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Japan’s Global Warming Policy:
Some Unresolved Issues

Morio Kuninori

1. Introduction

After a lengthy struggle domestically and inter-
nationally, Japan is preparing for the ratification
of the Kyoto Protocol. This short paper tries to
show what policy measures the government of
Japan has and does not have. The paper is meant
also to indicate some of the basic and important
issues in the consideration of international
environmental agreements like the Kyoto
Protocol. Although the issues discussed are far
from comprehensive, I hope this might be some
help in understanding Japanese environmental
policy on global warming,

I also have to admit that most of the topics are
confined to domestic issues, partly because pro-

posed policies by the government also deals '

mostly with domestic issues. However, since the
issue of global warming is truly a global phenom-
enon, balanced views will also be required.

2. Global Warming Prevention Policy by the
Japanese Government

Toward the ratification of the Kyoto Protocol,
the Japanese government announced a revised
version of the Climate Change Policy Program
(hereafter referred to as the “New Program”)
last March. The enactment of the relevant
domestic legislation is to be proposed during the
current ordinary session of the Diet.

Under the Kyoto Protocol, Japan has to reduce
its total greenhouse gas emissions in 2008—2012
(hereafter referred to as the commitment peri-
od) to six percent below those of the base year
of 1990" . The New Program basically covers the

following areas: (I) establishment of a harmo-
nized framework for the economy and the envi-
ronment, (II) adoption of a step-by-step approach
in order to secure implementation, (1I) involve-
ment of central and local governments, enterpris-
es, and the public as a whole, and (IV) considera-
tion of international cooperation.

In (1), the government hopes to attain eco-
nomic revitalization through the process of
pursuing the target of the Kyoto Protocol. This
point will be part of the discussion on domestic
measures. In (I ), a three-stage approach is
proposed — the first step is from 2002 to 2004,
the second step is from 2005 to 2007 and the
third step is the remaining period, the commit-
ment period. In each step, attainment of the
committed reduction of the greenhouse gases is
to be checked and necessary procedures are to
be taken in order to keep the promise. Based on
the timeliness of relevant statistics, we need to
check whether this procedure is actually feasible
or not. Most of the statistics on the emissions of
the greenhouse gases become available one or
two years after the fact. In (I1), the way to
involve every party concerned will be an issue.
This point is discussed in the issue of economic
measures. In (IV), the agenda of the post Kyoto
Protocol will be one of the most important inter-
national issues — an issue we will have to repeat-
edly consider.

In order to ratify the Kyoto Protocol the
current reduction plan for individual greenhouse
gases is proposed as follows (Table 1).
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Table 1. Contribution Shares for the Attainment of the Kyoto
Protocol (Unit: Percent change in Target Year/Base Year,
expressed in contribution to the overall reduction)

CO2 from Energy Sources
Energy Conservation

Development of New Energy Sources

Fuel Switching

Promotion of Nuclear Power Generation +0.0%
Emission of CO2, Methane and Nitrous Oxide from
non-Energy Sources -0.5%
Revolutionary Technological Development and
Further Prevention Activities -2.0%
HFCs, PFCs and SF6 +2.0%
Removal by Sinks -3.9%
Others (not mentioned in the official document) -1.6%
Target Reduction -6.0%

Source. Global Warming Prevention Headquarters (2002)

Emission of carbon dioxide from combustion
of energy sources in the commitment period is to
be the same level as that of the base year, there-
by contributing zero percentage points to overall
change in greenhouse gas (GHG) emissions.
There are four sectors in this category: industry,
commercial/residential, transport and energy
conversion. Energy conversion usually refers to
the internal use of energy in order to convert
energy sources. The largest industrial sector in
energy conversion is electric utilities. Carbon
dioxide emissions emitted in the process of gen-
eration of electricity used in other sectors in the
economy is usually allotted to the user sectors.

Total emission of carbon dioxide, methane
(CH4) and nitrous oxide (N:0) from non-energy
sources is to be half a percentage point below
that of the base year. Reduction in CO: emissions
from non-energy sources is to be attained
through intensification of effective recycling, bio-
mass usage, etc. Reduction of methane is
through reduction in direct landfill food wastes,
better management of farmland, and so on.

