


Corporate Profile

Corporate Name: DENSO CORPORATION
Date of Establishment: December 16, 1949
Capitalization: ¥165.9 billion

Number of Employees: 40,300

Note: Figures for capitalization and number of employees are as of March
31, 1999; yen values under ¥100 million have been rounded down.

Financial Results (Nonconsolidated)
Net Sales: ¥1,329.0 billion
Net Income: ¥37.0 billion

Financial Results (Consolidated)
Net Sales: ¥1,758.8 billion
Net Income: ¥58.9 billion

Note: Figures for net sales and net income are as of March 31, 1999; val-
ues under ¥100 million have been rounded down.

Principal Businesses

Automotive Components Business:

Air conditioners and heaters, electrical automotive and
electronic control products, fuel management systems,
radiators, meters, filters, and other

New Business Domains:

Wireless telephones and other telecommunication
equipment, factory automation (FA) systems, applied
electronics, and environmental systems
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This report covers fiscal years beginning on April 1 and ending on March 31 of the
following year.
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e Regarding DENSO’s Environmental Symbol Mark

This environmental symbol was developed in July
1995 and is used on pamphlets and during exhibi-
tions and events to introduce DENSO’s environ-
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(& The design was created by an in-house designer
and expresses the concept: “The earth has a heart
and lives with vitality and vibrancy in harmony with
humankind and nature.”
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A Message from the President

Over a century has passed since the advent of automobiles
powered by internal combustion engines. These automobiles
have played a pivotal role in moving products and people
around the world as well as having contributed to the devel-
opment of industry and the enhancement of people’s lives.
At the same time, gasoline and diesel vehicles create a bur-
den on the environment in terms of global warming due in
part to exhaust emissions as well as air pollution and waste-
related problems, from their development to their usage and
disposal.

DENSO is one of Japan’s leading automotive component
manufacturers and is keenly aware of these facts. We place
top priority on attaining harmony between economic devel-
opment and environmental protection. Reducing environ-
mental impact is a focus in all our operations, particularly

in product development and production processes.

We are contributing to the prevention of global warming
through product development that creates smaller and lighter
components as well as applies technologies that reduce fuel
consumption by more efficient combustion. In line with this,
we are making products easier to recycle to cut down on
waste and developing products to clean exhaust emissions.
DENSO is contributing to reducing harmful emissions while
pursuing the necessary technologies for electric cars and
other vehicles to run on alternative energy sources.

DENSO is promoting a range of activities in the manufactur-
ing field as well. We are conserving energy by deploying
cogeneration systems, reducing waste through the 3R

(Reduce, Reuse, and Recycle) Action Plan and implementing
voluntary guidelines for water- and air-quality management
that are stricter than those mandated by law.

Furthermore, we are engaged in the development of the
Electronic Toll Collection System (ETC) and navigation sys-
tems for Intelligent Transport Systems (ITS). DENSO is also
involved in areas of environmental protection that incorporate
a wider view of the entire automotive transportation system.

DENSO will develop innovative technologies and systems
and reduce the environmental impact of all its operations to
help the automotive industry continue to grow as one of the
world’s major industries in the 21st century. We will con-
tribute to the happiness of people worldwide and balance
the needs of both economic prosperity and environmental
protection.

DENSO has published its Environmental Report 1999, which
introduces DENSQ’s activities with regard to environmental
protection, particularly in fiscal 1998, ended March 31, 1999.
Through this report, DENSO hopes to provide readers with
an understanding of both its view on environmental protec-
tion and specific activities that it has been implementing. We
would appreciate hearing your frank opinions regarding this
report, as they are valuable in shaping our future activities.

Hiromu Okabe
President



Environmental Management System

Fundamental Thinking Regarding Environmental Protection Activities

Based on the DENSO Philosophy,

we have formulated the DENSO
Environmental Charter and the DENSO
Environmental Action Plan to clarify
our fundamental mind-set and have
made definite steps toward realizing
the goals of the Environmental

Action Plan.

through a variety of avenues, such

as automobiles as well as information
and communications systems. DENSO
would like to help create a society that
fosters an even better environment to
solve problems that are global in scale
and facilitates even richer interaction
among people everywhere.

