed, the EU has decided to increase the rétio of renewable energy in the total EU
energy consumption to 20%. In many of the EU member sates, legd actions and dectric power
companies’ voluntary initiatives are being undertaken to promote i ntroduction of renewabl e energy.
The use of renewable energy has increased in the EU in the recent years. The totd wind power

28 Financial Times, November 24, 2006.
29 Financial Times, November 24, 2006.



ingdlation capacity inthe EU25 in 2007 was 56,535 MW, increas ng approximatdy 2.4 timesinthe 5
years from 2002 to 2007, while the tota photovoltaic energy instalation capacity in the EU15% in
2006 was 3,178 MW, increasing approximatey 17.6 times from the year 2000 (see Tables 3-1-11 and
3-1-12).

Table 3-1-11 Changes in the wind power instal lation capacity of magjor countries

2000 2001 2002 2003 2004 2005 2006 2007
Germany 6,104 8,754 11,994 14,609 16,629 18415 20,622 22,247
U.S 2,578 4,275 4,685 6,372 6,725 9,149 11,575 16,818
Spain 2,235 3,337 4,825 6,203} 8,263 10,027 11,623 15,145
India 220 1,456 1,702 2,125 3,000 4,430 6,270 8,000]
China 346 402, 469 567 764 1,260 2,604 6,050]
Japan 136 302, 338 580) 809 1,049 1,394 1,538
EU total 12,887 17,315 23,159 28,598 34,371 40,551 48,029 56,535

Note: The above listed courtiers were the top 5 countries with respect to wind power instal lation capacity in 2007,
along with Japan and the EU (total). Due to statistical limitations, the figures of the EU total for 2000 and
2001 are those of EU15, and those for 2002 and onwards are those of EU25. Therefore, the figures should
not be compared directly.

Source: Global Wind Energy Council (2008), Global Wind 2007 Report.

Table 3-1-12 Changes in the photovoltaic energy i nstall ation capacity of major countries

2000 2001 2002 2003 2004 2005 2006
Germany 114 195 278 431 1,044 1,910 2,863
Japan 330 453 637 860 1,132 1,422 1,709
U.S 139 168 212 275 376 479 624]
Spain 12 16 21 27| 37 58 118
Australia 29 34 39 46 52 61 70)
EU15 181 279 385 581 1,226 2,134 3,178

Note: The above listed countries are the top 5 countries among the |EA reporting countries with
respect to photovoltai c energy installation capacity. The figures of EU15 do not i nclude those of
Belgium, Greece, Ireland, and L uxembourg, where data is not availab

Source: | EA (2007), TRENDSIN PHOTOVOLTAI C APPLICATIONS Survey report of selected IEA
countries between 1992 and 2006.

o Measuresinthetransportation and consumer sectors of the EU region

In the EU, each country is undertaking various measuresto reduce greenhouse gas emissonsinthe
transportation and consumer sectors.

In the U.K. transportation sector, the Congestion Charge System was implemented in February
2003. Under this system, toll charges are levied on vehicles driving into the centrd London areg,
extending over 21 kn?, to control traffic congestion and reduce CO? emissions. By implementing this
system, the first year’s god's of significantly reducing traffic congestion by 30% and reducing CO?
emissions by 16% from the previous year, were reportedly achieved.

In the French transportation sector, in addition to the congestion control to reduce CO, emissons,
alarge-scd e hicycl e sharing program was launched in Parisin July 2007, aiming to |essen car exhaust
and noise pollution®. Moreover, in France, it is obligatory to replace single-pane window glass with

% TheEU15 figures do not include those of Bel gium, Greece, Ireland, and Luxembourg, where datais
unavailable, or those of Finland, where datafor 2004 onwards s | acking.

31 JCDecauix, an advertising agency, sponsors this project in exchange for advertising rightsin Paris. A
tota of 750 hicycle stands (3 locations at each subway station) are installed within the city of Paris, witha
tota of 10,000 hicycles.



doubl e-pane insulating window glass by 2010 which will contribute to increase energy efficiency in
the consumer sector.

The driving factors behind these initiaives are the increase in the emissions from the
transportation and consumer sectors in the U.K. and France and the rd aivdy declined reduction rete
in other sectors than transportation and consumer sectors in Germany, where the country’s totd CO,
emissions have been reduced by 12.3% from the 1990 levds dueto the unification of the former East
and West Germany. (see Table 3-1-13).

Figure 3-1-13 CO, emissionsfrom fuel combustion by country and by sector

UK. France Germany Japan

2005 % change| 2005 % change 2005 % change| 2005 % change
emissions | from 1990| emissions | from 1990 | emissions | from 1990 emissions | from 1990

g | @ | Con | @ |Gy | ® |Gy | ©
Energy conversion sector 232.8 -4.9 72.0 13.0 363.7| -12.3 512.9 26.6)
Industry sector 63.5 28.8 78.2) -2.5 118.5 -34.0 268.2 -5.9
Transport sector 129.1 24.2 134.5 17.4 158.5 -0.7 249.2) 18.1
Business and other sectors 24.5 -3.8 38.2, -6.7 51.7 -38.2 116.2) 15.5
Consumer sector 79.9 3.9 65.5 17.2 121.0 -5.6 67.9] 20.5)
Total CO, emissions 529.89 6.5 388.38 9.3 813.48 -159| 1,214.18 14.8

Source: IEA (2007), CO , Emissions from Fuel Combustion 1971-2005.

(Measures in China)
o China’s National Climate Change Programme

In June 2007, Chinaannounced the China s Nationa Climate Change Programme,” which amsto
reducethe city’s greenhouse gas emissons. The program hasthe following guiding principles.

To address climate change within theframework of sustai nable development
To place equa emphasis on both adaptation and mitigation

To rely on the advancement and i nnovation of science and technology

To follow the principle of “Common but differentiated respond bilities”

The specific objectives of the program to be achieved by 2010 include

To reduce energy consumption per unit GDP by 20%

To increase the share of renewable energy to 10% in the primary energy supply

To increase carbon absorption  (absorption of CO, by forests, etc.) by 50 million tons over the
2005 leve
By 2010, atotd reduction of 950 milliontonsin CO, emissonsis expected, of which 500 milliontons
is projected to come from the promotion of hydraulic power generaion. Furthermore, a 550 million
ton reduction of CO, emissons through the implementation of energy-saving programs is expected
someti me during the 11" 5-year plan period.