For the prevention of global warming, revolu-
tionary technological development and intensi-
fied activities at all levels of the public are envis-
aged to contribute two percentage points to the

overall reduction. In this category new types of
energy-saving equipment are picked up as exam-
ples. However, practical use of such revolution-
ary measures within a decade is not a certainty.
Various consumer efforts, including those for
more efficient use of electricity, are also part of
this category.

Within the change in overall emission, the
hydrofluorocarbons (HFCs), perfluorocarbons
(PFCs) and sulfer hexafluoride (SF8) is slated to
increase two percentage points. Since in the busi-
ness as usual (BaU) case, overall emissions are
projected to increase by five percentage points,
the industrial sector will have to make various
efforts.

Removal by sinks (absorption) is to account
for 3.9 of 6.0 percentage points reduction over-
all. These 3.9 percentage points represent 13 mil-
lion tons of carbon absorption, the upper limit of
credit for Japan for forestry management set at
the Seventh Conference of the Parties to the
United Nations Framework Convention on
Climate Change (COP-7).

The above five targets do not add up to the
overall reduction to six percent below the emis-
sions of the base year, further reduction, equiva-
lent to 1.6 percent of the 1990 level, is required
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(Unit: million tons C)

GWP iBase Year 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
CO: 1 306.7 306.7 313.0 317.0 3109 331.1 3321 337.1 336.4 323.7 334.1
Methane 21 83 83 83 82 82 81 80 79 76 74 74
N:=0 310 57 57 55 56 55 59 59 62 64 61 45
HFCs 55 55 54 53 52 53
PFCs 3.1 31 3 38 34 30
SF6 23,900 4.6 46 47 39 35 23
Total 333.8 339.3 364.3 363.5 349.3 356.6

Note. GWP refers to global warming potential and its figures indicate the relative ability of gasses to trap
heat in the atmosphere, with CO2z chosen as the reference gas.

Source. Ministry of the Environment

in order to meet the Kyoto target. The Kyoto
mechanisms (emissions trading, joint implemen-
tation and the clean development mechanism)
are to be used to fill the gap. Japan's reliance (in
terms of percentage point) on these flexible
mechanisms will be a very important issue.

The actual emission statistics fall short of the
targets (Table 2). In 1999, the emission of car-
bon dioxide by energy and non-energy sectors
combined is more than 9.0 percent above that of
the base year. The year-on-year rate of increase
was 3.2 percent. Sectoral figures indicate that
industrial sector emissions had increased 0.8
percent since the base year whereas the trans-
port sector had increased 23.0 percent, the
household sector 15.0 percent, and the commer-
cial sector 20.1 percent. These trends indicate
that both the transport sector and the house-
hold/commercial sector are main areas in which
further efforts will be needed.

As of 1999 the emission of methane declined
11.2 percent since 1990. The agricultural sector,
where the emission of methane is largest, regis-
tered downward trends from rice growing and
animals (e.g., changes due to bacteria supple-
ments to cattle feed). Emission of nitrous oxide
decreased 20.4 percent during the same peried,
partly due to the installation of equipment for
destroying nitrous oxide when producing adipic
acid.

Since 1995 HFCs declined 2.7 percent, and

PFCs declined 3.4 percent, and SF6 declined
50.1 percent.

3. Emissions of Carbon Dioxide from Energy
Sources

In order to curtail the emission of greenhouse
gases, the first targeted source will be the one
that emits the largest share, carbon dioxide emis-
sions from the combustion of energy sources.?
Polices for both the demand and supply-sides are
envisaged to play more active roles in the New
Program. Graph 1 indicates the CO: emission
shares of the players concerned. The inner circle
shows the origins of the emissions. The outer cir-
cle is derived based on electricity purchases of
the sectors.