In the next century, various problems
threaten to emerge, including rising
prices for food and energy and the
deterioration of the natural environ-
ment. We are taking action to prevent
such problems. For example, by
reducing exhaust emissions and
upgrading energy efficiency, we can
create an even better environment
and promote even richer interaction

. The DENSO Philosophy
Fundamental Principles

DENSO Philosophy
DENSO Environmental Charter

Mission Management Principles | Individual Spirit

Planning and Objectives

DENSO Environmental Action Plan

Contributing to a better
world by creating value

together with a vision for

the future

1. Customer satisfaction
through high-quality prod-
ucts and services

2. Global growth through
anticipation of change

3. Environmental preser-
vation and harmony with

1. To be creative in
thought and steady
in action

2. To be cooperative
and pioneering

3. To be trustworthy
by improving ourselves

Environmental Protection
Activities and Management

Activities and management based on environmen-
tal management system standards (ISO 14001)

society

4. Corporate vitality and
respect for individuality

DENSO Environmental Charter (adopted in March 1993)

DENSO is profoundly aware that corporate activities deeply affect the earth’s environment. Based on its fundamental policy to trea-
sure nature and grow in harmony with the global community, DENSO seeks to meet the needs of both economic development and
the environment and thus build a socioeconomic system that is in harmony with the environment. To this end, in all DENSO’s world-
wide activities, it seeks to 1) protect the global environment, 2) give full consideration to the preservation of the ecology and natural
resources, and 3) improve the living environment in local communities and ensure the health and safety of both employees and local
citizens. The following activities are designed to achieve these objectives.

1. Product Design and Production

2. Technological Development

Implement prior evaluations and undertake measures to remove dele-
terious influences in all operating activities, from the selection of plant

locations to product design, manufacturing, and disposal

(1) Prevention of pollution (air, water, waste, noise, vibra-
tion, etc.)

(2) Elimination of ozone-depleting substances (specific
CFCs, trichloroethane, etc.)

(3) Effective use of resources
1. Adopt production processes that reduce industrial waste
through recycling
2. Reduce the volume of paper used

(4) Reduction of energy consumption by raising efficiency

and taking other measures

Develop innovative technologies and systems that enable energy and
resource conservation and recycling, thus contributing to resolving
environmental problems

3. Public Relations, Awareness Building,
and Coexistence with Society

DENSO is implementing public relations and awareness-building
programs that target both its employees and society as a whole. By
encouraging employees to proactively participate as members of
local communities in volunteer activities and promoting communica-
tion at all levels of society, DENSO seeks to build a relationship with
society for mutual prosperity.

4. Approach

Our approach to such issues involves forming the Environment
Committee in cooperation with affiliates around the world to promote
environmental preservation activities and raise the level of environ-
mental management.




Environmental Action Plan

DENSO uses natural resources and
energy in its operations and impacts
the environment in various ways. In
recognition of this, the Company is
enthusiastically promoting not only pol-
lution prevention but also activities to
conserve both energy and resources.

Following the Global Summit in June
1992, DENSO became even more
aware of the importance of environ-
mental preservation. To intensify its
activities in this area, the Company
undertook a thorough review of
goals, plans, and action items

Environmental
Management System

and formulated its Environmental
Action Plan. By implementing this plan,
DENSO will improve the efficiency of
production and resource usage and
create innovative products and new
technologies that help make the
recycling society a reality.

