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To Readers:

This booklet is based on the 2002 edition of the White Paper on the Environment, officially announced by
the Cabinet of the Japanese Government in May. In preparing this booklet, the text of the White Paper has
been edited to make it more accessible and easier to understand for the general public.

The theme of this year’s White Paper is "movement towards construction of sustainable society." We under-
stand that this is the time for tackling structural reform of the entire society and is a good opportunity for mov-
ing towards a sustainable socio economic system, and also fo infroduce practical measures for various sub-
jects and new concepits as the background.

The White Paper indicates the necessity for two healthy cycles, a socio economic system and a natural envi-
ronment, and the necessity for achievement of high environmental efficiency that exceeds the economic growth.
It also introduces various measures that are currently being made actively by the citizens and enterprises and
new strategies by the Government. Considering future environmental constraint and the possibility of further
environmental measures, the paper also clarifies the necessity for urgent measures including the review of the
current mass-production, mass-consumption, and mass-waste producing socio economic sysfem, and that such
measures will bring positive outcomes to the economy in the long run and also can contribute to the inferna-
tional standing of Japan.

We will be very pleased if this booklet is useful for the enhancement of each reader’s awareness regarding
environmental problems and can provide guidelines for actual activities for an actively sustainable society.

The cover illustration is a work by Homare Nagano, a third grade student af VWadamisaki Elementary School in Kobe City,
Hyogo Prefecture. Homare won the Minister of the Environment Award (Elementary and Junior High School Division) in the
"Year 2002 White Paper on the Environment Cover Page lllustration Contest' organized by Ministry of the Environment and
Japan Environmental Association.

Commenting on this work, Homare said, "l drew this picture, hoping that | could play on a clean beach forever with my fam-
il\/.”

The illustration on the back cover is a work by Aya ltami, a second grade student at Takamatsu Industrial Arts High School,
Kagowa Prefecture. Aya won the President of the Japan Environment Association Award (General Division) in the "Year 2002
White Paper on the Environment Cover Page lllustration Contest."

Aya described her work by saying, 'l arranged a good environment on the lefrhand side and a bad environment on the right-
hand side of the screen, | expressed good and bad using colors and postures for the person on the center. By separating the
scene info three parts of sky, land, and ocean, | tried fo present various environmental issues."
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Part 1: Movement Towards Construction of Sustainable Society <Introduction>



Chapter 1

Association Between a Socio Economic System
and Environmental Problems

<Summary of Chapter 1>

Today's social economic system is maintained by using the benefits from nature and discharging unnecessary
materials info the natural environment. Expansion of economic activities in the socio economic system of mass
production, mass consumption, and mass waste generation has caused a rapid increase of environment load,
and has started to disturb the balance of the natural environment, which is the foundation of survival of the human
race. These problems started to appear as various environmental problems on a global scale.

This chapter examines the association between a socio economic system and environmental problems and clar-
ifies the importance of improvements of environmental efficiency to realize a sustainable society.

1. Development of Social Economy and Transition of Environmental Problems

1) Cycles in the socio economic system and natural environment

The natural environment of the
Earth can exist only while materials
circulate  between the atmos-
phere, the hydrosphere, the soil
system, and the overall ecosystem
mainfains this delicate balance. At
the same time, the socio econom-
ic sysfem of mass production,
mass consumption, and mass
wasfe generation imposes  an
impact on the natural environment
through  collection of resources
and energy and discharge of
unnecessary materials. The natur
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al environment is essential for survival of human beings such as purification of water, soil formation and maintenance,
and femperature adjusiment and also accommodates resources of various living organisms.  The natural environ-
ment also has a function for absorbing and reducing the impact that is generated in the socio economic system

within its own cycle, in addition to providing various
benefits to the human race such as a valuable source
for recreation and tourism. However, the capacity is
limited and the funcfions are compromised by desfruc-
fion of the natural environment and the deterioration of
nature due fo an increase of forestry mismanagement.
As a result, the tofal environment load that is generat
ed by socio economic activities exceeds the limit of the
absorption and reduction functions through the cycle of
the natural environment, causing various environmen-
fal problems including pollution and the destruction of
nature.
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With regard to global warming, a large volume of fossil
fuels such as oil and coal has been consumed since the
Industrial Revolution.  The emissions of carbon dioxide,
which is the primary cause of global warming, has
increased by about 12 times over the last 100 years and
the density of carbon dioxide in the atmosphere has
increased by 30% compared fo that before the Industrial
Revolution.  As a result, the surface air temperature has
increased by 0.6+0.2°C globally and by 1.0TCin
Jopan.  IPCC  (Intergovernment Panel on  Climate
Changes) predicts that the average temperature of the
ground surface will increase by 1.4C 1o 5.8°C and the
sea level will rise by 9cm to 88cm by the end of the 21st
Century.

The decrease and the deferioration of forests are becom-
ing problems due to bush fires and illegal deforestation in
addition to untraditional slash-andburn methods  and
inappropriate commercial deforestation. During the peri-
od from 1990 to 2000, the forest area on the global scale
decreased by 94,000,000 ha. Each  vear,
14,200,000 ha of natural forests, which is equivalent to
about the two third of Honshu in Japan, is disappearing
from the tropical zone. Excessive grazing and excessive
logging for making of firewood and charcoal are causing
desertification and about 3,600 million ha of the land
area, which is equivalent fo about one fourth of the tofal
land area of the Earth, is subject to desertification.  The
amount of yield from crops that are collected from the nat-
ural environment through agriculture has increased by

about 2.7 times during the period from 1950 to 1995.

For diversification of organisms also, there are currently
5,435 types of animals and 5,611 types of plants that are

exposed fo the danger of extinction.

The impact on the natural environment is also caused by
discharge of unnecessary materials. Urban wastes in the
major countries in the world are increasing and in terms
of the material balance in Japan, only about 10% of the
fotal amount of wastes is recycled. Each household uses
130kg of resources per day, of which about 50kg are dis-
charged as unnecessary materials.

With regard to resources, during the period from 1950
fo 1995, the production of oil has increased by about ¢.3
fimes and the production of iron and sfeal have increased
by about 6.5 times. The acid rain that is caused by suk
fur oxides and nitrogen oxides that are discharged into the
atmosphere as a result of burning of oil and coal causes
serious damage such as acidification of lakes and
swamps and degradation of forests.

Condition of species that may become extinct
(Endangered animal species, 2000)

Condifion Species  |\\ammal| Fowls Reptiles |Amphibia| Others | Total
Extinct 83 128 21 5 456 693
Extinct in the wild 4 3 1 0 25 33
Threatened 1,130 | 1,183 296 146 | 2,680 | 5,435

Endangered 1 520 | 503 | 135 | 63 |1,057 [2,278

Endangered I 610 | 680 | 161 | 83 | 1623 (3,157
(Vulnerable)

Near threatened 676 730 77 27 504 | 2,014

(Endangered plant species, 2000)

Condifion Species Total number (species)

Extinct 73

Extinct in the wild 17

Threatened 5,611

Endangered I 2,280
Endangered I

(Vulnerable) 8,331

Near threatened 951

Note: Extinct in the Wild refers to the condition where the species exist under breeding or
cultivation only.
Source: "The 2000 IUCN Red List of Threatened Species’ IUCN
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Ozone layer deplefion is o problem
caused by the emissions of CFCs that are
chemically stable and  nonioxic o
humans and are used in many indusfries.
An "Ozone hole" which appears when the
fotal amount of ozone is extremely low
was observed above Antarctic around
1985 and the size has expanded fo
26,470,000 km?2 by 2001.

Environmental pollution problems are also
caused by harmful chemical substances.
Currently, about 100,000 types of chem-
ical  substances  distributed  globally.
Many chemical substances that are con-
sidered to be harmful are defected within
various environments. For instance, PCBs
that was banned 30 years ago was
defected in seals from the North Pole. The
causes of the increase in use of the natur-
al environment for resources and the
increase of discharge of wasfes include
expansion of economic activities and the
increase of population, which is the
premise of the expansion of economic

1.2

Resource
extraction

Domestic

:

Flow of materials

(FY2000) (Unit: 100 million tons)

(Hidden flow)

OOverseas
Discharged, unused
minerals (including
topsoil) 25.9

Soil erosion 1.4
Incidental felling 0.84

New
accumulation

Fodder input for meat

production 0.12
Others 0.9
(spraying/volatilization) ~ ODomestic
Natural resource Food Excavation for
construction 10.6

extraction 18.4

Discharged, unused
minerals 0.28

nsumption 1.3
Waste
disposal

Industrial
waste 2.4

Soil erosion 0.07

7

|
\
I

Domestic
waste 0.5

Recycled materials 2.3

Note: Production quantities are generally greater than the total quantity of raw materials used, due fo the addition of water,

moisture, efc.

Quantities of industrial and domestic waste do not include recycled materials.

"Hidden flow": The materials that are directly input to economical activities in Japan (tofal volume material consumption) include
by-products and wastes that were produced due fo production and exiraction domestically and overseas, and excavation
mining remains by construction and soil erosion of inland areas.

Presentation: Prepared by the Ministry of the Environment based on various sfafisfics.

activities. During the period from 1950 to 1995, the world's GNP increased about 5.5 times and during the period from
1950 to 2000, the world's population increased to about 6000 million, which is 2.5 times over that period.

In this way, the current socio economic system is confinuously imposing considerable impact on the natural environment,
disturbing the balance between the socio economic system and the natural environment.  As a result, deterioration of the
quality of the natural environment is progressing in every situation.

2. Transition of environmental problems in Japan

This section discusses the relationship between the socio economic system and the natural environment, fracing the hisfory

back to the postwar era in Japan.

Energy supply of Japan
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of the Resource Energy Agency

During the period of rapid economic growth (first period) from
mid-1950's to mid-1960's where post war economic recovery
was the first priority, the energy consumption increased sharply
and the rapid progress of the heavy and chemical industries that
generate a large amount of pollutants per unit production value
degraded the environment rapidly. Those days which the worst
air pollution, the visibility dropped to 30 to 50m and some areas
were filled with the penetrating odor of sulphur oxides. Red fide
that is caused by explosive reproduction of plankion near the sur-
face of water, has domaged fishery products throughout the Seto
Inland Sea in 1970. Serious air pollution and water pollution
evolved info major social problems, such as causing four major
pollufiontelated  diseases  (Minamata  disease,  Niigata
Minamata disease, ltaiitai disease, and Yokkaichi asthmal.



Transition of environmental problems of Japan

Year | Social economy and science and technology |Environment siafus and infemational movement | Environmental measures of Japan
1955 - The "Economic White Paper" declared “itisno <2 - ltai ltai disease was defected (Jinzu River basin). | -Memorandum was exchanged with the local factory
longer a poshwar” matericl [195¢] ég N (1955) *(Sﬁh‘srtnsgﬂeunpéﬁeccgﬁ)(ﬂ Agreement by the local public
-Joined the United Nations. (1956) § 5~ | -Minamata disease wos defected. (1956 bodies (1952) d 4 P
= - Opening of metropolitan expressway (1959) E § =l - Smoke Control ordinance was established (Tokyo] (1955)
ko] 2 - Protest against factory effluent by the Tokyo Bay | Natural Parks Low was established. (1957)
2 fishermen. (1958 e e oS s ik
[0]
o _— lished. (1958)
(0] EOoX . -
o)) g == Factory Location Law was established. (1959)
o __ g2
g N 1960 - The Japan - U.S. Security Treaty was signed. (1960) e & | - Sime accumulaiion i Tagonoura, Shizuoka Prefecture {1960) - Law regarding smoke and soot emission control
- g -National income doubling plan (1960) ==& | Yokkaichi pollution became serious [asthma, efc.) | was established. (1962)
Qo — - National total development plan (1962) - Smog was generated over one week. (Tokyo) (1962
= 0 - Rachel Carson, "Silent Spring” (1962)
3 8 - Joined OECD (1964) g2 5 |- The construction project of Mishima,/Numazu industicl complex
T O - Opening of Tokaido Shinkansen (1964) 58S was canceled due fo prolest from the residens. (1964
=[O - Host the Tokyo Olympics. (1964) %_Eg 3 - The second Minamota Disease wos detecied [Agano River basin. (1965)
=) 28
E _% 1965 - The population in Japan exceeded 100 million. (1966) 055 S Expansion of Red Tide - Basic Law for Environmental Pollution Control was
c 0 - European Community (EC) was established. {1967) established. (1967)
L © -Japan’s GNP ranked the 2nd in the world. (1968) -~ - Niigata Minamata Disease lawsuit and - Air Pollution Confrol Law and Noise Regulation
2 g) - The first human landed on the moon. (1969) = Yokkaichi pollution lawsuit| 1967) law were esfablished. (1968)
£
83 S
I3 » 1970 - Osaka EXPO was held. (1970) 25~ | -Pholochemical smog damage frequenty occurred in | - Fourteen pollufion related measures were esiab-
£ — - Number of passenger vehicles owned exceed- _§ S TOkYQ‘“Q7O) lished in the 64th Diet session. {1970)
= d 10 millon, (1971} o Serious air polluion by smoke, soo, and SOx occurred (Marine Pollution Prevention Law, Waste
9 ’ E”h""or"me?'c‘ F‘?““’;‘;’” P’Ob‘e”“ ccluﬁs;ed b); PCB Management and Public Cleansing Law, Water
_g) The Oki R A ored il erO\C\/o \mposmgd 2 %Ep(.én[i‘bllg% ose who cosed Pollution Control Law, law concem'm%
S - The Okinawa Refurn Agreement was signed. polluion was accepled by ( 7 ) Emrepreneurs' Bearing of the Cost of Public
= (1972) - Declaration on the Human Environment was accept L X
T . ! Pollution Control Works were established.)
ed by the United Nations Conference on the
- The "Plan for Remodeling the Japanese A 970)
B . 9 Human Environment. (1972) ! .
Archipelago" was announced. (1972) 22, | -The World Environment Day (June 5) was decided |~ The Environment Agency s established. (1971)
- Club of Roma 'Limits to Growth" (1972) o885 | bythe UN General Meeting. (1972) - Consiruction of Oze automobile road was concelied. (1971)
3 227 | - The UN Environment Plan (UNEP) wos esiablished. [1972) | - Nature Conservation Law was established. (1972)
2 8¢
S o 1973 - Changed o the floating exchange rafe system. & d§_ I3 § - Washington Convenfion was accepted (UN). = law Concermning Special Medasures for Conservation of the
}é % [¢] (1973) 582 1973) El;\wor\rqesmbsof the Se(t:o ‘?‘G\”Ld Sea WGS: eg‘taﬁe\zhe%y;]wﬂ
28 e - 1t oil crisis caused by the 4th Middle East wars = - The possibility of ozone depletion by CFCs . poﬁﬂ{gi,,e“\o,fgcﬁseoﬁﬁ ’BO%SW?S;?H;%G,(W low was
Sog [1973) was indicated. (1974) estoblished. (1973) ‘
200 - 2nd oil crisis occurred (1979) ~London Convenfion became effective. [1975) | ~Nolice of Japanese Version of Muskie Act [1974)
3 s = ThieeMile lsland nucl | d Serious Red Tid din Seio Inland S - SOx emission conirol system was infroduced. (1974)
8805 - ThreeMile Island nuclear power plant accident - Serious Red Tide occurred in Sefo Inland Sea. | oy, Concerning he Rafiond Use of Energy was escblished. {1979
8_4(]3 oN g occurred (USA) (1979) (1976) - Total pollutant load control of COB. (1979)
< 5 5 1980 — Number of Japan’s automobile production reached No.1 | - SOx environmental quality standard was - NOx emission control system was infroduced.
£50 pa P quality y
B & in the world. (1980) almost accomplished. {1980) (1981)
R -Irandrag War (1980) The occurrence of photochemical oxidants -Law Concemning Special Measures for the
3 8_2 - The USA launched the first space shutfle. {1980) was decreasing. Preservation of Lake Water Quality was estab-
A = Ground subsidence expanded nationwide. lished. (1984)
1085 - Tsukuba Science EXPO was held. (1985) - An ozone hole was discovered above Antarciic. (1985) | - Ozone Layer Profection Law was established.
- Vienna Convention for the Protection of the Ozone (1988)
| | . . Layer was accepted. (1985)
- - Chemoby! nuclear power generation plant acci- Continuously decrease in automobile fraffic noise env
o dent occurred. [1986) ronmental quuh!\( standards accomplishment rafe.
2 - The National Railways was divided and privati- _ Ground water pollution by trichloroethylene and so on
= ’ imol 4 (1987 g spread more widely.
5 zafion was implemented. ( ) & The NO2 environmental quality standard accomplish-
o -World's share market collapsed (Black = ment rate [general bureau) detergate
= zZ2 - "Our Common Future" was announced (WCED). (1987)
g Menday). (1987) éﬁ - The Montreal Protocc‘ﬂ wos‘ occe;‘:ted. (1187]
IS (] - An Infe al P Climate Cl
e - The Seikan tunnel was opened and Sefo Bridge £ b [\Scr&?r\?vzzeézgiﬂsiedoﬁC)Oéyg) e e
) was completed. (1988) 2 g The hous_eh())qld wclslewdotg(r]po\luﬁon problem became
& @ _2? serious in fhe enclose Sins.
é) 1989 - Tokyo Stock exchange price average reached § —Vc\dez_ oil leakage qccwdem(lQSQ) - Water Pollution anrrol Law was revised (prevention of
— the highest in its hisiory (38,915 yen] (1989) 2 nge ogr\cuhu_rg\ chemical problem of golf courses roun‘d\ga‘ter pollution was regulated) (1‘089} o
) - Consumption tox [3%) was infroduced. (1989) ecame evident - The global warming prevention acfivity plan was deci
= B Automobile air pollution in mefropolitan areas became | ed by the Cabinet. (enacted in1990)
S - The Berlin Wall collapsed. (Integration of East serious. - Law for the Promotion of Utlisation of Recyclable
g Germany and West Germany) (1989) The dioxin problem became evident. /Iie'sourcﬁj. (ﬁw(c)detd in1991 )t i
> X . - Automobile X QWWOSGSO ISl . 2
o - Basel Convention was implemented. (1992) - Law for the Conservation of Endangered Species of
3 - Gulf War (1991) - United Nations Fromeworrlz Convention on Climate Wild Fauna and Flora was estab\\gwed. H%%Z)
™ - Soviet Union collapsed and CIS was established. (1991) Change was accepted. (1992) - The Govermment development aid ?rmciple was decid:
el - The fiveday working week system became stable and schools - Acceplance of Biodiversity Convention (1992) ed by the Cabinet. - 'Environmental conservation” as the
o saried fo inftoduce he sysiem. [1992) - A Global Summit was held in Rio de Janeiro. (1992) | basic principle. (1992)
> b
[y
= 1993 -WIO was established. (1994) Pressure in the final landfil site - Basic Environment low was established. (1993)
£ - The Product Liability Law (PL Law) was established. (1995) | - "Global Warming has already started” IPCC | - The environment basic plan was decided by the
e - Great Hanshin Earthquake (January), Underground Sarin Secondary assessment report (1995) Cabinet. (1994)
o incident (March) (1995) - Convention on Prevention of Deserification was | - Law for Promotion of Sorted Collection and Recycling of
2 - The exchange rage of Japanese yen reached 1 dollar = 79 | accepted. (1996) Containers and Packaging. (enacted in 1995)
2 yen 75 sen (highest in the postwar history). (1995 - Nakhodka Oil Spill accident (1997) - Keidanren Environment Appeal - declaration of Voluntary
@ - The consumption tax was increased to 5%. (1997) Action of business community (1996)
!é - Hong Kong was retumed to China. (1997) - Kyoto Protocol was accepted (COP3) and an - Environmental Impoct Assessment Law was established.
o emissions reduction commitment was set. (1997) | [1997)
2 1998 - Single currency "Euro” was launched. (1999) - Rotterdam Convention on PIC was adopted. | - Law for Recydling of Specified Kinds of Home Appliances
£ 998 e i i o s b, 196
- i I |
é -Number of people who are without jobs reached 3 million. | - Tokorozawa Dioxin vegetable problem " low co:ég”ngmg HoRa e Uit E:;Sgy‘swos[ revis]ed
s (1999 (1999 fintoduction of fop runner method), and 5o or. 1998]
[0} - Law Concemning Reporting,efc.of Releases fo the
s} Environment of Specific Chemical Sabstances and
—8 Promoting Improvements in Their Management was
> - Reorganization of the central govemment ministries (2001) | - "Climate change 2001" IPCC 3rd Assessment | established (PRTR Law). (1999)
S - Simultaneous terrorism occurred in the USA. (2001) Report (2001) - Law Conceming Speciol Measures for Dioxins was establhed. (1999)
e - Siockholm Convention on POPs was adooted. |~ Law on Promofing Green Purchasing was established. (2000)
= Ped. | - Basic law for Establishing the RecyclingBased
g (2001) Society.(enacied in 2000)
= - COP7 (Marrakesh A¢ 1) (2001 - Food Recycling Law. (enacted in 2000)
o] (et greemen I ) - Construction Materials Recycling Act (enacted in 2000)
- New environment basic plan was decided by the Cabinet. (2000}
- Fluorocarbons Recovery and Destruction Law was esiablished (2001)
- law Conceming Special Measure against PCB wastelenacted in 2001)
- Automobile NOx Law was revised (PM was added). (2001)