Graph 1. Sectoral Shares in CO: Emissions in 1999

@ Energy Conversion
B Industrial Sector

El Household Sector
0 Commercial Sector
B Transport Sector

8 Industrial Processing
Wastes

0 Others

Among the various efforts proposed for energy
conservation, voluntary initiatives by industry are
advocated by Keidanren (Japan Federation of
Economic Organizations, 1997) and other indus-
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Table 3. CO2 Emissions by Voluntary Initiatives

(Unit: Million tons-C)

1990 1999 2000

2005 2010 2010

CO: 130.96 131.08
Emissions

(forecast) (goal) (BaU)

132.57 138.1 Below the 14533

Level of 1990

{Source) Keidanren

trial groups are expected to advocate similar
measures. The thirty-six industries that partici-
pated in the Keidanren Voluntary Action Plan on
the Environment emitted about 42.7 percent of
all the energy related CO: emission in 1990
(76.7 percent of the total amount of CO: emitted
by the industrial and energy-converting sectors
in that year). Keidanren has declared that,
instead of accepting the environmental taxes
such as carbon tax, it would “endeavor to reduce
CO: emissions from the industrial and energy-
converting sectors in fiscal 2010 to below the
level of fiscal 1990.”

Among the thirty-six industries, there are four
kinds of indices used to define the goals.
Organizations in thirteen industries, such as
Japan Automobile Manufacturers Association,
have adopted direct targets on CO: emission
amounts. Seven industries have adopted target
for CO: emissions per unit of output. Organiza-
tions in three industries, including the Japan Iron
and Steel Federation, have adopted the amount
of energy consumed. Twelve industries have
adopted targets on energy input per unit output.
For the one remaining industry, the organization
Japan Coal Energy Center has adopted specific
targets for methane recovery, and electric power
and wood consumption.

If this scheme succeeds, it has the merit that
participating organizations are voluntarily
restraining themselves from CO: emissions.
However, not all of the industries are covered by
this scheme. The problem of non-participating
corporations poses problems in feasibility.
Therefore, enlargement of the coverage is
required. Also required will be more efficient
evaluation techniques as well as a certification

process by third parties, and both are reported to
be in the midst of consideration. If attainment of
the overall target becomes uncertain as the com-
mitment period draws nearer, effective adjust-
ment by the participating organizations might be
difficult to accomplish, because the marginal
abatement cost for reaching the stated target will
be different. Although we have not seen a prob-
lem in terms of burden sharing, such a problem
could emerge if industry faces stricter targets in
the future.

We also take into consideration the possibility
that certain industry organizations and/or partici-
pating corporations will not be able to fulfill their
promises. The government might have to con-
tract with each organization and introduce some
kind of economic measures in the event of non-
fulfillment. In this sense we need to further study
the case of England, where voluntary action and
economic measures coexist. The real challenge
is to get this voluntary scheme to promote suffi-
cient innovations in technology to reduce carbon
dioxide emissions.

Another distinctive method, the Top Runner
Program, was established in 1998. In its incorpo-
ration in the New Program, the Top Runner
Program is going to be strengthened in some
areas, including automobiles (mileage stan-
dards) and home and office electric appliances.
The Top Runner Program aims at introduction of
some of the best energy efficient standards in
such industries. The standards of the foremost
frontrunner equipments are in subsequent years
to become the standards for currently less-effi-
cient equipments so that the best available tech-
nology is spread throughout the market. This
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procedure, stipulated in the already-enacted
Energy Conservation Law, is to be strengthened
and utilized in other areas such as vending
machines and boilers. Development and prolifer-
ation of hybrid automobiles, efficient coastal ves-
sels, and industrial furnaces are also envisaged.
Purchase of hybrid cars is partly subsidized by
the government.

The New Program lists more than one hun-
dred individual items to be considered for inclu-
sion in the policy on the global warming. The tar-
gets are typically focused on specific equipment
models, and manufacturers are tasked with being
the main contributors for bringing about energy

efficiency. More orchestrated and consistent

effort is needed when dealing with the whole sys-
tem, such as to transport demand management
and modal shift of transportation. Without proper
incentives, fanfare about an improved system will
probably not result in its proliferation, because
systems are more complicated than mere stan-
dards and specifications of individual equip-
ments.

In order to check whether a bottom-up
approach like the New Program will function in
the macroeconomic framework of Japan, we
need economic models to evaluate the reduction
of the carbon dioxide emissions from various
sources. The following is an example of such a
model — one that was actually used in the gov-
ernment’s evaluation processes.

4. A Simulation Model and Its Results

To show the economic feasibilities in the inter-
related framework, we would like to introduce
a computational general equilibrium model for
the Japanese economy. The parameters were
basically econometrically estimated and it was
first reported in 1995 (Kuroda, et al. 1995). It
has grown into a model which evaluates the
short-and mid-term prospects for the Japanese
economy.

