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Abstract

The purpose of this paper is to analyze the economic and environmental structure of the
nine East Asian countries. We compiled the 1990 Input-Output Table for Analysis of
environmental factors and energy efficiency(Economic Development and Environmental
Navigation, hereafter EDEN I-O Table)for each nine East Asian county and linked

The nine EDEN I-O Tables (the East Asian International Input-Output Table) through
each country’s foreign trade matrix (sector by country among nine East Asian Countries
and the rest of the world). We could caluculate the magnitude of the Economic and
Environmental Interdependency by applying the Leontief Open Model. And then we
divided nine countries to four groups such as Japan,NIEs, ASEAN, and China and found
“Kuznets curve as environment” which reflecting the relation between economic
development and economic problem.There is mush still to learn about the sustainable
growth among these countries and to learn about simulations which are how to save
energy and how to reduce CO2 and SOz by introducing past Japanese experiences and

technological transfers.
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in East Asian Countriess
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Ayu Washizussxax. Naoko Takenakassasx

Ch.1 Energy Consumption

1 — 1 Structure of Energy Consumption in East Asian countries

This chapter analyzes the structure of energy consumption in East Asian 9 countries
which is called EDEN countries (Japan + Korea * Taiwan - Singapore + Malaysia -

Philippines * Thailand « Indonesia + China) based on EDEN 1990 D table (The energy

consumption calory is showed) .

Figure 1 Energy consumption in East Asian countries

+This paper is revised edition of KEO Discussion Paper No.78(2000) (Reference[3])
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Figure 1 shows that Energy consumption in East Asian countries. As a whole, China is
the biggest total quantity of energy consumption country ,and the next three are Japan,
Korea, and Malaysia. On one hand, the worst two in East Asia are Philippines and
Singapore. In comparison to the other East Asian countries, China and Japan stand
out of the quantity of energy consumption and both of them occupy about 73.8% of the

whole in East Asia .

<Structure of energy consumption in EDEN country >

Table 1 is more detailed information about figure 1 and arranged all kind of energy in
order of size in each country. To see each country, a key distinguishing feature of
Japan’s energy consumption is not only depend on one energy too much, but also on a
lot of kind of energies. And four high-ranking rate energies that is “diesel oil (15.27%)”.
“fuel 0il (14.13%)", "LNG (11.81%)",and "gasoline(8.925)" occupy about 50% of the whole.
And “electricity” is the lowest rate (0.02%) in Japan. In Korea, “fuel oil (19.37 %)
and “diesel 01l(15.92 %)’ are two top of the quantity of energy, and the rate of
“Industrial waste Gas(COG)(11.38 )" and “electricity(10.39%)” are high comparatively.
Taiwan is only country that “Crude Oil” is the highest rate (17.68%) moreover “coal
(15.8%)" and “electricity (10.36%)” are very high comparatively. In Singapore, “fuel
oil" accounts for roughly 50% .On the other hand, the rates of “Coal (0.39%)" and
“natural gas (0%)” are very low. In Malaysia, both “Vegetable fuels (60.86%)” which is
the highest rate energy and “Natural gas (32.67%)” the second highest rate energy
occupy about 90% of total energy consumption. In Philippines, it has a feature that the
rates of “fuel oil (31.95 %)”and “diesel oil (23.82 %)” are the two highest and the rates of
“electricity (14.69%)” and “coal (7.75%)" are very high comparatively than the other
countries. In Thailand, it is especially high rate of “Natural gas (22.44%)" in
comparison to the other East Asian countries. And three high-ranking energies of all
that is “diesel oil (25.60 %)","natural gas (22.44%)”, and “fuel oil (11.84%)" occupy about
60% of total energy consumption. And As well as Taiwan and Philippines, the rates of
“Electricity (9.19%)"and “Coal (8.97%)” are comparatively high. “Diesel 0il"(23.87%) is
the highest in Indonesia, likewise Thailand. And “Kerosene” which is the second
highest in Indonesia occupies 12.85% of whole energy consumption. So in comparison
to the other EDEN countries, this rate is very high. And it is high rate of “coal
(11.21%)" and “electricity (7.38 %), too. China has a distinctive feature in EDEN
countries that it depends on “Coal (66.86%)" too much. “Industrial or General Waste” is
used only three EDEN countries such as Japan(3.64 %), Thailand(3.27%) and

Indonesia(0.62%), but the rate is very low.
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<Structure of main energy >