The fact that China, which is the largest greenhouse gas emitting country in the world, has
formulated this nationd program is significant and deserves attention. Considering this new politica
direction that China has taken, Japan intends to hold taks aming to develop a new and effective
framework in which al the mgor greenhouse gas emitting countries participate.



o “ Joint Communique between the Government of Japan and the Government of the People's
Republic of China on Climate Change” during the Chinese President Hu Jintao's visit to Japan
When the Chinese Presdent Hu Jintao visited Japan in May 2008, the “Joint Communigue
between the Government of Japan and the Government of the Peopl€'s Republic of China on Climate
Change” was signed by both parties. Satementsin the Communique, aslisted below, indicates China's
active gance towards climate change.
Chinarecogni zes Japan's proposd to at least hal ve the world's greenhouse gas emissions by 2050,
and it will sudy the means and measures required to achieve the ultimate god of the United
Nations Framework Convention on Climate Change (UNFCCC), which is to sahilize the
atmospheric concentration of the greenhouse gases a a leve that would prevent dangerous
anthropogeni c i nterference with the climate system.
Both parties share the common understanding that Japan and China will actively participate in
taksto increase the eff ectiveness of the process and the framework until 2012 and beyond 2013,
and contribute to ataning beneficid reaults a the Conference of the Parties to the UNFCCC
(COP) and the Conference of the Parties serving as the meeting of the Parties to the Kyoto
Protocol (COP/MOP), scheduled to be held in Copenhagen, Denmark, a the end of 2009.
China regards the Japanese sector-based approach in setting and implementing emissions
reduction targets and cutting emissions as an importart idea.

(Measuresin India)

Japan and India are grengthening their cooperative reationship. In August 2007, the then Prime
Minister Shinzo Abe visited New Ddhi, India, for taks with Prime Minisger Manmohan Singh. The
two leaders issued the " Joint Communigue between the Government of Japan and the Government of
the Republic of India on Strengthening Cooperation in Environmentd Conservation and Energy
Security,” in which both the parties expressed ther intention to engage in efforts to (1) establish a
flexible, far, and effective global framework after 2013 for fighting globd warming where al
countries paticipate and (2) join other internationa collaborative initiatives. They adso announced
concrete plans to work together to promote initiatives on energy saving, energy efficiency, and clean
energy.

o Drafting the National Plan of Action

India established the Nationa Council on Climae Change in July 2007 to commence discussons
to compile the Nationa Plan of Action®.

In redion to globd warming, Prime Miniser Manmohan Sngh announced Indids plansin his
speech at Qustainable Devdopment and Climate Change 2008 hdd in New Dehi in February 2008.
He gstated that Indiais committed to maintain its per capita CO, emissons at levels not exceeding the
average of those of developed countries, and if deveoped countries undertake measures to reduce per

% The plan was originally scheduled to be announced by year-end 2007. However, a new schedule to
release the plan in June 2008 was announced during Sustainabl e Development and Climate Change 2008
heldin New De hi in February 2008.



capita CO, emissions, India would undertake equivdent reduction efforts in response. On the other
hand, he dso said it is not acceptable to limit growth opportunities for developing countries due to
their i nsufficient CO, emissions reduction.

3. Japan’s potential contribution and its political issues by using environmental technology
(1) Measures in Japan

Japan'stota greenhouse gas emissonsin fiscd 2006 were 1,340 million tons of CO, equivalents
(find figure), 6.2% more than those of the 1990 levels (base year)®. Considering fiscd 2006 CO,
emissions from fud combustion that account for 88% of Japan's tota greenhouse gas emissons by
sector, emissons in the industries sector showed steady improvement with a reduction of 4.6%
compared to the 1990 levels. Meanwhile, other sectors as a whole substantialy increased their CO,
emissons from fue combustion from the base year levds. The emissons in commercid and other
sectors increased 39.5%, in the resdentia sector 30.0%, in the transportation sector 16.7%, and inthe
energy conversion sector 13.9%, from the 1990 |evels™.

In recent years, there have been an increasing number of international discussions on long-term
climate change mitigation measures beyond 2013. Japan must meet its reduction commitments under
the Kyoto Protocol and am to achi eve further and continuous reductionin thelong term.

(“Kyoto Protocol Target Achievement Plan™)

In order to fulfill its commitment under the Kyoto Protocol to reduce greenhouse gas emissions by
6% and to achieve further and continuous reduction in the long term, the Japanese government
developed the Kyoto Protocol Target Achievement Plan based on the Globad Warming
Countermeasure Promotion Law in April 2005 and executed initiatives. Furthermore, in order to
achieve the reduction targets under the Plan and in consderation of the joint discussions between the
Globd Environmenta Subcommittee of the Environmental Committee of the Indudtriad Structure
Council of the Ministry of Economy, Trade and Industry and the Globa Environment Committee of
the Centrd Environment Council of the Ministry of the Environment, a revised Kyoto Target
Achievement Plan was approved at a Cabinet Meeting in March 2008. The newly added and enhanced
measures under the revised Plan included (1) a further promotion of voluntary action plans, (2) a
further improvement in the energy-saving performance of houses and buildings, (3) the reinforcement
of measures for top-runner appliances, (4) enhanced energy management in factories and business
dtes, and (5) the further improvement of automobile fud efficiency. Moving forward, dl entities in
every sector should intensify their efforts to achieve the first period commitments under the Kyoto
Protocol according to the Plan.

% The base year for the three CFC substitute gases (HFCs, PFCs, and SF6) is 1995.

* In comparison with the emissions in 1990 by sector, the emission volume for each sector was obtained
by adding the distributed portion of the total emission volume from electricity generation at the supplier
and the emission volume from heat generation at the heat suppliers to each sector according to its el ectricity
and heat consumption volumeto the emission volume at each find demand sector.



[Column 26] An example of the measures included in the revised Kyoto Protocol Target
Achievement Plan

As mentioned above, a revised Kyoto Target Achievement Plan with additiona and enhanced
measures was approved a a Cabinet Meeting in March 2008. This column article introduces two of
the measures incorporated inthe Kyoto Protocol Target Achievement Plan.

o Enhanced energy management in factories and business sites

In addition to the promotion and strengthening of voluntary action plans, there have been efforts
in the industries sector to conserve energy at factories and other fecilities based on the measures
taken under the Energy Conservetion Law.