Presentation: Prepared by the Ministry of the Environment



From the mid-1970's to mid-1980’s, the economy shiffed from  Emissions of sulfur oxides and nitrogen oxides (fixed source)
rapid growth fo stable growth due to the ail crisis (2nd period) Tl

1,400 L
that hit twice and in the industrial sector, energy conservation has | 3 Noxerision

1,200 f1
progressed, although the energy consumption increased in the oo U5
household sector and the transportation sector.  Pollution prob-
lems caused by industrial activities sfarted to converge as a result
of pollution prevention agreements made by municipalities and
effects of rules and regulations of the country, and measures taken .
by enferprises. For instance, sulfur oxide measures regarding air o (L EL LR L LB LA LR LR LR L
pollution showed their distinguished effects. However, during this 1976 1960 1962 1984 1966 1988 1990 1962 1994 1996
period, urban life type pollutions associated with daily living and  preseriation: Pepared by he ity of he Environment
normal business activities have become problems due to con-
centration of population in metropolitan areas, air pollution caused by automobile exhaust as a result of the circulation of

automobiles caused by increase of income, and water pollution caused by sewage.
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In and after the middle of 1980's (3rd period), imports of not only raw materials but all the products increased and at the
same time, production of high energy consumption type indusries such as chemicals and pulp increased due to the price
drop of crude ail. In Jopan, population concentration in Tokyo accelerated and consumer spending increased due fo the
bubble economy. However, after the bursfing of the bubble economy, Japan faced a longterm economic recession and
consumption stagnation. Since the framework of environmental measures had already been constructed during the expan-
sion period of rapid economic growth, indusfrial pollutions were not repeated. However, urban life type pollutions started
fo prevail, causing new environmental problems such as waste and recycling problems.  During this period, problems of
endocrine disrupters (socalled environmental hormone| were defected, many of whose scientific characteristics including
foxicity are still unknown.

3. Lessons from the past examples

Turning our atfention fo the world's situation, in regions with the most fragile environment in the world there are some cases
where destruction of the ecosystem is imposing serious influences on the social economy. Among them are examples of
Aral Sea, whose size was reduced to one third and India and China, whose underground water levels are dropping sharply.
Examples of the Sumer Civilization and Easter Island Civilization indicate that a civilization is ruined when the environment
is degraded fo an unrecoverable state. The natural environment exists in a delicate balance and we must examine the sig-
nificance of the influence on the environment by continuation of such economic activities, considering these examples.

1. Sustainability and eco-efficiency

Various ideas were submitted regarding the ideal relationship between the socio economic system and the natural envi
ronment while our socio economic activities are consuming resources of the Earth gradually, and environmental pollution
exceeding the selfpurification capability of Nature is becoming more eminent. Of all the ideas, the idea called "sustain-
able development" has influenced many countries so that the idea was faken up as the main theme of the global summit
held in 1992. The idea indicates the development that satisfies the desires of the current generation while safisfying the
desires of the next generation. In the "Basic Environment Plan” that was revised in 2000, Japan summarized and infroduced
the "sustainable society" as the society that maintains the healthy relationship with various systems that are formed by the
mutual relationship among the air, water, soil, and organisms that form the environment. These components carry out activ-
ities within the range that allows maintenance of selfpurification capability of the environment and functions of the ecosys-
tem, without reducing the resources, in order to avoid any adverse influence on the systems.



By linking the current economical acfiviies and the environmental load, concepts such as "factor 10" and "factor 4" were sub-
mitted by various organizations regarding the measures to be taken by the society in order o redlize a sustainable society. The
common suggestion of these ideas is the necessity for reduction of environmental load per unit economical acfivity by improv-
ing the efficiency of the use of resources and energies as much as possible. This concept can be expressed as "ecoefficien-
cy." Adopling the idea of ecoefficiency, this document examines particularly what roles the technology has played and how
Jopan'’s ecoefficiency has changed.

2. Improvement of eco-efficiency and progress of environmental technology

Japan has almost completely overcome serious problems created during the rapid growth period. The primary factors of this
background are establishment and implementation of various regulations and the infroduction of pollution control facilities by
many enterprises. Constant improvement of the performance confrol facilities and progress in the development of engines for
reduction of automobile exhaust are also to be noted.  After the ail crisis, Japan has rapidly improved the energy efficiency of
production facilities, fransportation focilities, and electrical appliances.

Steady reduction of environment load, that is improvement of ecoefficiency, can be traced in the process of economical growth,
with background development of various environmental fechnologies such as pollution reduction technology and energy con-
servation technology. It is possible to discover that, in many cases, infroduction of new regulations and promotion measures
in ferms of policies are exremely effective.

For instance, the sfrict exhaust gas regulation that was introduced in Japan for the first time in 1978 was one factor of the onslaught
of the Japanese automobile indusiry on the world market.  Active development of low pollution vehicles brought Japan into a
superior position in the world's low pollufion vehicle market, and the active development promotion policy for solar power gen-

erafion resulied in rapid improvement of power generation

Transition of solar battery conversion efficiency in the New Sunshine plan (cell based) eﬁ[iciency and ropid propagation into genero| households.
) In order fo realize and propagate fuel cell batteries, and to
18
o T T lead the world in this regard, Japan is consfantly progressing
L (100em?) . . . .
12 lusnz e es bessen PSS e with the promotion of technology development and active
(225cm?) . . . . . . . .
g, . . introduction of fuel cell batteries in public organizations includ-
& z ing Governments.
12
G 11 [l dfictncy o = 2
4 (100cm?) — . . e . . .
g 12 - = e Plan for introduction of low-emission vehicles as general public vehicles of Japan
S . » v (500 Year Up 1o 2000 | Up to 2001 | Up o 2002 | Up to 2003 | Up t0 2004 |  Total
; il sfficiancy Number of vehicles introduced | 316 1,013 1,860 1,931 1,901 7,021
| °<1°§“0°65:53’5 TiC?]TeQ(O'%‘”;')'“} Electric-powered vehicles 8 0 0 0 0 8
@ e ‘“" oo Natural gas vehicles 57 26 59 58 52 252
5
1982 1984 1986 1988 1990 1992 1994 1996 ':e;hzn"'r“’_e:“c'es 221 639 ; [?39 : 1001 : 1000 . 1030
ybrid vehicles , s , s
Note: CdTe: Cadmium tellurium High uel for emissions vehicles 0 298 762 772 749 2,581
Source: Presentation submitted by the Comprehensive Resource Energy Research Associafion,
INewlEnergyjoechion Number of ownerships [ 316 [ 1,329 [ 3,189 [ 5,120 [ 7,021 ]
‘ Introduction rate % ‘ 4 ‘ 19 ‘ 45 ‘ 73 ‘ 100 ‘

Includes the Parlioment and Courts in addition fo Agencies and Ministries. The number of vehicles in 2001
is an expected value and moy be changed. In this case dlso, the installation is 100%.
Presentation: Ministry of the Environment

Result and outlook of introduction of residential solar power generation

(10,000 kw)
250 — [ Existing building
[0 New biding — Conversion processes and efficiencies of
200 various power generation methods
Power generation method Conversion process Efficiency %
@0 |- Fuel cell battery Chemical—electricity 40~60
Steam gas furbine power generation | Heat— machine—electricity 30~42
100 1 Diesel power generation Heat—machine—>electricity 25~35
Thermoelectric converter Heat—electricity 8~15
Thermal converter Heat—electricity 6~10
S0 Solar battery Light—electricity 10~20
‘ ‘ ‘ e =, l:l ‘ H ‘ ‘ ‘ Note: The efficiency indicates the percentage of electric energy converted from the energy source
v 1994 1995 1996 1997 1998 1999 2000 2001 2002 2010 that is indicated on the lefthand side of the conversion process.
(outlook)  {outlook] - {oulook] [estimafion) Source: Prepared by the Ministry of the Environment based on "Story of Battery" by Hironosuke

lkewa and "Resource Energy Yearbook” by the Data Examination Association of the Ministry of

Source: New Energy Foundation Infernational Trade and Industry



3. For improvement of eco-efficiency

This section reviews the hisfory of Japan in terms of ecoefficiency, based on the classification by period.  In this review, we
took up five ifems as typical environmental indexes, namely, energy that is inevitable fo economical activities, carbon diox-
ide, a contributor to global warming, nitrogen dioxide and sulfur dioxide that are air pollutants, and domestic waste that is
discharged from daily life. VWe also took up the typical GDP as the economic index and examined the transition of eco-
efficiency that is calculated by dividing an economic index by each environmental index.

Transition of eco-efficiency (final energy consumption, CO2 emissions,

an domestic waste generation)

Initially, during the period up to 1973,
which is up to the occurrence of the first
ol crisis (1st period), the ecoefficiency

(1973=100) ) .
190 — . deteriorated gradudlly, regarding energy

i . .
o wE and domestic waste.  This is because

- : :
i Japan was in the rapid growth era and
160 — b L K . . priority was given to economic growih,
.3 X2 o - T, instead of giving adequate consideration
| | . .
Tst stage 2nd ol “@’T 3rd stage fo environmental conservation and as @
| B | . .
130 = m ¥ result the environment load increased at
. e OGP ___ a rafe exceeding the economic growth
Inal energy consumpiion T . .
N Y o - rate. The ecoefficiency of nitrogen diox-
100 YRgWH Uonenidans ide and sulfur dioxide is improving as o
GDP . .
T E—— result of improvement of various regula-
fions.
70 | oy I |

196568 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99

During the 2nd period (from early
19705 to 1985) when the Japanese

Presentation: Prepared by the Ministry of the Environment based on the "Annual Report on National Accounts” by the Cabinet economy Sh|ﬁed from The rop]d econom-

Office, "Comprehensive Energy Statistics" by the Agency of Natural Resources and Energy, and "Emission of Domestic Waste

and Processing Status (Performance of 1999) by the Minisiry of Environment

ronmental indexes.  The ecorefficiencies
of energy, carbon dioxide and general
waste improved at the same speed. This
was due to the thorough application of
energy conservation and resource conr
versation in the national level, which was
friggered by the oil crisis.  In particular,
within the energy field, the ecoefficiency
in the industrial sector improved constant
ly, while the ecoefficiency of the residen-
fial sector of the consumer secfor has lev-
eled off. The reason is that although there
were factors for improving the ecoeffi-
ciency by energy conservation of various
applionces, the spread of household
electrical appliances fo each household
prevented improvement of the ecoeffi
ciency. In the fransportation sector, the eco-
efficiency of the passenger sector leveled

ic growth fo a sfable economic growth,
the ecoefficiency improved in all the envi

Transition of eco-efficiency
(average NO2 concentration and average SO2 concentration)
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1,200
1,100 _ GDP
Average NO2 concentration
1,000
GDP
e Average SOz concentration
800 =
700
600
500 1 2nd 3rd
st stage nd stage rd stage
400 — coo?®
oo ® ® @
300 gooygonte oo
o—o-®
200 =
oY
L 2
100 o ——®
0 I T Y

BRI R R R T S R R R R R T SRR B R R T M IR L S A R AR IR G

Presentation: Prepared by the Ministry of Environment based on "Annual Report on National Accounts” by the Cabinet Office

and "Air Pollut

ion Status Report” by the Ministry of the Environment

off or slightly deteriorated. One of the causes that can be considered is that automobile ownership increased at a rate

exceeding the economic growth rafe.



Finally, for the period from 1985 (3d period), when global environmental problems started fo be recognized as serious
issues, the ecoefficiencies of nifrogen dioxide and sulfur dioxide, and domestic waste have improved smoothly, however,
the ecoefficiencies of energy and carbon dioxide remained on the same level although slight improvements were made.

Regarding the energy ecoefficiency by
sector, initially some business types of the
indusrial sector made gradual improve-
ments. However, the ecoefficiencies
have deferiorated in most business
types since 1992 and 1993 under the
background of stability of the price of
crude oil at a low level from 1985 and
restraining of invesiment fo expensive
energy conservation facilifies. The eco-
efficiency of the residential sector
remained the same, while the ecoeffi-
ciency of the commercial secfor deteri-
orated due fo the increase of office
areas and infroduction of personal
computers. In the fransportation sector,
increase of shipment of small ifems such
as doortodoor  deliveries  hindered

improvement of ecoefficiency in the freight sector and at same

Transition of energy eco-efficiency in each sector

(1973=100)
@~ Industry sector
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A Residentiol sector
=He= Freight sector
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Presentation: Prepared by the Ministry of the Environment based on the "Annual Report on National Accounts” by the Cabinet
Office, "Comprehensive Energy Statistics' by the Agency of Natural Resources and Energy,

Home electrical appliances penetration rate
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Note: In 1992 or earlier, minivan and one-box cars of 1501kg or more were classified as

'Others", however, from 1993, they were classified by weight.

Presentation: Number of vehicle ownerships by type: Prepared by the Ministry of Land,
Infrastructure, and Transport based on the "Automobile Inspection & Registration Association.”

