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Data by Plant

This environmental report is mainly focused on the environmental
protection activities of NGK Insulators, Ltd., during fiscal 2000,
starting from April 1, 2000 to March 31, 2001. Consolidated data
includes that of manufacturing subsidiaries located in Japan.

Group companies covered in this environmental report include: Akechi
Insulators Co., Ltd., Ikebukuro Horo Kogyo Co., Ltd., NGK Filtech, Ltd.,
NGK Kilntech Corporation, NGK Adrec Co., Ltd., NGK Frit Co., Ltd.,
NGK Mettex Corporation, NGK Fine Molds, Ltd., NGK Printer Ceramics
Co., Ltd., NGK Optoceramics Co., Ltd., NGK Okhotsk, Ltd., Asahi Tec
Corporation, Energy Support Corporation, Soshin Electric Co., Ltd.

Our next environmental report will be issued in August 2002.

Corporate Name: NGK Insulators, Ltd.
Date of Establishment: May 5, 1919
Paid-in Capital: ¥69.8 billion (As of March 31, 2001)

Nature of Business: ~ NGK uses cutting-edge ceramics tech-
nology in the “Triple-E” business fields of
“Ecology,” “Electronics,” and “Energy.” NGK
is making efforts, as a good corporate citizen,
not only to manufacture products that con-
tribute to society, but, based on NGK’s
medium-term management plan, EXCEL-01,
also to provide a high level of disclosure and
community relations activities.

M Net Sales

(¥ million)

331,939

350,000

! 235,630
270,451
315,713

| 223,264
! 231,193

................ Jo
FY1998 FY1999 FY2000

Non-

consolidated | Consolidated

H Net Income
(¥ million)

-

M Operating Income
(¥ million)

29,431

30,000

26,323

122,959

21,178
120,774

| 16,001

............ ..Jo
FY1998 FY1999 FY2000

Non-

consolidated | Consolidated

B Number of Employees

I Non-
consolidated

N\



Message from the President

All life forms on earth, from microorganisms to humans, coexist within an environ-
ment that depends on energy from the sun. However, the modern industrial soci-
ety created by humans has put this environment at risk by using up fossil fuels at
an alarming rate. These fossil fuels are irreplaceable because they take millions of
years for our environmental system to produce. Humans are causing irreparable
damage to the ecological balance of the planet by endangering many species,
among other problems, such as global warming and the emission of various
chemical substances and waste products. As a result, it has become imperative
that we change the basic structure of 20th century society, which was based on
the three pillars of mass-production, mass-consumption, and massive waste
aimed at material abundance and economic expansion. We must find ways to
construct a sustainable society in the 21st century.

In Japan, the Basic Law for Establishing the Recycling-Based Society went into
effect in 2001, followed by five related sets of legislation. This was an important step
toward the creation of a truly sustainable society. Steps such as these will usher in a
new era where the nation, local governments, corporations, and citizens will take a
more global viewpoint and think more seriously about environmental issues. In the
future, it will become essential to (1) develop technologies to transform waste into
resources without putting a burden on the environment; (2) create efficient business
models, which allow for the economic rationality of recycling businesses and environ-
mentally conscious management; and (3) establish grassroots exchanges that include
people from many disciplines and positions in order to achieve these goals.

Against this background, to nurture the health of a viable environment for the
next generation, NGK will pursue its Core Policy on the Environment based on the
“Triple-E” business fields of Ecology, Electronics and Energy. The key concept of
the Company’s Core Policy on the Environment is to contribute to the solution of
environmental problems through a variety of activities in these three areas. NGK is
currently in the process of formulating its medium-term management plan that
covers a period of three years starting from fiscal 2002. NGK is putting emphasis
on activities regarding environmental protection, mainly in the field of ecology.
Some of the environmental issues to be addressed during this time period include
(1) the establishment and implementation of ISO 14000 and EMS (Environmental
Management System) standards, (2) addressing issues related to new environ-
mental codes, such as the Pollutant Release and Transfer Register (PRTR) Law
and the Basic Law for Establishing the Recycling-Based Society, (3) formation and
exploitation of an environmental network of local corporations, and (4) qualitative
repletion of environmental accounting. An action plan for each year is being drawn
up for the achievement of more specific issues.

At NGK, we are working to be a company of excellence with a global business
perspective by emphasizing three concepts: Strategic Growth, Competitive
Performance, and Corporate Citizenship. To realize this goal, we aim not only to
manufacture products that contribute to society, but also to strive for transparency
in providing information regarding the environment, as well as strongly promoting
environmental protection activities.

December 2001

Masaharu Shibata
President and Chief Executive Officer



NGK and the Environment

B NGK makes efforts to reduce the environmental impact of all business activities, from development and planning to procure-
ment, production, and logistics.
M In addition to using cutting-edge ceramics technologies to create products and technologies that contribute to a better envi-

ronment, NGK promotes manufacturing techniques that take the environment into consideration.

B NGK strives to reduce the environmental impact of production by conserving energy, reducing waste, and properly managing
chemical substances.
M In the ceramics business, the firing process plays an indispensable role in the production process. Therefore, to prevent global

warming, NGK has given top priority to energy conservation.

Power Business

Insulators, line hardware;
Equipment for power
transmission, transformation,
and distribution;
Sodium sulfur (NAS®)
batteries

Ceramic Products
Business

Ceramics for automobiles;
Ceramics for the chemical
industry;
Combustion equipment;
Refractory components

Engineering
Business

Waterworks and sewage
treatment equipment;
Solid waste treatment

equipment;
Radioactive waste
treatment equipment

Electronics Business

Beryllium copper products;
Metal mold products;
Ceramic products for the
electronics industry

NGK’s main products in the power
business are insulators that allow a sta-
ble power supply. These insulators are
produced on production lines employ-
ing cutting-edge technologies. NGK’s
advanced technology and high-quality
insulators are highly regarded world-
wide. In addition, NGK has developed
and produced other products, such as
devices for power distribution, trans-
mission line arresters, equipment for
power transmission and transformation,
and NAS® batteries for power storage.

NGK’s honeycomb ceramics, HONEY-
CERAM®, for automotive catalytic con-
verter, is an indispensable component
for automobile exhaust gas purification
and is the Company’s main product line
in the ceramic products business.
HONEYCERAM® has been adopted by
automakers throughout the world and
total production amounts to 500 million
units. In addition, NGK manufactures
and sells ceramic products for the
chemical industry, drying furnaces, firing
kilns, refractory components, etc.

NGK is highly regarded as a “plant
engineering maker” covering all
aspects of environment-related equip-
ment from design to operation, mainly
in sewage treatment. Also, in addition
to developing reliable technologies in
the field of nuclear power related
equipment requiring high dependabili-
ty, in recent years NGK has been
active in the solid waste treatment field.

NGK manufactures and markets a vari-
ety of electronics components based on
its beryllium copper and ceramics tech-
nologies. Beryllium copper, because of
its unique properties such as high con-
ductivity and spring performance, is
used as a conductive spring material in
devices such as personal computers
and mobile telephones. Cutting-edge
fine ceramics technologies are used in
Micro Ceramics components such as
piezoelectric actuators for ink-jet print-
ers as well as optical communications-
related products and ceramic
components for semiconductor manu-
facturing equipment.

Operating Divisions

1 _,f.