Moreover, in rddion to the efforts made a large-scde office buildings, where a significant
amount of energy is consumed, the regulaions under the Energy Conservation Law have been
intensified since April 2003 to encourage enhanced energy management. Further, the preparation of
medium and long-term plans, mandatory periodicd reporting, and other activities have been
stipul ated.

In April 2006, the scope of the regulations under the Energy Conservation Law was expanded,
and the management of hea and dectricity that was traditionally conducted separatdy was
integrated.

The Energy Conservation Law is scheduled to be revised to increase the effectiveness of the
energy conservation initiatives at factories, office buildings, and other facilities. The revised law will
introduce an integrated energy management system where the regulaions are conducted on a
“corporation-by-corporation bass’ insgead of the current “factory/workste-by-factory/workste
basis.” For franchised chain enterprises above a certain size, integrated energy management will be
implemented where dl businesses inthe chain enterprise are regarded as one unit of regul aion.

In addition, the government will promote objective evaluations of the performance of each
initi etive made by the factories'workplaces by usng tools such as benchmarking, taking into account
the differences in the organizatiiona structures of companies. Further, it plans to establish frameworks
in which multiple enterprises jointly undertake voluntary initiatives for energy conservaion and
emissions reduction (joint initiatives for energy/CO, reductions). Such joint efforts include the
“promotion of emission reduction measures for smal and medium-sized enterprises’ (described in the
next section) and the mutua utilization of exhaust hest from factories at industria complexes and a
other industry-concentrated areas. Providing support for large-scde patnership projects with
sgnificant potentiad energy-saving effectsis dso planned.

o Promotion of emission reduction measures for small and medium-sized enterprises

In order to reinforce emissons reduction measures for smal and medium-sized enterprises, the
government will further enhance public financid support to helpingtal emission reducing equi pment
a smdl and medium-s zed enterpri ses.




Moreover, the government will establish a system that certifies emisson reductions & smdl and
medium-s zed enterprises (including | eading medium-si zed enterprises and large enterprisesthat are not
engaged in voluntary action plans), which are achieved through greenhouse gas emission reduction
initiatives with technicd and financia support from large enterprises. The certified emisson reduction
credit can be used in fulfilling the god's committed in the voluntary action plans, etc. The government
will work to raise the target level of emissions reduction through this system. The system is based on
voluntary participation and cals for athird-party certification organization consisting of experts in the
private sector. The organization will adopt ssimple emission reduction credit certification standards thet
are smilar to as those applied in the Kyoto Mechanism Credit Acquisition Programme. This will
promote nationwi de emission reduction initiatives, secure a certain leve of grictness and be able to be
added, and offer greater convenience of proceduresto smal and medium-sized enterprises. Furthermore,
the system will correspond to and be consstent with the exigting systems (the cacul aion, reporting, and
disclosure systems under the Globd Warming Countermeasure Promotion and the periodica reporting
system under the Energy Conservation Law). If the initiatives under this sysem do not generae
aufficient revenue to maintain operations, the rdevant smal and medium-sized enterprises can receive
mi nimum necessary support avail able under the exigting facility investment subsidy system, etc.

In addition, the management system for the generated “domestic credits’ should be as smple as
possible. A potentid scheme would be for smal and medium-si zed enterprises and large enterprises to
work in collaboration to develop, apply, and receive approva for the initiative plan (see Column
Figure 26-1).

Column Figure 26-1 CO, emissions reduction system for small and medium-sized enterprises

Small and medium-sized enterprises

= Emissions reduction through large enterprises’ support
» Sale of domestic credits

f Third-party certification
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€O, emission reduction
credit certification
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Financial and technological sum>

* Provide financial and technological support to Use in fulfilling voluntary
small and medium-sized enterprises action plan goals
* Purchase of domestic credits

Large enterprises J

Source: Compiled by METI

(Sectoral approach)
In order to ensure fairness and equity with respect to each country when setting reduction targets,
Japan proposed a sectoral approach for the framework on dimate change after the first commitment




period of the Kyoto Protocol. This approach was presented a various occasions during internationa
mestings such asthe Conference of Parties to the United Nations Framework Convention on Climate
Change (UNFCCC) and the Ad a-Pacific Partnership on Clean Development and Climate (APP), and
ininitiative proposa s such as the Cool Earth Partnership.

The sectord approach is a method in which each country’s reduction potentias are andyzed.
Emission reductions by sector are ca cul ated based on the projection of future manufacturing activity
and verification by individual countries; subsequently, overal nationd greenhouse gas emisson
reduction targets are set by aggregating the sectora emission reductions. This approach offers a
sci enttific and systemati ¢ perspective in negotiations and contributes to buil ding effective frameworks.
Furthermore, the sectord approach identifies superior technologies and practices in each sector and
promotes the transfer of such technologies and experiences, resulting in an acceerated reduction of
globa carbon emissions

In order to practicdly redize the potential reductions in each sector of each country, countries
should first focus on subsectors such as cod-fired power generaion, sted, cement, and transportation
industries to andyze the conditions and identify key initiativesthat they should undertake together. In
addition, joint effortsto collect data by the government and privae sector at organi zetions such as IEA
and APP must beintensified.

When the greenhouse gas emissions caps are set for each emitting entity by a top-down approach
astheone adopted by the EU-ETS, the fairness and equity of the emissions caps may be questioned, as
is evident in the number of lawsuits related to the second period targets of the EU-ETS. Moreover,
whentargets are set a leves that cannot be reached by using the technologies available a the time, it
could cause problems. When the maximum emissions reduction is achieved by implementing all the
existing technologies, further emissons reduction becomesimpossible. As aresult, economic activities
including production control are limited, and an additional purchase of credits and other actions
become necessary to meet thetargets.

Japan proposed the sectord approach to the AsaPacific Partnership on Clean Development and
Climate (APP). From the view point of maintaining appropriate and redistic measures, it is effective
to use a scientific and systematic method to evaduate the reduction potentid s and accompanying costs
by sector and by technology.