Next we see factors of each major energy (which is more consumed energy). In almost
countries “coal” mainly comes from “thermal power” | especially in Thailand the rate
1s very high about 80%. On the other hand, “thermal power” is not high-ranking only in
Singapore. And the heavy industry such as “cement’, “coke and other coal products’,
“iron and steel’, and “other chemical products’ commonly occupy high rate in each
country. “family consumption” ranked within top ten only China and Malaysia.
Especially in China, the cause of it is to use “coal” too much in a family heater. And
“railway transport” ranked within top ten industries in Indonesia, Malaysia, and China.
The difference of structure as “natural gas” in each country is comparatively big. In
Japan, it comes from mainly “gas suppiy” about 67.5%, in Taiwan it comes from “family
consumption” about 47.71%, and in Indonesia it comes from “thermal power” about
53.01%. In Thailand, two top industries “gas supply (47.91%)” and “thermal power
(44.535)” occupy over 90%. Two top industries are “Crude oil and natural gas (22.2%)”
and “family consumption (16.08%)” in China and the rest are occupied with
manufacturing industry and generation of electric power industry. As to “diesel oil”, it
is common feature that the biggest industry is “road transport” and the second is
“fishing” in Japan, Korea, Taiwan, and Thailand. On the other hand, "family industry”
accounts for 46.3% of whole and the rate is higher than “road transport” only in
Malaysia, it rate is higher than “road transport’. In Singapore, “commerce’ occupies

27.59% of whole, in another word ,it comes from mainly service industry as a whole.

< Structure of more energy consumption industry >

This paragraph deals with industry which consumes more energy. The structure of
energy consumption as “pulp, paper and paper products’ in each country is very
difference. “Fuel oil” is the highest rate in three countries Korea(71.41%), Taiwan
(55.82%), and Philippines (68.5%) ,and Japan is “industrial or general waste (41.77%)”,
Singapore is “electricity (36.65%)", Malaysia is “vegetable fuels(99.31%)”, and
Singapore is “natural gas(46.02%)” is the highest of whole. Moreover “coal” occupies
30.27% in Thailand and 77.79% in China, so its rate is the highest. And “coal” occupies
10.32% in Japan, 34.13% in Taiwan, so its rate is the highest. The structure of
“cement and other non-fabricated metal products” is comparatively same in all country
that the rates of “coal” and “fuel oil” are the highest in EDEN countries except “fuel oil”
of Malaysia and Indonesia. “Coal” is the highest in seven EDEN countries except
Malaysia and Thailand. In Malaysia, the highest energy is “town gas (99.30%)” and in
Thailand is “fuel 0il(28.99%)". It has a future that “electricity” occupies over 10% and



high-ranked in Singapore. Philippines, and Thailand. As to “iron”, it depends on “cokes”
too much in Japan, Korea, Taiwan, and China. And in China, type of coal energy such
as two top industries “coke” and “coal” occupy about 70% of total energy. Singapore,
Philippines and Thailand depend on “Electricity’. on the other hand, “natural gas”
occupies about 70% in Indonesia and the rates of “coal” and “coke” are only below 1%.
And “fuel 011" 1s high-ranked energy in EDEN countries except Malaysia but the rate 1s
low. As to industry of “electricity, gas, and water”, it has a different structure in each
country. “Liquefied natural gas™ 1n Japan, “industrial waste gas” in Korea, “electricity”
i Taiwan, “crude o1l” in Singapore, "fuel o1l 1n Philippines, “natural gas” in both
Malaysia and Thailand, and “coal” in both Indonesia and China is the highest rate
energy. As to industry of “transport”, “diesel o1l” in Japan, Korea, Philippines, Thailand,
and Indonesia , “gasoline” in Taiwan, “fuel oil” 1n Singapore, and “coal” in China 1s the

highest energy.

<Frve type of energy >
Figure 2 shows that the structure of energy consumption of five type of energy that 1s
[Coal) lCrude Oilj Gas) [Electricity] Others] which is divided into 5 from 22

energies in each country.
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At first, as to [CoalJ ,the rate of 1t 1s very high remarkable in China(73.67%). but 1ts
rate of Singapore is very low(0.392%). In China, “electricity. gas, and water” occupies
31.09%, “family consumption” occupies 12.96%, “cement and other non-fabricated metal

products’ occupies 9.48%, “iron” occupies 9.21% of [Coal) Actually China occupies



about 81.31 % of whole [Coal) in East Asia. The rate of the other country is about under
20%. As to lcrude oil) ,the rate of its is very high in EDEN countries except China and
Malaysia. Above all, its rate is 90.98% in Singapore and three top industries are “oil
and coal products (35.37%)", “transport (30.12%)", and “electricity. gas and
water(11.81%)". In Philippines, [crude oil] occupies 72.2% of whole, and two top
industries are “transport(37.11%)” and “electricity, gas and water(29.95%)" .As to
[Electricity] ,
The highest rate country is Philippines about 14.69%,the second is Korea(10.39%),
the third is Taiwan(10.36%), the forth is Thailand(9.19%) and Japan is only about
0.03%.In Philippines, the two main industries of [ Electricity | are “family
consumption(25.53%)” and “foods (11.0%)" and in Korea, the first is “family
consumption (20.34%)",the second is “other services (12.43%) the third is “electricity,
gas and water (9.59%)",and the forth is “iron (7.25)”. And in Taiwan, “electricity, gas

and water” is the main industry of [Electricity] and occupies 70.8% of whole.