DENSO'’s Business Activities

( Development/Production/Sales ) ( Products )
Environmental Impact
* Energy consumption, use of resources = Energy consumption
» Use of chemicals, generation of waste * Generation of waste

Prevention of
Global Warming

Environmental Issues
= Global warming Ozone-layer destruction Resource depletion Air pollution Water pollution Waste problems Noise pollution Offensive odors

E 2

Approach (DENSO Environmental Action Plan)

1. Improve fuel efficiency

2. Improve efficiency in use of new
refrigerants for air conditioners
3. Conserve energy at plants

< Develop and commercialize fuel-efficient technologies
< Further reduce weight
< Recover new refrigerants (HFC-134a) and develop recycling systems

< Reduce CO; unit* energy consumption more than 1% per year through energy conservation
and maintain the 1990 level in FY 2000 (*per physical production amount)

Resource Conservation
and Recycling

4. Respond to market and
end-of-life cars

5. Reduce internal waste
generated by plants

< Establish a prior-assessment system for recyclability from the design stages

< Standardize materials for major resin components

<> Build a supply system for rebuilt products

< Reuse packaging materials and reduce packaging waste

< Reduce the volume of internally generated waste 50% in FY 2000
(compared with the 1990 level)

Reduction of
Environmental Impact

6. Reduce exhaust emissions

7. Reduce the use of hazardous substances
8. Reduce environmental impact

created by plants
9. Adhere to laws and promote

proactive compliance

< Develop technologies that contribute to the further reduction of exhaust emission levels
from gasoline and diesel vehicles

< Promote the further reduction of hazardous substances used in products

< Reduce hazardous substances in plant effluent and promote closed-loop systems

< Comply with laws and regulations (for example, comply with mandates regarding
substances that cause air pollution as stipulated under the Air Pollution Prevention Law)
and strengthen voluntary management standards

10. Promote environmental protection
at overseas facilities

< In addition to traditional pollution prevention (implement environmental
management systems, establish new facilities, and undertake top-class environmental
preservation activities around the world), promote energy conservation activities,
resource conservation, and recycling

Public Relations
and Education

11. Undertake PR and other activities
to build understanding in society

12. Promote employee training and
awareness-building activities

< Strengthen communications activities aimed at mutual prosperity with society
<> Encourage and support the DENSO Group'’s environmental preservation activities
< Establish and promote a corporate culture of harmony with the natural environment

Structure and
Organizations

13. Conform to ISO environmental
management system standards

14. Coordinate Companywide
environmental preservation activities

< Promote the acquisition of ISO 14001 certification at all domestic and overseas locations
and at six affiliated companies
< Integrate Companywide environmental preservation activities



Overview of DENSQO's Environmental Management System

Structure and Organization

In December 1992, DENSO made environ-
mental protection a top management prior-
ity and established the DENSO Environment
Committee as a unified forum for evaluating
its response to environmental protection,
which previously was overseen indepen-
dently by each business group. The com-
mittee discusses and sets policies, targets,

DENSOQO'’s Business Activities

DENSO o
Environment
Committee
Chaired by
President Hiromu Okabe

and initiatives concerning environmental
preservation to reduce the environmental
impact of its products throughout their life
cycles, from development and design to
manufacturing, usage, and disposal.

Under the Environment Committee, five
subcommittees were established to con-
sider major issues. The subcommittees

Product Recycling
Subcommittee

Product Technology
Subcommittee

Plant Environment
Subcommittee

Energy Subcommittee

Public Relations and Awareness-
Building Subcommittee

Business Group Specific
Subcommittees

include the Product Recycling Subcommittee,
the Product Technology Subcommittee,
the Plant Environment Subcommittee, the
Energy Subcommittee, and the Public
Relations and Awareness-Building Sub-
committee. In addition, Business Group
Specific Subcommittees were established
to discuss product-specific issues.

Develop recycling technologies for used automotive com-
ponents and technologies that contribute to the elimina-
tion or reduction of hazardous substances

Promote technological development to make components
lighter and more efficient to support improved fuel efficiency

Reduce environmental impact generated by production
activities (wastewater, waste, exhaust, noise, etc.)

Reduce energy used in production processes and develop
energy-saving production technologies

Enhance awareness among employees regarding environ-
mental preservation and communication activities with
society

Coordinate and promote environmental preservation activi-
ties in various business groups

Compliance with ISO 14001 International Standards

DENSO is aggressively promoting the
acquisition of ISO 14001 certification, the
international standards for environmental
management systems, to strengthen its
own environmental management system
and increase the transparency of its activ-
ities to external parties.