To devdoping countries that are consdered to be in need of technologicd and financia support
from advanced countries, the Japanese government will reinforceits assi stance by identifying the best
practices in technologies and measures in each sector and transferring them, in partnership with
private sector companies, to each country in a manner that is suitable for its current conditions of
energy efficiency, technologicad development, and other factors. This will help deveoping countries,
particularly those that are major greenhouse gas emitters, to set ambitious targets and implement
effective measures. Further, it will enable the establishment of a system in which technology transfers
on a business basis are promoted while paying sufficient attention to the protection of property rights.
In addition, this approach allows greenhouse gas emission intensity and other efficiency measurement
indi cators in each sector to improve on a globa scde by applying the best practices. As aresult, this
will prevent carbon leakage, making al carbon emission reduction measures undertaken around the



world more effective.

Japan's sectord approach has been highly evduated by many countries. The EU leaders a the
Japan-EU High-Level Conaultationsin April 2008 as well as and the Chinese President Hu Jintao in
hisvidt to Japan in May stated tha they evaluated the sectord approachto be useful and effective.

(Cool Earth Partnership)

As mertioned above, the former Prime Minister Yasuo Fukuda presented a proposa named Cool
Earth Partnership in a specia speech ddivered a the World Economic Forum's Annual Meeting
(Davos Conference) in Davos, Switzerland, on January 26, 2008. This Partnership program was
developed to introduce practicad measuresin redizing the globa god of having the current levd of
globa greenhouse gas emission by 2050, which was origindly proposed to the world by the then
Prime Miniger Shinzo Abe in May 2007 in the plan cdled “Cool Earth 50.” The plan proposes
scheduling a targeted timing of emissions peak out in the process of achieving 50% emissons
reduction by 2050. The Cool Eath Patnership plan has three pillars, namdy, the “Post Kyoto
Framework,” “internationad environmenta cooperation,” and “innovation.”

o Post Kyoto Framework

Having been the chair country of the Hokkaido Toyako Summit in July 2008, Japan was expected
to play a leading role in establishing the framework &fter the first commitment period of the Kyoto
Protocol. In his speech, former Prime Minister Fukuda appeded to the world the importance of
establishing a framework in which dl countries, particularly the mgor emitting countries, participate
to redlize the peak out of global greenhouse gas emissions.

Moreover, Japan and other mgor carbon emitting countries announced together that they will set
and implement tota emissions reduction targets for each country as a practica measure for building
the Post Kyoto Framework to curb greenhouse gas emissons. In setting reduction gods, Japan
proposed the sectord approach in which the reduction potertids in each sector are aggregated to
decide overdl gods.

o International environmental cooperation

Subsequently, former Prime Minister Fukuda made a statement on internationd environmenta
cooperation. With an understanding that the world must keep striving to improve energy efficiency
until innovative technologies that can drasticdly reduce greenhouse gas emissions are developed and
can become practicdly usable, he gtated that Japan will help transfer its advanced environmentd
technologies to many countries to contribute to improving the globa energy efficiency. He proposed
that the world share the common god of improving the globd energy efficiency by 30% by 2020.

In addition to actively supporting the efforts made by developing countries to reduce emissons
through energy conservation, Japan will create a 10 billion dollar fund, cdled the Cool Earth
Partnership, to support developing countries that would be serioudy afected by climate change.
Furthermore, Japan, in partnership with the U.S. and the U.K., amsto set up a multinationa fund and
cals on other countriesto participate and donate resources.



o Innovation

In order to have the globa greenhouse gas emissions by 2050, breakthroughs are essentia by
deveoping innovative technologies, such as the revolutionary iron manufacturing process, the super
efficient heat pump, the dectric car, as well as the groundbreaking nuclear power generation, which
are completey new and radicdly different. For that reason, former Prime Minister Fukuda announced
tha Japan will prioritize research and deveopment investments in the environmentd and
energy-re ated fid ds, investing approximately 30 billion dollars over the next 5 years. He d so stated
that Japan will implement a fundamenta overhaul of the existing systems covering al areasincluding
lifestyle, urban structure, and transportation to achieve Japan's trangition to a low-carbon society and
to hep redize low-carbon soci eties around the worl d.

(Japan’sinitiative in the Asia-Pacific Partnership on Clean Development and Climate (APP))

The AsiaPacific Partnership on Clean Devdopment and Climate (APP) is aregiond partnership
among the following 6 countries; Japan, Austrdia, China, India, Republic of Korea, and the U.S. It
was edablished in July 2005 with am of addressing the issues of a growing energy demand and
energy security and climate change in the Asia Pacific region; further, it wasintended to complement
the Kyoto Protocol. After Canada joined in October 2007, the 7 countries have jointly promoted an
efficient implementation of various green house gas emissions reduction measures by deveoping,
transferring, and spreading clean and effi cient technol ogi es.

One of APP’s prominent characteristics is the organization of 8 sectora Task Force groups® that
cover about 60% of the energy consumption and CO, emissions inthe member countries. By sharing
information among each sector and by adopting a sectora approach wherein the government and
private sector work together, it becomes feasi ble to implement effective emissons reduction measures
that take into account the uni que conditions of each sector.

For exampl e, with regard to the Steel and Cement Task Force groups for which Japan serves asthe
chair country, Japan conducted the “Energy ConservatiorVEnvironmentd Analyss Project” for
factories in China and India, in which the experts on energy conservation and environment were
dispatched to andyze conditions and provide advice. In the sted sector, the projects have been
conducted for Taiyuan Sted (Shanxi Province), Jnan lron & Sted (Shandong Province), Jangyin
Xingcheng Specid Iron & Sed (Jiangsu Province) in China and Sted Authority of India(Rourkda) in
India. This project will continue on an as-needed basisinthe future.

With respect to the Power Generation and Transmission Task Force group, engineers from each
country gathered at the cod-fired power generation plants in Japan and India and exchanged views
and shared information on efficiency improvement in operation and maintenance. In April 2007, 50
engineers from the APP member countries including China and India participated in peer review

% The 8 sectora groups are (1) Cleaner Use of Fossil Energy, (2) Renewable Energy and Distributed
Generation, (3) Power Generation and Transmission, (4) Sted, (5) Aluminum, (6) Cement, (7) Cod Mining,
and (8) Buildings and Appliances



activities® hdd a atherma power plant in Japan.

Regarding the Cod Mining Task Force group, a Japanese training program was conducted in
China with the am of transferring Japanese advanced cod mine technologies to foreign cod
producing countries and was introduced as part of theinformation sharing activities.