Development
& Design -

®Development of technologies
and products that contribute
to a better environment

®Design of environmentally
friendly products

Activities of NGK —



Main Input/Output in Production

Energy Water Raw Materials Chemical Packaging
« Electric Power: 0.2 milion MWh ~ 1.94 million m3 70,600 tons Substances Materials
< Oil: 8,100k! 826 tons 5,800 tons

* Gas: 23.0 million m?3

Products Emissions into Emissions Industrial Waste Reused & Waste Packaging
56,400 tons Atmosphere into Water 5,800 tons Recycled Material
« CO,: 0.16 million tons = Effluent: = Sludge: 4,340 tons Materials 156 tons
« NO,: 53 tons 1.82 million m?3 = Glass/Ceramics: 362 tons 8,600 tons (Including industrial waste)
* SO,: 2 tons « COD: 49 tons « Waste plastics: 331 tons
« Chemical * Chemical * Waste oil: 122 tons
substances: 25 tons substances: 0.3 tons = Waste acids

and alkalines: 638 tons

Data from Nagoya, Chita, and Komaki plants

Logistics Collection
—» Procurement —, Production — , & Marketing ——— 3 & Recycling
®Green purchasing ®Energy conservation @®Promotion of green ®Recycling of
®Waste reduction logistics beryllium copper
®Management of embossing scraps

chemical substances

* See page 18

BExample of Production Process for

; Use of residual heat
Electrical Power Insulators se ofresiduathea

Raw _ . . . . . - .
; Grinding Mixing Dewatering Forming Drying Glazing Firing Inspection
Materials
Re-mixing of scraps and Ceramic fragment
defective units recycling is outsourced

Reuse of raw-
material powder

Sound-absorbing boards made of
ceramic fragments



Environmental Management System

NGK views environmental protection as one of the most important issues currently
faced by humanity and strives to be a company in harmony with nature. In line with
NGK'’s Core Policy on the Environment, established in March 1996, the Company
will continue its business activities in the “Triple-E” business fields of Ecology,
Electronics, and Energy. In addition to reducing the environmental impact of its busi-
ness activities, NGK will actively contribute to a better environment through the
development of products and technologies that benefit the environment.

NGK’S CORE POLICY ON THE
ENVIRONMENT

Philosophy

NGK’s positive approach to the environment begins with a
basic corporate philosophy: “NGK products and technologies
must create new value and contribute to quality of life.” In
particular, we focus on the “Triple-E” areas of Ecology, |
Electronics, and Energy. Through our work in these areas,

we seek to develop solutions to some of the critical challenges
facing the next generation.

mu@ms

Action Guidelines i
In the Design-Review (DR) process, NGK first scientifically evaluates
the impact of its production technologies, anti-pollution measures, and waste treat-
ment systems on the environment. Based on our findings, we then take appropriate
measures.
Specifically, we:
. Improve the environmental management system;
. Reduce industrial waste by promoting resource conservation and recycling;
. Promote energy conservation and reduce emissions of CO,;
. Give preference to purchasing environmentally friendly materials, parts,
and products;
5. Improve environmental awareness among NGK employees, through educational
and informational activities; and
6. Begin Life Cycle Assessment (LCA) of products, in an effort to reduce their envi-
ronmental impact.

A WN PR

HISTORY OF NGK’S COMMITMENT TO ENVIRONMENTAL ACTIVITIES

1972 (April) Environmental Protection Committee and Environmental Preservation Office established

1992 (June) Waste Countermeasures Commission established

1993 (March) NGK’s Voluntary Plan for Environmental Preservation established

1994 (December) Chlorofluorocarbons (CFCs) and 1,1,1-trichloroethane abolished

1995 (February) Internal environmental audit conducted

1996 (March) NGK’s Core Palicy on the Environment established

1998 (March) NGK'’s three production bases simultaneously receive ISO 14001 certification

1998 (June) Environmental Report published

1999 (June) Engineering Business Group received ISO 14001 certification

1999 (October)  Green Purchasing Commission established

2000 (February) Established and began active participation in Environmental Partnership Club (EPOC*)

(
(
(
(
(
(
1996 (December) CO, Countermeasures Commission established
(
(
(
(
(
(

2001 (March) NGK’s three production bases simultaneously renewed ISO 14001 certification; Renewal in Nagoya was expanded to
include its R&D site

* See page 19



PROMOTION SYSTEM FOR ENVIRONMENTAL MANAGEMENT

Environmental Management Department Nagoya Environmental
Protection Committee

Chairperson: Manager, Nagoya Plant

President — NGK Environmental _ Local Environmental Chita Environmental
Protection Committee Protection Committees Protection Committee
Plans and drafts basic policies for Implement the decisions of the Chairperson: Manager, Chita Plant TeChn0|0.gy.
envwon_mentlal prptecnon throughout NGK | NGK Emronmental Protection _ Komaki Environmental Sub-Commission
(Established: April 1972) Committee, and plan and draft envi- X i Conducts technical planni
Chairperson: Masanao Ono, Director, ronmental protection in respective Protection Committee ar?l;]imuCIZme:ntglsvaaspt:-nmng
Environmental Management regions (Established: April 1972) Chairperson: Manager, Komaki Plant reductign measures
L Established: October 1998
= Waste Countermeasures Commission (Establshed: October 1395)
Committee for Emergencies Plans and drafts basic policies on waste throughout NGK Regional Sub-
(Established: June 1992) Commissions

Implements emergency measures when
there is a potential or current emergency
situation (Established: January 1991) — CO, Countermeasures Commission —
Chairperson: Yasushi Hattori, Managing

Director, Public Relations Plans efforts to reduce CO, emissions (Established: December 1996)
Chairperson: General Manager, Manufacturing Engineering

Chairperson: General Manager, Manufacturing Engineering
Regional Sub-
Commissions

- Green Purchasing Commission

Plans and drafts purchasing of environmentally friendly materials,
components, and products (Established: October 1999)
Chairperson: General Manager, Purchasing

ACTIVITIES RELATED TO ISO 14001

As part of the Company’s efforts to develop long-term, companywide environmental
protection activities in line with NGK’s Core Policy on the Environment, continuing
efforts are being made to acquire ISO 14001 certification. In March 1998, NGK’s
three main production bases simultaneously received ISO 14001 certification and
the Engineering Business Group also received certification in June 1999. In March
2001, NGK'’s production bases renewed ISO 14001 certification and the R&D site in
Nagoya was included when certification was renewed. Due to its nature, the R&D
site was examined on its positive aspects. NGK Group companies which have
acquired ISO 14001 certification include NGK Adrec Co., Ltd., Soshin Electric Co.,
Ltd. (Asama Plant), and Energy Support Corporation (Headquarters).

B Acquisition of ISO 14001 Certification

Certified Production Bases Date Certification Organization
NGK
Nagoya
Chita March 30, 1998 JIC Quality Assurance, Ltd. (JICQA)
Komaki
Engineering Business Group June 25, 1999 Lloyd’s Register Quality Assurance, Ltd. (LRQA)
Soshin Electric Co., Ltd., Asama Plant August 29, 2000 Reliability Center for Electronic Components of Japan (RCJ)
Energy Support Corporation (Headquarters) June 22, 2000 JIC Quality Assurance, Ltd. (JICQA)
NGK Adrec Co., Ltd. June 30, 2000 Japan Standards Association (JSA)

ENVIRONMENTAL AUDITING

In February 1996, even before the standards for the ISO 14000 series were estab-
lished, NGK began independent, internal audits for three plants—Nagoya, Chita,
and Komaki. Now, for facilities that have already acquired ISO 14001 certification,
120 internal auditors from other departments conduct audits twice a year, in addi-
tion to annual audits conducted by external organizations. There were no major
faults found in either the internal or external audits in fiscal 2000.



NGK’S ENVIRONMENTAL ACTION PLAN

In March 1993, along with the establishment of NGK’s Voluntary Plan for
Environmental Preservation, NGK started environmental promotion through the

enactment of the “Triple-E” Plan.