<



1 —2 COz generation
Figure 3 shows COz2 generation in EDEN countries based on EDEN 1990 E table.

Figure 3 CO2 generation
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China is the biggest quantity of COz2 generation countries, and the second is Japan, the
third is Indonesia, the fourth is Korea, the fifth is Taiwan. On the other hand. the
worst two countries are Philippines and Singapore, the sum of COz2 generation of both
are only 2% of that of China which is the most generation country. China occupies
53.28% of whole of the COz generation and Japan occupies 25.45% similarly. Table 2
shows more detailed information about figure 3 and picks up top ten industries in each
country. CO2 generation of five countries such as “Japan (27.70%)","Taiwan
(29.51%)","Thailand (33.435)", "Indonesia (50.94%)" and “China (24.52%)" mainly
comes from “thermal power”. In Japan, three top industries of “thermal power (27.7%)",
“family consumption (11.09%), and “road transport (10.75)" occupy about over 50% of
COz2 generation. Korea is the only one country that comes from mainly “family
consumption”. And next three are “thermal power (16.78%)", “road transport (8.94%)",
and “water transport (4.77%)" .In Taiwan “thermal power (29.51%)" and “road
transport(15.67%)" are two top industries. Singapore has a feature that “petroleum
refinery products (36.94%)" and “air transport (16.47%)" are two top industries. In
Malaysia, four top industries “crude oil (31.54%)", “family consumption (23.75%)".
“thermal power (19.74%)", and “railway transport (8.0%)" occupy about over 84%. And

the rate of “family consumption” in Malaysia is the highest in the East Asian country.




Philippines is the only country that “road transport (31.18%)” is the highest industry,
and next two industries are “thermal power (24.26%)" and "family consumption
(5.95%)". In Thailand, three top industries are “thermal power (33.43%)", “gas supply
(14.36%)” and “road transport (12.85%)”.In Indonesia, it has feature that the rate of
“thermal power” occupies 50.9% of total and next 4 factors that is “cement
(14.36%)","iron and steel  (13.86%) " and “gas supply (10.36%)” occupy 89.5% of whole.

In China, two top industries of whole is “thermal power (24.52%)" and "family
consumption (24.52%)".



18000000

16000000

14000000

12000000

10000000

8000000

6000000

4000000

2000000

0

1 —3 SOz generation
Figure4 shows SOz generation in EDEN countries based on EDEN 1990 E table.

Figure 4 SO2 generation

China is the biggest country as quantity of SO2 generation and it occupies 66.87% of
Fast Asia. And the second is Japan (14.77%) . the third is Korea (6.38%) . the forth is
Thailand (4.78%) ,and the fifth is Taiwan (2.57%) .Indonesia and Singapore are the
worst worst two countries, the former occupies about 0.31% and the latter occupies
about 0.40% of East Asia. Table 3 shows top ten industries as SO2 generation in each
country. Japan is “water steam and hot water supply, sewage (33.06%)” ,and six EDEN
countries that is Korea (19.45%), Taiwan (39.43%), Philippines (40.97%), Thailand
(44.57%), Indonesia (32.35%), and China is “thermal power(25.27%)", Singapore is
‘petroleum refinery products (51.50%) 7, and Malaysia is “family consumption
(26.81%)" is the biggest SOz generating industry. As a whole, all country has a

common feature that the manufacturing industry such as “iron and steel” | “pulp paper

~and paper products’, “chemical products’, “cement’, and “coal products’ is

high-ranking industry but Singapore is the only country that the type of service
industry like “commerce” and “service” is within top ten industry. Malaysia has a
feature that “family consumption (26.81%)” and “crude oil and natural gas (17.45%)" is

high-ranking industry.
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Ch.2 International Interdependency

This chapter understands the interdependency in East Asia as induced energy
consumption , SOz generation, and COz2 generation follow with economic behavior in
each country by analysis of EDEN 1990 tables with import and export trade matrix
1990 made by IDE (Institute of Developing Economics). But this paper treats only

about induced COz2 generation.