The Sed Task Force group, for which Japan serves as the chair country, estimates CO, emission
reduction potentials in the sted sector to be approximately 130 million tons (equivd ent to about 10%
of Japan's annua CO, emissions)®’, based on caculations using reduction efect and penetration rate
of each energy efficient technology.

Furthermore, a the APP Policy and Implementation Committee (PIC) meeting hddin Sedtle, U.S,,
in May, 2008, Japan proposed the establishment of the Road Transport Task Force to energize APP's
activities. It was agreed that Japan would host a workshop for further discussons before the next PIC
meetingin fal 2008.

Currently, over 100 projects are being undertaken by each of the APP sectors. Going forward, the
governments and private-sector entities will continue to work together in promoting a variety of
sectord activities such as the evauaion of reduction potentias, identification of best practices,
fostering of human resources, technologicd development, and experimenta demonstrations.

(Japan’s leadership role in the global framework)

From March 14 to 16, 2008, the Fourth Ministerid Meseting of the Gleneagles Didogue on
Climate Change, Clean Energy and Sustainable Devdlopment (Gleneagles Didogue)® was hdd in
Makuhari, Chiba, Japan. About 200 delegates atended the meeting, including government officias
such as ministers responsible for environment and energy from the G8 countries as well as the mgor
emitting countrieslike China, India, and Brazil (21 countries and regions) and representati ves from the
World Bank, IEA and other internationa organizations, indugtries, NGOs, and NPOs. In the last
mesting of the Didogue, which was cochaired by the then Minister of Economy, Trade and Industry
Akira Amari and the then Minister of Environment Ichiro Kamoshita, discussions were held focusing
on technologies, financing and investment, and the framework for 2013 and beyond, after the first
commitment period of the Kyoto Protocol (the Future Framework).

Climate change was one of the main topics of discusson a the G8 Hokkado Toyako Summit hed
from July 7 to 9, 2008, and discussion results from the last Didogue meeting were reported. As the
chair country of the summit and being aleading nation in environmental conservation, Japan played a

% The purpose of the peer review activity isto provide opportunities for engineers from the APP member
countries to share the best practices regarding the operation and maintenance of coal-fired power
generation plants of approximately the same age. The peer review activities include power generation
engineers’ meetings to exchange honest views based on their repeated visits a plant sites, developing a
database of review items, creating a check-list for efficiency improvement, and compiling a handbook for
horizonta information sharing.

3" The cal culation was performed before Canada joined the APP. The figure shows the reduction potentials
inthe 6 countries excluding Canada.

# The Gleneagles Diadlogueis an international conference on climate change that was established based on
the agreement reached at the Gleneagles Summit in 2005. The first meeting was held in the U.K. in
November 2005. The second meeting was held in Germany in October 2006, and the third, in Mexico in
September 2007. The fourth and most recent meeting was held in Japan.



leadership role, aming for successful discussons a the United Nations on the framework for 2013
and beyond.

(2) The growing environmental market and Japan’'s potential contribution by using its
environmental technology
(Japan’s experience and responses to climate change)

The excdlence of Japanese technologiesis highlighted in the following statement: “Japan, which
depends heavily on energy imports from abroad, has been undertaking nationwide energy saving
efforts for the pagt 30 years ever since the first oil shock, and successfully doubled its red GNP
without increasng energy consumption in the industria sector.” It can be said that Japan has been
pursuing both economic growth and environmenta protection. In order for the world to redize a
society that can achieve both economic growth and environmental protection, Japanese enterprises
should aggressively expand overseas operations so tha vauable environmenta experiences can be
shared with Adan countries as wel as other countries and regions, and Japanese advanced
environmentd technologi es can be transferred to those areas.

(Promoting the development of innovative technologies for achieving long-term targets)

While the medium-term measures to address climate change rely on existing technologies,
achieving long-term targets such as having the current level of globa greenhouse gas emission by
2050 proposed by Japan in the “Cool Earth 50" initiaive would surdy require the development of
completdy new and radicdly innoveative technologies. The globad research and deveopment
investmentsin the energy sector by the nationd governments, which sharply increased inthe 1970sin
response to the oil shock, began to drop significantly in 1980 and have been duggish since the late
1980s (see Figure 3-1-14). Fighting globd climae change calls for sustaned research and
devdopment investments, and therefore, increased i nvestments by national governments are expected.

Japan's public investments in this sector are the highest in the world, higher than those of other
deveoped countries. Furthermore, in March 2008, the Agency of Naturad Resources and Energy of
Japan deveoped the “Cool Earth: Energy Innovation Technology Plan” that identified 21 technologies
asthe key areas for innovetive development work and presented technologica roadmaps. Furthermore,
the Plan presented ideas on how the internationd community should work together, including globa
sharing of the roadmaps and strengthened partner reationships such as the CCS (described later).
Innovative technologica development will require huge investments. For this reason, the globd
sharing of the technology maps and the roadmaps is crucia to avoid redundant investments between
countries and to effectively develop innovative technologies together. Seady implementation of the
plan is expected not only to lead the development of the innovative technologies but aso to contribute
to mitigating global climate change.



Changes in the R& D investments in the energy sector

(Million US. $)

Figure 3-1-14 Global R& D investmentsin the energy sector by nationa governments
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As globd dimate change becomes an increasingly serious concern with countries undertaking

measures to fight it, markets for new energy technologies such as biomass energy and photovoltaics

and environment-re ated markets involving energy efficiency technologies and other technologies are

expected to grow continuoudy.

For example, the Alternative Policy Scenario in the IEA's * World Energy Outlook 2007~
disclosed the globa power generation capacity based on the type of energy sources available in 2005
and provided forecasts for 2030. According to the Scenario, power generation through non-fossi fue

sources is expected to grow subgtantidly. For example, power generaion from photovoltaics will

grow 117.3 times and from wind power 16.2 times, from 2005 to 2030. These numbers indicate the
future potentia of the environmentd market (see Table 3-1-15 and Figure 3-1-19).

Figure 3-1-15 Power generation forecasts based on the type of energy source

(Alternative Policy Scenario, IEA)

Power generation (TWh) Increase (times)
2005 2030 2030/2005
Coal 7,334 10,716 1.5
Oil 1,186 844 0.7
Gas 3,585 6,602 1.8
Nucl ear power 2,771 4,144 1.5
Hydraulic power 2,922 5,403, 1.8
Biomass 231 1,166 5.0
Wind power 111 1,800 16.2
Geothermal power 52 190] 3.7]
Photovoltaics 3 352, 117.3
Iwave power 1 24 24.0]
Tota power generatior] 18,197| 31,240 1.7|

Source: |EA (2007), World Energy Outl ook 2007.