Infrastructure, and Transport

1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998

Source: "Summary of Transportation Economic Statistics" by the Ministry of Land,

(FY)



International comparison of transition
of eco-efficiency associated with carbon dioxide

The ecorefficiency in Japan is progressing as described above.
In comparison with other countries using carbon dioxide as an

example, the ecoefficiency of Japan is extremely high

(US$ /t-CO2)
2 . . . .
. . although other countries have shown improvements in ecoeffi
4000 : ciency.
3,000 _ i . .
. . : However, such ecoefficiency in each country s still not ade-
2,000 - v - quate.
< * ¢
1,000 - L L L
'80 '85 '90 ‘97

*—Japan —#-USA —v— Germany

Presentation: Prepared by the Ministry of the Environment based on OECD "Environmental
Date 1999" and EDMC" Summary of Economy of Energy Stafisfics"
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Move toward a sustainable society

W: Economic activity

Junowyy

Increased prosperity is directly
related to environmental burden
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on mass production,
mass consumption,
and mass waste disposal

~ 20th Century

A

FPEIaN
L--~ W/N=E : Eco-efficiency

N: Utilization of nature

/ (environmental load)

b}
21st Century ~

Increased prosperity does not
necessitate the environmental stress

Sustainable society

-
* Time

Presentation: Prepared by the Ministry of the Environment based on the data of EEA (European Environment Agency)

As discussed in Section 1, the impact on the global environ-
ment is still increasing and the balance between human acfiv-
ities and the ecosystem such as environmental purification is
quite unstable. To improve this situation, reduction of the envi-

ronmental load as a whole is imperative
and fo realize this objective, the ecoeffi
ciency must be improved to a level
exceeding the economic growth.

Japan once steadily increased the ecoreffi
ciency during the sfable economic
growth period. Therefore, it is possible fo
improve the ecoefficiency while achieving
economic growth. In particular, Japan
holds the 2nd position in the world on the
economic scale and emits about 5% of
world's carbon dioxide, which ranks it in
the 4th position in the world. Thus, under
the circumstances where Japan is imposing
a serious environmental load on the Earth
and reduction of the environmental load is

a serious issue on the global scale, Japan must make greater efforts in improvements of ecoefficiency by utilizing its expe-

riences.
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Chapter 2

Activities by Each Entity Towards Construction of
a Socio Economic System with Minimum
Environment Load

<Summary of Chapter 2>

ment load voluntarily in all the aspects of the society.

Many of today’s environmental problems are caused by the daily life of citizens and business activities, and thus
the problems are caused by many and unspecified entities. To realize a susfainable society, each entities unit
such as cifizens, enterprises, and the government must take actfive measures towards a reduction of the environ-

This chapter examines the background and the awareness regarding the various new activities that are being
started by each entity such as citizens, enterprises, and the government.

1. Change of Activities by Citizens

1) Change of awareness and behavior

Recently, a new factor called consideration of the environ-
ment has been added to the decision-making factors of con-
sumers af the purchase point of goods. For instance, accord-
ing fo the replies of the survey, about 5% of consumers con-
sider environmental conservation when purchasing goods.
About 70% of consumers indicated that they would purchase
environmentally concemed goods even if they are more
expensive than other goods. With a change of awareness
such as this, measures for providing environmental informa-
fion of goods has provided support for the green purchase
movement that gives higher priority to products and services
of low environment load at the time of purchasing. Such a
change is influencing the market and, for fifleen product fields
that are the major targets of green purchase, the sales vol-
ume of the environmentally concerned products account for
30% of the fotal sales volume.

Such a change of awareness and behavior towards pur-
chase by consumers has changed the role of enterprises in
the society in response fo request by the citizens, and some
survey results shows that about 70% of those replied indi-
cated environmental protection as the efforts to be made by
enferprises to gain social credibility. With a such level of
concern by the citizens as the background, there have been
some external movements fo assess which enterprises are giv-
ing considerations to environmental issues and to what
extent, such as rewarding the measures taken by enferpris-
es for environmental conservation and establishment of a
ranking of environmental management.

To what extent is consideration given to environment-friendly
products at the time of purchasing of goods?

(Parameter: Consumer monitor 930 respondents)
No answer 0.4% (4 answers) A .
Purchase environment-friendly products

Emphasis on price and quality without regardless of the price, quality, and function.
giving consideration fo environmental 2.8% (26 answers)

conservation 3.8% (35 answers) \

Even if the environment-friendly product is
inferior in terms of price is quality, purchase
the product if the degree of inferiority is
within the allowable range. 36.8% (342

answers)

IFthe prices and the qudlities are almost
same, choose the environment-friend!
product, however, if the environmenf-{riendly
product s inferior in terms of price and
quality, saurchase other products. 56.2% (523
answers|

Source: "Report on the investigations of actual conditions regarding advertisement considering
environmental consideration” by Bureau of Fair Trade Commission (March 2001)

Ratio of environment-friendly products to the total sales volume

0 10 20 30 40 50 60 70 80 90
1
All 30% n=319

Personal computer n=18

Copier, printer, and so on n=35
Office furniture n=55
Domestic elecrical applionces n=8
OA papers n=85
Toilet paper n=44
Stationeries and

office supplies n=104

Packaging and

packing materials n=20

Printed material n=44

Automobiles n=

Production facilities n=15

Lighting instruments
and lamps

Uniforms, business suits,
and work uniform

n=2
n=52
Parts and raw materials n=50

n=31

Bui|din? materials
(Architectural materials)

Note: Result of the questionnaires sent to the manufacturers and distributors of environment-
friendly products of 15 main product fields that are targeted by Law on Promotion of Green
Purchasing regarding the ratio of the sales volume of the environmentriendly products to the
fotal sale sales volume

Source: 'The 6th Green Purchase Questionnaire Survey Result Report” by the Green Purchase
Network (Survey period: October and November 2001)
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ltems that should be targeted by enterprises

in the future to obtain social credence

Number of valid answers: 2,242

New Product and service development ‘ 57.3

Profit increase 1.4

In this way, the increase of the interest of citizens towards
the environment not only changes goods purchasing activ-
ities but also becomes the background of behavioral
change of enterprises, thereby changing the market by

Emphasis on customers

Transparency by information disclosure

| 665 increasing the range of the type of goods that are envi-
| 60.2

Environment protection

ronmentally friendly.
| 705

Safe dividend 13.2
Support of volunteer activities 17.8

thers] 1.8 ‘

]
70 80 (94)

Presentation: Prepared by the Minisiry of the Environment based on *National Life monifor

survey' by the Cabinet Office (implemented in September, 2001)

2) Possibility of further reduction of environment load by citizens

The changes of the awareness of citizens
are represented by various measures that
are faken for environmental conservation
and are demonstrated in various areas
nationwide.  There are many unique
examples for promoting the "environmen-
tally concerned life style." Various activities
that are taken nationwide such as the
example from Kawaguchi City that has
nominated one day a year as the "Ecolife
day for the City" to enable participation by
anyone; the example of Hamatonbetsu in
Hokkaido a wind power sfation was con-
structed as the citizens joint development,
and the example of Kuriyamatown of
Hokkaido where a local currency (eco-
money is issued to activate exchange of
services that cannot create market values
easily, such as environmental conservation
through the initiative of local residents.

In spife of such measures, the energy con-
sumption in the household secfor is
increasing as indicated in Chapter 1. This

Map of the major regions that are going to promote eco-money (as of March 2002)

[Foaide ] 1,

Otaru City
Kuriyama-town

Yamagata Prefecture .
Japan Youth Association Tl @y |
L Aomori City
Toyama Prefecture \ Y
Toyama Prefecture g Iwate Prefecture
EKEEE CC% Miyako City
) szoetsu City \ /__Gunmd Prefecture
e " Maebashi City
Nl Une A / Takasaki City
Nagano Prefecture / Kiryu City
lida'City / Ohta City
Komagane City
Ina City / __Fukl\:shima Prefecture
N Iwaki Ci
Takarazuka City  [shiga Prefecture K{gu‘lﬂa%matsu City
Himeji City "
Kakogawa City __ Kusatsu City

Hikami country

20 Saitama City
‘ —— [Tokyo]
Minamata City | -[Chiba Prefecture Setogayo-ward
Mitaka City

Nishi Tokyo City

‘ O . Tama New Town

! ° ~ [Kanagawa Prefecture
Shizuoka Prefecture

Tougane City

& - Kanagawa Prefecture
2 Shizuoka Prefecture  Yokohama City
Tsu City Shimizu City Kawasaki City c
- Iwata Ci Yamato City
7 Kochi Prefecture Tenryu City c Fujisawa City
il&i Hamamatsu City Kaisei Town
i iy Mishima City
/ Ehime Prefecture Aichi Profecture
l\'\/l\g}r‘suyarnca_ City @iy oo 0o | Okinawa Prefecture
Seli(i:;c,Viliglge Nishio City Miyakojima-island

Presentation: Prepared by the Ministry of the Environment based on the Eco-Money Network Data

is because the nation’s awareness fowards various measure for reduction of environment load (such as energy conser
vation) is sfill insufficient to control the increase of the environment load by each household, such as the spread of house-
hold electrical appliances and the tendency fowards larger capacities.

In this modern age where the actions taken by each citizen are critical, it has become necessary fo realize the "ecorliv-
ing', which reforms the modem life sfyle that causes environmental problems to a more environmentally concerned and
more humanistic and rich life style for everybody. From such a standpoint, Conference on "WanoKuniKurashi'
(http:/ /www.wanokurashi.ne.jp) was established for the participation of opinion leaders of each industry, particularly

regarding global warming problems.
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Global warming countermeasures by individual actions

The following measures taken at home can reduce greenhouse gas emission by 2.8% in Japan (1990)

(CO2 conversion)

Examole of measur Annual CO2 Reduction ratio o annual | Annual conservation Remark
ample of measures reduction per household |emission per household (%) | effect per household emarks
By adjusting sunlight using curtains and clothes
: . y adjusting sunlight using ,
Egt  cooler femperature 10C |- About 31kg/year 0.5% About 2,000 the use of a cooler and a heater can be
igher and @ heater P .
yen/year reduced in dayfoday living. Delay the starting
temperature 10C lower. :
fime of a cooler and a heater.
2 Refrain from driving a car for | About 185k / 319 About 8,000 Vs less, et it i bl
! ; g/year 1% out 8, se buses, raiways, and bicycles for commuting and shopping.
%k;gwcglg vc\)/geo .d\stonce e yen/year Walking and bicycling are also good for the healh
3 Idling Stop for About 39%g/year 0.7% About 2,000 Tum of the engine while parking or stopping a vehicle for a long
5 minutes a day. yen/year fime. This olso confrbues fo o reducton of air polluans.
4 Reduce standby oower | About 87kg/year 1.5% About 6,000 Tum of he main power supply. When not using power for a
by O0% VP yen/year long fime, pull out the cable from the outt. Vhen replacing
Y ] electical appliances, choose producis of low siandby power.
5 The showeing period is educed by one minuke | About 65kg,/year 1.1% About 4,000 Be careful not to leave hot water running
per doy by each member of e oy yen/year while washing your body.
6 Utilize bath water for | About 17kg/year 0.3% About 5,000 Some uilize used bath water for washing clothes,
woshing clothes yen/year watering plans, and flushing toilets. Commercially
J ' available pumps are useful for recycling used hot water.
7| Tum off the simmering About 3Tkg/year 0.5% About 2,000 Simmering of the contents in a pot or a jar consumes a
function of cooking pos yen/year lot of electricity for extended use. Reheat rice with a
' microwave oven fo reduce power consumption.
3 Al be oy menbes sy n o oom b redce |- About 240kg/year 4.1% About 11,000 Each member of the family requires exira heating and
e g and ighing nergy by 20, yen/year lighting energy if they are in different rooms.
o | Coryashopping bog end choose fems it | About 58kg/year 1.0% Trays ond wrapping mateils become woste products ofhore. By
less pockaging fvegeiables, and so on), canying a shopping bag, consumplon o plasic bogs can be redced
10 Reduce the TV waiching | About 13kg/year 0.2% About 1,000 Choose only the TV programs that you
period by one hour. yen/year wish to watch.
Tofal About 766kg/year 13.0% About 41,000 yen/year
Total effects in Japan About 34.7 milion fons/year | Reducing greenhouse gas emission of Japan by 2.8% (1990)

Notes:

1. Annual CO2 emission per household in Japan: About 5,900kg, Number of households in Japan: 47,420,000 (1999), Number of passenger vehicles in Japan: 40 million
2. Method of calculating the total effects in Japan: reduction by the measures in vehicles (2, 3) x 40 million units + other measures x 47,420,000 (households| = 34.7 million fons

3. Greenhouse gas emission of Japan in the Kyoto Profocol standard year: 1,223.8 million fons

Source: "Familiar global warming countermeasures - 10 measures that can be made at home" by the Ministry of the Environment

1) Change of enterprises and the background

Recently, the concept of measures fowards environmental
conservation by enterprises has been changing to a more
positive direction, from one of just social confribution o
one of the most important business sfrategies.

As the background of such a concept for enterprises, there
are the expansion of ISO 14001 certification acquisition,
progress of green purchase, and the spread of environ-
mental reporing and  environmental  accounting.
ISO14001, which is an infernational standard of the envi-
ronmental management system, provides managers of
enterprises with opportunities for examining measures on
environmental conservation and for progressing with the

Transition of ISO14001 examination and registration items

Ratio by industry type (%)

Number of items
(Total)

5,075

End of December 1996 End of December 1998 End of December 2000

Presentation: Prepared by the Minisiry of the Environment based on the data of Japanese
Standerds Association and ISOWORLD.
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Status of increase of sales volume of the products that were stored
in the environment (compared to that of one or two years ago)

[Sales volume]

e e s AR
It o o i 1% | nat
5*3&@:23; ;lgi sl = ] 2‘1 I 0% n-134
Parts and raw materials [0 6] 15 | 27 N 79% n=55
OA papers [ 8 7] 26 [ 21 A 76% n=100

Automobiles 25 [ 25 25 ] 75% n=4
Domesic slecticol "5 g % I 72% n-t1
Office furniture [8[Z. ] _18 | 21 70% n=61
Printed material n=49
Copiers and prinfers n=43
Personal computers n=23
[orc%\letlzcj?\?r%\ Tngzgrrl“g\‘ssl =t
Production facilities n=22
Toilet papers n=49

Lighting instruments n=4

and lamps
Total average ‘ n=673
0% 50% 100%

n = Number of enterprises that sent replies
Increase to Increase of less than Increase of Increase of Minimal

- double or more = 100% and greater than 50% - 30% to 40% - 10% to 20% -increase
Note: Targets the enterprises that manufacture and distribute environmentfriendly products in
the 15 product fields that are the major targets of green purchase, regarding sale and
commercialization of environmentfriendly products
Source: "The 6th Green Purchase Questionnaire Survey Result Report” by the Green Purchase
Network Bureau (Period of survey: Ocfober and November 2001)

Transition of the number of enterprises
and organizations that issued environmental reporting

[Number of companies and organizations]
4 Listed company

700 -
¥ Non-fisted company

600 579 Total
500

430
)= + 386
300 [~ 270 274

e
2007 169 7 s 156 ¥ 193
100~ 89 e 95 a

oL 80" 81

1997 1998 1999 2000 2001 (FY)

Source: "Survey of Environmentally Friendly Corporate Activities" by the Ministry of the
Environment

reformation of the fop-down concept. The number of certi-
fications that were acquired in Jopan reached about
8,000 as of the end of 2001. With the increase of the num-
ber of organizations that implement green purchase and
sales of environment friendly products, some enterprises,
which are suppliers of products and services, have started
fo implement green procurement and at the same time, such
movements have become highly valued by the market in
ferms of environmental conservation. Corresponding fo such
a trend, enterprises have sfarted fo recognize the importance
of environmental communication and more and more enfer-
prises prepare environmental reporting each year.

The appearance of green consumers who choose environmentfriendly products and shops and of green invesfors who
take account of enterprises' environmental considerations for investments also promote positive measures of environmental
conservation by enterprises.  The Environmental Conservation Law that was recently enhanced includes many mecha-

nisms for promoting voluntary environ-
menfal conservation by enferprises
and some businesses tackle environ-

Recent laws and regulations regarding environment and examples of eco-business

Main movements such as eco-business

Laws and regulations regarding the environment

Revision of Montreal Protocol (advancing CFC reduction)
Establishment of Automobile NOx Law

Effectuation of the United Nations Framework Convention

Ideal of zero emission by the United Nations University

1SO14001 certification system

Revision of Waste Management and Public Cleansing Law
(Review of the Manifest system)

Announcement of bioremediation environment influence
assessment guideline

Revision of Law Concerning the Rational Use of Energy and execution
of Billfor the Promotion of Measures to Tackle G|oba’gWurming
Announcement of Law Concerning Reporting, etc, of Releases to the
Environment of Specific Chemical Substances and Promoting
Improvements in Their Management

Execution of Law Concerning Special Measures for

Execution of Law for Promotion of Sorted Collection
and Recycling of Containers and Packaging
Announcement of Law on Promoting of Green

Announcement of Consruction Materials Recycling Act
Announcement of Food Recycling Law

Held the 6th session of the Conference of the Parties
(COP$) to the UNFCCC

Execution of Law for Recycling of Specified Kinds of

ment control.
Year
In this way, various factors involving 1992
enferprises such as the markets, citizens
and change of awareness, and mea-
sures faken by the Government are —
becoming more closely related fo envi- P Chene
ronmental conservation, having a pro-
found impact on the concepts and actu- 1996
al measures faken by enterprises.
1997
1998
1999
2000
Dioxins
Purchasing
2001
Home Appliances
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Technical development of CFC avoidance advanced such
as ozone depletion coefficient "zero" refrigerator

Spread of development of lean-burn engine that safisfied
both low fuel cost and low NOx emission and three-way
catalyst

Acceleration of development of energy conservation
technology such as for electrical appliance manufacturers
and automobile manufacturers

Zero emission measures started in automobile, electrical
appliances, and beer manufacturers.

The 15014001 certification acquisition support service, LCA support
business, and environmental report creation support business were started.

