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Fig.1 1SO14001 Certification
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Fig.3 Reduction in Energy Consumption
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Tablel Present Status of Environmental Performance Indicators in Japan

Electric.~electronics industry

Automobile industry

Chemical industry

Building construction industry

Management | *ISO-14001 certification *IS0-14001 certification *ISO-14001 certification *IS0-14001 certification
*Investment in environmental *Investment in environmental | *Investment in environmental *Investment in
facility/R&D facility/R&D facility/R&D environmental R&D
*Cooperation with local community *Responsible Care
*Training of environmental *Pollutant Release and
specialist Transfer Register
Operation *Reduced emissions *Reduced emissions *Reduced emissions *Reduced emissions
- CO,, SOx, NOx, CFC - C0O,, 80x, NOx, VOC, CFC - CO,, SOx, NOx, CFC CO,, SOx, NOx,
*Reduction of COD *Reduction of COD *Reduction of COD
*Reduction of 12 karmful pollutants | *Elimination of asbestos and CFC
- dichloromethane, acrylonitrile,
1,2-dichloroethane, chiorofrm,
vinyl chloride monomer,benzene,
1,3-butadiene, acetaldehyde,
tetrachloroethylene,
trichloroethylene,formaldehyde,
ethvlene oxide
Products *Reduced emissions *Reduction of CO,

*Environmentally competent
product

*Easy recycling of
used products

-C0,, CO, SOz, NOx, HC PM

*Easy recycling of
used products

*No harmfiul environmental
impacts

*CEA(Coefficient of Energy
Consumption)

*PAL(Perimeter Annual Load)
*Prolorgation of building life
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Fig.6 Total Energy Consumption of Passenger Car
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Fig.7 Total CO2 Emission of Passenger Car
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Fig.9 Estimated CO2 Emissions for Each Engine Type
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Fig.10 Unit Energy Consumption of Chemical Industry
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Fig.2 1SO14001 Certification's Distribution among Industries
as of Aug-98 (Total 1174)
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Fig.5 Improvements in Thermal Efficiency & Transmission/Distribution Loss
factor in Thermal Power Facilities
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The Federation of Electric Power Companies “Energy and Environment'’
; Cited from Japan Electric Utilities Handbook, 1997 (in Japanese)



Photo.1 Photo.2

Demonstration Plant

for Recycling Post-Use
Electric Home Appliances

Presented by Mitsubishi Electric Corp.

Fig.11 Accumulated Carbon Emissions for Building Construction,
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Brochure of Takenaka Corp, “Takenaka Building LCA System’’ (in Japanese)
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Environmental Preservation Activities of
Selected Japanese Industrial Sectors

Reinosuke HARA and Keizo YAMA]I
Global Environment Division, The Engineering Academy of Japan
4F-Shinmaru Bldg., 1-5-1, Marunouchi, Chiyoda-ku, Tokyo, Japan

Introduction

Preservation of the environment while achieving sustainable economic development is one of
the most critical issues confronting the world today.

On the international level, extensive discussions have been going on to establish global
standards for environmental preservation as witnessed by the COP-3 conference. In Japanese
business community, the Federation of Economic Organizations (KEIDANREN), compiled a
list of voluntary environmental action plans that Japanese businesses have undertaken in line
with international trends. Many firms have even established numerical targets for reducing
energy consumption and carbon dioxide emissions by the vear 2000 or 2010,

Together with legislative actions, the Government of Japan is also promoting research and
development to deal with the environment. Under the "Science and Technology Basic Law”
that passed the Diet in 1996, the government set a target to promote R&D dealing with global
issues such as environmental preservation.

In response to the stepped-up activities by the government, academic community and business
community, Japanese consumers are becoming increasingly aware of the importance of
environmental issues and are beginning to accept the idea of paying more for environmentally
friendly or recycled products.

The purpose of establishing environmental indicators is to measure environmental
achievements of industries. In this paper I will summarize environmental preservation activities
of four representative industrial sectors: electric/electronics, automobile, chemical, and

building construction, and then we will continue to discuss indicators.

Actions taken by Selected Japanese Industrial Sectors

There were common observations with regard to environmental actions taken by the four
industries selected. Japanese industry has adopted "Life cycle assessment ” as a tool to
develop new products and creation of new businesses with the least impact on the environment.
The survey of selected industries made by the working-group showed that environmental
preservation actions have been taken on 3 levels: management, factory operation/production,

and product development (Table 1, P.7).
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Management level

On the management level, the actions have focused on:

ISO-14000 series certification

Investment into environment related facilities, e.g. emission reduction systems
Training of environmental specialists and workers

Other commonly observed actions include the establishment of a dialogue with local

community, and the transfer of environmental preservation technology to overseas operations.