Figure 3-1-16 Nuclear power generation capacity in 2030 (Alternative Policy Scenario, IEA)

RussiaH Chinal - y
: e e
S
g ; 297 North .
v 459 America
[ Japan | 1001 |
532 )
-,
H Other South K orea,
Asan [ [Austrdia and . "“.HE.
Countriesxg New Zealand . { .

Global nuclear power generation
will increase 1.5 times

2005: 2,771 TWh — 2030: 4,144
iy

&

Note: China's figure includes that of Hong Kong. The figure for Other Asian Countries was obtained by
subtracting the figures of Chinaand Indiafrom the " Developing Asia’ figuresin IEA's World
Energy Outl ook 2007.

Source: |EA (2007), World Energy Outl ook 2007.

Figure 3-1-17 Biomass power generation capacity in 2030 (Alternative Policy Scenario, |IEA)
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Figure 3-1-18 Wind power generation capacity in 2030 (Alternative Policy Scenario, IEA)
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Figure 3-1-19 Photovoltaic power generation capacity in 2030 (Alternative Policy Scenario, IE
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In the Asian region, wind power generation is expected to increase 50.6 times and biomass power
generation 25.4 times, exceeding the globa growth rates. Photovoltaic power generation, which has
thus far not been implemented to a great extent, is expected to grow to 98 TWh, equivdent to about
one-third of Japan's cod-fired power generationin 2005 (see Table 3-1-20).



Table 3-1-20 Power generation forecasts in Asiabased on the type of energy source (IEA)

Power generation (TWh) Increase (times)
2030 2030/2005
2005 Reference Scenariofy Alternative Policy Scenario | Reference Scenario| Alternative Policy Scenario

Coal 2,730) 9,3641 6,440 34 24

il 214 194 183 0.9 0.9

Gas 428 1,391} 1,242 33 29
l{Nuclear power 113 456 712 4.0 6.3
|| Hydraulic power 617] 1,547 1,968 2.5 3.2
I[Biomass 16 204y 407 1238 254
I|wind power 8 246] 405 308 50.6
||Geotherma| power 17 48 53 238 31
I|Protovaitaics 0 30 98
ll\wave power o of 1

Total power generati 4,143 13,4804 11,510 2.8

Note: Thefigurefor Asiaisthat of "De_v oping Asia" in IEA's World Energy Outlook, which includes China, India, and the ASEAN

countries (excluding Singapore).
Source: |EA (2007), World Energy Outlpok 2007.

| In the Reference Scenario, the total accumulated investment in the power generation sector from 2006 to 2030 is 4.6 trillion U.S. dollars.

(Japan’sinternationally high competitive environmental technologies)

Japan possesses highly advanced energy conservation technologies as well as new energy
technologiesas described below. As globa climate change becomes an increasingly serious concern
and countries undertake initiatives to adadress it, Japan could contribute to reducing globa greenhouse
gas emissons if the Japanese enterprises with advanced environmenta technologies aggressively and
appropriately develop their operations overseas.

(a) Energy conservation technology

Japan possesses leading energy conservation technologies. When compared internationaly based
on per production unit energy consumption in major indugtries, Japan has the highest |eves of energy
efficiency in theworld in many industria sectors® (see Figure 3-1-21).

In addressing the global chadlenge of reducing greenhouse gas emissions, it isimportant for Japan
to play a mgor role in contributing to the efforts by disseminating its advanced energy conservation

¥ For example, the energy required to generate 1 kWh of electricity in Japan is the lowest in the world
along with those in the U.K., France, and the Northern European countries, on the other hand, those in
India and China are about 1.4 times more than that of Japan. The index of energy input per unit output (1
ton) of clinkers (an interim product of cement) is lower in Japan than in any other country or region. The
amount of energy required to produce clinkersin Chinais about 1.5 times more than that required in Japan,
and those of the U.S. and Russia are about 1.8 times more. Moreover, the index of energy input per unit
output (1 ton) of ironin Japan isthe lowest among countries such as Republic of Korea, the EU, China, the
U.S,, and Russia, suggesting that Japan has the hi ghest energy efficiency.



technologies to other countries.

Figure 3-1-21 Comparison of the basic unit based on mgor industry sectors
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Source: Nippon K eidanren (2007), Results of the Fiscal 2007 Follow-up to the Keidanren Voluntary Action Plan on the Envir onment - Section on Global Warming Meastr es

(b) Battery-related technologies

Fue cells using hydrogen as fuel is an advanced and highly energy efficient technology that does
not produce CO,.Consdering the number of patents applied for fud cell in Japan, Europe, and the
U.S., we can seethat the number of applications from Japan-based companiesis the highest among the
three regionswhich indicates that Japan is the leading country in the fuel cel technology (see Figure
3-1-22).

Furthermore, the devdopment of fud cedl vehiclesis under way, aiming for practicad applicaion
within the next severd years. Currently, public road tests are being conducted, and researchers are
working on cost reduction and extending driving disances. When the fue cdl vehicles are
commercidized and spread throughout the world, the use of fud cdls will increase accordingly. The
potentid demand for fud cdlsisextremdy high.

Moreover, the Japanese companies in the battery industry have large shares in the globd
consumer-use battery markets, nickd-cadmium battery (51%), nicked hydride battery (74%), and
lithium ion battery (57%)*. The energy storage technology is a technology for tempora levding of
dectric load, and it dlows the efficient use of generated dectricity. For this reason, this technology
holds the key to the mitigation of climate change, and its demand is expected to increase as the area of
application expands.

0 Source: Research group on the next generation battery technologies for the new generation vehicles
(2006), “Proposal regarding the future of the next generation vehiclefuel cells.” The market share figures
for each type of battery are as of 2005 based on production volume,



Figure 3-1-22 Number of applied patents related to fud cell
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(c) Photovoltaic power generation

Japan was the globa leader in the production of photovoltaic cels from 1999 to 2006. Its sharein
the globa production is 40% (see Figure 3-1-23).

However, Germany’s production accd erated, and it became the globa leader in 2006. On the other
hand, Japan's production is sowing down (see Table 3-1-24)*.