Recycling and waste disposal support businesses are
accelerated.
)

technology develop

Promofion of bior

Progress of technology development related to solar
batteries and fuel c:ﬁ) ﬁmh‘eries

Development of chemical control systems such as for
manufacturers of electrical appliances

Progress of modification (and new installation) of dioxin
countermeasure waste incineration facility

Development of business supporting Container and
Packaging Recycling Law

Acceleration of spread of environment-friendly products to
the market

Effort for zero-emission was started mainly by major
general contractors.

Raw garbage processing business accelerated.

Trading business started to attract attention.

Consultancy business related to waste processing and
recycling flourished.

Presentafion: Ministry of the Environment




2) Positive activities incorporating environment awareness in enterprise management

With the change of the business concept of enterprises that
has been discussed above, most enferprises not only pro-
ceed with environment management by observing laws and
regulations regarding environment law but also are moving
towards positive introduction of the concept of environmen-
fal conservation info business management.

As an example of the new business, ESCO (Energy Service
Company| comprehensively provides the technology, facili-
fies, human resources, and funds that are required for ener-
gy conservation of buildings and factories and household
electrical product rental business that focuses on the require-
ments for the services provided by products, not ownership
of products. New products that were developed include
ecocement that is manufactured by using sewerage sludge
and ashes from waste incineration as the raw materials and
ecofund, which is an environment—friend|y investment trust that

PSS (product and service system) classification
(P=Product S=Service SC=System Change)

Product with service attached

@A service is provided at product delivery.

@A service is provided when the use of a product is determined or the life
cycle reached.

@Forecast and recovery service

Service with product attached

@Product that is provided by the service provider such as free mobile phone

The product and the service are equally important fo satisfy certain
requirements.
@A product, an auxiliary facility, contents, and a service are provided fo
fully satisfy the requirements of the client.
@Sharing the use of a product part-ime, part-fime ownership, or a sharing a product
@Using and not owning the functions of a product

@ System change

@From coin fo electronic wallet
@From sale of agricultural chemicals to guarantee of freedom from pests

Presentation: Prepared by the Ministry of the Environment based on the "Sustainable
Company" by Ryoichi Yamamoto

makes investments by faking the measures for environmental problems by enterprises into consideration. In addition,
examples of measures for reducing the environmental load of existing products include the soap industry, which is active-
ly promoting the refilling of confainers, and the copier indusiry where related enterprises cooperate with recovery of

other products.

3)Differences of contents and reasons of activities taken for solving environmental

problems by indusiry type

As discussed above, each company is making various measures for environmental conservation, however, the mecho-
nisms of the measures vary according to the situation of the industry type to which the company belongs.

Rate of measures taken for environmental conservation by industry type

(%)
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Note 1: O Material type manufaciuring indusiry,

© Processing and assembly type manufaciuring industry,
[0 Non-manufacturing industry

2. "Rate of Measures" indicates a ratio of companies that
are taking some measures for environmental conservation
and a complement of a non-answer rate of questionnaires.
The value indicates the value produced by subiracting the
rate of the non-reply companies from 100% when the
major two items can be selected for "measures that are
being implemented" from the eight choices of "Rate of
measures being implemented", "office energy
conservation', 'industrial waste reduction/recycling",
"energy conservation at manufacturing”, 'ISO certification
acquisition’, "green procurement', "environmentriendly
design", and "material efficiency improvement." The "rate
of measures currently being examined" refers to the value
calculated regarding "measures that are currently being
examined.”

(Sample structure by company scale: total number of
samples 3,764 companies)

Large companies [employees exceeding 1,000): 6.9%
Medium companies ([employees 300 to 1,000 or less):
26.0%

Medium to small companies [employees 300 or less):
66.8%

Presentation: Prepared by Ministry of the Environment
based on Nihon Life Insurance, "Nissei Economic
Condition Questionnaires February 2001" by Nissei
Foundation Research Center
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All the activities regarding environmental conservation were summarized and the rate of activities was checked by indus-
iry type. The result shows that some industry types consume a large amount of energy at the manufacturing stoge and
manufacturers of final finished products for consumers show high rates. Processing type manufacturing industries are rel
atively enthusiasfic towards green procurement and environmentfriendly design and non-manufacturing industries con-

centrate on office energy conservation.

We siudied the proportion of activities that are being imple-
mented and the proportion of activities that are being exam-
ined according fo the contents. The result shows that the
measures leading to cost reduction such as energy conser-
vation af the manufacturing stage and reduction of industri-
al wasfe are implemented as the first sfage in addition to the
environmental effects. Then, the measures are spread to
green procurement and environmentriendly design.

The contents of the activities taken by each industry and the
difference of degree receive serious influence from the
requirements of the prospective customers, such as business
associates as customers and consumers and the condition
of each industry. This indicates the possibility that the imple-
mentation status of activities faken by the downstream indus-
fries gradually influences the upstream industries within the

Contents of environmental conservation measures
taken by all the industries
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Note: Each company may choose up 1o two of the following ifems as the major measures for each of "being
implemented” and "being examined.’

"Office energy conservation”, "Recycling and reduction of industrial waste and recycling’, "Energy conservation

al manufacturing’, 'ISO ceriification acqisition’, "Green procurement’, "Environmentfriendly design’, "Matericl
distribution efficiency improvement’, ong "Disclosure of environment information”

Presentation: Prepared by the Minisiry of the Environment based on Nihon Life Insurance, "Nissei Economic Condifion
Quesfionnaires February 2001" by Nissei Foundation Research Center

complicated socio economic system, and the intentions and behaviors of the final consumers may change the actions

faken by enferprises.

4) Conformity with revenue improvement measures of enterprises

Under the current difficult economic conditions, Japanese
enferprises are working hard fo improve their performance.
Among the activities that are being taken, active improve-
ment of management efficiency such as infroduction of T led
fo a reduction of environmental load and shift of the empha-
sis from sale of materials to sale of services, such as leasing
contract of automobiles, various rental services, and sale of
products integrating with repair reform service resulted in @
reduction of environmental load. In this way, the direction
of activities for performance improvement match that of mea-
sures for environmental conservation.

As discussed above, the situations surrounding enterprises fur-
ther emphasize the relationship with the environment and
environmental countermeasures are being recognized as

Transition of the number of domestic vehicle sales and leased
or rented vehicles

(1,000 units)
9000 —

@ Number of new vehicles sold
Number of used vehicles sold
A Number of leased vehicles
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Presentation: Prepared by Ministry of the Environment based on the "Automobile Stafistics Yearbook” and
‘Japan’s Automobile Industry” by the Japan Automobile Industry Association, “land-borne Stafistics Directory”
by Ministry of Land, Infrastructure, and Transport, and 'lease Handbook' by lease Industry Association

business opportunities also, as well as mere constraints of activities.
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1) Actual policies in each field

Today’s environmental problems including global environmental problems are closely related to and cannot be sepo-
rafed from socio economic activifies. To solve such new environmental problems, the Govermnment is required fo fake
a different approach from that for handling conventional industrial pollution, while considering the influence on socio

economic activities.

Regarding the global warming problem,
as indicated in chapter 1,carbon dioxide
emission that accounts for 90% of green-
house gases, and economic growth are
interrelated. Therefore, the Government
has taken counfermeasures that also
achieve subsfantial results in aspects
other than global warming prevention
effects, and can be beneficial even if
global warming  does not  occur.
However, since the influence of global
warming was found fo be definite, further
measures are necessary.

The "Outline for Promotion of Efforts to
Prevent Clobal Warming" that was
defined in March 2002 indicates imple-
mentation of each measure for achieving
the 6% reduction as promised by trans-
forming the situation to the reduction
mode as quickly as possible by immedi-
afely implementing the measure that can
be implemented at the current stage, then
irying fo achieve further reductions, and
leading to further continuous emission
reduction in the long ferm. The basic con-
cepls of these measures that were pre-
senfed include "coexistence of environ-
ment and economy', "stepby-step
approach’, "promotion of measures by
infegrating all the industries and levels",
and "securing international linkage of
global warming measures."

Relationship between GDP growth rate, carbon dioxide emission increase rate, and energy consumption increase rate
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®— Actual GDP growih rafe
m— Carbon dioxide emission increase rate (compared fo that of the previous year]

v Final energy consumption increase rate [compared fo that of the previous year]

Source: "Comprehensive energy siafisfics (2000 version|" by Research and Institute of Infemational Trade and Industry
"Energy Demand and Supply Result Quick Report] of 2000" by Agency of Natural Resources and Energy

"1995 Calendar Year Standard GDE (GDP) Time Series Table 2000 Definite Report by Demand ltem" by the Cabinet
Inventory by convention bureau country [1999 version)

Breakdown of carbon dioxide emission by sector

Waste . Others
Icloggtel racess (frineretien & (statistic errorocnd so on)
(limestone waste plastics and waste oil) -0.1 0/0
consumption and so on) 1.9% (-0.1%) Energy conversion sector
4.3% (1.9%) (power plant, and so on)7.0%
(4.3%) (30.3%)

Transport sector
(automobile, ship, airplane,
and so on)21.2%
(20.7%)

Total emission
of carbon dioxide
of 1999

Industry sector
40.3%
(31.6%)

Public welfare
(business) sector12.2%
(5.4%)

Public welfare
(household) sector
13.0%
(5.7%)
Note 1: The inner circle indicates the proportion (number in the lower parentheses| of direct total emission of each secfor and
the outer circle indicates the proportion (number in the upper level) after distribution of the emission associated with power
generation of the electricity company fo the final demand sector according to the power consumption
Note 2: Statistical error: The total of emission proportions does not necessarily become 100% since the value is rounded up.
"Others" include the stafistical error and the portion associated with consumption of lubricating oil
Presentation: Ministry of the Environment

To achieve effective and efficient greenhouse gas emission reduction, it is important to use the concept of policy mix
that combines various policy techniques organically. Above all, as one of the techniques for achieving high cost effec-
five reduction, the economic technique of taxes and surcharges that persuade each subject to behave according fo the
economic rationality by granting economic incentives will be examined comprehensively, while giving consideration
fo the influence on the natfional economy and association with other countries, based on the market mechanism as the

precondition.

17



For waste management and recycling problems, because
there is a concem that the pressure of landfill sites and resource

Transition and penetration rate
of the number of low-emission vehicle ownership rate

Units (%)
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200,000 —
prodycers fake certain responsibility for appropriate recycling It
or disposal of their products of post-consumer stage, 100000 Lo
_ H ) O I U W N S S \Q\;\— 0.0
increase the purchase of recycled products by the National el oyl el o ey vsoy i
govemmem Oﬂd Other eﬂTITleS bOsed on Greeﬂ PUFChOSG LOW Presentation: Automobile Inspection and Registration Association, Japan Motor Vehicle Association, Japan Gas
. . Association, Traffic Low-Emission Vehicle Promotion Organization, Oil Industry Activation Center, Ministry of Land,
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Presentation: Ministry of the Environment
Examination status of tax system regarding wastes in local Governments
Tohoku North 3 prefectures (Aomori, Akita, Iwate) Mie Prefecture Tottori Prefecture Fukuoka Prefecture Kitakyushu City

Type
Status

Tax payer

Charge target

Tax payment
method

Tax rate

Expected fox revenue

Main use of
tax revenue

Others

Industrial waste tax

‘ Industrial waste delivery charge

Prepare the draft during 2002 and regulated in 2003.

Draft A: Emission enterprise

Draft B: Emission enterprise and
infermediate processing enterprise
Draft A: Delivery o the intermediate
processing facility and landil site
Draft B: Delivery to the landil site

Making prior consultation obligatory
and responsibility of the party

Industrial waste delivery agent from
outside of the Prefecture

Delivery of industrial wastes to the
Prefecture

Source fund for appropriate processing
promofion poliy of industrial waste and the
fund required for recovery to the original condifion

duty-izing of prior consultaion and responsibility to participant of pollution

Industrial waste tax
Enforced in April 2002
Eission enterprise within and outside o the Prefecure]

Delivery fo the intermediate processing
facilty and landjill site:
The recycling fociliy is exempted from the tox.

Payment by self-assessment

1,000 yen/t
Hovever, for infermediate processing,
muliply a coefficient considering emission reduction.

About 400 million yen

Support of environmental industry and
countermeasures for environmental
load by industrial wastes

Review about five years affer
enforcement of the regu|uﬁon

Industrial waste tax
Under examination
Emission enferprise and intermediate processing
enterprise (within and outside of the Prefecture]

Delivery fo the infermediate processing
facility and landiill site within the

Prefecture

Collected by the intermediate processing
enterprise and final waste disposal enferprise in
conjunction with the disposal

Intermediate processing About 100 yen/t

Final waste disposal About 1,000 yen/t

About 67 million yen

Cost of the industrial waste
appropriate processing business
and policies of the Prefecture

Review five years after
enforcement of the regulations

Industrial waste tax
Under examination
Emission enterprise
(within and outside of the Prefecture)

Delivering o te infermediate foclity and

londil sie

The fax is exempled from the delivering o the
intermediote waste processing sie fo recycling purpose

Self-assesment

1,000 yen/t

About 1,700 million yen

Support of development promotion such as
technology and industrial activities, measures
for urgent ssues, and support of municipalifies

Industrial waste tax

Under examination

Final waste disposal enterprises

and companies that freat wastes infernally

The amount of waste in the landtill

site within the city

Self-assessment

1,000 yen/t

About 2000 million yen

Support of technology development and
establishment of town that enable coexistence of
waste processing and the environment and
creation of a new environment indusfry

Note: Being examined by 34 local government among 98 prefectures and cities with Health Centers [as of January 2002)
Presentation: Ministry of the Environment

For soil contamination problems, with the recent increase of enterprises that are engaged in contamination exami-
nafion af redevelopment and sale such as foctories to be redeveloped and expansion and enhancement of con-
stant monitoring of groundwater by local Governments, soil confamination by heavy mefals and volatile organic
compounds that have surfaced and the number of incidents of confamination is dramatically increasing. Immediate
actions for soil contamination will reduce the cost for future countermeasures and activate the economy associated
with land irrigation, as well as achieve environmental conservation effects, although it imposes some economic bur

den to the imp|ementers such as elimination of contamination.

In addition, expansion of new businesses assock

afed with soil contamination countermeasures is expected and deliberation is currently in progress with the submission
of the "Bill for soil contamination countermeasures."
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For the conservation of nature, the con-

Number of soil contamination incidents that were detected each year
ventional discussions tend to revolve
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Presentation: Ministry of the Environment

active recovery of the natural resources that were lost.

Conceming the problems arising from chemical substances, it is important fo nofe how effectively and economically
the environmental load caused by chemical substances even can be reduced taking info account that sufficient scien-
fific explanation of the influence is not necessarity available. Initially, it is necessary fo quantitatively assess the envi
ronmental risk, which is the risk of adverse influence of chemical substances on human health and the ecosystem, o
infroduce the concept of reduction of environmental risk as a whole, and to take precautionary approaches to prevent
the occurrence of irreversible changes, assuming the existence of some degree of uncertainty.

In addition, enterprises have started to take voluntary management such as Responsible Care activities without being
restricted by legal regulations. Furthermore PRTR (Pollutant Release and Transfer Registers) was infroduced whereby enter-
prises themselves check the emission and clarify the conditions such as emission of chemical substances to the envi
ronment, which is a fundamentally different method from the conventional regulatory method, such as promotion of fur-

ther measures by enterprises.
Example of activities taken by reducing harmful air contaminants

Transition of production of four major resins in the Japan Responsible Care Council
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o Polysiyrene o 200 —
3 g /- Target of the 1st stage
350 - g ol 1
S

300 - “ L 3 1

100 —  —
250 [~ s ° < L Target of the

V%s 8 2 2nd stage
200 [~ e 2% ¢4 50— |
Fav ¢
150 g ral ad Ma g et s B I I I R R
a
100 |© L 2] %eoo - As : : V4 1995 1996 1997 1998 1999 2000 2001 2002 2003  (FY)
e A
50 (= e L The emission indicates the increase from the base figure, which is the emission of 1995, by stacking the increase
S N | iy rhe gruph @ i (e

* The figures in the bar graph indicate the number of companies that submitted the data.
* The figures above the bar graph indicate the number of the companies whose emission increased from that of
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Presentation: Prepared by the Minisiry of the Environment based on the "Chemical Industry Stafistics Note: Indicates the substance reduction effects among the 12 substances that are targeted for voluntary control
Annual Report' Source: "Responsible Care Report 2001" by the Japan Responsible Care Council

2) Concept in proceeding with environmental countermeasures

As discussed above, various key concepts can be found in determining the basic skelefon of measures in each field of
environmental problems. These concepts can be applied over a wide range more generally, not only to specific envi
ronmental problems. To handle current environmental problems, accurate measures are necessary by using these var-
ious concepits.
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Chapter 3

<Summary of Chapter 3>

Based on the world's economic growth and population increase, we can predict further increase of environmental
load on the global scale so that the current socio economic system faces environmental constraints.

This Chapter clarifies the necessity for active immediate environmental measures to avoid such environmental con-
straints. The Chapter also clarifies that the efforts for environmental measures bring various economical benefits
and infernational contribution by Japan is important to secure sustainability on the global scale under the current
situation in the lead-up to the Johannesburg Summit. It also examines the process towards structuring of a sus-

fainable society in Japan.