In addition, the Environmental Action Plan was established to strengthen and
expand NGK’s environmental activities. To achieve this goal, the Company will
enhance its efforts in such areas as the reduction of industrial waste and chemical

substances, including Group companies.
B Environmental Action Plan

Item

Intermediate Objectives

Achievements in Fiscal 2000

Measures to prevent
global warming and
reduce CO,
emissions

= By fiscal 2005, reduce CO, emissions on a per net
sales unit basis to fiscal 1990 levels

= Sales unit basis: 70.0 tons/¥100 million (successfully
reduced to fiscal 1990 levels)
* Examples:
a. 623-ton reduction through energy conservation
b. 1,125-ton reduction through boiler fuel conversion
(Type-A crude oil to LNG)
c. Consideration of green energy
d. Environmental impact assessment using product Life
Cycle Assessment (LCA)

Measures to reduce
waste materials and
increase recycling

« To achieve zero generation of waste by fiscal 2005,
reduce waste processed in fiscal 2003 to 2,700 tons
(a 50% reduction)

* Waste processed: 5,800 tons
* Examples:
a. Increased recycling rate of industrial waste: Reduction
of 300 tons
b. Improved yield rate: Reduction of 140 tons
c. In-process recycling of waste paraffin: Reduction
of 20 tons
d. Green purchasing: 110 product categories specified,
( reevaluation of recycling yard facilities )

Reduction of
environmental
polluting chemicals

» Establishment of numerical goals for fiscal 2001 (for
reduction of environmental polluting chemicals and
emission control)

* Constructed a unified management system
« Determined amount handled, emitted, and transferred of
PRTR* designated chemicals

Improvement of
the environmental

* Receive ISO 14001 certification by fiscal 2005 at
business sites of certain size

« Renewed certification, acquired certification in R&D site;
the R&D site was examined on its positive aspects

management * Assess benefits in environmental accounting by fiscal * Obtained certification for three sites of Group companies

system 2005 at business sites of certain size = Environmental accounting cost tabulation for 14 Group
companies

Support of * Same level as NGK = Conducted on-site inspections to help improve 14 Group

environmental companies

management for
Group companies

* Held NGK Group Environmental Liaison Meetings

Education and
awareness building
activities

« Cultivate internal environmental inspectors (Total 150)

= Regularly issue environmental reports and improve
content

* Raise awareness about the environment among
employees

» Cultivated internal environmental inspectors: 30 trainees
(Total 120)

* Added Management of Chemical Substances, Green
Purchasing, and Environmental Accounting to
Environmental Report 2000

Corporate
citizenship

« Contribute to environmental preservation activities of
local communities as a good corporate citizen

* Plant tours and cleanup activities (particularly
environment-focused) conducted through EPOC

*See page 14
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MEASURES TO PREVENT ENVIRONMENTAL POLLUTION

Our manufacturing plants are working to upgrade their environmental manage-
ment structures and prevent accidents in accordance with an environmental policy
of preventing water, air, and other types of pollution. In addition, we have taken all
necessary measures, including providing emergency response education and
training, in preparation for the occurrence of an accident.

Strict Adherence to Legal Restrictions

As part of their environment policies, our manufacturing facilities strictly adhere to
relevant legal restrictions as well as environmental categories agreed upon with
supervising government agencies.

Also, NGK forms pollution prevention agreements with local government bodies
and implements independent measures to prevent pollution in accordance with
autonomous standards even more stringent than legal restrictions.

In fiscal 2000, there were no instances in which NGK breached legal restrictions
and standards. Also, the Company had no recorded instances of pollution-related
lawsuits and received no pollution-related complaints from local communities.

Emergency Response

In preparation for an emergency, our manufacturing plants implement education
and training based on an annual plan with the aim of minimizing the spread of pol-
lution in the event of an accident. In fiscal 2000, we carried out emergency
response education and training that included training for emergency response to
photochemical smog and abnormalities in water quality.

EMPLOYEE EDUCATION AND DEVELOPMENT

To protect the earth’s environment, it is essential that each individual employee
deepens his or her understanding of environmental issues and makes conscious
efforts to protect the environment. One of NGK'’s action guidelines under its Core
Policy on the Environment is to carry out educational and public affairs activities to
raise environmental awareness among employees. Thus, NGK implements a wide
array of environmental education and development activities.

Companywide Education
On a companywide level, we provide overall environmental education to new
employees. Also, for employees responsible for product design, we implement edu-
cational programs for ensuring compliance with laws and strive to foster a greater
awareness of corporate activities and public responsibility. We are also raising envi-
ronment awareness through an array of enlightening activities, such as in-house
newsletters and internal broadcasts specially focusing on environmental problems.
At manufacturing facilities, we are carrying out education on environmental
management systems to promote a greater understanding of the intent and con-
tent of the environmental policies of each manufacturing site. In addition, we dis-
tribute “environment cards,” on which environmental targets for each division are
listed, as each person records environmental declarations and strives to raise his
or her awareness regarding the environment.

Obtaining Various Qualifications

We are focusing on cultivating staff that possesses necessary legal qualifications—
including pollution control managers and energy management technicians—for
the operation of each business site. We are also providing support that enables
employees to obtain such environment-related qualifications as those for environ-
ment management system auditor and environmental counselor. The number of
staff holding environment-related qualifications as of the end of March 2001 is
shown on the accompanying chart.

= T

In-house newsletter introducing green
purchasing activities

B Number of Employees

with Environment-
Related Qualifications

Senior pollution control manager: 5
Pollution control manager (Air): 67
Pollution control manager (Water): 109
Pollution control manager (Noise): 50
Pollution control manager (Vibration): 23

Pollution control manager (Dust): 5)
Specially controlled industrial

waste manager: 6
Energy manager: 12
Environmental certified measurer: 6

Intermediate waste disposal controller: 5
Final waste disposal controller: 4
(As of March 31, 2001)



ENVIRONMENTAL ACCOUNTING

In fiscal 1999, NGK introduced environmental accounting as one tool for manag-
ing and ascertaining the state of its environmental protection activities. By tabulat-
ing and analyzing its environmental protection-related costs, NGK is striving to
enhance the efficiency of its environmental protection efforts while attaining contin-

ual improvements in these activities.

Analysis and Use of Tabulated Results
(1) Environmental Costs

In fiscal 2000, total environmental costs at three of NGK’s business sites in Japan
rose approximately ¥200 million from the previous fiscal year, to ¥1.7 billion. This
included expenditures of ¥1.1 billion for pollution prevention and other environ-
mental measures and ¥610 million for capital investment.
More than 60% of the total environmental costs were used in business area
costs such as pollution prevention costs, followed by management activity costs.
These two items account for approximately 80% of total environmental costs.
Specifically, the increase reflected expenses for repairing aged facilities, expens-
es for obtaining ISO 14001 certification for the R&D site and expenses for upgrad-
ing chemical substance management. In addition, NGK made capital investment
in various measures to prevent global warming, an issue that has been in the spot-
light in recent years. These include conducting research into energy conservation,
shifting from heavy Type-A crude oil to fuel LNG for use with boilers, carrying out
work for heat conservation and insulation, and introducing Eco-Ice.

B Environmental Accounting Results (Non-consolidated/Consolidated)

Capital Investment

FY1999 FY2000
Non- Non-

consol- consol- Consol-

idated idated idated
(1) Business Pollution prevention costs 235 240 389

i(r)e;;s Global envi_ronmental

conservation costs 133 152 348
Resource circulation costs 44 45 64
Subtotal 412 437 801
(2) Upstream and downstream costs 0 0 7
(3) Management activity costs 0 0 0
(4) R&D costs 27 169 186
(5) Social activity costs 0 0 2
(6) Environmental damage costs 0 0 3
Total 439 606 999

(2) Environmental Conservation Effects

FY1999

Non-
consol-
idated

381

172
553

163
144
165
55
1,080

Expenses

FY2000 FY1999

Non- Non-
consol- Consol- consol-
idated idated idated
460 744 616
0 37 133
196 668 216
656 1,449 965
0 8 0
256 373 163
54 102 171
135 186 165
14 20 55
1,115 2,138 1,519

To determine environmental conservation effects, we have calculated “environ-

mental conservation effects” and “economic effects.”

NGK has satisfied all relevant pollution prevention-related standards and was
not cited for any incidents of violations of standards. The Company also reduced
the volume of CO, emissions in terms of emissions per unit of net sales, although
the overall volume of CO, emissions rose because of an increase in production of
ceramic products for purifying automobile exhaust. The Company considered the
purchase of green electricity and plans to introduce a program for the purchase of

such electricity.