As forecasted in the IEA’s Scenario®, the photovoltai cs market is expected to grow substartialy.
Increased business activitiesinthis fid d by Japanese compani es are expected.

41 Japan had been the global leader in the production of photovoltaic cells until 2006; however, due to the
insufficient supply of silicon and other reasons, it lost its leading position to Germany in 2006.
2 See Table 3-1-19.



Figure 3-1-23 Photovoltaic cdl production share by country and by company (2006)
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Sources: Agency for Natural Resources and Energy, Japan (2007), Toward increased introduction of new energies
PV News (April 2007)

Figure 3-1-24 Changes in the photovoltaic cell production volume by country and by region
(Unit: 10,000 kW, except where noted otherwise)

Year 1999 2000 2001 2002 2003 2004 2005 2006

Production volume 8.0] 12.9 17.1 251 36.4 60.2) 83.3 92.8]

Bpan Y oY change (%) 163.3 160.8, 133.1 146.6| 144.9 165.3] 138.5 111.4]
Europe Production volume 4.0 6.1 8.6 13.5 19.3 314 47.0 67.9]
Y oY change (%) 119.4 151.7| 142.4 156.3, 143.2 162.6] 149.7, 144.3]

US. Production volume 6.1 75 10.0 12.1] 10.3 13.9 154 20.2
Y oY change (%) 113.2 123.3 133.8 120.2] 85.4 134.6] 111.0 130.9|

Others Production volume 2.1 23 3.3 5.5 8.4 14.0 30.2] 71.4
Y oY change (%) 109.6) 114.2) 139.3 168.8] 152.2 167.2] 215.7 236.4

Totd Production volume 20.1 28.8 39.1 56.2] 74.4 119.5] 175.9 252.1]
Y oY change (%) 130.0 142.9 135.8 143.8 132.5 160.6] 147 .2, 143.4]

Source: PV News (April, 2007).

(d) Nuclear power generation

Nuclear power generation does not produce CO,in the power generaion process, and the CO,
emissions from fuel transportation are held to lower leve s (see Figure 3-1-25). More and more plants
and projects to construct nuclear power plans are being launched given the deeper understanding that
nuclear power generaion is an effective solution to address 2 of the mgor globa chalenges: tight
energy supply-demand conditions and climate change.

Internationd dliances between nuclear power plant manufacturers have been formed in recent
years. There are currently 4 mgjor dliance groups andJapanese companies are involved in 3 of them.
Furthermore, Japanese companies have developed safe and rdiable nuclear power generaion
technologies and experienced a rd aively low number of unscheduled shutdowns compared to other
countries (see Figure 3-1-26). They have made considerable technologicad contributions to the
deved opment of nudlear power generation®.

3 In fact, Japanese companies are involved in 18 nuclear plant construction projects out of the 30 projects



Figure 3-1-25 CO, (methane included) emissions per unit of power generation by type of energy source

Coal fired
Qil fired

Natural gas fired

Natural gas combined-cycle

e ——— =

«, Nuclear power :|22—25 h
o -

Hydraulic power :| 1

[}

I

I

I

I

I I
: B From combustion as raw meterials for power generation
I

I

I

I

I

I

I

Geothermal power []15 (direct errission)

Photovoltaics [ 53 O From trangporting fuels, etc. (indirect emisson)

Wind power [ ] 29

0 200 400 600 800 1000 1200
Life Cycle CO, Emissions (g- CO,/kWh [net])
Sources. Centrd Research I nstitute of Electric Power Industry (2001), Evaluation of nuclear power generation technologies based on life cycle
CO, emissons
Certral Research Ingtitute of Hectric Power Industry (2000), Evaluation of power generation technologies based on life cycle CO,
emissions

Figure 3-1-26 International comparison of unscheduled nuclear reactor shutdown incidents

Ratio of unscheduled nuclear reactor automatic shutdown incidents per 7,000 operati on hours by country (2006)
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(e) High-efficiency coal-fired power generation

In the Alternative Policy Scenario inthe IEA's “ World Energy Outlook 2007,” the globa power
generation from cod-fired plants was expected to grow by about 34,000 TWh, or 1.5 times from the
2005 leves by 2030. In particular, in the Asan region including China and India, a continuous
increase of cod-fired plant condruction and a corresponding 37,000 TWh increase in power
generation are expected.

that are being planned in the U.S. Some foreign governments have shown interests in the high quality
engineering capabilities that Japanese companies have accumulated in their rich plant construction
experience, and are reportedly considering collaboration projects with them.



Congdering the power generation efficiency of cod-fired plants in each country in 2004,
efficency of Japan was 41.5%, while that of China and India showed very low levels of efficiency
with 29.8% and 3.7% respectively. By applying Japanese technologies at the new cod-fired plants to
be constructed in China, India, and other countries from now on, subgtantiad CO, emissons mitigation
can be achieved. At the leading-edge cod -fired power generaion plantsthat arein operationin Japan,
a power generation efficiency of 43% has been achieved. A power generation efficiency of 53% is
targeted to be achieved by 2015 by using the integrated cod gasification combined cycle technology™®,
and an efficiency of 60% by 2025 by using the integrated cod gasification fud cel combined cycle
technology ™.

By incorporating the Carbon-dioxide Capture and Storage (CCS) technology, which is one of the
21 selected technologies in Japan's “Cool Earth: Energy Innovation Technology Plan,” zero emissions
can be achieved a cod-fired power plants.

CCSiis atechnology to limit CO, emissions to the atmosphere by separating and capturing CO,
from the exhaust gas of large emisson sources such as therma power plants and storing or
sequestering it underground or below the sea floor for a very long time. In recent years, this
technology has attracted attention both in Japan and abroad as a new and powerful option that helps
substantidly reduce CO, inthe amosphere in ashort period of time. The U.S., Canada, Europe, China,
and other countries are also developing this technology and multiple large-scd e demonstrations and
commercid projects are being planned and i mpl emented.

The mogt centra issuein commercidizing this technology is cost. In particular, the costsinvolved
in the separation and capturing processes are high. Japan is currently taking aggressve steps in
promoting key technologies such as the separation membrane technology and chemica absorption
technology to redize substantia cost reduction in these processes. Furthermore, Japanis aso working
to improve the accuracy of the monitoring technology for monitoring the conditions after the
implementation of the CCStechnology, based onthe data from demongtration projects.