Following the lkeda Plant’s ISO 14001 cer-
tification—the first facility in the Japanese
automotive component industry to receive
such certification—in October 1996, all 14
of DENSO’s operating units in Japan were
certified by the end of fiscal 1998. Looking
at its overseas production network, 15 of
the 25 major facilities obtained 1ISO 14001
certification (as of January 1997), and the
remaining 10 facilities are making the nec-
essary efforts to become certified.

Environmental Policy

The DENSO Philosophy
{
DENSO Environmental Charter

Plan

Management Review

Review policies, plans,

Action and targets

Planning and Objectives

DENSO Environmental Action
U

Plan

Annual Fiscal Plan (Companywide, Business Group)

Implementation and Operation

Implement environmental man-
agement activities

Do

Checking and Corrective Measures

Inspection of progress

Check  nteral audits and improvements



Environmental Audits

DENSO conducts audits to ensure that
its environmental activities are in accor-
dance with the rules outlined in its envi-
ronmental manuals. The Company
carries out both internal and external
audits. External audits involve the veri-
fication of ISO 14001 compliance by
inspection and registration organiza-
tions outside DENSO.

Internal audits are conducted by in-
house auditors who use an audit
check sheet covering 660 items in
24 categories. The results of such
audits are reported to senior execu-
tives for review.

In fiscal 1998, the internal auditors
confirmed that there were no issues
raised in terms of accidents, com-
plaints, or lawsuits concerning
DENSOQ’s environmental preser-
vation efforts. In addition, no major
problems were pointed out in the
external assessments.

Approach to

Life-Cycle Assessment (LCA)
Products affect the environment in a
variety of ways—including global warm-
ing and water pollution—throughout
their life cycles, from procurement to
materials processing, product manu-
facturing, usage, and disposal.

Environmental protection measures
that focus on merely one stage of this
cycle may indeed worsen the burden
on the environment. The impact that
products exert on the environment
must be viewed holistically, and tech-
nologies that can evaluate the effec-
tiveness of environmental protection
must be developed comprehensively.

ISO 14001 Certified DENSO Facilities in Japan (completed at all facilities)

Environmental
Management System

Location Date of Registration  Inspection and Registration Organization
Headquarters and Kariya Plant 11.9.98 JARI ;
Ikeda Plant 10.9.96 JET :3___ CpTTHal
Anjo Plant 12.26.96 JARI = £
Nishio Plant 12.26.97 JET ! = .3 =
o
Takatana Plant 1.16.98 JARI =7 e
Daian Plant 3.26.98 JARI — ' =
Kota Plant 10.22.97 JET =1%r
Toyohashi Plant 11.19.97 JARI I S—
Agui Plant 7.28.97 JARI - i
Kitakyushu Plant 12.1897  JARI 0L p——
Zenmyo Plant 3.20.99 JET
Hiroshima Plant 4.17.98 JET JARI: Japan Automobile Research
Nukata Testing Center 5.25.98 JET JET- !Jr:;iatﬁtzlectrical Testing
DENSO Research Laboratories 1.26.98 JET Laboratory
ISO 14001 Certified DENSO Overseas Facilities
Region Country Company Reg?éﬁa‘)t{on Regis}t?gﬁgﬁlgpggﬂgation
North America United States ~ DENSO MANUFACTURING MICHIGAN, INC. 6.11.98 DNV
DENSO MANUFACTURING TENNESSEE, INC. 6.18.98 AWM
DENSO SALES CALIFORNIA, INC. 3.18.99 DNV
AMERICAN INDUSTRIAL MANUFACTURING SERVICES, INC. 4299 UL
ASSOCIATED FUEL PUMP SYSTEMS CORPORATION 5.13.99 DNV
Europe United Kingdom DENSO MANUFACTURING UK LTD. 12.2.96  LRQA
DENSO MARSTON LTD. 4397 LRQA
Spain DENSO BARCELONA S.A. 12.2.98 LRQA
Oceania  Australia AUSTRALIAN AUTOMOTIVE AIR PTY. LTD. 12.14.97  LRQA
DENSO MANUFACTURING AUSTRALIA PTY. LTD. 3.1.99 QAS
Asia Thailand DENSO (THAILAND) CO., LTD. 12298  TISI
Taiwan DENSO TAIWAN CORP. 4898 UL
Philippines PHILIPPINES AUTO COMPONENTS, INC. 8.24.98 AJA
Indonesia P.T. DENSO INDONESIA CORP. 12.898 KEMA
China YANTAI SHOUGANG DENSO CO., LTD. 42399  CCEMS
Internal Audit Organizations
Companywide Environmental
Preservation Manager
(Directors responsible for
environmental activities)
1. Direct audit
) 3. Report 2. Conduct
Environment Manager audit results audit