(¥ million)
Total
FY2000
Non-
consol- Consol-
idated idated
700 1,133
152 385
241 732
1,093 2,250
0 15
256 373
223 288
135 188
14 23
1,721 3,137

Definition of Environmental Costs and
Tabulation Methods

Environmental protection costs are categorized
in accordance with guidelines* set by the Japan
Environment Agency. For consolidated results,
we have calculated figures for NGK as well as
14 domestic Group companies.

Expenses for the development of such envi-
ronment-related products as water and sewage
treatment equipment falls within one of the
Company’s business domains. Because these
are large-amount expenditures that would natu-
rally be incurred in the Company’s normal busi-
ness activities, these expenses are not included
in the calculations.

* Developing an Environmental Accounting
System (Year 2000 Report)
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The volume of waste generated was at the same level as in the previous fiscal
year due to increased production of ceramic products for automobile exhaust gas
purification systems. However, each production process achieved reductions in
waste by improvement of yield and recycling rates.

The direct economic effect of NGK’s environmental countermeasures amounted
to ¥160 million, due to sales of useful substances.

B Environmental Effects (Non-Consolidated)
(1) Protection Effects

Environment Protection Effects

Category - - Effects
Fiscal 1999 Fiscal 2000
Business Pollution prevention Below standards; Below standards;
Area Number of violations: 0 Number of violations: 0
Effects Volume of CO, We are progressing with energy conservation efforts that include shifting from heavy
emissions (tons) 159,600 161,800 Type-A crude oil to the use of LNG as an environmentally friendly fuel for boilers
Basic unit (total and carrying out work related to insulating and conserving the temperatures of
amount/sales) boilers. These efforts enabled a 1,610t-CO, reduction. However, CO, emissions
(tons/¥100 million) 71.4 70.0 rose 1.4% from the previous fiscal year because of increased production of
Basic unit (total amount/ ceramic products for purifying automobile exhaust emissions as well as higher
production) (%) 97.3 97.8 production of berylium copper wrought products.
Volume of waste We progressed with waste reduction measures, such as improving the yield rate
generated (tons) 14,969 14,362 and the reusage rate of waste material, and as a result achieved a 649t reduction.
Volume recycled 10,225 8,569 The total volume of waste generated was at the same level as in the previous
Volume disposed 4,744 5,793 fiscal year, owing to a rise in production of ceramic products for purifying automo-
bile exhaust emissions. However, the volume of waste sludge increased, as the
Company was only able to recycle a fixed amount of waste sludge.
Volume of water con- Reduce consumption by implementing water leakage countermeasures and
sumed (10,000 m®) 211 194 installing water conservation facilities.
Others ISO-related Fiscal 2000: Maintain ISO 14001 certification and expand the acquisition of this certification to include R&D divisions

(2) Economic Effects

Category Economic Effects (¥ million) Volume Reduction
Energy conservation 26.7 1,610 ton-CO,
Resource conservation (water) 3.1 170,000 m*
Waste material management & disposal costs 13.4 649 tons
Income from the sale of useful substances 112.2
Total 155.4

* Costs are calculated by the difference from the previous year, which were achieved by progressing with activities regarding energy conservation, resource conservation, and waste
material reduction.

* Economic effects have been calculated independently.

* We recorded income from sales of useful substances by progressing with recycling measures.

* The following values are used in cost reduction categories (calculated for FY2000)

« Energy conservation: ¥14,000/t-CO, Average values of joint implementation activities based on the United Nations Framework Convention on Climate Change

= Resource conservation (water): ¥184/m? Calculated according to internal changeover units for water, sewage, industrial water, and wellwater at three business sites

= Waste material management & disposal costs: ¥20,700/ton  Average values for industrial waste treatment expenses

Future Issues and Directions

Environmental accounting provides vital data for allowing the Company to ascertain
the cost-effectiveness of environmental protection countermeasures and for making
rational and continued responses needed to protect the environment. In the future,
we will strive to raise the effectiveness of environmental accounting as a tool for
pressing forward with business operations that consider the environment.

Presently, environmental accounting is being calculated based on surveys of each
supervising division. To improve precision, in fiscal 2003 we plan to shift to a system
that is linked to an accounting system. In fiscal 2000, environmental costs were cal-
culated only for NGK and 14 other Group companies. However, we plan to expand
the coverage of these appraisals to include all consolidated Group companies. We
also plan to calculate environmental conservation effects for all consolidated Group
companies.
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Environmental Activities Related to Production

ENERGY CONSERVATION

NGK takes a multifaceted approach to reducing energy consumption. Efforts to
prevent global warming are focused on such production facilities as kilns and
include developing or improving combustion technologies to conserve energy as
well as shifting to the use of environmentally friendly fuels that reduce the volume
of CO, emissions. We are also introducing energy-saving equipment when replac-
ing air-conditioning and lighting equipment and, in addition to considering new
ways to expand green purchasing, NGK is finding new ways to conserve energy,
such as educating its employees on energy conservation.

Change in CO, Emissions

NGK’s volume of CO, emissions has been trending upward together with the

increased production of ceramic products, which consume large volumes of energy,

as well as the production of other new types of electronics components. In view of

this situation, we have reviewed our target values for reducing CO, emissions. To this

end, in November 2000 we set a new target for reducing the volume of CO, emis-

sions by fiscal 2005 as we strive to strengthen our energy conservation activities.

1) Basic unit (total amount/sales) is kept within fiscal 1990 level.

2) Basic unit (total amount/production) is reduced 10% in existing products such
as insulators and HONEYCERAM®,

Energy-Conserving Kiln Furniture

To reduce the amount of energy consumed in the firing process, we have vigorously
shifted to the use of lightweight materials that do not retain heat for shuttle kilns. In the
1970s, we shifted from refractory brick to insulating refractory brick, and in the 1980s,
introduced the first ceramic-fiber-based kiln furniture. Regarding setters on which prod-
ucts for firing are placed, we have reduced the volume of heat accumulation by using
thinner components, which have enabled us to save energy.

Conversion to Natural Gas

NGK is shifting from the use of oil to natural gas when renewing its kilns. Natural
gas emits the smallest amount of CO, among all fossil fuels, emits no sulfur
oxides, and emits extremely low amounts of soot and NO,.

We have completed the changeover to the use of natural gas at our Chita Plant
and are steadily progressing with a changeover at the AC (automotive ceramics)
Plant in the Nagoya area as well as at our Komaki Plant. We have also completed
a shift to the use of natural gas in boilers at all manufacturing sites.

Example of Energy Conservation—Komaki Plant
25% CO, reduction by the changeover to the use of LNG boilers
In August 2000, the Komaki Plant (Komaki, Aichi Prefecture) which manufactures such products
as insulators for electric power transmission, commenced the operation of boilers that use LNG as
a fuel. The plant’s boilers had traditionally used heavy Type-A crude oil, but to prevent global
warming, the Komaki Plant shifted to LNG boilers, which generate only small volumes of CO,.
These new boilers installed at the Komaki Plant have enabled a 4% rise in boiler efficiency com-
pared with previously used boilers. In addition, during an approximately eight-month period of oper-
ation that ended in March 2001, the Komaki Plant reduced CO, emissions 34%, to 1,125 tons and
also achieved a 19 percentage point improvement in basic unit (total amount/fuel for steam) com-
pared with the same period of the previous year, when heavy Type-A crude oil was used.
When considering the decline in the production volume of insulators, CO, emissions for the year
are expected to fall 25% from the previous fiscal year, to 1,385 tons.

B Change in CO, Emissions
and Basic Unit

(tons/¥100 million)
90

30.5
70 714 700

0 675 669 67.2 690

145 146 151 15.8 16.2 16.0 16.2

30 l
|

[ L
Non-consolidated Consolidated T

Electric power ~ —e— Basic unit (total

LNG amount/sales)
| | PG

Kerosene

Diesel fuel

Heavy fuel oil
Coke

* HONEYCERAM®: A ceramic substrate for
automotive catalytic converters developed by
NGK for vehicles. It is an important component
of exhaust purification systems. Since 1976,
when shipments began, 500 million units have
been shipped throughout the world. It is made
of cordierite material ceramics in a honeycomb
pattern, which have superb thermal-shock and
heat-resistance properties. It neutralizes
hydrocarbons, carbon oxides, nitrogen com-
pounds, and other harmful substances in
exhaust emissions by promoting chemical
reactions as gas comes into contact with sur-
face catalysts. To improve its purifying func-
tions, the thickness of its walls has been
reduced to 0.05mm.