1) Necessity for handling environmental constraints

In spite of annual fluctuations, the world economy is consistently
growing over the long term and the world population is expect
ed o reach 9. 3billion by 2050, which is an increase of 50%
from 2001. Such future economic development and popu-
lation growth lead fo an increase of various environmental
loads and increases the possibility for the current socio eco-
nomic system fo face some environmental constraints.  For
resources, the major mineral resources are expected fo last for
the next 30 1o 40 years only; oil and natural gases are expect
ed to be exhausted in the next 40 years and 60 years respec-
fively. Thus, a definite reduction of the absolute amount for
global resources is concerned.

Regarding the influence on the environment, for global warm-
ing, the average temperature of the entire Earth is expected
fo rise by 1.4C to 5.8°C during the period from 1990 fo
2100 and the sea level is expected fo rise for 9cm to 88cm.
It is feared that such changes impose serous influences on peo-
ple’s livelihood and  production  foundations  including
increase of drought and flood, unstable grain production, and
various influences on health and related issues in Jopan are
expected. For water resources, due fo an increase of popu-
lation and the amount of water extracted, the population of
about Shillion is expected to suffer water restriction by 2025.
For food production, itis expected that the increase of demand
for meat in developing countries will cause a dramatic pro-
duction increase; the demand for grains for livestock feed is
expected 1o be doubled during the period from 1995 to
2020. Expansion fo the lands unsuitable for cultivation may
cause deterioration of soil and water quality, particularly in
developing countries.  For biclogical diversity, ¢0,000
species of plants, which account for one quarter of all the
species in the world are assumed to become extinct by 2025.
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Number of years available in terms of reserves of major
energy resources and mineral resources

Silver [7] 23
Gold [7] 32
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Presentation: Prepared by the Ministry of the Environment based on "Statistical Review of World Energy 2001" by BP
Amoco and "Mineral Commodity Summaries 2001 [partly 2000)", and "World Metal Stafistics 2001" by
OECD/NEAJAEA



The result of calculations, called as eco
logical footprint regarding the degree of
load imposed on the environment by the
socio economic activifies such as supply
of food and timbers, and energy con-
sumption indicates that the socio eco-
nomic acliviies of the entire world
including Japan had already exceeded
the global environmental capacity, that is
the sustainable level, in 1970.

The future environmental problems in the
OECD countries in 2020 that were fore-
cast by the OECD indicate stagnation or
further deferioration in many areas such
as use of water resources, emission of
harmful wastes, agricultural - pollution,
and emission of greenhouse gases.
Thus, the OECD countries commonly rec-
ognize the urgency of environmental con-
sfraints.

2) Avoiding

environmental constraints
To avoid such situations, further efforts for
environmental measures are inevitable.

As discussed in Chapter 1, through the
severe pollution experiences and two ol
crises, Japan has rapidly enhanced ener-
gy productivity and resource productivity
and enhanced ecoefficiency. It is possi-
ble to promote environmental measures fur-
ther.

Water resources

+ Increase of the possibility of
floods as a result of
temperature rise by 3'C

+ Increase/decrease of river flow

o/

Influence of global warming that is predicted in Japan

Natural eco-system

+ Reduction of distributional area of creeping
pine and snow grouse and fransformation
of beech forest to oak forest

+ The subtropical vegetation will disappear
from the South of the Ishikari basal zone
after 50 years.

- Difficulty of retention of genetic pools due to

m' extinction of specific plant communities

such as from mountains and small islands

Temperature change
* Rise 1°C over the last 100 year!
(more than the global average)
* Increase of abnormal high "= o
temperature days

ricultural and forestry
Decrease of rice production
as a whole

Decrease of forestry production
excluding cases where the
amount of rainfall increases
Expansion of hibernation
range of inspect pests and
faster change of generations

Economy and energy
- Sales of Summer products increased
by 5% due to the temperature rise by% o
in Summer; increase of 5 million kW %
(for 16 million households) for the
demand for cooling .
+ Influence on hydraulic power generation
due to changes in the amount of rainfall
and snowfall
+ Deterioration of output of thermal power
and nuclear power generation

Health
* Increase of the pneumonia contraction
rate and the death rate of the aged

A reaioEes (e 6 @ | Coastal area

+ Advancement of pollution inner

Ocean

+ Breeding of tropical and

subtropical plankton types

« Reduction of sea ice area and

deterioration of production

by the rise of the maximum
temperature

* Increase of risk of infection of
malarig.apd Defigue fever

bays such as Tokyo Bay

+ 80% or more of sandy shores are
eroded due to the rise of sea level .
by 65cm

- Requires about 11 trillion yen for the cost
of countermeasures such as
increasing the height of embankments

* Rise of underground water level or salinification
of underground water

Presentation: "Influence of Global Warming in Japan 2001" by Ministry of the Environment {2001)

Transition of world ecological footprint

capability of seaweed under
sea ice in Sea of Okhotsk
- Downsizing of animal plankton
+ Coral in danger if the sea
surface rises at the rate of
40cm or more/ 100 years

Ecospace when the entire Built-up
160 — environment is used for humans ——Land
g 120 - .
3 obsorpﬁon
= source
S
2 g0 - Ecospace when the 10% of .
8 the environment is allocated == Fishing ground
= /_/_/_/\_,_,—————/_ for other organisms tForesi
k —— Grazingland
40 M
—— Arable land
0
1960 1965 1970 1975 1980 1985 1990 1995 FY

Ecological footprint: The following items are converted to the common unit called "area unit"; area unit
indicates how much load the socio economic activities impose on the global environment and the total
area unit has increased by about 50% (about 1.5% annually) since 1970, reaching 16,4 billion area
units in 1996. (1) Cropland required for food production(2) Grazingland required for production of meat
and diary products(3) Forest required for manufacturing of paper and timbers(4) Fishing ground required
for marine products(5) Forests required for absorption of carbon dioxide that is emitted as a result of

energy consumption(6) Land required for housing and infrastructure

The global ecospace in 1996 accounts for 12,600 million area units (ecospace accounts for 11,3 billion
area units when 10% of the environment is allocated for other organisms). The world ecological footprint

exceeded the ecospace in the 1970’s and currently exceeds it by about 30% (about 45%).
Source: "Living Planet Report 2000" (2000) by WWF
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Regarding reduction of emission of carbon dioxide, new
energies such as solar power generation, wind power
generation, and biomass account for only 1% of the fofal
supply of primary energy and the proportion of the num-
ber of low-emission vehicles such as hybrid vehicles o the
fotal number of vehicles is still low (about 1%). For these
reasons, various additional measures are expected fo be
infroduced.

For resource utilization, consumption control of natural
resources and reduction of environmental load require
efforts for reduction, reusing, recycling, heat recovery, and
proper treatment in that order. For recycling, the amount
of material produced by subtracting the amount recycled
from the emission amount for each resource or confainer

Amount produced by subtracting the recycled amount
from the emission amount among the main nonferrous metc;lqs]
1997]

Emission ?:\)ount (ton) Recyclln(g)rclte (%) AX (1= %00) (fon]
Aluminum 1,662,000 54 766,000
Copper 598,000 66 202,000
Zinc 364,000 20 291,000
Lead 277,000 66 93,000
Cadmium 1,080 28 780

Source: Prepared by Ministry of the Environment based on the *Examination and research relafing to ‘Recycling

economy system in nonferrous metal materials (March 1999)" by Clean Jopan Center

Amount produced by subtracting the recycled amount from
the emission amount among major container packages

(2000)
Emission amount (tgr:) Recycling rate (% =)k2 e
o) _B
) ® AX (1= %00) [ton)
Steel can 1,215,357 84.2 192,026
Aluminum can 167.5 80.6 32
PET bottle 362,000 34.5 237,110

package shows further implementation possibility o
resource recycling.

*1 100 million cans for aluminum cans only
*2: Recovery rate for PET bottles
Source: Prepared by Ministry of the Environment based on the data provided by the Clean Japan Center

1) Environmental measures and technical innovation

To avoid environmental constraints discussed in Section 1, it is necessary and vital fo sfart the new measures in such an
economic recession age as this for planning of sufficient handing before the occurrence of any adverse influence of the
environment.  Such measures can give a positive effect fo the economy when faken property through various effects
such as avoidance of future damage in addition to technical innovation, employment creation, and ripple effects.

For technical innovation, proper measures of automobile and solar energy generation as discussed in Section 2 Chapter
1 have stimulated domestic technology development, and Japanese enterprises are now proud of their toplevel tech-
nical power in the world, while Denmark has started development and sales of wind-driven power generation fo be
first in the world and currently holds 40% share of the world market.  Fuel cell batteries are also one of the major pro-
jects that are to be tackled by the giant world enterprises as
a joint development and in Japan also, a trillion-yen market
is expected fo be born in 2010.

Fuel cell battery introduction target and market scale

I Commerciol fuel cel batteries

(10,000 units) .
10000 wis To&sg%%d fue\] cell batteries Penetration rate (%)
o 10, unifs _ 15
600 Fuel cell battery driven vehicles 570
- (10,000 units}j nun 500 I
[~ = Proportion o the tofal number e
of household (%) »
400 — Proporﬂon fo the tofal number of - 10
vehicles (%]
Production share of solar power generation panels D)= \
and wind-driven power generators by country 200 6.9% s
q g 120 110
Production share of solar Production share of wind- 100 — 20% -
Eower generation panels driven power generators ol ‘ 225
y country (2001) by country (2001) 0 0.07% ] = 0
Other areas 2010 FY 2020
8.3% Other areas
19.2%
2010 2020 (Reference) 1995
Spain Market scale | 1 trillion yen | 8 frillion yen Market scale |Agricuture 8.4 rillion yen
12.7% Beverage 8.5 trillion yen
ps Petrochemical product| 7.5 rilion yen
ermany Railway transport | 6 rillion yen
24.1% Y
Accommodation 7 trillion yen

Presentation: Prepared by Ministry of the Environment based on the data supplied by Ministry
of Economy, Trade, and Industry:research comniffee for fuel cell batiery practical use in the strategy
[2001) and inferindustry relstions table [1995)

Presentation: PV Energy Systems,Inc. "PV NEWS', BTM Consult APS "Infernational Wind
Energy Development" (2002)
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Current situation of eco-business market scales of Japan and future forecast While market globalization s pro-

Eco-business

Market scale (100 million yen) | Employment scale (persons) 9 ressi ng, The TeChnO|ogies thOT were

A. Environment pollution control

1997 | 2010 | 1997 | 2010 | developed by advanced enterprises
142,140 | 188,430 | 311,258 | 340,350

Manufacturing of devices and pollution prevention materials

15475 T 17820 22346 T 21se3 | are acquiring large market shares

1. Air pollution prevention

2. Waste water treatment

3. Waste processing

4. Soil and water purification (including underground water)
5. Noise and vibration prevention

6. Environment measurement, cnu|ysis, and assessment

7. Others

3052 | 3,660 | 4826 | 4288 | hroyghout the world.  Since environ-
9,824 | 10828 | 15550 | 12,593

89 387 201 611 | mental problems are common world
15 | 2,408 24| 292 | -

V5 e o 145 | issues, the superiority of Japanese fech-
352 473 | 1491 | 1295 | nology can also be developed further

Providing services

86,098 | 103,607 | 246,005 | 256,139 | in the market relafing to environmental

8. Air pollution prevention

9. Waste water treatment

10. Waste processing

11. Soil and water purification (including underground water)
12. Noise and vibration prevention

13. Research and development regarding environment

14. Engineering regarding environment

15. Analysis, data collection, measurement, and assessment
16. Education, training, and information distribution

17. Others

0569 | 12111 | 8575 | 7991 | measures, which is expected o

73,904 | 85202 | 226,174 | 231,49 | expand further in the future.
356 3,225 1,290 5,223

2,197 2,186 9,517 9,469

Construction and equipment installation

18. Aiir pollution prevention

19. Waste water treatment

20. Waste processing

21. Soil and water purification (including underground water)
22. Noise and vibration prevention

23. Environment measurement, unu|ysis, and assessment

24. Others

21 348 133 806

51 534 316 1,154
42,567 | 66,964 | 42,906 62,318
0 59 0 72

33,942 57,884 30,515 52,040
7,196 6,421 11,107 7,868

1,429 2,599 1,285 2,337

B. Environmental load reduction technology and products
(Manufacturing devices and providing techno|ogy, materials, and services)

2,256 5,464 3,516 8,774

1. Environment load reducfion and energy conservation technology, and associated processes
2. Environment load reduction and resource conservation products|

0 2,500 0 5,747
2,256 2,964 3,516 3,027

C. Effective use of resources
(Manufacturing devices, providing technology, moterials and services, construction and installafion of equipment)

Notes:
1. Column A confains the items that are difficult to
assume by distinguishing "manufacturing of devices and

103,031 | 207,049 | 380,371 | 517,883

1. Prevention of indoor air pollution

2. Water supply

3. Renewable material

4. Recyclable energy facility

5. Energy conservation and energy control
6. Sustainable agriculture and fisheries

7. Sustainable forestry

8. Natural disaster prevention

9. Eco-tourism

10. Others (nature profection, eco-envi , bio diversity, etc.)

- - pollution prevention materials” and “construction and
288 1,051 337 1,710 equipment installation.” Therefore, those that are

37,451 88,506 87,081 | 169,119 assumed to be ordered as individual devices only were
],690 7,]09 6,302 ”,946 classified as "monuFodur'\ng of devices and po“uh’on
7,560 24,949 12,619 25,777 prevention materials” and those that are assumed to be
— — — — ordered as plants were classified as "consfruction and
— — — — equipment installation."
— — — — 2. Some items are marked as " - " due to unavailability

of data.

56,041 85,434 | 274,032 309_330 3. Data of 1996 is used for some of the market scale of

Grand total

247,426 | 400,943 | 695,145 | 867,007 |77

Presentation: Ministry of the Environment

2) Environmental measures and

The report regarding "environmental poli-
cies and employment' that was
announced by the OECD in 1997 indi-
cafes a slight positive effect of the influence
of environmental measures on employment
as a whole, although it is very small.

Regarding the employment creation con-
difion in the environment field in each
country, Germany provided employment
for about 1.3 million in the environment
field, which exceeds that of the machine
manufacturing industry or the food related
industry. In the USA also, the recycle and
reuse industries created about 1.12 million
jobs, which is equivalent to the automobile
manufacturing industry.

employment

Latent influence of environmental policies on employment

‘ Environmental policy ‘
\
v v v

Implementation of Implementation of Increase of household Increase of overseas
mp el mp) . > T onvi | demand for environmental
9"V"Zn"‘e“ METRES by the Go f s conservation fype products
)y companies y the Government CRTuIE and services
v v v v Vv
\ Al ‘ el Increase of demand
f“;'”‘e € ﬁ"’ d"‘ ‘°"d Improvement of Increase of employment "Qrequ:e ClC S Reduction of of environmental
ofthe secor hat depends | —— o oo ment quoliy in the environment in the environment disposal income conservation products
on the environment qualiy e related businesses and services| and services

I

Reduction of production

I

Reduction of production due to Increase/decrease of
of the sector that produces erna > demand for ofh
ool g invesmen alfemaiivesor price »|  demand for other
P increase caused by cost increase products and services
environmental load
Increase of employment| Decreose of employment Decrease of employment Increase of employment| ez Increase of employment|
ployme rease of employment p Py employment 3
‘ Multiplier effect ‘
l Net employment effect l

Sources: Prepared based on the "Environmental Protection and Employment" (1998) (modelled on OECD
"Environmental Policies and Employment" (1997) by Ministry of the Environment in Germany
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In Japan also, the employment scale in the environment field as of 1997 reached about 700,000 and the number is
estimated to reach about 870,000 in 2010. For the employment measures that are taken by Prefectures, the result of
urgent regional employment special grants shows that the environment and recycling fields account for about 30%, which
is the highest proportion.

3) Ripple economical effects by environmental measures

Environmental measures are considered to be expenditures
for enterprises, however, for enferprises that manufacture facil-
ities required for implementation of environmental measures, ~ Transition of production of environment-related equipment in value

environmental measures are sales. The environment related “01082!?”7””’

market is expanding; the environmentrelated equipment pro-

duction performance has increased from about 34.1 billion 16,000 |- A-0-m0
yen in 1966 1o 1,643 .2 billion yen in 2000. The result of R I il

the analysis of the production induction effects and employ- O e men

ment creation effects through investments in the environment 2ol Water ollion contcl sqipment

field estimated by using an interindustry relations table indi- B Wste processing equipment .

cates that environmentrelated businesses have approxi- 10,000 |- B AR (AR(AR [

mately the same production ripple effects as those of the con-

struction sector industry. 8,000 - _

6,000 — HEH M A

4) Avoidance of future damage A oA SRS S

4,000 —

We tend to become hesitant over the implementation of mear pono L (TN

sures under the current difficult economic situation. For envi- HH E{Sinlmia HL
Sl

ronmental measures, the effects appear in the future while LI i iy
. . . 1966 67 68697071727374757677 7879 8081 82 83 84 85 86 87 88 89 90 91 9293 94 95 96 97 98 99 2000 (FY)
the cost occurs immediately and the benefit spread fo the

o

Presentation: Prepared by Ministry of the Environment based on the data supplied by

entire sociely, not fo the individual enferprise.  Therefore, Japan Industial Machine Association.
since the cost bearer does not necessarily gain the benefit
associated with the cost, the burden is sometimes avoided Cost of damage in pollution-related experiences in Japan

and estimated cost for countermeasures

or delayed. However, we have dlready experienced bitter

i ) ; ) Annual cost of damage Annual cost for measures
lessons in recent history; when people’s health is damaged Air pollution in Yokkaichi 21,007 million yen 14,795 million yen
by environmental pollution, the damage cannot be | Minamata disease TR i ez 123 million yen
reversed, the environment is difficult fo recover or recovery |t aidicase 2,518 millon yen 802 millon yen
]( h . . | . o | Presentation: Prepared by Ministry of the Environment based on "Pollution Experiences of Japan®
of the environment is eXTremeV expenswe once it is lost. by Global Environment and Economy Research Institute

For the problems on the global scale, the amount of damage becomes vast and UNEP estimates the tofal amount of
damage will reach 304.2 billion dollars over the entire world when the density of carbon dioxide in the atmosphere
reaches twice that of the pre-industrial revolution level in 2050.