for Business Units
(Directors responsible
for business units)

LCA methodologies arose from this
need. Today, LCA is being actively
studied around the world. DENSO is
working on building an LCA system

Audit Team
(Internal auditors)

4. Direct improvements

near future.

Business Units

for automotive components in the



Environmental Costs

Environmental accounting is designed to
assess the costs and benefits of environ-
mental preservation. At present, the prin-
ciples of environmental accounting are
not well established in considering which
items should be compiled to calculate
the costs of environmental protection
and how avoidable costs—that may
contribute to profitability—should be
estimated.

DENSO has recently formed a working
group to study environmental accounting
in an effort to define its approach to
environmental accounting and to build
a cost-calculation system. As such, the
Company is not yet in a position to
release accurate data on environmental
costs. However, DENSO believes that
disclosing environmental costs is an
obligation of all companies and has
included such data to the extent pos-
sible in this report.

Environmental Costs Covered

in this Environmental Report

In this report, environmental costs were
estimated in accordance with the
Environmental Agency’s Environmental
Accounting Guidelines published in
March 1999, which stipulate the follow-
ing categories: Direct Costs for the

Reduction of Environmental Impact,
Indirect Costs for the Reduction of
Environmental Impact, and R&D Costs
for the Reduction of Environmental
Impact.

Regarding direct costs for the reduction
of environmental impact, DENSO has
compiled capital expenditures targeted
primarily at environmental preservation,
expenses incurred for operating pollution-
prevention equipment, and processing
costs for industrial waste. In addition, the
Company included a portion of capital
investments for facilities that serve both
environmental protection and other pur-
poses according to a certain standard; for
example, the portion of investment in a
production line that contributes to reducing
environmental impact was included.

Indirect costs for the reduction of envi-
ronmental impact (administrative costs
for environmental issues) include the por-
tion related to environmental protection
of investment in production facilities for
products that contribute to environmental
preservation; expenditures for employees’
environment-related training; expenses
for building and operating environmental
management systems and obtaining cer-
tification for those systems as well as

e The Zenmyo Plant Biotope

Total ——
Amount:
Approx.
¥12 Billion
(FY98 Results)

personnel expenses for the environmen-
tal committees.

R&D costs for the reduction of environ-
mental impact include costs incurred for
R&D and the design of products and
production processes to improve auto-
mobile fuel efficiency and to clean
exhaust emissions.

The aggregate total of all such expendi-
tures during fiscal 1998 was approxi-
mately ¥12 billion, about 0.9% of net
sales.

Combining “bio” for living things and “tope” for place, a biotope
is a natural ecosystem where a wide variety of life can coexist.
DENSO’s Zenmyo Plant created a biotope “to recreate a country
hillside to provide respite to the community.”



Environmental
Management System

Environmental Education and Awareness Building

To realize successful environmental
preservation, all managers and
employees must clearly understand
its objectives and proactively partic-
ipate in its relevant activities. To
enhance employees’ knowledge
regarding environmental issues and
to translate that knowledge into better
understanding, DENSO is promoting
environmental education and sponsor-
ing environmental exhibitions on an
ongoing basis.

e Environmental Education

DENSO built an environmental educa-
tion system—tailored to employees
according to their positions, from new
employees to managers—that enables
the reinforcement of the learning
process throughout an employee’s
career. In fiscal 1998, employees at
the ranks listed in the table on the right
received training on the importance

of environmental preservation and
their roles.

e Environmental Exhibitions

DENSO held exhibitions to introduce
its environmental preservation activities
in a readily comprehensible manner
and thus encouraged employees’
understanding of environmental issues
and promoted their participation in
environmental activities. An exhibition
held from July 14 to 16, 1998, attract-
ed more than 1,700 employees and
managers. The exhibition was well
received, and subsequent exhibitions
were held in each business unit. In the
future, DENSO will regularly hold such
exhibitions to further enhance aware-
ness of environmental issues.