39

The model has been developed to analyze
economic interdependence quantitatively, trying
to describe the equilibrium price and quantity for
the market equilibrium condition in every sector.
Presently, producers are divided into thirty-six
industrial sectors, and consumers are divided
into six household types classified by the age of
the head of the family.

As for the producers, each industrial sector
will present the short-term supply schedule
decided by a short-term profitmaximizing behav-
ior under the given conditions of the capital
stock and the number of employees at the begin-
ning of the period. The short-term supply sched-
ule here is dependent on the prices of intermedi-
ate raw materials, including energy and labor ser-
vices. Also relevant on the producer side is the
decision on technological conditions, such as the
intermediate input coefficient, labor coefficient,
and capital stock. It is supposed here that given
the long-term output outlook, and relative factor
prices, and direction of technological progress,
the producer will take the long-term cost-mini-
mizing behavior. The long-run cost function,
expressed by a set of translog functions, will
decide the long-term cost-share of capital, labor,
energy and raw materials, thereby deciding the
inputs of these four kinds of factors. The capital
stock here is described as the optimum level of
capital stock, and the difference between the cap-
ital stock at the beginning of the period and the
optimum capital stock will correspond to the opti-
mum level of investment demand.

The model holds flexibility in providing the
technological scenario exogenously for the
industries in which a relatively clear outlook of
the future technology is provided. Such indus-
tries are electric utilities and transport. Power
source is classified into nuclear power genera-
tion, coal-thermal power generation, LNG-ther-
mal power generation, petroleum-thermal power
generation, hydroelectric power generation, new
energy power generation, etc. In each generation
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system, utilization rate is endogenously deter-
mined, whereas the capacity is exogenously pos-
tulated by the future construction scenarios. The
current version also incorporates the effects of
voluntary initiatives the Top Runner Program,
utilizing the results of other bottom-up models.
The level of labor input is to be decided in
accordance with the optimum level of capital
stock. Labor supply is classified into six individ-
ual age groups, and for each household is further
divided into head-of-family labor supply and non-
head-of-family labor supply. The labor supply of
the head of family is insensitive to the wage rate
in the labor market whereas the labor supply of
the non-head of the family is assumed to be
responsive to the wage rate and the income level
of the head of family. This is an application of the
Douglas-Arisawa Law for the Japanese labor mar-
ket. Equilibrium rates of wages and labor inputs
are decided in the labor markets of individual
age groups. However, these rates of wages and
labor inputs define the initial condition of the
next period and are not flexible in the short-run.
Household consumption expenditure is split
into two stages. In the first stage, disposable
income is calculated from the labor income and
capital income. Budget constraint and the prices
of goods are used in a utility-maximization point
of view to derive savings and consumption. In the
second stage, consumption is determined by util-
ity maximization based on the preferences relat-
ing to each of the goods and services. Here ener-
gy demand is calculated first. Energy usage in
the household sector is divided into transport,
heating, air-conditioning, hot-water-supply,
kitchen and power usages. Energy improvement
in automobiles and home appliances under the
Top Runner Program are taken into considera-
tion to derive the energy demand. After deduct-
ing the energy demand from the total consump-
tion, other items of expenditure are derived
based upon utility maximization. Needless to say,
prices for every kind of consumption will change

in the process, leading the equilibrium in all sec-
tors. Under the given conditions of the interme-
diate input coefficient at the beginning of the
period, the Leontief's inverse matrix will derive
the domestic demand from the final demand.
‘When every industrial sector, including the labor
market, reaches its equilibrium, the balance of
savings and investment is also achieved. The var-
ious parameters of the multi-sectoral general
equilibrium model are basically estimated econo-
metrically, mostly utilizing a database for 1960 to
1992,

Following are the main assumptions and
results using the current version.

In the BaU scenario, the real GDP in 1985
prices will grow at the annual rates of 1.94 per-
cent in 2000—05, and 2.03 percent in 2005—10.
Final energy demand will grow from 363.6 mil-
lion kilo liters (in petroleum equivalent) in 2000
to 417. 85 million kilo liters in 2010. If energy sav-
ing efforts in commercial private transport, traffic
and logistics are taken into account, the final
energy consumption in 2010 will be about 409
million kilo liters. Corresponding figures of car-
bon dioxide emissions in 2010 will be 332 million
tons C in the case of no energy saving efforts and
307 million tons C in the case of energy saving
efforts. In the BaU, we incorporate the above
energy saving efforts. If we look at the uses of
the final energy consumption, expansion in the
commercial sector’s share is evident.