Merits
Environmental actions have brought two distinctive merits to corporations: higher awareness of
employees toward environmental issues and a reduction in operational costs through energy

conservation, material reductions and recycling of used parts and products.

ISO-14000 series

The enthusiasm of Japanese companies toward environmental preservation is clearly
represented by the number of organizations that earned 1SO-14000 series certifications.
ISO-14000 series certification began in 1996. The total number of Japanese organizations that
obtained ISO-14001 certifications exceeded 1000 as of June and reached 1174 as of August (Fig. 1,
p.4). As of August , 48.3% of I1SO-14001 certified organizations were from the electric/
electronics industry, 10.6% from the machinery industry, 8.3% from the chemical industry,
6.8% from the precision machinery industry, 4.8% from the transportation industry, 2.7%
from the service industry, and the remaining percentage from various other industries (Fig. 2,
p.16).

Small and medium-sized companies

The green mood is spreading to small and medium-sized companies, especially those with
business ties with large companies. The move by small and medium sized companies to obtain
ISO-14001 certification appears to be fueled by pressure from large companies to take full
action on environmental preservation on one side, and increased awareness by consumers to

purchase environmentally friendly products on the other.

Factory operation and production level
Preservation of energy
Action has been focused on preserving energy to reduce emissions of carbon dioxide and other

greenhouse gases (Fig. 3, p.6).

Preservation of water resources
Another important environmental issue is the preservation of water resources. Japanese
industry has been making tremendous strides in reducing water consumption, purifying

contaminated water and recycling used water.
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Product development level

Effort has been directed at developing environmentally friendly products that consume less
energy (Fig. 4), offer clean operation with better environmental performance, and permit easy
recycling. "Life cycle assessment” serves as an important tool during the development stage

for evaluating the environmental impact of new products.

Environmental performance indicators

There are indicators which can be commonly used throughout the four selected industries such
as levels of carbon dioxide and other greenhouse gas emissions. However, each industry has
indicators and formats of their own which reflect characteristics of the industry. For details

refer to the tables in the annex.

Electric/electronics Industry

Management

ISO-14001

The electric/electronics industry is one of the most environment conscious industries in Japan.
The industry was one of the first to recognize the importance of environmental management
and establish an audit organization for the ISO-14001. As mentioned earlier, the total number
of ISO-14001 certified organizations from the electric/ electronics industry accounted for nearly
509 of the total.

Global operations
Japanese electric/electronics industry has been operating on a global basis. This has led to
their continual efforts to minimize the impact their business activities have on the environment

in all regions of the world.

Factory operation and new products

As in other industries, Japanese electric/electronics industry has invested heavily in the
reduction of energy consumption, and in the development of energy efficient and
environmentally friendly products (Fig.4, p.6). As a result, newly developed consumer
electric/electronics products have increased energy efficiency and better environmental
performance.,

New power generation technologies

In the field of conventional power generation, effort has centered on the development of energy
efficient power generators and power transmission facilities that contribute directly to
environmental preservation (Fig. 5, p.16).

In addition to improving conventional power generators, the Japanese electric/electronics
industry has been actively engaged in the development of new power generating and saving

technologies. These include nuclear power, combined cycle power, solar power, fuel cells,
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new batteries, recovery of waste heats from river/sewage water, and so called eco-energies.
The Japanese electric/electronics industry was a pioneer to join forces in a consortium created
to study the recycling of used products in an effort to decrease waste. In fact, a pilot plant has
already been built to recycle used consumer electric products (Photo. 1 & Photo. 2, p.17).
New step for the Japanese electric/electronics industry is the recycling of home appliances. In
May 1998, the Japanese government passed a new legislation requiring the mandatory
collection and recycling by the manufacturers of all color TVs, refrigerators, washing
machines and air-conditioners. The legislation takes effect in the year 2001.

Automobile industry

Typical assembling industry
Automobile industry is a typical assembling industry with more than 30,000 parts made from a
variety of materials to a variety of specifications. The industry has a high ratio of

outsourcing.

Priority issues

While the automobile industry has heavily invested to increase energy and material efficiency
and to reduce the environmental impact associated with the production process, the industry is
still faced with two very serious issues: the development of environmentally friendly vehicles
and the treatment of used vehicles.

Life cycle assessment

The automobile industry is highly integrated with both up-stream and down-stream sectors.
For this reason, "Life cycle assessment (LCA)” has become one of the most important tools
for implementing environmental preservation actions. The Japan Automobile Manufacturers
Association has been studying LCA based on the flow chart on the right.