LNG boilers began operation in Komaki
Plant

(10,000 tons)
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Use of Excess Heat from Kilns
We recover excess heat from kilns and effectively use this heat in a portion of the
drying process for formed products.

Energy-Conserving Combustion Systems

In the 1990s, we worked to reduce kiln exhaust gas emissions, progressed with
heat recovery from high-temperature exhaust gas, and moved toward the use of
computer-controlled intelligent burners. As part of these efforts, we independently
developed the Pulse Firing System and the Hi-cycle Regenerative Combustion
System.

The Pulse Firing System reduces combustion intake through intermittent opera-
tion of the burner. The Hi-cycle Regenerative Combustion System uses a heat
reservoir, installed at the burner’s outlet, to recover heat from high-temperature
exhaust gas. Together, the use of these two systems has enabled a 50% reduc-
tion in the consumption of fuel compared with conventional ceramic-fiber-based
furnaces and has significantly reduced the volume of exhaust gas, thus contribut-
ing to reductions in CO, emissions.

B Development of NGK’s Energy-Conservation Technologies
(for Shuttle Kilns)

Fuel

consumption
- Kilns using refractory bricks
[ 57 84 Reduction
in heat
accumulation
Kilns using insulating refractory bricks
[ 72 '98
@High porosity, light weight, and small heat mass
®Low heat conductivity and superior heat retention
Fiber-based kilns (Standing combustion)
50— 79 Reduction in
exhaust heat loss
@®Lower heat mass
due to reduced weight 92
Commercial applications Pulse angg4
[ R&D . . .
Hi-cycle Regenerative Combustion
° 1960 1970 1980 1990 I\ 2000 (Year)
@®@Combustion intake @®Heat recovery from
* Scale is indexed, with fuel consumption of .Smimiéeg b highh—tertnperature
refractory brick furnaces represented by 100 cc?r?trr?)l S el .E);) gar:fie%a§urner

control




REDUCTIONS IN INDUSTRIAL WASTE

The practice of waste reduction through recycling is rapidly establishing itself
throughout society. NGK is strengthening efforts to reduce various types of waste
generated during its production processes. Efforts are being stepped up to effec-
tively reuse and render into new resources such products as sludge and glass-
ceramic fragments, waste acids and alkalis, and waste plastics, along with efforts
to curb emissions.

Volume of Industrial Waste
In the fiscal periods between 1990 and 1995, NGK’s First Industrial Waste
Reduction Project achieved a 51% reduction in industrial waste for final disposal.
In the Second Industrial Waste Disposal Project, we worked to increase this figure
by a further 30% by fiscal 2000, but fell short of the new target mainly as a result
of increased production and frequent new product launches, which increased the
volume of waste generated. A total of 5,793 tons of waste required final disposal
in fiscal 2000.

With a view to achieving NGK’s goal of zero emissions by 2005, the Company
has established an interim goal of reducing industrial waste for final disposal to
2,700 tons by 2003.

B Changes in amount of industrial waste for final disposal
(1,000 tons)

p First Five- >|< Second Five-

Year Project Year Project
(Target: 50% reduction) (Target: 30% reduction) |29-9 30
9.4 —10

8.0
7.1
5.8 5.8
5.1

46 46 46 45 47

2.7

(target)

| Non-consolidated Consolidated
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Recycling of Industrial Waste

In fiscal 2000, at its three production bases, NGK generated a total of 14,362 tons
of industrial waste, of which 8,569 tons were recycled, yielding a recycling rate of
60%, 8 percentage points short of our fiscal 1999 performance. This is due to the
fact that although there was an increase in sludge produced due to the increase in
production, the Company was not able to increase recycling volume. Below is an
overview of current efforts to recycle waste.

B Recycling of Industrial Waste in Fiscal 2000 (Non-consolidated/ B Main Use
Consolidated) (tons) Sludge/Waste  Materials for glazed
Output Amount Recycled Recycling Rate gt RRESlanelociics
Type of Glass, Ceramics: Refractories
Industrial Waste Non- ) Non- ) Non- . . -
consolidated Consolidated consolidated Consolidated consolidated Consolidated Slag: Cement materials

Sludge/Waste Waste oil: B-class recycled prod-
material 10,118 11,725 5,778 6,095 57% 52% ucts, Low-energy fuel

Glass, Ceramics 3,030 3,938 2,668 3,198 88% 81%

Slag 84 25,191 84 5,229 100% 21%

Waste plastics 331 855 0 5 0% 1%

Waste oil 161 910 39 53 24% 6%

Waste acid
and alkali 638 1,654 0 0 0% 0%

Others 0 189 0 3 0% 2%

Total 14,362 44,462 8,569 14,583 60% 33%

Future Initiatives
We are stepping up efforts to increase the recycling of sludge/waste material, + Thermal recycling: Use of the heat energy gen-
waste plastics, and waste acid and alkali—areas in which performance has been erated by the combustion of combustible
inadequate. Sludge/waste material output will be cut back through measures such
as improvement of the yield rate, and we will expand ways of reusing it.
Plastics are used mainly in packaging. We plan to increase the use of returnable
cases and sort waste plastics more rigorously. To promote thermal recycling,* we
plan to improve recycling yard facilities.
NGK is considering measures to reduce sources of waste generation and pro-
mote the recycling of waste acid and alkali.



MANAGEMENT OF CHEMICAL SUBSTANCES

Chemicals are essential to industry and daily life. However, if they are mishandled,
there is a risk of harm to the environment and eco-systems. Aware of these char-
acteristics of chemicals, NGK is committed to thoroughgoing safety-oriented man-
agement and has created systematic chemical substance management
procedures covering all stages of handling from procurement through transporta-
tion, storage, use, and final disposal.

Chemical Substances Handling

NGK handled 67 chemical substances covered by the PRTR Law* in fiscal 2000
and 12 substances that require reporting. A total of 236 tons of raw materials
for metal products and insulator varnish and its related solvents were used.
Atmospheric and other emissions from these substances totaled 25 tons, and
around 10 tons were transferred to outside the site.

Chemical Substances Management System

NGK’s chemical substances management system works in conjunction with its
existing on-line purchasing system “AFICS.” More than 8,000 chemicals are regis-
tered in the system. When the quantities of purchased and consumed chemical
substances covered by the PRTR Law* are input, the transferred and emitted
amounts of such chemical substances are automatically calculated. Prior to the
new purchase of chemicals, comprehensive safety and environmental impact
studies are conducted. All purchased chemicals are then carefully stored in one of
NGK’s approximately 1,200 storage vaults.