In terms of sectoral shares of carbon dioxide
emission, electricity’s increase will be the largest.
Emission increases by the communications and
wholesale/retail sectors will be major contribu-
tors in the commercial sector.

As for the energy demand of household, final
energy consumption annually decreases 0.41
percent from 2000 to 2010. During the same peri-
od, the annual average decrease in energy con-
sumption will be as follows in the six head-of-fam-
ily age ranges: 0.18 percent, 15—24; 0. 27 percent,
25-34; 0. 30 percent, 35—44; 0. 32 percent, 45—54;
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Unit 1985 1950 1995 2000 2005 2010 1985-90 1990-95 95-2000 2000-05 2005-10 2000-10
Major Exogenous Variables Annual Rates ot Change (%)
Population 10,000 12,105 12,361 12,557 12,689 12,768 12,763 0.42 031 0.21 012 -0.01 0.06
Exchange Rate yen/$ 238.54 14481 9406 11000 11000 11000 -9.98 -8.63 3.13 0.00 0.00 0.00
Cap. of Nuclear Power Generation 10,000 13,4 2452 3206 4,255 4,492 4958 5970 5.36 5.66 1.08 198 kX)) 289
Crude Oil Prices (CIF) §/bbl 2721 2276 1826 20,00 2400 30.00 -3.57 441 1.82 3.65 4.46 4.14
Volume of World Trade 1billion $ 1,936 3466 5,147 5833 6447 7,125 11.65 791 2.50 200 2.00 2.02
Major Endogenous Varigbles Annual Rates o Change (%)

Real GDP in 1985 Prces t billionyen 314,433 406,278 431,013 448,529 494,148 546,932 5.13 1.18 0.80 1.94 203 200
CO2 Emissions 1milliontonsC 2488 289.1 3088 3151 3278 3320 3.00 1.32 0.40 0.79 0.25 0.52
Priamary Energy Supply i tilionkeal 3954 4,820 5432 5590 5856 6,126 3.96 239 0.57 093 0.90 0.92
Final Energy Demand (FED) 1 tillionkeal 2,717 3,202 3,508 3,622 3,728 3,845 3.28 1.82 0.64 0.58 0.62 0.60
CO:/Final Energy Demand gfcal 91.54 90.27 8802 8698 8791 8633 -0.28 -0.50 -0.24 021 -0.36 -0.07
Final Energy Demand/Real GDP gfcd 8.64 7.88 8.14 8.08 7.54 7.03 -0.82 0.64 -0.15 -135 -140 -1.38
Shares of Electcic Generation

Nuclear % 2463 2430 3022 3009 3087 3504

Coal Thermal Y 1333 1190  13.81 1594 2139 2124

LNG Thermal % 1864 1991 1900 2447 2225 2115

Petroleum Thermal % 2007 2075 14.85 8.03 4.80 3.44

Hydroelectric % 11.47 9.78 7.87 8.02 7.46 7.03

New Energy Sources % 0.15 0.22 0.29 0.42 0.49 0.56

Puvate excl. Electric Utilities % 1048 1203 1270 1255 1180 10.18

Pumped Hydropower % 1.23 112 1.25 0.49 0.94 137
Shares of F

Industrial % 48.52 4844 4462 4403 4283 4175

Household % 13.15 127 14.37 142 1435 1414

Commercial (Oftices) % 2338 2508 2524 2571 2669 28.18

Teansport % 1494 1378 1578  16.06 16.13 1592
Shates of Encrgy Sources in FED

Cosls % 19.16  16.63 1482 1414 1361 12.90

Petcoleum Yo §7.55 58.15 5825 56.89 5644  56.54

City Gas % 4.46 4.68 5.25 5.77 5.87 5.96

Electricity % 18.83 2054 2169 23.20 2408 24.60

Source. Kuroda-Nomura (2002)

0.35 percent, 55—64; and 0.36 percent, 65 and
over. The energy-saving efforts of relatively
young households will be the smallest and atiract
some public concerns.