A very important characteristic of the automobile industry is that, throughout the life cycle of
an automobile, 83% of energy is consumed with carbon dioxide emissions of more than 85%

during use, making the improvement of fuel efficiency a key issue (Fig. 6 & Fig. 7, p.9).

Used vehicles

The recycling of used vehicles is an important subject when applying LCA to the automobile
industry. In Japan there has been a shortage of landfills for wastes , including shredder dusts.
Automobile recycling rate of 75% (75 vehicles recycled out of 100 used vehicles) indicates
higher recycling rate than other manufactures products, but this current recycling rate should
be increased.

Environmentally friendly vehicles

Most of the efforts of the Japanese automobile manufacturers to preserve the environment have
focused on the development of environmentally friendly vehicles based on the following design
parameters:
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Increased fuel efficiency

Reduced emissions of pollutant gases: CO2, HC, CO, NOX and PM

Reduced noise

Increased recycling rate

Toyota’s Prius and Mitsubishi's GDI engine powered cars serve as two recent examples of

environmentally friendly vehicles (Fig. 8, p.10 & Fig. 9, p.11).

Chemical industry

Responsible Care

Ensuring the ecological safety of chemical operations has become an essential item.
Companies that deal with chemical substances must adopt management systems that focus on
environmental preservation (Fig. 10, p.12) and product safety.

Reflecting this trend, the Japan Chemical Industries Association has adopted Responsible Care
principles, an internationally recognized set of standards supported by the UN and many
national governments, introduced by the Canadian Chemical Producers Association (CCPA) .
Among the 85 companies that joined Responsible Care Japan, 15 have obtained 1SO-14001
certification by this June.

The Japanese government has also completed a test-use of Pollutant Release and Transfer
Register (PRTR), similar to the American Toxic Release Inventory (TRI) in an effort to

extend PRTR to nation-wide level under the cooperation of the chemical industry.

Dialogue and public acceptance

The importance of the local community support to chemical companies has led to establishment
of a dialogue between community leaders and chemical companies. The dialogue is a way for
community members to feel safer about the existence of chemical companies in their backyard
as well as a way for managers of chemical companies to show their concern for environmental

safety.

Building Construction Industry

Integrated system - demolition/construction

The building construction industry differs from manufacturing industries in the aspect that the
demolition of an old building and the construction of a new one are in many cases performed
consecutively. This aspect leads to environmental activities being performed as an integrated

system of demolition, construction, maintenance and renewal.
Features

There are a number of features relating to the environmental aspects of the building

construction industry .

EA]J Information No.82,71999 4F 3 A 31



High energy consumption during use
As with the electric/electronics and automobile industries, energy consumption during use is
extremely high over the total life cycle. Therefore reducing energy during use through better

insulation, architecture, and design would have a strong impact on overall energy use (Fig. 11,
p.17).

Need for prolonging the life of a building

Another way to reduce the entire life cycle energy of a building is to prolong the life of one.
By doubling the life of a building, it is possible to reduce the overall CO2 generation of an
ordinary office building by approximately 109.

Need for recycling

During the production phase, building materials, such as cement and steel products, consume
substantial energy. Demolition or refurbishing of an old building produces vast amount of
wastes, such as concrete and steel. Creating a method of recycling these materials, with high

energy efficiency, would serve to reduce an already high load on the environment.

Life cycle assessment

Using “Life cycle assessment” as a tool to evaluate environmental preservation in the
building construction industry including demolition, construction, use, maintenance,
refurbishing, and recycling would lead to higher environmental preservation and serve to
lower costs.

Energy consumption during use depends on several factors: design, insulation of outer wall and
the efficiency of facilities such as air-conditioning and lighting. To indicate the efficiency of
energy consumption in a building, two indexes are used: Perimeter Annual Load (PAL),
which is used to indicate the insulating performance of outer wall, and Co- efficient of Energy
Consumption (CEC), which is used to indicate the efficiency of facilities.

Management

Management efforts of the building construction industry have been directed toward obtaining
ISO-14001 certification. Although the number of certified organizations in the building
construction industry is small at present, the efforts of top management toward certification is

reflected in the rapidly increasing number of certified organizations.
Conclusion

The environment working group of the Engineering Academy of Japan feels the need for the
following actions through international cooperation.

1. Establishment of relevant data base.

2. Collection and assessment of environmental performance indicators for different industrial
sectors.
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3. Research and development for new environmental preservation related technologies.

4. International consensus on the use of eco-labeling.

Reference

Further information and data relevant to the content of the present report are available on the

following materials “Report of Life Cycle Assessment Working Group - Life Cycle Value of
Industrial Products, Engineering Academy of Japan, January 1998 ( in Japanese)” and

“Assessment to Life Cycle Value of Industrial Products for Sustainable Development” .
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