Environmental Education System

Rank

New Employees

Team Leaders

Assistant Managers

Managers

Newly Promoted

Department Managers
Plant Managers

Man agers (technical staff)

Environmental Workers*

All Employees

Content

Basic environmental issues; DENSO environmental policies;
Environmental policy in the workplace; Fundamental knowledge
of environmental preservation

Basic environmental issues; Status of environmental preservation
at DENSO; Responsibilities of team leaders

Basic environmental issues; Process for environmental management
Basic environmental issues
Environmental management (responsibilities and authority)

Environmental preservation technologies

Overview of facilities;.Operatipn and inspection; Maintenance;
Taking measures for irregularities and emergencies

Key points of environmental management system

*Environmental workers: Employees that DENSO determines to be involved in the operation and maintenance of critical
facilities in terms of potential impact on the environment, including production engineers, employees working in safety,
health, and environment-related roles, and employees responsible for power generation facilities

e Environmental Exhibition

This exhibition, held for the promotion of
DENSO environmental protection efforts,
comprised an array of booths and displays
covering a range of issues.

e Status of environmental destruction and

DENSQ’s approach

tioner

ISO environmen-
tal management
systems and
others

Prevention of global warming
Reduction of industrial waste
Prevention of environmental pollution
Business groups’ environmental preservation
activities: The life of an automotive air condi-




Product Division Activities

Fundamental Thinking

DENSO’s fundamental thinking with
regard to product development is “to
develop innovative technologies and sys-
tems that enable energy conservation,
resource conservation, and recycling
and thus contribute to the resolution of
global environmental problems caused
by the use and disposal of automobiles.”

The Company approaches environmen-
tal issues in line with the following five
goals: 1) improve automobile fuel

Activity Objectives and Results

Goal Item

Prevention of 1. Improve automobile

Global Warming  fuel efficiency

2. Reduce the impact of automotive
air conditioners on global warming

Resource 3. Find a solution to deal with
end-of-life vehicles

Conservation
and Recycling

efficiency, 2) reduce the impact of
automotive air conditioners on global
warming, 3) find a solution to deal with
end-of-life vehicles, 4) clean automotive
exhaust emissions, and 5) reduce the
use of hazardous substances.

To achieve these goals, DENSO develops
a range of technologies, products, and
systems, including products that improve
engine efficiency, Intelligent Transport
Systems (ITS) products to facilitate traffic

Activity Objectives

Develop products that improve
engine efficiency

Develop products to
facilitate traffic flow

Develop products to reduce
the impact of refrigerants

Develop energy-saving products

Develop and diffuse equipment
for environmental preservation

Develop easy-to-recycle products

Reduction of
Environmental
Impact

4. Clean automotive
exhaust emissions

Develop products to
clean exhaust emissions

5. Reduce the use of hazardous
substances

Reduce the use of products that
contain hazardous substances

flow, refrigerant technologies to reduce
the impact of automotive air conditioners
on global warming, and products and
systems that reduce power consump-
tion. To solve the problem posed by
end-of-life vehicles, DENSO is also
developing products that are easy to
recycle. Moreover, the Company is
developing control technologies and
purifiers to clean exhaust emissions and
is actively working to reduce the use of
products that burden the environment.

Activity Results

Mass production of Continuously Variable Valve
Timing Mechanism and equipment for hybrid cars

Commercialization of ETC (Electronic Toll
Collection) system in the ITS field

Mass production of leak-resistant hoses and joints
Research into alternative refrigerants (CO,, HC, etc.)