The main reason there is more carbon dioxide
emission in the New Program than in the previ-
ous program’s policy scenario is that the relative
shortage in nuclear generation capacity is filled
by the introduction of coal thermal generation
plants.

5. Comparison between the Two Programs

As exemplified in the previous section, the sup-
ply side of energy needs more attention. The sit-
uation is best illustrated when we compare the
previous Long-term Energy Schedule Program
(1998) and the more recent one (2001), both of
which provide background for the Climate
Change Policy Program (both the original and
the revised program).

Table 5 shows two different scenarios of the

final energy consumption for the Japanese econo-
my in 2010. The New Outlook (BaU) has vol-
umes quite similar to those of the Previous
Control Outlook. An increase in energy con-
sumption in the commercial sector during the
period of 1990—-2010 is apparent; however,
increase in that of the privately-owned passenger
car sector appears set to be damped in 1999-
2010 after a sharp increase in the 1990s. The
expected total volumes of final energy consump-
tion in the two Long-term Energy Schedule
Programs are similar.

When we turn to the supply of primary energy,
we notice that the total energy supply in the New
Outlook is only one percent larger than the
Previous Control Outlook, whereas the emission
of carbon dioxide is much larger (Tables 6 and
7). Whereas the Previous Control Outlook shows
stabilization in the emission of CO: in 2010, the
New Outlook shows 6.9 percent increase, This is
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Table 5. Final Energy Outlook (Unit: million Kl in petroleum equivalence)
1990 1999 2010

Prev. Control Oudook New Outlook
% dist. Yodist. Y%dist. %dist.
Firms 264 75.7 293 73.0 292 729 298 72.8
Industrial 183 52.5 197 49.0 192 48.0 187 45.8
Commercial 39 11.2 50 12.3 53 13.2 66 16.1
Trucks, other 42 12.0 47 11.7 47 11.7 45 10.9
Household 85 243 109 27.0 109 271 111 272
Residential 46 133 55 13.8 60 15.1 60 14.7
Passenger cars 39 11.0 53 13.2 48 12.0 51 125
349 100.0 402 100.0 400 100.0 409 100.0

Source. Ministry of Economy, Trade and Industry

Table 6. Primary Energy Outlook

(Unit: million kl in petroleum equivalence)

1990 1999 2010
Prev. Control New Outlook

% dist. % dist. Qutloock % dist. % dist.

Primary Energy 526 100.0 593 100.0 616 100.0 622 100.0
Petroleum 307 583 308 52.0 291 472 280 450
Coal 87 16.6 103 174 92 149 136 219
Natural Gas 53 101 75 127 80 13.0 82 132
Nuclear 49 94 77 13.0 107 17.4 93 150
Hydroelectric 22 4.2 21 36 23 38 20 32
Geothermal 1 0.1 1 0.2 4 06 1 0.2
New Energy 7 1.3 7 1.1 19 31 10 1.6

Source. Ministry of Economy, Trade and Industry

due to the fact that nuclear generation will
increase at a decreasing rate and coal generation
will increase faster than previously expected.
The differences in the two Energy Outlooks and
their corresponding changes in CO: emissions
are expressed in Table 8. The expected number
of newly built nuclear power plants decreased
from twenty to somewhere around thirteen, and
the gap is to be filled primarily by coal-firing ther-
mal plants®.

In order to decrease CO: emissions further,
the New Program proposes three additional mea-
sures. First is an increase in energy conserva-
tion, which, if it is successful, will result in a
decrease of 6 million tons C. Second is further
introduction of new energy sources, resulting in
an expected decrease of 9 million tons C.
Increased use of solar energy is included in this
category. Third is energy conversion, especially

in the field of electricity generation by natural
gas, resulting in an expected reduction of 5 mil-
lion tons C. One typical example is conversion of
old coal-burning thermal plants into efficient nat-
ural gas-combined cycle plants. All together the
carbon reduction through the New Program is 20
million tons C greater than that previously
planned. With these kinds of contribution, overall
emission of carbon dioxide from energy sources
is to be stabilized.

If coal use becomes a significant problem in
order to meet the Kyoto target, we might need to
think of different policy instruments such as
greening of the development tax on power
sources (to encourage less use of coal) and/or
introduction of tax on ordinary coal, etc.