B Chemical Substances Management System

* PRTR Law: Law Regarding the Pollutant
Release and Transfer Register

Input . . Chemical products, Newly Pre- Screening Committee
management Regls_tratlon of purchased prpducts A pUTCha‘Se A— Safety and
ligee ik chemical codes (no usage history) screening environmental Chemical code,
; (materials, fuel, . | Impact storage code
purchasing gas, oil, and Chemical products, quantities &
system) chemicals) Conventional ProduCtS e pyjrchase units, data input
(usage history exists) N '
<4
Inventory
bt - Storage Periodic
(chemical ) ) Data input: A t/
substances Reg Istration Quantities used/ <4 Ogﬁgéﬁﬁzrzmmed into M ;ﬁﬁg:i ng/
management of clients t?::g‘fgtr';z E— ®Quantities added to products  Correction/
system) . . Use @Quanties of disposed waste S aculation
Registration ; @Quantities emitted into water o AITTELIT:
of storage Data input: @®Quantities emitted into soil .
vaults Quantities disposed/ emitted and

Quantities recycled === Disposal *=————> transferred
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B Amount of PRTR-Listed Substances Handled, Emitted, and Transferred (Fiscal 2000)

Number of sub-
stances handled

Substance (at
least one ton
handled per year)

Antimony and
its compounds
Ethylene glycol
Xylene

Chrome and its tri-
valent compounds

Cobalt and its
compounds

Dichloromethane

1,3,5-trimethyl-
benzene

Toluene
Nickel

(Special) Nickel
compounds

(Special) Beryllium
and its compounds

Manganese and
its compounds

Others
Total

Nagoya Plant

57 substances

Amount emitted

Amount

handled AMOS- \\ o
phere

7.64 0 0
3.24 0.84 0
2.06 0.92 0.09
12.93 1.75 0.09

Amount
. trans-
Soil ferred
0 0.38
0 2.40
0 0.92
0 3.70

Amount
handled

12.38

1.93

2.04
41.32

84.02

453

1.63
151.33

Chita Plant

39 substances

Amount emitted Amount
Atmos- ; trans-
i Water Soil ferred
0 0 0 0
0 0 0 0
0.19 0 0 174
1.93 0 012
0 0 1.03
0 0 0 1.29
0 0 0 0
0.60 0 0.42
2.73 0 4.59

(Special): Designated first-grade chemical substances, amount handled: at least 0.5 tons a year

Future Initiatives

In future, we plan to reduce the handling and emission volumes of toluene,
dichloromethane, and other VOCs (volatile organic compounds) that are emitted
into the atmosphere in large quantities by using substitute materials.

Komaki Plant

29 substances

Amount emitted
Amount
handled AIMOS- \yoier Sl
phere
2.57 0 0 0
4.20 0 0 0
1.26 0 0 0
9.27 9.27 0 0
10.92 10.92 0 0
0.61 0 0 0
5.61 0 0.05 0
0.54 0.36 0
34.97 20.55 0.05

(tons)

Amount
trans-
ferred

0.32

0.07

0.13

0.08

0.04

0.04
0.68
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Environmental Activities Related to Products

INCREASING ENVIRONMENTAL FRIENDLINESS

In its Core Policy on the Environment introduced in 1996, NGK decided to begin Life
Cycle Assessment (LCA) studies to find ways of reducing the environmental impact of
its products. In 1998, it began the full-scale application of its Design-Review (DR)
process, which is aimed at minimizing the environmental impact of manufacturing
technologies and products during their development.

Design-Review

To produce environmentally friendly products by forestalling potential problems at the
design stage, all departments of design, development, manufacture, and marketing,
are involved in DR activities at each stage of development. Among the issues
addressed in depth are minimizing pollution of the atmosphere and water supply, and
curbing industrial waste.

ENVIRONMENTALLY FRIENDLY PRODUCTS

Based on its ceramics technology, NGK develops and supplies a wide range of prod-
ucts that contribute to environmental protection in the “Triple-E” areas of Ecology,
Electronics, and Energy. NGK products improve the efficiency of power generation
facilities, make automotive exhaust gas cleaner, treat wastewater and waste matter,
and help users save energy.

Diesel Particulate Filter (DPF)
The DPF is a filter that eliminates particulate matter (PM) from the exhaust gases of
diesel vehicles. NGK modified the technology nurtured in the development of the
HONEYCERAM® ceramic catalyst carrier for the purification of exhaust gases of vehi-
cles and developed the DPF cordierite ceramic filter, beginning manufacture and sale
of the product in 1989. By alternately blocking off each side of honeycomb cells, the
ceramic wall is used as a filter that catches over 90% of the PM in exhaust gases. The
accumulated PM is heat-treated, thus maintaining the functionality of the filter.

In addition, in 2000 NGK developed a new kind of DPF that replaces the cordierite
materials with more combustion-resistant silicon carbide (SiC) compound ceramics.

NGK'’s SiC DPFs, created using proprietary combustion technology and a combina-
tion of designs, provide solutions to heat-expansion problems. In addition, they are reli-
able and easy to mass produce at moderate cost. Currently, NGK is constructing
production lines with the capacity to produce 200,000 SiC DPFs per year. Production
is scheduled to begin in April 2002 and NGK intends to continue to increase produc-
tion capacity.

NGK is continuing to conduct R&D with the goal of providing a durable, fuel-efficient
solution to the problem of PM for diesel-powered vehicles that brings CO, emission
volumes below those of gasoline-powered vehicles.

NAS® Battery (Sodium Sulfur Battery)
The NAS® battery is a compact secondary battery for a large-scale energy storage.
The battery consists of sodium as its negative material and sulfur as its positive mate-
rial, and these electrodes are separated by a sodium-ion-conductive ceramic (beta-
alumina) solid electrolyte. Because each cell is completely sealed, the battery is
environmentally friendly in that it produces no greenhouse gases.

NAS® batteries have a variety of possible applications. Because they are charged
during off-peak times and discharge electricity during peak times, they can be used
to reduce power fluctuations through load leveling and enable power generation and

H DR Flow

DR checkpoints

Initial for facilities:

concept

® Fundamental design to
meet requirements
Design .- (installation specifica-
details " 4 HONS). _
@ Functional evaluation of
fundamental design
@ Solutions to technical
problems
® Evaluation of budget
for fundamental design
@ Evaluation of schedule
for fundamental design
@ Calculation of cost
performance
® Assessment and com-
prehension of safety
and environmental
conditions
® Review of safety
qualification rank and
schedule
@ Requirements to meet
regulations

Production
process

Production

-h—"'

— ;

Structure of DPF: By alternately blocking off
each side of honeycomb cells, the particu-
late matter (PM) is allowed to accumulate.

Starting in March 2001 in Hachijojima, Tokyo
Electric Power Company (TEPCO) has been

entrusted by the New Energy and Industrial
Technology Development Organization
(NEDO) to conduct testing of NAS batteries
in conjunction with wind power generation
facilities.



transmission facilities to operate effectively, thus allowing postponing facilities expan-
sion. They are also suitable for use as a uninterruptible power supply and an emer-
gency power supply in data centers, factories, and hospitals, and can be used in
combination with wind and solar generation systems to stabilize such renewable energy.
Currently, NAS® batteries are test-operating at several locations in Japan. American
Electric Power Company (Columbus, Ohio), a major U.S. power company, is now
studying the possibility of introducing NAS® batteries. This study, which began in
January 2001, is the first time a NAS® battery has been taken overseas and test-

operated there.

B Environmentally friendly products

NAS® Battery

This is a new electrical energy-storage
system made using Beta-alumina
ceramics. Electricity charges the
NAS® battery during off-peak times,
and this power is discharged during
peak times. This system thus reduces
power fluctuations by load leveling
and improves the operational efficien-
cy of power-generation units and
transmission & distribution facilities.

S

HONEYCERAM®

HONEYCERAM® is a catalyst carrier
used in automobile gas purification
systems. By keeping the catalyst on
the surface of the device and bringing
it into direct contact with the exhaust
gas, it converts harmful elements in
the exhaust gas, such as HC, CO,
and NO,, into harmless elements.

DPF

The Diesel Particulate Filter (DPF) is a
ceramic filter that eliminates particu-
late matter (PM) in the exhaust gasses
of diesel engine vehicles. Currently,
there are various methods to eliminate
PM. The DPF has been developed
and commercialized using two types
of ceramic material, cordierite and
SiC.

Ceramic Membrane Filtration
Systems

NGK uses ceramic membrane filters
to produce compact and high-perfor-
mance water purification systems
capable of removing viruses and col-
loids efficiently. Ceramic membranes
show high mechanical durability, and
there is no elution of impurities. In
addition, the ceramic membranes are
recyclable.

HRS

The Hi-cycle Regenerative Combus-
tion System is an energy-saving com-
bustion system that contains a
ceramic honeycomb to exchange the
heat from exhaust gas to combustion
air by switching the burner operation
mode. This system enables the reduc-
tions in fuel consumption and CO,
emissions.