< Conception of International Input-Output table >

Country in inter sector is nine East Asian countries that is China, Indonesia, Japan,
Korea, Malaysia, Taiwan, Philippines, Singapore, and Thailand. Final demand is
composed of four factors in each country and moreover includes, “export to another
country except nine countries mentioned above”. The below figure is the conception of
International Input-Output table to use this chapter. But this analysis treats energy
problem and environmental load in each country by only process of production and not

consumption by final demand.

‘ Intermediate Demand FiqgﬂlﬁDemand B

- — . Final Demand

Intermediate
Input

Value
Added

Calory

S02generation

CO2generation E o o M:_ ]




<Equation>

Equations to calculate induced calory and induced CO2 + SO2 generation by each good
and service is showed (1) to (4) as below. To calculate inverse we use (/ — 4)"' which is
known as Leontief inverse of matrix because we assume that goods and services are

produced only domestic.

* induced production (1) X=(U-A'F
* induced Calory generation (2) Cal=¢,(I-A)"'F

* induced CO2 generation (3) CO,=¢(I-A)"'F
+ induced SOz2 generation (4) SO, =s(I-A)7"'F

X : vector of domestic production / : identity matrix A : input coefficient matrix

F : vector of final demand

A A

C,,¢,8 : diagonal matrix of calory coefficient , CO,and SO, generation coefficient

per unit of production

Equation (1) is used to calculate induced production by final demand both direct and
indirect. As well, equation(2),(3),and(4) are used to calculate induced energy, induced
COz ,and induced SOz generation both direct and indirect by increase of final demand
with use of each coefficient of generaﬁon per unit of production. The estimate was done

for nine countries mentioned above.

< Classification country >

In generally, it is often said that the circumstance of economic development in Asia
country and region compares to “the form of flying goose”. This means that the
developing countries will catch up with developed countries in short terms by the
former get into some technologies and experiences which the latter have and as total of
Asia will develop more. In another word, to keep the stage of economic development in
Asia, NIE s (Newly Industrializing Economies) develops to catch up with Japan which
has accomplished economic development already, ASEAN (Association of South-East
Asian Nations) develops to catch up with NIE s . and CHINA is now developing steadily
follow with ASEAN by call in the system of socialistic market economy. Then we
divided EDEN nine countries to four groups as grade of economic growth mentioned

above.
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[China - —— [CHINA |

But the word [NIE s | used in this paper means three EDEN countries such as Korea,
Taiwan, and Singapore but lacking Hong Kong from NIEs which is said in general and

TASEAN] means four EDEN countries such as Indonesia, Malaysia, Philippines .and
Thailand which is generally called “ASEAN4". And TJAPAN] and CHINAJ mean only
one country. Then we will continue analyze assuming that [Japan] means only one
country, INIE s | means three countries, TASEAN| means four countries, and [China|

means only one country .
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2—1 Structure of Energy in 4 groups
This section treats the structure of energy consumption in 4 groups based on EDEN
1990 D Table. And 22

kinds of energy divide to 5 types of energy mentioned at Ch.1.

Fugure 5 5 type of energy

JAPAN NIEs ASEAN CHINA

As to the sum of the quantity of energy consumption, the biggest group is CHINA, the
second is JAPAN, the third is ASEAN, and the forth is NIEs. (But now, don’t forget
two points that the sum of NIEs means the aggregation of the quantity of energy
consumption of three countries mentioned above and the sum of ASEAN means the
aggregation of four countries as well. And this figure is influenced by scale of economy,
population, and technology in every country and group.) Crude oil] occupies over 50%
of whole in both Japan and NIEs. The more detailed information about Japan is as
previously described at chapter 1. And in NIEs the industry of “transport”’ is 24.23% of

[Crude oilJ . Moreover [Electricity) is comparatively high in NIE s (10.08%), but the
rate is very low in JAPAN(0.02%). And in NIEs three industries “electricity, gas and
water (32.92%)", “family consumption(14.725)",and “other services(8.05%)" occupy
32.92% of [Electricity) . And in ASEAN which includes Malaysia mainly depends on
“vegetable fuels” , TOthers] occupies 32.47% of whole and two main industries are
‘cement and other non-fabricated metal products(43.92%)" .and “foods (19.09%)”. So
over 95% of TOthers) in the East Asia comes from ASEAN. Moreover, ASEAN has a
feature of that the rate of [Coal) is comparatively low (5.27%). And Coal] in China is