Mass production of high-efficiency subcool condensers,
high-efficiency compressors, and dual-layer units
for external and internal air

Material labelling of resins and rubber for separation
Development and diffusion of refrigerant recovery
technologies

Development and diffusion of LLC concentration
and separation equipment

Mass production of air-fuel (A/F) ratio sensors,
hexagonal cell monoliths, and common ralil
systems

89% reduction in lead usage
(compared with the 1996 level)



Improving Automotive Fuel Efficiency

Contributing to the Improvement of Fuel
Efficiency through New Technologies

As an automotive components manufac-
turer, DENSO cooperates with its cus-
tomers, automobile manufacturers, to
develop new technologies and supply
components that create more efficient
power trains and are necessary for the
switch over to electric cars, hybrid cars,
and cars running on alternative fuels.

Continuously Variable Valve Timing Mechanism

Engine
ECU

Drive circuit

VCT controller

Improving Fuel Efficiency with ITS
Considering traffic flow as a whole,
DENSO believes that promoting the
advancement of ITS will help alleviate
traffic congestion and smooth traffic
flow, thereby improving fuel efficiency
overall.

For the ITS field, DENSO is developing
and marketing such products as the
Electronic Toll Collection System (ETC)
and navigation systems that support
the Vehicle Information and Communi-
cation System (VICS) and the Advanced
Vehicle Operation System (AVOS).

To cite just a few examples, for Toyota
Motor Corp. in 1995 we developed the
continuously variable valve timing mech-
anism, which optimizes the timing of the
opening and closing of intake valves ac-
cording to engine operating conditions.
In 1996, Toyota adopted DENSO’s high-
pressure fuel pumps and high-pressure
injectors for direct-injection gasoline
engines. In 1997, DENSO'’s electronic

ETC System

Product Division Activities

control units (ECUs) for batteries and DC-
DC convertors were adopted in Toyota’s
Prius, the world’s first mass-produced
hybrid vehicle. In 1998, our intake-
exhaust continuously variable valve tim-
ing mechanism and other products were
adopted in Toyota’s Altessa.

DENSO Products Used in Toyota Prius’s Control System

<
<

Accelerator Hybrid ECU
sensor —
¢ ? + * Current sensor Batte
E/G Motor ECU ECUry
Shift ECU
sensor i T < HV battery f
Veloai Ggpoerr- Inverter - (288V)
elocity
SIS septaton L | Dc-DC Brake <+
Engine y """ converter ECU
= L Motor Backup
l battery
(a2v)
Ni-MH
L battery
) charger
Tire

DENSO products

(Based on images created by Japan Highway Public Corporation.)



Reducing the Impact

of Automotive Air Conditioners on Global Warming

Reducing the Impact

on Global Warming through

New Technologies

DENSO has adopted measures to reduce

the impact of its automotive air condition-

ers on global warming, well ahead of other
manufacturers.

Automotive air conditioners impact global
warming due to the greenhouse effect
(caused by the high absorbency of infrared
light) of the gas refrigerant from two major
sources of CO, emissions: air conditioners
themselves and the extra engine fuel con-
sumed to power them. Total Equivalent
Warming Impact (TEWI), which is calculat-
ed as the sum of these two factors, is an
indicator of the impact of air conditioners
on global warming. DENSO is working
proactively to lower the TEWI values of

its automotive air conditioners.

First, with regard to reducing refrigerant
emissions, DENSO abolished the use of
CFC-12 after it was identified as an ozone-
depleting substance and completely con-
verted to using HFC-134a, which does not
harm the ozone layer, by the end of 1994.
HFC-134a has a TEWI value less than
one-sixth that of CFC-12. At the same

Mechanisms for Global Warming

Sunlight

Infrared light

Forests and fields

Prior to global warming

_Increase in CO, emissions from
increased engine load due to running
of air conditioners

TEWI =
value

time, DENSO has realized a major reduc-
tion in the impact of its air conditioners on
global warming by improving hose joints
to minimize refrigerant leakage.

Regarding reducing the amou