Wastewater Treatment Systems
for Removing Dioxin Emissions
This system efficiently decomposes
and removes dioxins and endocrine
disruptors contained in water.
Manganese dioxide that is baked onto
the ceramic support functions as a
catalyst to oxidize, decompose, and
neutralize dioxins as well as eliminate
Chemical Oxygen Demand (COD).

Filter for High-Temperature Dust
Collector, CERALLEC®

This high-temperature ceramic dust
filter employs NGK’s original mem-
brane filtration technology and a
honeycomb forming technology.
CERALLEC® contributes to the
improvement of the atmosphere by
reducing dioxins produced by kilns
and elimination of black smoke from
fixed diesel-powered equipment.

Permeable Interlocking Block
Manufacturing Systems

These systems convert the ash from
incinerated sludge produced in the
sewage treatment process into highly
permeable blocks. These blocks offer
an innovative solution to the problems
posed by excess rainfall.

Fluidized Bed Gasification and
Melting Systems

The thermal decomposition and gasifi-
cation of refuse generates gas, which is
then used to melt the remaining materi-
al at 1,250°C to 1,400°C and turn it into
slag. This system lowers fuel use, and
reduces CO, emissions as well as toxic
substances, such as dioxins, more
effectively than one that processes
incinerator ash in a melting furnace.

Wastewater Treatment System

NGK designs and operates a variety
of systems that reduce the volume of
waste produced by sewage treatment
leaving pollution-free byproducts. One
of our more recent advances is a cir-
culating fluidized system, which is
both compact and energy-efficient.

EXCERAMP Lightweight Setter

EXCERAM® is a refractory that is 30%
lighter than conventional setters due
to the increased porosity of its alumina,
cordierite materials. These refractories
absorb less heat during the firing
process, and can therefore reduce
fuel consumption and CO, emissions.

CULLET-HISONE®

Cullet is a recycled material made
from used glass from such sources as
used bottles. It makes an efficient
sound absorber and is currently used
along elevated areas of the Tokyo
Metropolitan Subway’s Mita line. In
1996, CULLET-HISONE® received
“Eco Mark” certification from the
Japan Environment Association.



Input and Output Strategies

GREEN PURCHASING

To reduce the environmental impact of NGK’s corporate activities, including pur-
chasing, NGK has a Green Purchasing Policy which covers all purchased items
and services, from office supplies through raw materials and parts to manufactur-
ing facilities.

Through its Green Purchasing Commission, established in October 1999, NGK
works in unison with suppliers to put into practice the Company’s “Green
Purchasing Policy.”

Green Products and Suppliers
With regard to office supplies and other everyday consumables, NGK’s Green
Purchasing activities have been in full swing since fall 2000 and, as of March
2001, approximately 100 products have been recognized as Green Products.
NGK’s Green Purchasing programs also cover accessories for in-house use,
such as work clothes and business cards, and the in-house purchasing system
is being revamped to include tools to assist in the selection of Green Products.
With regard to equipment and facilities for production, NGK has completed
inspections of suppliers’ environmental protection programs and Green Supplier
guidance is planned for suppliers rated at levels 1 and 2 (see below). NGK also
promotes the use of energy-saving devices in new facilities, such as highly efficient
electrical transformers and motors, air conditioners applying Eco-Ice and lighting
systems with sensors. In addition, in September 2001, NGK began participation
in the Green Power Certification System of Japan Natural Energy Co., Ltd., and
will begin purchasing 2 million kwWh of wind-generated Green Power per year
starting in January 2002.

The Green Purchasing Policy W Classification of Green Suppliers
1. NGK conducts green purchasing of all materials, Level 1:  Suppliers that comply with the Anti-Pollution Law, the

components, manufacturing equipment, office sup- Waste Management Law, and other related laws

plles’ and services. their regular business activities

Level 2:  Suppliers incorporating environmental conservation into

Suppliers making an organized effort to promote environ-

Suppliers planning to apply for ISO 14001 certification

2. After considering quality, price, and delivery periods, Level 3-1:
NGK gives preference to companies that provide mental conservation
products and services in an environmentally friendly and/or those being examined

manner. Level 3-2: Suppliers who have already received ISO 14001 certification

LOGISTICS/CONTAINERS/RECYCLING

To reduce the burden on the environment due to logistical activities, NGK is pro-
moting Green Logistics. More specifically, this includes activities such as the cre-
ation of the basis for a “Returnable Logistics System” wherein returnable
containers are used to promote the more effective use of resources and reduce
waste. Research is also being conducted on the creation of an efficient operating
system to reduce CO, emissions.



Communications

NGK’s environmental protection efforts are not only confined to the Company itself.
Based on the basic policies of the mid-term management plan EXCEL-01, NGK is
involved in a wide range of community relations activities as a good corporate citizen
and keeps society informed of its various activities through public relations channels.

Environmental Report
In 1997, the Company issued its first environmental report, summarizing its envi-
ronmental protection activities. It detailed energy-saving activities aimed at pre-
venting global warming, and waste reduction efforts, chemical substance
management, green purchasing, and environmental accounting. We plan to con-
tinue to publish this report once a year, and also to make it available on NGK’s
Web site.

Environmental Partnership Organization Club

As a pivotal member of the Environmental Partnership Organization Club, a multi-
industrial alliance of companies in the Chubu area dedicated to the development
of a sustainable society, NGK vigorously supports the club’s educational exchange
activities, for which the Company is the coordinating entity.

In fiscal 2000, NGK invited around 40 people to its Komaki Plant to join an
“Eco-Tour” enabling them to study environmental technology and see environmen-
tal programs in action. We also made a presentation at the “Eco-Campus Festival”
to raise environmental awareness among young people.

Community Relations Activities Pamphlet
NGK issued a pamphlet, NGK Is Also Here, which introduces NGK’s community
relations activities in March 2001.
The pamphlet gives an overview in words and photos of activities of the NGK
Foundation for International Students, which includes providing accommodation
for international students as well as scholarships, NGK’s environmental protection
activities, plant tours, support for regional events, and activities being undertaken
by Group companies at home and abroad.

Awards
Date Award Granted to
2000/6  Director-General of Fire-Defense Agency Plant Safety Award Komaki Plant
for Plants Handling Hazardous Materials
2000/9  Industry Week 100 Best-Managed Companies NGK
President of Japan Packaging Institute Award Returnable packaging for wheels of two-
wheeled vehicles
2000/11  Okura Washin Memorial Foundation Award Development and mass production of ultra-
thin-wall HONEYCERAM® to eliminate
exhaust gas from automobiles
2000/12 Nagoya City Industrial Laboratory Prize for presentation of Development of fusion technology for
research results resource recycling production symposium conversion of municipal garbage to gas
2001/2  Energy Management Achievement Award One member of energy management staff
International Trade and Industry Bureau Chief Award
Energy Management Achievement Award One member of energy management staff
Tokai Hokuriku Department Chief Award
Energy Management Excellent Technician Award One member of energy management staff
Chairman’s Award
Energy Management Excellent Technician Award Two members of energy management staff
Tokai Hokuriku Department Chief Award
2001/3  Japan Industrial Water Association (JIWA) Daily Industrial Development of large ceramic-membrane

Newspaper, Editor’s Award

water purification system

President Shibata presenting “Aiming to
Become a Resource Recycling Society” at
the Third EPOC Industrial Ecology Meeting
in December 2000
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NGK Is Also Here introducing NGK’s com-
munity relations activities

NGK was selected as one of the world’s
“100 Best-Managed Companies” by U.S.
magazine, Industry Week due to the
Company’s new product development
based on original technologies and com-
munity relations activities.
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Environmental Data by Plant