as mentioned at chapter 1.
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<More energy consumption industry >
Table 4 is a list of industries of more energy consumption. As to “Pulp, paper and paper
products’, the rate of [Crude oil} is the highest in JAPAN and NIEs, and Others] is
the highest in ASEAN as well. On the other hand, CHINA depends on [Coal]J too much.
As to “cement and other non-fabricated metal products’, the rate of [Crude oil] is very
high in JAPAN |NIEs, and CHINA, on the other hand, ASEAN is only group that is the
rate of [Others) is the highest and [Crude oilj occupies only 6.93% of all. As to
“iron” ,except JAPAN that has negative data ,NIE s and CHINA are the rate of [Coal)
1s the highest and ~ [Others] is very high in ASEAN. As to “electricity, gas and water’,
JAPAN and ASEAN are [Gas] is very high , NIE s is [Crude oil) ,and CHINA isCoal]
1s very high. As to “transport’, three groups JAPAN, NIEs, and ASEAN are commonly
[Crude oil] is the biggest commonly and next is [Gas) . And CHINA is Crude oil] 1is
the biggest that occupies 61.96% of all, and next is [Coal] that occupies 36.95%. As to
the sum of five major energy consumption industries ,the biggest is [ Crude
0il(46.06%)] ,the second is Gas(25.43%)] the third is [Coal(22.88%)] in JAPAN. the
biggest is [Crude 0il(47.34%) ] ,the second is [Co0al(24.33%)] the third is[Gas(18.89%) |
in NIEs, finally the biggest isCrude 0il(32.67%) ] ,the second isGas(21.87%)] the third
is TCoal(9.79%)] in ASEAN, and the biggest is [Coal(78.8%)] .the second is Crude
011(12.40%)J ,the third is TGas(5.76%)] in CHINA. So as to 5 major industries, JAPAN,
NIE s ,and ASEAN commonly depend on Crude oil] , on the other hand, CHINA is only

group that depends on [Coal] too much.
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2 — 2 Interdependency as induced production by final demand in 4 groups
Figure 6 shows the sum of the quantity of production to induce at EDEN countries both
direct and indirect, this means that it includes not only own group but also the other
groups, by increase of final demand of each group. And this figure shows International
Interdependency of four groups as economy. For example, if final demand of JAPAN
increased, the direct demand would increase to fill with the quantity of domestic and
import goods which are bought by final demand of JAPAN and then the goods would
more produce to keep the direct demand. Moreover, the indirect demand which is the
demand for domestic and import goods to fill with the direct demand would increase

and then continue expanding production of goods both direct and indirect.
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3000000000 | B — maEA
ENEs

2000000000 — — . e owem
1000000000 - b

0 § . NUETRINNE USRS RO . SN
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Figure 6 shows that final demand of JAPAN causes a lot of production to the East Asia,
and we understand how big of JAPAN's impact. The quantity of production by final
demand of ASEAN is the lowest in four groups. The rate of production by increase of
final demand of own is 98.19% in JAPAN. 90.48% in NIEs, 85.38% in ASEAN. and
96.90% in CHINA. That is to say. it is very high in JAPAN but very low in CHINA.
Eventually. as to the rate of production to the other groups, ASEAN is the highest rate

in 4 groups.
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<The quantity of production to only the other groups by increase of final demand of
each groups about ten billions $>

Next figure shows the quantity of production to the other groups by each final demand
of JAPAN, NIEs, ASEAN, and CHINA increase about 10 billions$, in a word, this figure
shows the overview of Interdependency in 4 groups as induced production by final

demand.

FD increase
—
450 19
— .Y
3.78
Japan

7.38
FD increase

PN

5.83 95

S0 N\

' 407 7 )
NIE s ) ASEAN

FD increase

2.47
78.5 7.7

FD increase

(Unit : ten millions $)

For example, in case of Japan’s final demand increases 10 billions $, it induced
production to NIE s about 77.49 millions $, to ASEAN about 58.3 millions $ and to
CHINA about 45.01 millions $ .so that is to say, it induced production about 0.18
billions § to the other three groups. On the other hand, JAPAN is influenced produce
about 0.78 billions $ by increase of final demand of NIEs, about 0.95 billions $ by that
of ASEAN, and about 0.19 billions $ by that of CHINA. So, the most influenced group
to JAPAN is ASEAN, and the most induced production group by JAPAN is NIEs. To see
the other three grops as well, the most influenced group to NIEs is ASEAN. and the
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most induced production group by NIEs is JAPAN. And the most influenced group to
ASEAN is NIEs, and the most induced production group by ASEAN is JAPAN. AND
the most influenced group to CHINA is ASEAN. and the most induced production
group by CHINA is JAPAN.

Figure 7 is the another figure to show only effect to the other goups. Figure 6 shows
the total quantity of induced production in own and the other groups by each final
demand, on the other hand, figure 7 shows the quantity of induced production to only

the other groups by increase of final demand in each country.