(3) I'ssues pertaining to the dissemination of Japanese environmental technologies
(Significant amounts of investment for introducing considerable energy-efficient facilities are
expected in China and India)

The IEA estimatesthat in order for China and Indiato reduce CO, emissions fromthelevesin the
Reference Scenario to those in the Alternative Policy Scenario in the IEA, a totd investment of 362
billion dollarsin these countriesis required to introduce cons derabl e energy-efficient facilities during
the period from 2006 to 2030.

“ Inthistechnology, a gas turbine generator generates e ectricity using coal gasfrom acoa gasifier, and at
the same time, the waste gas is used to make steam to generate additiona eectricity via a steam turbine.
This technology combines the gas turbine power generation technology and the steam turbine power
9enerati on technology.

> In this technology, in addition to the mechanism in the integrated coa gasification combined-cycle
technology, purified coa gas is sent to a fud cell where an electrochemica reaction occurs to generate
eectricity. This technology combines three power generation technologies, namely, fuel cell, gas turbine,
and steam turbine.



It is desired that Japanese companies, which have superior environmenta technologies, contribute
to address the globd chalenge of climate change as well as achieve further growth by activey
deveoping huge potentia environmenta marketsin Asia.

(Possibility of Japanese environmental products losing international competitiveness)

As mertioned above, Japan have superior environmenta technologies; however, there are areas
in which Japan is not the most advanced. For example, in the area of wind power generation, where
the greatest rate of increase in power generation from 2005 to 2030 is expected in the Asan region
according to IEA's estimate®, there have been lower levels of implementation in Japan than in the
European and North American countries, China, and India; this has been partidly dueto cdimatic and
geographical factors, etc*’. Although Germany is unsuitable for photovoltaic power generation in
terms of weather conditions, German companies have gained international competitiveness. Further,
research and devel opment efforts inthese areas are expected to achieve internationa competitiveness.

Moreover, in the areas wherein Japan has maintaned its competitiveness, due to intensfied
competition with the EU and Asian countries, Japanese products have been losng shares in
internationa marketsin recent years. For example, considering China's import trend with respect to
the semi conductor materia used in manufacturing photovoltaic cdls, dthough Japan is considered to
have international competitiveness, the share of Japanese products in Chinds totad imports has
decreased. Specificdly, Chinas import of photosensitive semiconductor devices and light-emitting
diodes (HS code 854140) from Japan increased about 1.6 times from 2003 to 2006; however, Chind's
totd imports more than doubled during the same period. As a result, Japan's share decreased
subgtantidly. On the other hand, the shares of ASEAN, Republic of Korea, and the EU27 expanded
(see Figure 3-1-27).

Smilarly, with regard to China's import of therma energy storage rd aed products such as heat
pumps and other energy-saving products, the import amount from the EU27 accounts for one-third of
the totd import amount, while Japan’'s share decreased from 15% in 2003 to 12.5% in 2006. In
addition, the import amount from Korea, which was less than that of Japan in 2003, grew to exceed
that of Japan in 2006 (see Figure 3-1-28).

As described above, it can be gated that in Chinds rapidly growing environmenta market,
dthough the export vaue of Japanese products has been increasing, the market shares of those
products have been declining. Thus, Japanese companies are losing competitiveness to their
counterpartsinthe EU and Asia.

" See Figure 3-1-20.
4" See Table 3-1-11.



Figure 3-1-27 Changesin China'simport of photosensiti ve semiconductor devices and light-emitting diodes
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Figure 3-1-28 Changes in Chinas import of thermal energy storage related products
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(Strategic issuesin the development of emerging country markets by Japanese companies)

One of the factors that caused the loss of internationa competitiveness of the Japanese productsis
consi dered to be Japanese companies’ bus ness strategiesin emerging country markets.

In rdation to the strategic issues involved in the development of emerging country markets by
Japanese companies, the following specific issues were pointed out in a report that discussed the
marketability of the environmenta businessin Chinaand Japanese companies’ bus ness strategies’™.

Japanese companies tend to apply Japanese business modd s, in which they are engaged only in

the manufacturing and saes of machines and equipment in their overseas operaions. However,

since this model does not generate sufficient earnings, new comprehens ve busi ness modes such
asthosethat cover the entire project needto be deveoped.

Japanese companies are not conscious enough to meet the specific needs of the market in seling

8 Kim Hyun Min (2004), “Marketability of the environmental business in China and Japanese companies’ .
This report pointed out specific strategic issues involved in the development of emerging country markets
by Japanese companies based on the hearing survey performed on related parties in the environmental
businessin Japan and China.



their products. As areault, they tend to sdll expensive, higher specification products than actudly
needed.

In order to collect necessary information from loca governments and markets, trandate customer
needs into products, and raise capitd locdly, foreign companies need to collaborate with loca
businesses, hireloca employees, and localize technologies as well as fund procurement. However,
Japanese compani es have not made enough progressinthis area.

(Overseas business development and market creation by Japanese companies)

In Japan, there are companies that are aggressively developing overseas businesses by utilizing
their advanced environmental technologies as well as companies that are enhancing their production
capacitiesin preparation for the future expansion of the environmenta market®.

Eurus Energy Holdings Corporation, the larges wind power generation company in Japan, is
aggressively deveoping its wind power generaion business in Spain. Since the company launched its
first wind power generation plant in Spain in 1998, it has steadily expanded its business. With 3 new
wind power plants that began commercid operaions (87,000 kWh) at the end of April 2008, the totd
wind power ingtdlation capacity at al operating wind power plants in the country exceeded 500,000
kWh.

Japan Sed Works, Ltd., which began manufacturing 2,000 kW wind power generators in 2006,
will reportedy triple its production capacity to prepare for the future expansion of the wind power
generation market.

Taking into account the abovementioned issues, it is desred that Japanese companies activey
develop their overseas bus nesses, which will contribute to addressing the globa chalenge of climate
change. For this purpose, it is important that the Japanese companies inform ther potentia overseas
customers that their environmental technologies are highly cos-effective and create schemes to
promote their technologies. Initiativesto increase demand and create new markets are d so expected.

49 As mentioned above, in the nuclear power generation sector, Japanese companies are involved in 3
major alliance groups out of the 4 existing ones. Toshiba has received construction orders for 6 new plants
inthe U.S,, and other companies have also successfully recel ved orders from abroad.