NGK'’s performance vs. Current pollution control standard

B Nagoya Plant

Item Standard Actual Value
FY1998 FY1999 FY2000
% E“gg:n%mmed o O <0.03 <0.03 <0.04
é NO, (ppm) 180 72 <146 £109
o Soot and dust (g/Nm?) 0.15 £0.002 £0.005 £0.005
pH 5.7~8.7 6.6~7.8 6.7~7.5 6.5~7.5
Ss (mg/) 600 5~32 4~53 5~56
BOD (mg/l) 600 1~32 1~6 2.6~120
oil (mg/) 5 N.D.~1.3 ND.~48  N.D.~4.1
Copper (mg/l) 3 0.01~0.03  N.D.~0.01  N.D.~0.01
Zinc (mg/) 5 0.07~0.33  0.03~0.04  0.07~0.09
Soluble iron  (mg/l) 10 N.D.~0.1 N.D. N.D.~0.1
%ﬂﬁgfnese mgy 10 N.D. N.D. N.D.
% Cyanide (mg/l) 1 N.D. N.D. N.D.
% Lead mg/) 01 N.D. N.D. N.D.
§ Hexavalent
chromium (mg/l) = LD JLLL LD
Total mercury  (mg/l) 0.005 N.D. N.D.~0.0012 N.D.
Total chromium (mg/l) 2 N.D. N.D. N.D.
Fluorine (mg/l) 15 0.1~1.4 N.D.~0.1 N.D.~0.7
Tri-
chloroethylene (mg/l) = LD HLE. s
(T:ﬁlttgioethylene (mg/l) 01 N.D. N.D. N.D.
ihlt’rc}emane (ma/l) 3 N.D. N.D. N.D.
g Day (dB) 70 53~69" 54~69™ 55~68"
2 Night (dB) 60 53~62" 51~60" 42~60"
.g Day (dB) 70 37-~55 34~54 45~51
£ Night (dB) 65 35~63 38~56 43~50
gr”o"JﬁdeiTgf " ey 30 152 1187 0

"1: Including background noise

'2: Switching to industrial water in December 1999

Relevant laws and agreements

Exhaust gas: Aichi Prefecture regulations (* Pollution control agreement with Nagoya)
Wastewater: Sewage Water Law

Noise: Regulations of Nagoya

Vibration: Aichi Prefecture regulations (voluntary)

Pumped underground water: Aichi Prefecture regulations

B Chita Plant
Item Standard Actual Value
FY1998 FY1999 FY2000
Sulfur prodyced 05 Shifted Shifted Shifted
in combustion (%) to LNG to LNG to LNG
. o (ppm) 150 £110 <50 43
§ Soot and dust (g/Nm?) 0.2 £0.055 £0.002 £0.002
-‘g Total plant 10 0.477 0.483~ 0.388
@ output  (g/day) ~0.571 0.596 ~0.504
& e ] B 000003 000005  0.00008
tial areas (ug/Nm?) ~0.00008 ~0.00012 ~0.00030
pH 5.8~8.6 6.8~7.2 6.8~7.5 6.7~7.3
SS (mg/l) 30 2~6 1~7 1~8
CoD (mg/l) 20 2.0~5.0 2.0~4.0 25~55
Oil (mg/l) 2 N.D. N.D.~0.8 N.D.
Copper (mg/) 1 0.01~0.03  0.01~0.02  0.01~0.05
Zinc (mg/l) 1 0.05~0.09 0.02~0.14  0.04~0.12
Soluble iron  (mg/l) 0.5 0.1~0.4 N.D.~0.1 N.D.
Cadmium (mg/l) 0.1* N.D. N.D. N.D.
Cyanide (mg/l) 1* N.D. N.D. N.D.
Lead (mg/l) 0.1 N.D. N.D. N.D.
% ?ﬁrﬁﬁt mgn 0% L e L
§ Total mercury (mg/)  0.005* N.D. N.D. N.D.
Total chromium (mg/l) 2% N.D. N.D. N.D.
Fluorine (mg/l) 15* 0.1~0.3 0.3~0.5 0.3~0.4
Eg;?gri” mgy 10 2.1-6.1 27-76 2669
Phosphorus
Content (mg/) Ix 0.03~0.21 0.04~0.17  0.02~0.15
Tri-
chloroethylene (mg/l) b LD LD ML
(T:ﬁlttgioethylene (mg/l) 0.I* N.D. N.D. N.D.
ihlt’rc}emane (mg/) ) N.D. N.D. N.D.
g Day (dB) 65 44~63 50~63 49~61
2 Night (dB) 65 42~62 43~62 44~61
.g Day (dB) 70 <45 <45 <45
£ Night (dB) 70 <45 <45 <45

Relevant laws and agreements

Exhaust gas: Pollution control agreement with Handa

Wastewater: Pollution control agreement with Handa (* Water Pollution Control Law
** Aichi Prefecture guidelines)

Noise: Pollution control agreement with Handa

Vibration: Pollution control agreement with Handa
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B Komaki Plant

Item Standard
FY1998
o Sulfur produced
§ in combustion (%) 0.6 =0.09
(%]
3 NO, (ppm) 170 £100
i Soot and dust (g/Nm?) 0.2 £0.01
pH 5.8~8.0 6.3~7.8
Ss (mg/) 80 N.D.~7.0
BOD (mg/l) 17 N.D.~4.0
Oil (mg/l) 2 N.D.~0.7
Copper (ma/l) 3* N.D.~0.01
Zinc (ma/l) 3 N.D.~0.50
Soluble iron  (mg/l) 10* 0.03~0.24
. Soluble
‘§ manganese  (mg/)) 10* N.D.-0.07
% Cadmium (ma/l) 0.1* N.D.
= lead (mgf) 0.1 N.D.
Total chromium (mg/l) 2* N.D.~0.02
Fluorine (ma/l) 15* N.D.
Nitrogen
content (mg/) 10* 1.4-30
Phosphorus
content (mg/1) G 0.03-0.30
Dichloro-
methane (mg/l) 0.2¢ N.D.
3 Day (dB) 65 53~63"
2 Night @) 55 48~62°
% Day (dB) 65 25~36
£ Night @B) 60 —
Pumped under-
ground water (m*/day) 4,023 3,145

'3: Including background noise

Relevant laws and agreements

Exhaust gas: Pollution control agreement with Komaki
Wastewater: Pollution control agreement with Komaki

(* Water Pollution Control Law ** Aichi Prefecture guidelines)
Noise: Aichi Prefecture regulations

Vibration: Aichi Prefecture regulations (voluntary)

Pumped underground water: Aichi Prefecture regulations

Actual Value
FY1999

£0.10

£120
£0.01
6.3~7.7
N.D.~4.0
N.D.~3.0
N.D.~0.7
N.D.
0.04~0.67
0.05~0.31

0.03~0.06

N.D.
N.D.
N.D.~0.03
N.D.~2.7

1.3~26

0.02~0.17

N.D.

50~63"
49~60"
23~36

2,698

FY2000

£0.09

<85
£0.01
6.4~7.7
N.D.~6.0
N.D.~5.4
N.D.~1.2
N.D.
0.02~1.3
0.06~0.16

0.01~0.07

N.D.
N.D.
N.D.~0.01
N.D.~0.4

1.4~45

0.01~0.34

N.D.

52~64"
48~61"
29~40

2,274

Nagoya Plant

@®Address: 2-56, Suda-cho, Mizuho, Nagoya

@®Products: Ceramic honeycomb substrates for
automotive cat-
alytic converters
(HONEYCERAM®),
NAS® batteries,
etc.

Chita Plant

@®Address: 1, Maegata-cho, Handa, Aichi

@®Products: Insulators, equipment for electrical transmis-
sion and distri-
bution, ceramic
products for the ¢
chemical industry,
beryllium-copper
strips, ceramic
components for
semiconductor
manufacturing, etc.

Komaki Plant

@Address: 1155, Tagami, Futaebori, Komaki, Aichi

@®Products: Suspension insulators for electrical trans-
mission, equip-
ment for electrical
transformation
and distribution,
translucent alumi-
na (HYCERAM®),
etc.

pH : Density of Hydrogen lons

SS : Suspended Solids

BOD: Biochemical Oxygen Demand
COD: Chemical Oxygen Demand
N.D.: Not Detected

Be : Berylium
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