As discussed adobe, the effects of environmental measures on the economy have various facets. VWhen faken proper-
ly, these environmental measures result in economical benefits such as technical innovation, securing of employment and
ripple effects. In addition In the sense of avoiding future damage, environmental measures may give positive effects to
the economy.
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1) Factors of instability of the international society caused by deterioration of the
natural environment

The current background of frequent regional disputes has produced a vast number of refugees worldwide. In addi-
fion, "environmental refugees’ who were forced fo leave their residences due to destruction of the environment are
estimated fo reach 25 million. Thus, environmental problems have become serious problems.

Population shifts caused by the environmental problems and cross-border environmental problems such as acid rain,
and pollution of international rivers have become the factors of instability in the infernational society.

2) Securing stability of environment, society, and economy

With these conditions l(orming the background, recently Dependency of Japan on imports for its major resources
: - ; 1980 2000 (1)
the environment and security issues are often associated TS o e
. d . F | Th b t ]( ”E . " amount"| ambont lependency (%) amosnto" | ambont lependency (%)
In Aiscussions.  For example, ihe subject o nvircnmen Timber <raw material> (1,000m?| 34,051 | 43,892 563 | 17,987 | 19,511 52.0

and Security" was included in the final communique of the | Gaisudngheds 1000w | 10750 | 26120 | 708 | 10450 | 26810 | 720

G8 Environment Minister's Meeting held in 1999, | Ceal(1,000ton) 18095 | 72711 ) 801 | 3126 145278 | o7
. Crude oil (1,000 kl) 503 | 256,833 99.8 740 | 249,814 99.7

Under the recent climate where mutual dependency |Newlgosmilinm) | 2157 | zesss| 12| 261 | 10szes| o7
beyond borders has become increasingly stronger world- | lrenore (1,000tons) (21 | 477 | 133721 | s06 4] 131733 | 1000
d d f I b | K ffh |d ! Copper (1,000 tons) 53 867 94.2 1 4,469 100.0
wide due fo globalization of the world economy, recen P ol srs| 1000 o om| 1000

rehension regardin r f instability of som Source: "Raw materials demand and supply safisics”, Food demand ond supply table® by the Minity of
Opp enensio egO d g Sp eOd © S Ob T\/ oF some A;:irccjture?vgo?‘]eitergcasndeFr\'T;ﬁgrieinofJsgpgrr ;? IS"‘TCrSend g?M\neieTandi:thg? o\;/)o?w” sndXTroede {;\I/Sh!\?/eof’cper"
c

regions in the world due fo environment desfruction is by heMinisty of Econamy, Tred, and Transpor
; ; : AR 1. The data of timber and grains is that of 2000
|ncreOS|ng. TO secure SUSTOanb””y on The glObO| SCO|e, 2. Th: vt(;\l?e?of‘rgo%gnwergeg;'\srnlscﬂeg ui'mg the average grade of iron ore as 38.9% based on the
. . stafistics survey of the amount of mineral reserves.
the approach from each facet of the environment, society,
and economy is necessary. For Japan, which largely
depends for ifs resources, energy, and food on overseas countries, active confribution is important fo secure sustain-

ability on the global scale, considering the size of the environmental load.

3) Significance of "World Summit On Sustainable Development"

From the end of August, 2002, the "World Summit On Sustainable Development” will be held in Johannesburg ( South
Africa). For the significance of the meeting, the following items are expected

<1> Political decisions made by the world leaders indicate the guideline of intemational efforts associated with sus-
fainable development in the 21st Century.

<2> New challenges and opportunities that the infernational society is facing are verified and infernational agree-
ments are made regarding the future practical measures.

<3> Participation of various concemed stakefolder over a wide range, as well as the Governments, further promotes
the realization of susfainable development.

Constructive discussions by world leaders in one place Environment Kuznets curve
regarding actualization of sustainable development, in par- A
ficular, environmental prosection and poverty eradication in
developing countries are extremely meaningful in securing
worldwide susfainability. For Japan, which depends signif-
icantly on overseas countries, this is a good opportunity fo
make active contributions.

N Using experiences of
developed countries

uoyn|jod |pjuswuoiiAue o sa1B3Q

4) International contribution in the environ-
mental Fleld National income per capita

Presentation: Prepared by Ministry of Environment

\

According to the analysis result of the relationship between
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economic growth and environmental load, the environmental load is low af the inifial stage of economic growth and
increases as the economic growth progresses, and after the economic growth reaches a certain stage, the environmental
load decreases due to the development of environmental measures.  Such a reverse U curve is called an environmen-
tal Kuznets curve. To achieve sustainable development, it is extremely effective for developing countries fo reduce the
degree of the reverse U curvature, instead of following the same development path as developed countries.  For this

reason, it is important for developing
countries fo actively tackle environmental
measures and at the same time fo gain
the cooperation of developed countries
that have the knowledge of such mea-
sures.

In particular, in the Asian region, future
rapid population increase and econom-
ical development are expected, resulting
in increase of environmental load caus-
ing instability of the regional society. The
Japanese government, which is closely
related to the Asian region in terms of the
sociely, economy as wel as environment
,must make efforts for securing environ-
mental, social and economical stability in
the Asian region by allocating 30% of its
official development assistance (ODA fo
environmental proposals.

Actual examples of the Official Development Assistance (ODA)

in the Asian region by the Japanese Government

China Mongolia Laos
@ Environment Model ® The 4th Thermal AThe Study on Rural Elecrificction
City Project Power Plant Project by Renewcble Energy in

Rehabilitation Project Loo People's Democratic Republic
The Forest Conservation and
Afforestation Project in Lao
People's Democratic

Republic

(Guiyang,Dalian,Chongging)

@ The project for Improvement of
Environmental Information Network
The Japan-China Friendship
Environmental Protection Center

Thailand
® Metropolitan Rapid Transit

Authority Inifial System Project

A The Study on the Acid

Deposition Control Strategy in
the Kingdom of Thailand

Pakistan
@ Ghazi Barotha

Hydropower Project

Nepal
® Meﬁ:mchi Water
Supply Project |
Community Development arid-..
Forest/Watershed Conservdtion

Project iw Lt
India |

1 ’

@ Free distribution and training 1 r
plan for struggling farmers *, %y 4
of environment-friendly L
national insecticide | 4
Maldives

A Study on Solid
Waste Management
for Male' City in the

Republic of Banal
P angla Desh Bhutan Myanmar
S"‘."'Ld'vis A Study on Groundwater A Feasibilty Study A The Study on
ri Lanka Developmentfor o1 the Development Infroduction of
® Greater Kandy Water  Northwestern Areasin  of punatsanchhu Renewable Energy

People's Republic

Supply Project
of Bangladesh

A The Study on Improvemmt
of Solid Waste Management
in Secondary Cities o?
Sri Lanka

to Rural Areas
in Myanmar

Hydropower Project
in the Kingdom of Bhutan

Loan assistance
@ Grant aid
A Development survey
Project type technical cooperation

“A Feasibility Study on The

Sihanonkville Combined

Cycle Power Development

Project in The Kingdom of

Cambodia

Vietnam

® Ho Chi Minh City Water
Environment Improvement

Project

Study on Sanitation

Improvement Plan for

Haiphong City in the Socialist

Republic of Vietnam

Philippines

Y @RTNo.line
-1

enhancement plan
@ Kamanava district flood

- confro|/drcinage
=  system improvement
i

Indonesia
Environment
Management Center
Biodiversity
Conservation Project

Malaysia

A The Study for the Sustainable

Groundwater Resource and
Environmental Management
for the Langat Basin

The Project on Risk
Management of Hazardous
Chemical Substances

Presentation: Prepared by the Minisiry of the Environment based on the data supplied by Ministry of Foreign Affairs Japan Bank for Inferational CooperationBIC)

and Japan International Cooperation AgencylJICA

As discussed above, we are required to fake further measures for reducing the environmental load. In the measures
based on the current mass production, mass consumption, and mass waste producing socio economic system, the effects
are limited. To build a sustainable society within the limited ecospace, it is necessary fo review the current socio eco-

nomic system itself.

Based on this concept, the Government established a "Harmonious Coexistence Conference” hosted by the Prime Minister
in order to fransform the society to the "sustainable simple society that emphasizes quality" and examined the measures
for realization of Japan as the country of harmonious coexistence with the earth. In the discussions held in the confer
ence, various suggestions were submitted under the recognition that "harmonious coexistence” is to reform the current
socio economic sfructure, our livelihood, and our sense of value based on the environment viewpoint.  The discussions
suggested that the conventional socio economic system is to be changed fo minimize the use of resources by econom-
ic activities, recycle the resources, and shift the contents of economic development from quantitative expansion o qual

ifative improvement.

As for the actual image of the new socio economic sysfem, all the entities such as citizens, enferprises, and governments
are fo collectively make efforts and examine in reduction of the environmental load so that such a sysfem is created.But

some of the measures faken by the entities may lead to review of the current socio economic system.
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For insfance, the recent frend shows that consumers sfarted fo Material wealth or spiritual wealth

move away from the adherence fo new items, to extended use o

of consumer durable goods and sharp increase of the used 6o e oty o 57.0%

item retail industry, increase of consumers desiring "spiritual 50|~ ".,‘.," e A
wealth" rather than "material wealth" and valuing having suffi “ - N 0t < Mool wlh 2
cient time for oneself. Thus, the sense of value fowards the rich- andhd

ness of sociefy is changing. As discussed in Section 2 Chapter or 20.9%

2, a transformation may occur from utilization of materials to 20 ;'-'.o". - e

utilization of services that is de-materialization across the entire ok e e e e 1075
sociely, as seen in the increase of lease and rental services in R

many enterprises. This may produce the result that cannot be e ———
achieved by efficiency improvements of individual products. R

Vitalization of regions through improvement of voluntary mea- , _ o
. . . . o . . *1: Since materially satisfied to some degree, wished o emphasize the life of spiritual wealth.
sures relating to environment in regions indicates a direction  *2: Wished o emphasize moeril weolh
. . . . Source: Cabinet office "Survey of public opinions regarding National Life" by Cabinet office
different from the socio economic system based on the exist
ing overconcentration on mass production.

As discussed adobe, the environment as the foundation of the world socio economic system is in a serious condition in
many fields. In fact, measures by enferprises and citizens have gradually started o penefrate and attempts are being
made to improve ecoefficiency so that
reduction of environmental load exceeds
economic growth. However, to restrict the
fofal environmental load fo a certain Recyclable resources Unrecyclable resources

Definition of "Sustainable Society" in the Environmental Basic Plan

range, it is necessary to fundamentally
review the socio economic system based
on the current concept of mass produc-
fion, mass consumption, and mass waste
production and aim for transformation fo
a society of a new sfage independent of
resources and energy mass consumption
with the maturing of the economy.

Activities within the
range that allows for
inheritance of eco-system

Avoidance of reduction
of biological diversity

In this year as the 10th year from the Earth

Summit, the Johannesburg Summit will be

held and the meaning of susfainable

development will be discussed again. In this opportunity, we must contemplate what choice is to be made to start the
first step for construction of a sustainable society and proceed with structural reform of the society based on the view-
point of the environment for the future.

Source: Ministry of the Environment
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Part 2 : Current Environmental Issues and Environmental Conservation Measures by Government

This part reports the current conditions of environmental problems and the environmental conservation mea-
sures that were implemented in 2001 based on the Basic Environment Plan under the Chapters indicated
below. The following Chapters clarify the current conditions of environmental problems and issues in the

major fields.

Chapter 1 Creating a Socio Economic System Based on Sound Material Cycles with Minimal Environmental

Burden

Chapter 2 Basis of Measures, and Measures to Promote Participation of All Segments of Society

Chapter 3 Measures to Promote Infernational Action

Chapter 4 Effective Implementation of the Basic Environment Plan

1) Global Scale Conservation of Air Environment

(1) Global warming

With the recent expansion of human acfivities, a large amount
of greenhouse gases such as carbon dioxide and methane
gas is emitted info the air, enhancing greenhouse effects and
increasing the possibility of global warming.

The 2001 report of the Intergovernmental Panel on Climate
Change (IPCC) indicates a rise of the average global surface
temperature by 0.6+0.2°C since 1861 and forecasts a fur-
ther rise by 1.4C 1o 5.8 until 2100 and a rise of the sea
level of between @cm and 88cm. The observation by Japan
Meteorological Agency indicates a rise of the average annu-
al temperature by about 1.0C over the last 100 years and
the influence of global warming on the natural environment is
already detected such as reduction of the sea ice area of Sea

of Okhotsk and a shift of natural habitat areas of animals and plants.

Transition of global CO2 emission (1950-1996)

(Million tons)

7,000 —

6,000

oqi0)

UOISIBAUOD U

2,000

1

5,000

4,000

. 3,000

,000

Total

Developed countries

Western developed countries

Developing countries

Eastern Europe + Previous USSR

0 1 L L L L L L
1950 1960 1970 1980

L L
1990 (Year)

Presentation: Prepared by the Ministry of the Environment based on the data supplied by the Carbon Dioxide analysis

Information Center of Oakridge National Institute (USA)

Among the greenhouse gases emitted in 1999 in Japan, the carbon dioxide emission accounts for 1,225 million tons and
the emission per capita is 9.6/ fons (both are based on carbon dioxide conversion).  The emission per capita has increased
by 6.3% since 1990 and the total emission shows an increase of 9.0%. The results by sector indicates an increase of
23.0% in the fransporiation secfor, an increase of 20.1% in the public welfare (business) sector, and an increase of 15.0%
in the public welfare (household) sector, while the result shows an increase of 0.8% in the indusfrial secfor.

Chronological change of anomaly of average surface temperature
in Japan in common year (1898 to 2001)
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Note: The bar graph shows the value of each year. The blue line indicates the average shift change
of the value in each year and the red line shows the long-term trend.
Presentation: Japan Metrological Agency
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Condition of carbon dioxide emission by sector in Japan

Emission (Unit: million 1)
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Sector 1990 -> 1999 (Compared to 1990)

—( Industry 490 million t -> 494 million t (increase 0.8%]]

[ j' portation 211 millon t-> 260 million t increase of 23.0%) ]
L Public welfore (domestc) 138 million t-> 159 millon  increase of \5.0%]]

Pubc vlfare fusies) 125 mlon > 150 milfont (ncese f 2013 )

Energy transformation 77 millon t-> 88 million t increase of 1 I.7%]]

/{ Industrial process 59 million t -> 53 millon t (decrease of 9.5%]]

Q O—Q—O——O—()_O_O_O_Q_G\( Waste (incineration of plasfic and crude oi) 13 million r->}
1990 1991 19921993 1994 1995 1996 1997 1998 1999 (24 milliont (ncrease of 86.3%)

(FY)

Presentation: Minisiry of the Environment



To solve global warming problems, the Japanese Government is to make its utmost efforts for approval of the conclusion
of Kyoto Protocol in the 154th ordinary session of the Diet, and esfablishment of the domestic collateral law that is required
for the approval regarding the greenhouse gas emission of developed countries in order fo conclude in 2002 the Kyoto
Protocol that sefs consfraints on emission values. In addition, the Govemnment needs to enhance the measures in every
sife of the socio economical system and organically combine measures of each aspect. At the same fime, a fundor
mental measure is necessary in the future for reviewing and changing the mass production, mass consumption, and mass

waste producing modem socio economic system.

(2) Ozone layer depletion

It became clear that the ozone layer is being depleted by ozone
layer depletion subsfances such as chloroflucrocarbon (CFC).
When an ozone layer is depleted, harmful ultra violet rays reach
the Earth’s surface, causing health hazards such as skin cancer
or cataracts.

Ozone layers being depleted globally except over fropical areas
and the rate of depletion is higher in the highest lafitude regions.
In Japan also, a statistically significant trend has been verified in
Sapporo, and in the South Pole, the largest

ozone hole in history was observed in 2000.

The ozone layers are in a fragile condition due

fo the emission of man-made chemicals.

Transition of scale of ozone holes
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Presentation: Japan Meteorological Agency  "Ozone Layers observation Report 2000"

pH distribution chart in rainfall

Result of 2nd survey and 3rd survey

The Japanese Government confrolled produc-
fion of CFC by establishing the Ozone Layer
Profection Law in 1988 established the "law
Regarding Recovery and Destruction of Freon
Associated with Specific Products” in June
2001. This law made obligatory the recov-
ery and desfruction of Freon in commercial
freezer air conditioners and car air condition-
ers.