Figure 7 the quantity of induced production to the other group by
final demand 10 billions $ in each country
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As to the quantity of induced production to the other groups by each final demand
about same 10 billions $ , the biggest is ASEAN, the second is NIEs the third is
CHINA, and the worst is JAPAN. In JAPAN, NIEs, and CHINA, the biggest quantity of
induced production is by increase of final demand of ASEAN, on the other hand. it is
the smallest by that of JAPAN. (The ratio of 10billions$ in each group is different. So it
needs to mention here one important aspect that to compare them with the quantity of
domestic final demand. Actually the rate is 0.34% in JAPAN, 2.25% in NIEs, 3.35 in
ASEAN, 2.8% in CHINA.)

As to the quantity of induced production by increase of final demand of JAPAN., the
biggest is NIEs(42.84%).the second is ASEAN(32.26%),the third is CHINA(24.88%) As
well, as to the quantity of induced production by increase of final demand of NIEs, the
biggest is JAPAN(82.51%).the second is ASEAN(14.77%).the third is CHINA(2.7).s0
especially its rate of JAPAN stands out. As to the quantity of induced production by
increase of final demand of ASEAN, the biggest is JAPAN (65.32%). the second is
NIEs(27.86%) the third is CHINA(6.81%). Finally as to the quantity of induced
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production by increase of final demand of CHINA. the biggest is JAPAN (63.95%), the
second is NIEs (23.81%), the third is ASEAN(12.22%). That is to say, JAPAN is the
biggest group as the quantity of induced production by increase of final demand of all
groups, on the other hand, it is the smallest in CHINA by them.

Table 5 shows top ten industry in all groups by increase of final demand of each
group. Four groups have a common feature that “other services” is the top industry as
the quantity of induced production by final demand of own group and “commerce’,
“transport’, “buildings”, “civil engineering”, and “foods” are ranking within top ten
industry except for “building” in CHINA. Top ten industry is relatively almost same in
JAPAN, NIE s ,and ASEAN, but “daily farming’, “edible crops’, and “spinning and
weaving” are high-ranking industry only in CHINA. And it has a tendency that the
early developed group induced to the secondary industry (especially light industry) at
first and next, the primary industry to groups which is the latter developing group
than own group, so many names- of both industry are put in the south below of the
table.

As to JAPAN, the main industry which is induced production by increase of final
demand in JAPAN about 10 billions $ is the tertiary industry in JAPAN own as
mentioned above, the heavy industry such as “electrical machinery”, “iron”, and
“chemical products” in NIEs, “forestry”, “timber and wooden products’, and “petroleum
refinery and coal products” in ASEAN, the light industry such as “spinning and
weaving” in CHINA. The main industry which is induced production by increase of
final demand in NIE s is the heavy industry such as “machinery” or “iron” and
services industry in JAPAN, the tertiary industry in NIEs own as mentioned above,
“electrical machinery”, “forestry”, and “timber and wooden products’ in ASEAN, and
“edible crops”, and “spinning and weaving” in CHINA. The main industry which is
induced production by increase of final demand in ASEAN is “services’, “commerce”,
and the heavy industry such as “general and electrical machinery”, “iron”, “motor
vehicle”, “chemical products” in both JAPAN and NIEs, the tertiary industry such as
“services’, “commerce”’, and “transport’ in ASEAN own, “iron’, “spinning and weaving”,
“edible crops” in CHINA. Finally, the main industry which is induced production by
increase of final demand in CHINA is the secondary and the tertiary industry such as
“iron”, “machinery”, “commerce”, “financial and insurance services’ in both JAPAN and
NIEs, “timber and wooden products’, “chemical products’, “edible crops’, and
‘commerce” in ASEAN, and “services”, “dairy farming’, “machinery”, and “spinning and
weaving” in CHINA own. As to “crud oil and natural gas”, it is induced by increase of
final demand except ASEAN.
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2 —3 Induced COzgeneration
We calculate induced COz generation by equation (3) Figure 9 shows the sum of the
quantity of induced COz2 generation as 4 groups In this section 1t 1s deal with energy

and environmental problem with process of production but not consumption by final

Figure9 CO2 induced generation
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demand As to the sum of the quantity of mduced CO2 generation CHINA 1s the biggest
country and the second 1s JAPAN, the third 1s ASEAN, and the worst 1s NIEs And
China 1s 2 23 times of Japan which 1s the second highest rate. and 5 75 times of NIEs
China occupies 54 48% of total of induced COz2 generation 1n the East Asia And two top
groups CHINA and JAPAN occupy 77 9%, NIEs occupies 9 47% , and ASEAN occuples
12 54% of whole As to total of induced COz2 generation, NIEs which includes three
countries and ASEAN includes four countries are smaller than that of JAPAN and
CHINA which mclude only one country because of the difference of economic scale and
the structure of economic which does not induced much COz2

Figure 10 1s more detail about figure 9 and shows the structure of mduced CO2

generation with process of production in each group

]

Figure10 induced CO2 generation
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Figure 10 shows the ratio that whose final demand induces CO2 generation to each
group. Every group induced CO2 mainly cause by final demand of own. Especially, it is
JAPAN that the rate of own group is the highest(97.33%) . On the other hand, the rate
of it is the lowest is NIEs about 89.95%.