The above argument is based on expected
annual economic growth of two percent over the
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Table 7. Carbon Dioxide Emissions from Energy Sources

{Unit: million tons C)

1990 1999 2010
Prev. Control New Outlook
Outlook
CO: Emissions 287 313 287 307
(% Change
from 1990) (0.0%) (8.9%) 0.0%) (6.9%)

Source. Ministry of Economy, Trade and Industry

Table 8. Difference based on the New Outlook

(Unit: Million ton-C)

Changes in Demand Side +6
Commercial/Residential Usage +9
Commercial (+10)

Residential -1

Industrial Usage -4

Transport Usage +1
Automobiles (+2)

Others -2

Changes in Supply Side +15
Electric Utdlities +16

Others -1
Discrepancies due to Crossing Terms -1
Changes in CO2 Emissions +20

Source. Ministry of Economy, Trade and Industey

first decade of the millenniums. So the next agen-
da is to discern what will happen if the growth
rate of the Japanese economy becomes much
lower than the BaU case. We have not come up
with figures yet (checking the magnitude of
changes is our next task) but we do know that
the decrease in the growth rate alone will not
solve all of the difficult problems in the imple-
mentation of the various kinds of domestic
efforts.

6. Other Issues of Importance

There is a great deal of discussion on the
Kyoto Protocol. Here we will sketch some ran-
dom issues that are sometimes neglected in the
discussion of the topic in Japan.

Roles of the Economics Measures
So far, most of the policy on global warming
has been directed toward the production side.

Two typical examples are the voluntary initiatives
and the Top Runner Program. However, these
measures do not cover all of the producers. On
the consumer side, it is more difficult to provide
proper incentives without using economic mea-
sures, because players are numerous and diversi-
fied.

In the environmental performance reviews on
Japan by the OECD (2002), one of the recom-
mendations concerning global warming is to fur-
ther develop the national policy framework,
using a balanced mix of policy instruments
including an expanded use of economic instru-
ments such as taxes and fees.

To effectively back the present policy mea-
sures, we will have to prepare some economic
measures, because the problem of global warm-
ing is of long-term nature. At least, carbon tax is
one option we always have in mind.
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Cost-effectiveness vs. Domestic Measures

One of the debatable issues on the Kyoto
Protocol is related to the cost in each participat-
ing country's marginal abatement schedule to
attain the quantitative target. The schedules to
reach the differentiated targets for 2008—12 are
wide-ranging. When comparing a country that
has already made a lot of energy-saving effort
with one that has not (and thereby has a lot of
room for reduction), the need for various sched-
ules is apparent. As per the Kyoto Protocol, the
developing countries, which have no limit on
their emissions so far, will have a relatively low
marginal cost schedule for abatement. There-
fore, some economists such as Nordhaus and
Boyer (1999) cast doubt on the future prospect
of the Kyoto Protocol.

On the other hand, there is a strong argument,
especially in Europe, that domestic countermea-
sures should play a much larger role than the
application of flexible mechanisms such as inter-
national emissions trading, because industrial-
ized countries have more capacity to develop
new technologies and ways to reduce the emis-
sions of greenhouse gases.

They hope that adoption of an international
environmental agreement like the Kyoto
Protocol will pave the way for more frequent and
intense technological innovation and social
reforms for environmental protection.

Contrary to conventional economic wis-
dom, it does matter where emissions are
being reduced; only the industrialized coun-
tries have the potential to come up with the
required technological (and cultural) revo-
lution to sketch the path towards a fossil-
free economy (Otto, 2001).

The argument by the EU, in my view, is relat-
ed to the approval of differentiated marginal
abatement cost and has a background in com-
mon with the scheme of Uzawa (1991) whereby
the tax rate is set to be proportional to the per-
capita income.

We have also shown that, in a static world
where effective income transfer (side-payment)
is hindered by some reasons, the rate of carbon
tax should be set to be different (Asako, Kuni-
nori and Matsumura, 1995), See also Okuno and
Konishi (1993).

The Porter Hypothesis

There has been widespread understanding
that the increasing stringency of domestic envi-
ronmental regulation will put home-based indus-
tries at a competitive disadvantage in the interna-
tional marketplace. In contrast, Porter (1990)
claims that strict regulations need not be a disad-
vantage, but that they can actually work in favor
of domestic industry and can increase its interna-
tional competitive position in the world market.