Kitokyushu 5.0/4.8/5.2/5.2/5.2/ %

2) Conservation of Air
Environment (Excluding the
global scale air environment)Air
Environment

(1) Acid rain
Acid rain is a rain that shows strong acidity for
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Average of 2nd survey“)/l 993/1994/1995/1996/1997
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Hidoke 4.9/5.2/4.8/ % /4.8/4.9

Tswkba  4.7/%/% /% /4.8/49
Koshima  5.5/% /5.6/5.7/% /5.8
Tokyo /% /% /% /% /%
Ichihara  4.9/5.2/5.5/5.3/5.4/5.0
Kawasokai  4.7/5.1/4.7/4.8/5.0/4.8
Tonzawa —/—/—/4.8/48/49
Inuyoma  4.5/4.7/4.8/4.7/4.7/4.8
Nagoya 5.2/5.3/5.3/4.7/4.7/5.0
Kyoto Yawata  4.5/4.7/4.7/4.8/47/48
Oska 4.5/4.8/4.5/47/47/49
Amagasoki 4.7/5.0/4.8/48/47/49

dissolved sulfur oxides and nifrogen oxides that
are generated from combustion of fossil fuels
and so on. The impact of acid rain over a

Oitokuiys —/—/4.5/4.7/47/50

s Omuta 5.0/5.3/5.5/5.5/5.5/5.5

3

%\ Amami 5.7/5.5/5.0/5.1/ % /5.3
Kunigami - —/—/% /49/5.1/%

Ogasowara 5.1/5.1/5.3/5.3/5.4/5.6

wide range Pisces for the acidification of inland
water was such as lakes, swamps, and rivers,
and forests by acidification of soils, and accel
eration of deferioration or collapse of trees and
cultural heritage buildings by acid deposition,
is feared.

—: Not measured

discarded)

Meeting

*: Invalid data (discarded by the annual judgment criteria)
Notes: 1. Average value of the 2nd survey over 5 years (excluding missing measurement and the annual average values that were

2. In Tokyo, values are measured in different positions in the 2nd survey and the 3rd survey

3. In Kurahashijima, values are measures in different positions in 1993 and 1994

4. For Sapporo, Niity, Hidake, and Tsukuba, the measurement frequencies are different in 1993 and from 1994 onwards.

5. Data of the winter closed points (Oze, Nikko, and Akagi) is excluded
Source: "Summary of 3rd Acid Deposition Survey" by the Ministry of the Environment, Acid Deposition Countermeasure Review
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In Japan, almost the same degree of acid rain impact is observed as in Europe and America from which damage has
already been reported. However, the impact on the ecosystem has not been clarified yet.  Since in general, the dam-
age by acid rain surfaces after a long period of time, if acid rain continues at the present rate, the damage of acid rain

may become actualized.

(2) Photochemical oxidants

Photochemical oxidants are generated as the secondary product of photochemical reactions when primary pollutants

mainly consisting of nifrogen dioxides and hydrocarbons that
are emitted from factories, offices, and automobiles receive
imadiation from sunlight. Photochemical oxidants cause pho-
tochemical smog that irritates the eyes and throats or influ-
ences the respiratory organs, however, the level of photo-
chemical oxidants sfill exceeds the environmental standard
in almost all the areas nationwide.

(3) Nitrogen oxides

Nifrogen oxides that adversely affect the respiratory organs
at high concentration are generated mainly by material com-
bustion. They are mainly generated from stationery sources
such as factories and mobile sources such as automobiles.

The annual average concentration of nifrogen dioxide in
2000 was slightly higher than that of the previous year, how-
ever, the longterm view shows that the concentration
remains almost af the same level. For the environmental stan-
dard achievement statuses for nifrogen dioxide in 2000, the
Ambient Air Pollution Monitoring Stafion indicated 99.2%
and the Automobile Exhaust Gas Monitoring Station indi-
cated 80%. However, the standard has not been satisfied
over a wide area surrounding the urban areas that are spec-
ified by Automobile NOx Control law {law Conceming
Special Measures for Total Emission Reduction of Nifrogen
Oxides from Automobiles in Specified Areas) and the con-
dition of air pollution is sfill unsatisfactory. Based on this rec-
son, the implementation was enhanced by amending the

Automobile NOx Law in 2001.

(4) Suspended particulate matter

Suspended particulate matter is particles with diameter of 10
micro meters or less and float in the air. Suspended partic-
ulate matter consists of two categories:primary particles such
as diesel exhaust particles that are emitted from diesel auto-
mobiles and flinged-up soils; and secondary particles that
are produced by changing gaseous substances such as nifro-
gen oxides info particles in the air. Being extremely small,
such matters stay in the air for a long time, are deposited in
lungs and the frachea, harming the respiratory organs at high
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Transition of annual average concentration levels of nitrogen dioxide
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Presentation: Prepared by the Ministry of the Environment based on "2000 Air Pollution Status Report” (FY)

Transition of environment standard achievement status associated with nitrogen dioxide
in specific regions (Roadside air pollution monitoring station)
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Notes: 1. Specific regions include some regions that are targeted for Automobile NOx Law in Saitama
Prefecture, Chiba Prefecture, Tokyo, Kanagawa Prefecture, Osaka, and Hyogo Prefecture
2. Air pollufion by nitrogen dioxide based on the environmental standard is assessed as follows; among
the daily average of nitrogen dioxides in each measurement station, the value is assessed from the
lower value fo that equw%em fo 98%
Presentation: Prepared by the Ministry of the Environment based on the "2000 Air Pollution Status Report'
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concentrafion. Transition of environment standard achievement status of suspended particulate matter
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Source: "2000 Air Pollution Status Report" by the Minisiry of the Environment

Transition of average concentration level of sulfur dioxide
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3) Conservation of water, soil, and ground environment

(1) Water environment

The result of national public water quality monitoring in 2000 indicates that the environment standard achievement rate
regarding human health such as cadmium is 99.2%, however, the environmental standard achievement rate regarding con-
servation of living environment such as COD, which is a typical water quality index of organic pollution, is 79.4%. In par-
ficular, the achievement rates in the enclosed waters such as lakes, swamps, and bays are still low. The COD indexes,
which are the typical indicators, indicate ©3% for Tokyo Bay, 56% for Ise Bay, 76% for Seto Inland Sea, and 42.3% for
lokes and swamps. To take the proper measures for such a condition, the Government decided to reduce COD indexes
of Tokyo Bay, Ise Bay, and Sefo Inland Sea further. The Government also decided fo implement the 5th Areawide Total
Pollutant Load Control targeting 2004 as the implementation year by adding nitrogen contents and phosphorus contents
as the specification items as well as COD, in order to promote comprehensive reduction measures combining nifrogen and

phosphorous, which are the causes of eutrophication.

Transition of rate of specimens exceeding environmental
standard associated with health items (8th item)
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Notes: 1. The rate of a specimen of alkyl mercury exceeding the environmental standard is 0% since 1971.
2. As a result of revision of the environmental standard made in March 1993, the environment standard
value of lead was revised from 0.1mg/I 10 0.01 m?/\,the standard value of arsenic was revised from

0.05mg/! to 0.01mg/I, and the standard value o

organic phosphorus was delefed (nof defected)

Presentation: Prepared by the Minisiry of the Environment based on "National public water quality monitoring in 2000"

Groundwater quality monitoring result of 2000

Substance Number of wells excmm:mfmd Excess rate %|  Environmental standard
tested (wells) (wells)
Cadmium 2,997 0 0.0 0.01mg/! or less
Total cyanogen 2,616 0 0.0 not detectable
Lead 3,360 10 0.3 0.01 mg/l or less
chromium(VI) 3,187 1 0.03 0.05 mg/| or less
Arsenic 3,386 65 1.9 0.01 mg/l or less
Total mercury 2,833 2 0.1 0.0005mg/! or less
Alkyl mercury 1,048 0 0.0 not defectable
PCBs 1,818 0 0.0 not detectable
Dichloromethane 3,534 0 0.0 0.02 mg/l or less
Carbon tetrachloride 3,675 2 0.1 0.002 mg/l or less
1, 2- dichloroethane 3,301 0 0.0 0.004 mg/l or less
1, 1- dichloroethylene 3,650 2 0.1 0.02 mg/I or less
cis-1, 2- dichloroethylene 3,657 12 0.3 0.04mg/| or less
1,1,1- trichloroethane 4,219 0 0.0 1 mg/l or less
1,1,2- trichloroethane 3,286 0 0.0 0.006 mg/l or less
Trichloroethylene 4,225 22 0.5 0.03 mg/! or less
Tefrachloroethylene 4,225 17 0.4 0.01 mg/l or less
1, 3- dichloropropene 3,039 0 0.0 0.002 mg/l or less
Thiuram 2,528 0 0.0 0.006 mg/| or less
Simazin 2,508 0 0.0 0.003 mg/| or less
Thiobencarb 2,453 0 0.0 0.02 mg/! or less
Benzene 3,436 0 0.0 0.01 mg/l or less
Selenium 2,634 0 0.0 0.01 mg/l or less
Nitrate nitrogen and nifrite nitrogen 4,167 253 6.1 10 mg/l or less
Fluoride 3,276 25 0.8 0.8 mg/l or less
Boron 3,210 16 0.5 1.0 mg/l or less
Total (Number of wells) 4,911 398 8.1

Presentation: Ministry of the Environment "Groundwater Quality Monitoring Result in 2000
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Transition of environmental standard (BOD or COD) achievement rate
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2. Achievement rate (%) = (Number of water areas achieved/number of water areas applied) x 100

Presentation: Prepared by the Ministry of the Environment based on "National public water quality monitoring in 2000"

Transition of water quality in three sea areas
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For groundwater, the result of a survey conducted in 2000
shows that 8.1% of the wells that were examined exceeded
the environmental standards. Regarding nitrate nitrogen and
nitrite nifrogen, 6.1% of the wells exceeded the environmental
standard. Under these circumstances, the countermeasures
are regarded as urgent issues.

(2) Marine pollution

The number of confirmed marine pollutants in the Japanese
sea areas in 2001 was 486, which is a reduction of 124
in comparison fo that of 2000.

(3) Soil contamination

Soil contamination occurs due fo direct infection such as leak-
age of raw materials due to inappropriate treatment or due
fo the secondary load generated through water pollution or
air polluion caused by business activiies. Once sail is con-
faminated, hazardous substances are deposited, causing a
longterm contamination.  Recently, soil contamination are
being defected increasingly as a result of redevelopment of
factory sites and research organization sites. In 2000, 134
soil confamination instances were defected. Therefore, to
promote soil environment conservation measures in urban
areas and so on, the Government submitied a bill for soil con-
famination countermeasures in February 2002.

(4) Ground Subsidence
Ground subsidence occurs due fo con-
fracfion of a clay layer that is caused by

Transition of number of confirmed marine pollutions

by sea area (Unit: Pollufion)
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Notes: | chordous substances" in the column "other than oil" refer to hazardous substances that are specified in the
"Law Relating to Prevention of Marine Pollufion and Maritime Disaster” and unexamined liquid substances
2. 'Others" in the column "other than oil" refer fo factory waste water and Blue Tide
Presentation: Japan Coast Guard

Outline of ground subsidence areas nationwide
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wer column: Area (Unit: km?)

a drop of the groundwater level that is

Year 1978/1979/1980|1981 19@1983 1984/1985|1986|1987|1988(1989(1990(1991|1992/1993|19941995(1996|1997|1998|1999 2000
caused by excessive exiraction of e e I ] I I I e R e e T e e K I S IR
groundwater. Once the ground has sub- 7 B I I T R I B I B I B I I B I R I
sided, it will not be recovered fo the orig- Note: Sizes of me arecs hove ot been mecured. )

Tiie Gress o imelesies) i i s by et up ey fiesiens b
inal condition, causing damage to build- ¥ nicote on area s tan 0.5k
ings and increase of submersion proba-
bility at flooding. By 2000, ground sub-
sidence was noticed in 37 Prefectures ’ )
and 61 regions.

mi;ﬁﬁi&'?ﬁ;
o Kanazawa Plain, / vf—

Chikugo and Saga Plain,
Saga Prefecture

© Ishikawa Prsfecmre/ j

Kanto Plain, lbaragi Prefecture
Kanto Plain, Saitama Prefecture
Kujyukuri Plain, Chiba Prefecture

e

0 50 100 150 km

Area where ground subsidence of 2cm or more per year was defected in 2000 (7 areas)
Area where ground subsidence was detected by 2000 (61 areas including the above areas)

Presentation: Ministry of the Environment "General Condition of Ground Subsidence Areas Nationwide in 2000
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4) Measures for waste and recycling

In Japan, about 50 million tons of municipal wastes are disposed of annually since 1989 and the amount has remained
at the same level for these past several years. Of the wastes, 78.1% is directly incinerated and 10.87 million tons are treat-
ed as final disposal.  The average national capacity of municipal landiill sites is 12.3 years in 1999.

The tofal amount of industrial wastes disposed of remains at the same level in these past several years. In 1999, the amount
decreased slightly from that of the previous year, resulting in about 400 million tons and the amount of final disposal was
about 50 million fons, a decrease from the previous year's in ferms of the proportion to the total disposal amount. The aver-
age national capacity of landill sites was 3.7 years in 1999, presenting a more difficult situation than municipal wastes.
In particular, the capacity in metropolitan areas is 1.2 years, which is a particularly difficult situation.

Changes in amount of municipal wastes disposed Changes in amount of industrial wastes disposed
(10,000 t/year) (g/person per day) (10,000 t/year)
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Total e —— e Note: The value marked by * indicates the amount disposed of in 1996 in the "target for reduction
v?q§|e°";$:seo e di’;‘poousldopensucnulgi?fpzruéqy of the amount of wastes disgosed " (defermined E\/ the Government on September 28,
1999) that was set by the Government, setting the target for 2010, based on the Basic

Guidelines of Japan for the Promotion of Measures against Dioxins

The amount of wastes disposed of was calculated using the same calculation condition
Presentation: Prepared by the Ministry of the Environment based on "Calculation of indusrial
wasfes and treatment condition (implemented in 1999)"

Presentation: Prepared by the Minisiry of the Environment based on “Disposal and ireatment of domesfic wastes (implemented in 1999)"

Changes in recycling rate
To solve these problems, waste and recycling measures

(%)

ol e must be implemented keeping in mind the following pri-
s e ority rule stipulated in the Basic Law for Establishing a
ol oA Recycling-Based Society firstly reduction of wasfe gen-
o o R eration, secondly reuse of used products and compo-
20 e nents, thirdly recycling as materials, fourthly energy recov-
MEES e ensnenenen Sl ery, and finally, proper disposal.

0 | 1 1 1 )
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 (FY)

®—— Steel can resource regeneration rate (normal year), and steel can recycling rate (1999, normal year)

Regarding recovery and recycling sfatus, the recycling

Used paper recovery rate (normal year)

Glass bottle cullet utilization rate (normal year) P . .
4 Aluminum can resource regeneration rate (FY) and aluminum can recycling rate (FY 1999) ra Te com bl ni ng resource regenerC‘h on im plemented b\/
T e e municipalities and mass recovery by resident groups is
N only 13.1% in 1999. Although the rafe is increasing
ofe
. __ weight of steel can scrap uflized weight . . . .o
Sl conrscucs gretin e = L e X100 each vyear, it is still at a low level. The individual recy-
__ weight of steel can recovered . .
Howerer,in 1999, slee o recycling roe = “SSLE( 365, SN E6019EC cling status in 2000 shows 84.2% for steel cans, 80.6%
U d J resull of user paper received + resull of used paper pulp received — resulf of use er imported + result of used paper export N
e ooy ik ot et s oo o ol St e for aluminum cans, and 77.8% for glass botfle cullet
ks bl el ulztion e = -~ GO e reckce by cning s (crushed used bottles) utilization rate. The rate of recy-
glass botlle producfion amount botles info pieces.
Weight of regenerated aluminum can 1 i i H H i H
Ao con st tegensroon e = IS SEEII S, cling used papers is slightly increasing, which is
However, in 1999, aluminum recycling rate = eight of duminum cons consumed 57.0%. The recovery rafe of PET bottles is also increas-
weight of aluminum cans recovered ) o -
W syl = Syt sl et et sty o ing each year and has reached 34.5% in 2000.
P bl recoery e = At clocd 1,027 cases of illegal disposal of industrial waste were
amount produce: .
Presentation Pveoo‘red by the Ministry of the‘ Enwon‘mem bu‘sed on the dafa supplied by "he Steel can Recyd‘mg Association, A@Paper deTeCTed n FY QOOO, a nd The fon ngge d um ped

Recycling Promofion Center, Glass Botfle Recycling Promotion Association, Aluminum can Recycling Association, ‘Domesfi . .

v e o oA, ol e s s remained fairly stable at around 400,00 tonnes per year

supplied by the PET bottle recycling Council H

recently.
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5) Measures for environmental risks of
chemical substances

About 50,000 types or more of chemical substances that are
currenﬂy distributed  within Jopon confain various foxicities
including carcinogenicity and impacts on reproductive systems.
These subsfances may give adverse effects on human health
and the ecosystem via media such as air and water. The exanr
ination of chemical substances deposited in the environment has
detected various chemical substances including those of high resic-
ual property, such as PCB and DDT. Some of these chemical sub-
stances are causing pollution on the global scale and, to tackle
these problems internationally  the Stockholm Convention on
Persistant Organic Pollutants was adopted in 2001,

To prevent such impacts, it is necessary to fake proper measures
by assessing the concerns (environmental risks) caused by chem-
ical substances.

Regarding dioxius, which is afiracting public concerns its
amount taken per person per day has been reducing steadi-
ly, and is less than the tolerable daily intake(TDI), whose amount
is not harmful to human health even if it is taken confinuously
throughout the whole lifefime.