<Induced COz2 generation per capita>

Figure 11 shows induced COz generation per population in 1990* in each group.

Figurell Induced CO2 generation per capita
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As to per capita, top is JAPAN, the second is NIEs, the third is CHINA, and the
worst is ASEAN. JAPAN is 5.06 times of ASEAN which is the worst group and 4.08
times of CHINA, and 1.23 times of NIEs. But the quantity of induced CO2 generation
per capita in CHINA is very small because it is the leading population country in the
world, while it is the biggest induced CO2 generation group. The cause of JAPAN and
NIE s may be comes from its high income. Properly speaking. it should line up in order
of the scale of income, but CHINA is bigger than ASEAN which is higher income than
CHINA. So one likely reason of this is that CHINA does not get technologies to control

environmental destruction.

* Reference[7]
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<Factor resolution as each demand place >

Table 6 shows top ten industries as induced COz2 generation in each group. According to
table 6, industry of “electricity, gas and water” is commonly the biggest quantity of
induced COz generation in four groups and above all, the rate is 43.73% in JAPAN and
53.90% in ASEAN. Type of service industry such as “other services’ or “commerce”
ranking top ten industry in three groups JAPAN ,NIE s and ASEAN, by contrast, it
has a feature that "non-metallic ores mining(coal)” ranked top ten but the rate is not
high in CHINA.

In JAPAN, three top industries that “electricity, gas and water”, “transport’, and
“iron” occupy about 70% of whole. The order and the quantity of induced CO2
generation in JAPAN by own final demand is almost same as those of by total final
demand. On the other hand, “iron” occupies a lot about 25.18% of whole by final
demand of NIE s. Moreover it has a feature that “nonferrous metal’ and “general
machinery” ranked within top ten. The rate of “iron” occupies about 29.9% by final
demand of ASEAN and “motor vehicle” is high-ranking industry. The rate of “iron”
occupies about 34% by final demand of CHINA so its rate is the highest. And it has a
feature that “fertilizer”, "non-ferrous metal products’, and "glass and glass products’
ranked within top ten industry.

In NIE s the quantity of “petroleum refinery and coal products” is big comparatively,
and the tertiary industry such as “other services’, “‘commerce’, and “public
administration” is high-ranking industry. And the industry of “spinning and weaving”,
“wearing apparel and fabricated textile products’ by final demand of JAPAN and
“"commerce”, “public administration” by final demand of NIEs own are stand out. And,
it has a feature of that the main industry is “petroleum refinery and coal products”,
and “spinning and weaving”, and “fertilizer’ are high ranking by final demand of
ASEAN. And it has a feature that two top industries “electricity, gas, and water” and
‘petroleum refinery and coal products’ occupy about 50% of all and “spinning and
weaving’, “glass and glass products’, “fertilizer’ are high-ranking industry by final
demand of CHINA.

In ASEAN “crude oil natural gas’ ranking within top ten in every final demand.
Especially. its rate is very high 29.76% in final demand of JAPAN, and 27.21% in that
of NIEs. And it has common feature that “foods’. “forestry”, and “fishing” are ranking
within top ten factors.

In CHINA “crude oil and natural gas’ or “non-metallic ores mining (coal)” is

high-ranking industry by every final demand.
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2 — 4 Interdependency as induced COz generation in 4 group

Figure 12 shows induced COz2 generation per unit of final demand.

Figure 12 Induced CO2 generation per final demand
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According to figure 12, it is ASEAN that the most induced COz2 generation per unit of
final demand and the second is NIEs, the third is JAPAN, and the worst group is
CHINA. CHINA which is the lowest income in four groups is the lowest induced COz2

generation country because of the demand structure does not depend on goods and
services induced a lot of CO2. But ASEAN which is more higher incomes and more
industrialization than CHINA is the most induced CO2 generation in four groups,
because of its structure of demand depends on goods and services induced a lot of CO2
and late of measures of environment. And NIEs which is higher income is smaller than
that of ASEAN, because it depends on soft environment goods by progress of
industrialization and service. Finally, JAPAN which is the highest income in 4 groups
is the worst induced COz generation group, because of the progress of service industry
and technolgy and the system of environmental regulate are arranged to some extend.
According to “white paper on environment*”, the path of CHINA—ASEAN—NIE s —
JAPAN as induced COz generation is the reverse U-shaped distribution, that is to say.
that call “Kuzunets curve as environment’. So, if the income in CHINA increased
steadily. it would experience the type of ASEAN which is the biggest induced CO2
generation, and next is the type of NIEs, finally it would experience the type of JAPAN
in the future. That is to say. figure 12 shows the path not only CHINA but also AEAN

and NIE s would follow in the future by increase of income and economic growth. In

* Reference[4]
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other words, we can imagine the future of CHINA, ASEAN, and NIE s from this figure.
This figure tells us we have to down the absolute quantity of induced CO2 generation
that is to say. down “Kuzunets curve” to make circumstance of soft environment in East
Asia, by expand to change of industry structure effort of environmental safeguard by

each country and enterprise, and cyclical society.