Palmer et al. (1995) claim that the addition of
constraints on a firm’s set of choices cannot be
expected to result in a higher level of profits.
However, they point out some validity in the
Porter hypothesis in the following areas: strate-
gic behavior involving interactions between pol-
luting firms and between these firms and the reg-
ulating agency, and the presence of an industry
that produces abatement technology and equip-
ment as its output that for some reason has been
overlooked and that somehow becomes realized
in the wake of new and tougher environmental
regulations (to be filled later).

In a similar vein, higher energy prices in the
1970s and more stringent environmental regula-
tion both in the US and Japan supposedly
promoted introduction of energy-saving equip-
ments, such as more fuel efficient automobiles in
Japan. Likewise, the issue of global warming is
providing an incentive whereby increased energy
price will bring about productivity increase in
machineries industries (Murota and Takase,
2001). Using the Japanese data, we have at least
shown that knowledge capital can be substituted
for energy input, and therefore that an increase
in energy prices will increase the knowledge cap-
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ital, which will also likely have a positive external
effect on the economy (Kuninori and Miyagawa,
1993).

Prices vs. Quantities

In general arguments on policy regarding
global warming, we often encounter the problem
as to which kind of mechanism to choose under
uncertainty: quantity control mechanism or price
control mechanism. If we impose a quantity con-
trol mechanism, like the Kyoto Protocol, margin-
al cost will be uncertain. On the other hand, if we
impose a price control, like carbon tax, amount of
emission reduction becomes uncertain. It is well
known that Weitzman (1973) shows that if the
slope of the marginal cost curve is steeper than
the slope of the marginal damage cost curve in
their absolute values, then price control is superi-
or to quantity control, and vice versa.

Pizer (1998) showed in his simulation on glob-
al warming that price control mechanisms are by
far more efficient than quantity control mecha-
nisms. In addition, hybrid mechanisms incorpo-
rating both price and control mechanisms
(Roberts and Spence, 1976) will not much
improve the efficiency of price control mecha-
nisms alone. If Pizer's argument is right, in the
case of global warming, we should shed more
light on price control mechanisms, both interna-
tionally and domestically. At the very least, we
need to face the problem of uncertainty more
squarely in the formation of future international
agreements.

7. Concluding Remarks

Japan's economic situation has been problem-
atic for more than a decade, and in terms of the
marginal abatement cost for policy on global
warming is concerned among the EU, Japan and
the US, Japan’s is by far the highest, followed by
the EU and finally the US. In the pursuit of the
ratification of the Kyoto Protocol it was shown,
hopefully, that there are some intricate issues
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involved. With all the measures stated in the
Japan’s Climate Change Policy Program, Japan
might well succeed in fulfilling the target.
However, at least in some of the important areas,
we know that important instruments such as eco-
nomic measures are presently missing, so the
attainment of the target is not certain. This indi-
cates that even after the ratification of the
Protocol we will need to keep an eye upon those
difficult issues, and also devise new and compre-
hensive measures in order to secure the target.
We also have to make post-Kyoto preparations,
because the instruments we employ now will also
facilitate the agenda in the post-Kyoto era. In
order to do so, it will be necessary, especially in
Japan, to evaluate policy both qualitatively and
quantitatively.
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Note.

This short paper was prepared for the “One-Day
Seminar on Japanese Experience in Environmental
Management” which was held on May 7, 2002 at the
World Bank Institute, World Bank, Washington, DC.
Since then, some developments were made in the
area of legislation including the cabinet decision of
adoption of the Kyoto Protocol (June 5, 2002) pre-
ceded by the Diet approval. However, since the
issues discussed in this paper remain valid, the paper
is presented in its original form.
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1) For the global warming policy in Japan, fiscal
years are mostly used in annual statistics.

2) In Japan emission of carbon dioxide from energy
sources occupied about 88 percent of all GHG
emissions in 1999. However, we should keep in
mind that other GHGs are also important in
meeting the target of the Kyoto Protocol
(Burniaux 2000).

3) Babiker, et al. (1999) finds that in terms of wel-
fare, attempting to meet Kyoto Protocol targets
through rapid nuclear expansion rather than
through applying uniform carbon tax or imple-
menting a cap and trade system would be more
costly.
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