Concerning endocrine disrupters (so called environmental hor-
mone) that might have an adverse influence on an endocrine
system, since there are many unsolved issues, examination and
research are being implemented to accumulate more scienti-
ic information.

Intake of Dioxin per person per day in Japan

Converted fo kg of body weight

Total About 1.5pg-TEQ/kg/day

Air 0.05pg-TEQ/kg/day Air

Soil 0.0084pg-TEQ/kg/day Soil

Fishery 1.107pg-TEQ/kg/day i 4G

Meat and egg  0.194pgTEQ/kg/doy | TEQ/kg/day | Food Actual
intake

Milk and dairy products 0.079pg-TEQ/kg/day

Colored vegetables 0.021pg-TEQ/kg/day

Rice <0.001pg-TEQ/kg/day

Others

0.052pg-TEQ/kg/day

Presentation: Prepared by the Ministry of the Environment based on the data supplied by the
Ministry of Health, Labour, and Welfare

Implementation Procedure of Reporting, etc. of Releases of Specific
Chemical Substances(PRTR/Pollutant Release and Transfer Register)

Draw up and publish guidelines on
management of chemical substances

Following the guidelines, businesses
provide information on releases and
management of chemical substances
fo increase public understanding.

JuswuaA0B ajoig

ers, efc. of desi |

Designate  hazardous  chemical
substances continuously exisfing in the
eral

environment_over ly wide

Designated chemical
substances

chemical substances

(Type of industry and size of business

are speciﬁed)
#Information mar be
reported electrically

Designated
businesses

areas[Cabinet Order]3i¢

| 3Pay due affenfionfo
i prevent the damage to
" human health and/or

Hear opinions of own councils
in advance

Central Envi | Council

. Report

#Information containing trade P

quantities of chemical

‘ substances released and transferred

refectural governors

(forward information)

secrets are directly reported to the
Competent Minister overseeing
the businesses

)| (Ministry of the Environment)

|| Pharmaceical Affairs and Food
/| Sanitation Council (Ministry of
Health, Labour and Welfare)
Chemical Substances Council
(Ministry of Economy, Trade and
Industry)

%May add their opinions

State government

State government ‘

Filing reported data

Releases of chemical
substances not subject o
reporting (houses, farmlands, efc.)

vy
State government
Aggregate and publish quanifes of

State government

Provide aggregated data
and data of individual facilities

Opinions
ol Tesearch
Lo be conducted

TN\by the State

3May request the

......... *1%--5 Prefectural Competent Minister to
chemical substances released and fransferred governors explain about reported

data containing trade
secrefs

Local governments

Conduct environment monitoring survey and
study effects on human health and|/or ecosystems

(1)Forward reports submitted by
businesses

(2)Based on data provided by
the State government,

General public

Request disclosure of
data of individual facilities

State government

Disclose data of individual facilities

L]

and publish data to
meet local needs

(3)Express opinions about
research to be conducted by
the State government

(4)Give technical advice to
businesses

(5)Assist in increasing public
understanding through public
relations

Promote the impi of of chemical sul
by businesses and prevent the impedi of envi | p i

Presentation:Ministry of Economy, Trade and Industry; Ministry of the Environment

Chronological change of daily intake of Dioxins

9 —

pg-TEQ/O bw/day

Dioxins
Coplanar PCB
PCDDs+PCDFs

O 1
1977 1982

Source: 1998 Welfare and Science Research "Research in actual condition of dioxin contamination in food"

1
1988 1992

1995

1998 (FY)

35



In addition, the PRTR system was introduced in Japan and the results will be announced affer the end of 2002. The PRTR sys-
tem is a mechanism for checking, aggregating, and announcing the amount of chemical substances harmful to human health
or the ecosystem that is emitted fo the environment or may be carried together with wastes. In the future, improvement of risk
communication becomes more important to promote sharing of information and mutual understanding among citizens, indus-

fries, and governments regarding environmental risks caused by chemical substances.

6) Securing harmonious coexistence between human-kind and nature

The condition of the natural environment in Japan shows g Cycle in the socio economic system and cycle in the natural environment

decrease of natural forests and secondary forests and
increase of plantations, urban areas, and reclaimed land
areas, Tidal flat and algal areas and natural lakeshore areas
and coastal areas are decreasing. Among the species found
in Japan, a fotal of 57 species are specified as lean wild
plant and animal species, including 2 types of Mammalia
and 39 types of birds. The species whose existences are
threatened in Japan include about 20% or more of
Mammalia, Amphibia, and salkwater/fresh-water Pisces,
about 20% or less of Reptilia and vascular bundle plants, and
10% or more of Aves.

Based on these circumstances, the Government revised the
Noational Strategy on Biclogical Diversity in March 2002.

Ratio of vegetation naturalness by locality

Legend: The figure indicates %.
Unspecified class

Open water 10. Natural grassland

9. Natural forest

Hokkaido

Natural bare land

1. Urban land
and reclaimed land

8. Secondary forest
(similar fo natural foresf)

2. Agricultural land 7. Secondary forest

(paddy field and field)

3. Agriculural lond (orchord and so on)

6. Plantation

5. Secondary grassland
(high

4. Secondary grassland (low grass)

Chugoku

Shikoku Kinki

0

o/
0.

Presentation: 'Vegefation Survey - by the 4th National Survey on the Natural Environment" by the Ministry of the Environment
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ey 3rd survey 4th survey Increase/decrease

-g;i- Classification Number of . Number of . |Number of .
23 meshes Ratio meshes. | Ratio || Ratio
10 | Natural grassland 4,038 1.1 4,011 1.1 —27| 00
9 | Natural forest 66,979 | 182 | 66,394 | 18.0| —585| —0.2
8 | Secondary forest similar fo natural forest|| 20,046 5.4 19,733 54| —313| —0.1
7 | Secondary forest 70,484 | 19.1 | 69,030 | 18.7 | —1,454 | —0.4
6 | Plantation 91,029 | 24.7 | 92,072 | 25.0| 1,043| 03
5 | Secondary grassland (high grass) 5,737 1.6 5,626 15| —111 0.0
4 | Secondary grassland (low grass) 5,939 1.6 6,498 1.8 559 | 0.2
3 | Agricultural land (orchard) 6,798 1.8 6,817 1.8 19 0.0
2 | Aroble lond (paddy fields and fields) |~ 76,945 | 20.9 | 77,311 | 21.0 366 | 0.1
1 | Urban land and reclaimed land | 14,841 4.0 | 15,420 4.2 579 | 0.2
Natural bare land 1,392 0.4 1,416 0.4 24| 00
Open water 4,170 1.1 4,211 1.1 41| 00
Unspecified class 72 0.0 71 0.0 —1| 00
Total 368,470 | 100.0 | 368,610 | 100.0 140 | 0.0

Presentation: "Vegetation Survey - by the 4th National Survey on the Natural Environment" by the
Ministry of the Environment

In the new national strategy, the
Govermnment indicated the basic policies
regarding the future biological diversity
conservation measures with the following
three maijor pillars based on the current
condition of the crisis on biclogical diver-
siy and maturity of awareness of the
nafion on these issues:

<1> "Enhancement of conservation" as
the counfermeasures for extinction of
species, decrease of wetland, and prob-
lems of introduced species

<2> Suggestion of "Restoration of
Noature" for acfively regenerating and
restoring the parts of Nature that were lost
or damaged, in addition to the conver-
sion of Nature

<3> "Sustainable use" in areas such as
safoyama, community based traditional
agriculture and forests, that is, promotion
of regional conservation of biological

diversity.

The conservation of areas with outstand-
ing nature in Japan is also important issue.
The Govemment is conserving the areas



(Species table listed in the Red Data Book Red List] (; of sanvary 2002)

Endangered wildlife species in Japan

) i Threatened
Taxonomic c'f\lg;:“:?;s Exinct ?’d"}"‘c' Endcngrered 1 [Ende | Near | Data E'::;?g:a’fd :;;"’l";r:g
n fhe [icie
Group for Assessment lWild Efgﬁa!’yed :Endaggered {Vn\ne"rable] i et i populafion | | species
32
M |
ammals | About 200 4| 0 5T 0 16| 16 9| 12 48
: 42
Birds About 700 13| 1 - 48| 16| 15 2 90
; 7
Reptiles 971 0| 0 TR 11 9 1 2 18
7| Amphibians 64 0| 0 T i 9 5 0 4 14
g ‘
3 | Brackish and 58
Q
Freshwater fish Ay ) © 291 29 @ i 9 W "8
Insects  |About30000] 2| 0 63 76| 161| 88 3|| 139
Inland and
Freshwator Shellich | Abost 1.000| 25| 0 86| 165| 206| 69 5| 251
Spidersand |y, 4200 0| 1 10 23| 31| 36 0 33
crustaceans
Sub-total for Fauna 47| 2 303| 366| 456| 223| 42| 669
Vascular 1,044
Plonts Aboui7,000] 20| 5 [—goi e 621 145| 52 0|[1,665
Bryophytes  [About1,800] 0| 0 110 70 4| 54 ol 180
s}
g Algae  |About5,500 5| 1 35 6| 24| o0 of| 41
Lichens  |about1,000] 3| 0 22 23| 17| 17 0 45
Fungi  |Abauiss00| 27| 1 53 10| o 0 0 63
Sub-tofal for Flora 55| 7 1,264 | 730| 190| 123 0|]1,994
total 102‘ 9 1,567 | 1,096 ‘ 646 | 346 | 42 ‘ ‘ 2,663 ‘

(1) The number of animal species assessed (including endemic, and so on) is according to the ‘Japanese Wildlife
Enumeration [Ministry of the Environment Section, 1993, 1995, and 1998)
(2) The number of vascular bundle plant species (including endemic, and so on) that are assessed is according fo the
summary of the Plant Taxonomy Association
(3) The number of species that are assessed for mosses, algae, lichen, and fungus [including endemic, and so on) is based

on the survey conducted

(4) The current condition of endangered species lincluding endemic, and so on| are based on "Revised version of

by the Ministry of the Environment

endangered wildlife - Red Data Book - Amphibia, Repiilia, Plant I, Plant Il (Minisiry of the Environment Section 2000)" and
"Red list Mammalia, Aves, Pisces, and Invertebrates (Prepared by the Ministry of the Environment, 1998, 1999, 2000))

The categories are as fol

lows:

Extinct: Species that are considered to be extinct in Japan
Extinct in the Wild: Species that exist under breeding or cultivation

Ciitically Endangered +
Vulnerable: Species that

Endangered): Species that are endangered for extinction
are increasingly endangered for extinclion

Near Threatened: Species whose existence is precarious

Threatened Local Popula

tion: Regionally isolated population that are threatened for extinction

Presentation: Prepared by the Ministry of the Environment based on the "Red List"

Transition of the number of visitors to natural parks

Number of visitors (10,000)

120,000
[ Natural park specified by local Government
[ Quasi-national park
1 L[] National park
00,000 P 98677
80,000 7,364
60,000
0,677
40,000
20,000 |- 6,636
0 H\H\H\H\H\H\H\H\H\H\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
PHIFELHPEEREPEESFEE LI &
(FY)

Note: Visitor statistical survey of quasi-national parks and national parks specified by local Government was
started from 1957 and 1965, respectively.
Source: "Survey of Number of Visitors of Natural Parks" by the Minisiry of the Environment

that maintain the native condition of the natural environment
without being influenced by human activities by specifying
them such as the Nature conservation Areas.  Yakushima
and Shirakami Sanchi are registered as VWorld Natural
Heritages. The Government is promoting conservation by
specifying natural sights that can represent the couniry as nat
ural parks such as national parks. Natural parks play impor-
fant roles as the places for contact with nature such as expe-
rience in wild life, nature observation, and outdoor recre-
ation, as well as conservation of natural environment.
Corresponding fo the increase of the natfion’s desire for
enjoying nature, the number of visitors fo natural parks
exceeded 900 million.

In addifion, the Government is implementing Rehabilitation
of Natural Habitats and  Maintenance of Viable
Populations for endangered wild animals and plants such
as Japanese crested ibis and Iiomote wild cat as a part of
the wildlife profection management policies.  The
CGovernment is also implementing businesses to improve var-
ious forests for installation of damage prevention facilities
and coexistence of wild birds and animals, in response fo
aggravation of damage to agriculture, foresiry, and Pisces
and natural ecosystem by specific birds and animals such
as deer and boars.

Map of national parks and quasi-national parks

N

National park
Quasi-national park | @)

|
o FSTAS

National parks Quasi-National parks
@RishiriRebun-Sarobetsu @ San'in Kaigan | (DShokanbetsu-Teuri-Yagishiri @9 Sadoyahik (39 Nishi-Chugoku-Sanchi
@shiretoko @ selonaikai (@ Abashiri 2D)Noto Hanto @0KitoNagato Kaigan
O Akan @Daisen-Oki (®NisckoShokotonOtary Kaigan @2EchizenKaga Kaigan @D Akiyoshidoi
OKushiro Shitsugen B Ashizuri-Uwakai | @Hidaka SanmyakuErimo @3 Wakasa Wan @Tsurugison
O Daisetsuzan Dsaikai ®O0numa 24)Yotsugaloke Chushin Kogen @3 Muroto-Ancn Keigan
O shikotsuToya BU kusa | (®Shimokita Hanto @Tenryu-Okumikawa @ shizuchi
@ TowadoHachimantai @ AsoKuju @Tougaru @)lbi-Sekigahara-Yoro @ Kita Kyushu
ORikuchu Kaigan ~ @Kirishima-Yoku | ® Hayachine @)HidaKiso Gawa  @6Genkai
©Bandai-Asahi BDlriomote (@Kurikoma @ Aichi Kogen @7YoboHitaHikosan
ONikko (0 Minamisanriku Kinkazon - @9Mikawa Wan @ kiTsushima
@ Joshin'etsu Kogen Zao 30Suzuka @Kyushu Chuo Sonchi
@ ChichibuTamoKai 120ga (3DMuroo-Akame-Aoyama GONippo Kaigan
®0gosawara (@3 Chokai (32Biwako 6D SoboKatamuki
@FujiHakonelzu (9Echigo Sanzan-Tadami @3 Mei Memorial Forest Minoo 62 Nichinan Kaigan
@ Chubu Sangaku (9SvigoTsukuba 39Kongo-komaKisen &3 Amami Gunto
BHakusan (B MyogiArafune Soku Kogen 38 HyorosenUshioyameNogisen54) Okinawa Kaigan
@ Minami Alps (D Minami Boso 36/ Yamato-Aogaki 650kinawa Senseki
®lse-Shima (A8)Meiji Memorial Forest Takao 32 Koya-Ryjin
® Yoshinokumano (9Tanzawa-Oyama 3 Hiba-Dogo Taishaku

Presentation: Ministry of the Environment

37



7) Global environment conservation

(1) Transboudary movements of hazardous wastes

In addition fo global warming, ozone layer depletion, acid rain, and marine pollutions, there are various global environ-
mental problems. During the period from 1970’ to 1980's, many environmental problems occurred such as: hazardous
wastes that were exported from developed countries and improperly or illegally disposed of in developing countries where
the regulations are loose and the treating costs are low, causing environmental pollution, and transport ships with load, of
hazardous wastes that were rejected for unloading and are wandering on the oceans with no set destinations.  Therefore,
the infernational society has commonly recognized that problems of transboundary movements of hazardous wasfes must
be handled on a global scale. In 1992, the Basel Convention was established and Japan joined in 1993.

(2) Decrease of forests Chronological change of forest areas (1990 to 2000)
Forests have many functions such as supply of habitation and avea millon )

breeding of wildlife as well as absorption of carbon dioxide. . n

Over the period from 1990 1o 2000, about 94 million 0 T

hectares of forests were lost worldwide.  Consequently, the 00 I B ]
imporiance of conservation and sustainable management of I i

forests including illegal logging problems was recognized and w

in 2000, "UN Forum on Forests (UNFF)" was established and 40 L

many aclivity proposals that were suggested in the past are <0 I e e P B e 1

be| ng |m p|emenfed a nd promofed . 2 Africa Asia Europe r\:’c"rgh Oceania  South America
Central America

Presentation: Prepared by the Ministry of the Environment based on the “State of the World's Forests 2001

by the UN Food and Agriculture Organization

(3) Desertification

Serious global problems of desertification covers soil erosion,
salinification, and reduction of natural vegetation species. The
result of the survey conducted by UNEP indicates that the land
area influenced by desertification accounts for about 1/4 of Souh America
the tofal land, about 70% of the arable dry region and about Aoion g Norh Aanerica g
1/6 of the world population (about 200 million) is influenced Erope

by the deserfification.  Consequently, in 1996, the

Convention fo Combat Deserfification took info effcted and

Current condition of desertification

Proportion of desertification area

in arable dry land

Land area influenced PoEulation influenced
by desertification y desertification

Australia

10.6%

Japan ratified the Convention. Currently, various measures are About 1/4 About 1/6
. . . . . of the total land on the earth of total world population
being examined for effective implementation of the Source: UNEP "Desertiication Control Bullein’ 1991

Convention.

Environmental Conservation Measures to be
Implemented in FY2002

Environmental conservation measures to be imp|emenfeo| in FY2002 based on the Basic Environment Plan
are reported in the following Chapters.

Chapter 1 Creating a Socio Economic System Based on Sound Material Cycles with Minimal Environmental
Burden

Chapter 2 Basis of Measures, and Measures to Promote Participation of All Segments of Society
Chapter 3 Measures to Promote Infernational Action

Chapter 4 FEffective Implementation of the Basic Environment Plan
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