Figure 13 Induced COz2 generation per unit of final demand

Figure 13 is more detail about figure 12 and shows where each group induce COz per
unit of final demand (=1000$) both direct and indirect by people in 4 groups buy goods
and services. Then figure13 shows the structure of goods and services per unit of final
demand in every 4 group and this means that whether the demand structure in each
country depends on goods and services which induced a lot of COz2. In other words, this
figure shows baskets which means whether it is induced much COz2 or not per unit of

final demand in four groups. For example, we will see another figure as to JAPAN.

22



0.00037t

This figure shows that induced CO2 generation per unit of final demand to the other

0.00062t

groups both direct and indirect by people in JAPAN buy goods and services. From this
figure, it is CHINA in four groups that JAPAN induced to the biggest the quantity of
COz. the second is ASEAN, and the third is NIEs, and the worse is JAPAN.

Now back to figure 13, as to JAPAN, it is the smallest groups as quantity of induced
COz generation per unit of final demand by own, but it has a structure of demand that
more induced COz2 goods depend on the other groups, especially CHINA. To put it
concretely, the industry of “fertilizer”, “fishing”, “non-edible crops’, “forestry”, and
“rubber products” are high-ranking to JAPAN own, but on the contrary, “iron”, “cement
and other non-fabricated metal products’, and “petroleum refinery and coal products’
are high-ranking to CHINA. As to NIEs, the rate which depends on the goods induced
much COz is lower to JAPAN than to NIEs own, but NIEs depends on goods more
induced CO2 to ASEAN and CHINA comparatively. That is to say, NIEs has a structure
of demand that it relatively depends on soft environmental goods to JAPAN, but not
soft goods to ASEAN and CHINSA. As well, ASEAN, which is considered the most
depends on not soft environmental goods as mentioned above, has a demand structure
that depends on soft goods to JAPAN and NIEs, on the other hands, not soft goods to
CHINA. As to CHINA as well, it has a demand structure that depends on not soft goods
to CHINA own, but depends on soft goods to the other three groups.

So it has a common feature that JAPAN is relatively depend on soft goods from the

other three groups, on the contrary, CHINA is depended on not soft goods from the
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other three groups. And viewed from another perspective, only as to both Chinese goods
that means made in CHINA and ASEAN goods that means made in ASEAN, we can
find “Kuznets curve” mentioned above, so we understand how important to change

industry structure and get in some technology.

2 -5 Finally

The problem of the global environmental warming is ultimate environment problem
of human beings because it changes the stability climate system of globe and
furthermore, it is fundamental problem because it influences to formation of today’s
economic society caused by daily behavior to use energy. so it is very difficult to find
means of settlement. And moreover, it is difficult to have common image about
environmental problem in every country because each county has a different
background and a sense of values, so it is impossible to take equal measurement in
global. In the future, we have to think about how get on well the relation to the world
with each country, moreover this problem has a feature that it is not clear who 1s an
assailant or a sufferer, so people have to live one by one to consider about what we will
do influence to own from now.

Now look at the East Asia, the total emission of the East Asian countries” except
Taiwan occupies 14.87% in 1980. 16.9% in1985. 19.37% 1n1990, 24.04% in 1995 of that
of the world, so the rate grows year by year. For 15 years from 1980 to 1995, the total
COz emission of the world grows 1.2 times. On the other hand. the rate of the East Asia
glows 1.9 times, so it grows earlier than that of world. The circumstance of the East
Asia is previously described as analysis of EDEN, especially we think about what
happened to China from now, it needs to take measurements for environmental
protection urgent.

The economic action of human beings follows with COz generation and the economic
development follows with increase of CO2 generation inevitable. It will not happened to
stop economic growth in the East Asian countries but it will be possible to control
increase of energy consumption and COz2 generation with economic development by use
some knowledge and technology. This means that “Kuznets curve’ which mentioned
above can shifts below label. We will find the sustainable climate system by developing
new technology and make an effort to attain “Sustainable development”. Japan is now

most expected country to contribute that of technology and fund.

* Reference[7]
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