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GLOBAL ENVIRONMENTAL POLICY

Sony first laid down a set of basic guidelines for environmental performance in March 1993. The policy
went into effect the following month. To reflect ongoing shifts in public attitudes and concerns, the
company revised the guidelines in July 1995. Today, this revised Sony Global Environmental Policy is
positioned as a core element of operations in all members of the worldwide Sony Group.

Philosophy

Recognizing that environmental protection is one of the most pressing issues facing mankind today,
Sony incorporates a sound respect for nature in all of its business activities.

Guidelines

1.
The Sony Group will form and maintain an organization that can promote a variety of environmental
protection activities.
2.
The Group will establish technically and economically viable environmental objectives and constantly
seek to enhance the quality of its conservation activities.
3.

Group companies will observe all applicable laws, regulations and agreements related to the
environment. Moreover, the Group will create autonomous standards for even more effective
environmental protection.

4.

The Group will pursue improvements in all areas of operations, including resource and energy
conservation, recycling, and the reduction of waste.

5.

To the fullest extent possible, the Group will adopt alternative technologies and materials in place of
environmentally harmful processes and materials, such as ozone-depleting substances, greenhouse
gases and other pollutants. The Group will also collect and recycle such substances and take other
steps to minimize their use.

6.

The Group will make products and develop technologies that minimize environmental impact.

7.

Through environmental audits, the Group will continually endeavor to upgrade its environmental
management capabilities.

8.

The Group will contribute to society through community activities related to the environment.

9.

Through education and internal communications, the company will strive to instill a better understanding
of its environmental policy and raise awareness of environmental issues among all employees.

10.

As required, Sony will publicly disclose information on its development of environmental technologies,
materials and products as well as its environmental management activities.

This policy will be made available both within the company and to the public.



OUR ENVIRONMENTAL IMPACT

Natural Purchase Disposal
resources > materials PPIannlng Development Design »| Manufacture |P D|str|but|on> Sales D|str|but|on> Customer

T Recycllng

Sony is in the business of manufacturing products from the Earth’s limited resources. This process begins with the purchase
and transport of materials (1), an activity that consumes energy and releases CO2, NOx, SOx and other gases into the
atmosphere. Next, manufacturing (2) requires water, energy and chemicals and results in the release of CO2, NOx and SOx.
The finished products are delivered to customers (3) via distribution and sales channels that also release air pollutants
through the consumption of energy. Due to the nature of most of our products, the primary environmental impact during their
use (4) is in the form of consuming electricity. At the end of their useful lives, products will be discarded (5), unless they can
be recycled or otherwise processed. Discarded products hold the risk of releasing some of the chemicals they contain into
the air, water and soil.

Based on an awareness of this series of events that make up a product’'s environmental impact, Sony is striving to
produce goods in a manner that creates the most value while using the smallest amount of resources. Sony aims to establish
an environmentally compatible product flow. This entails reducing the various processes that have a smaller environmental
burden, switching to more benign chemicals and promoting recycling.

OUR ENVIRONMENTAL INDICATORS

Sony has established a list of indicators that enable the quantitative monitoring of the company's environmental impact
and concrete steps to reduce that impact. The most important of these indicators are listed below.

Indicator Significance

1) Number of ISO-14001 certified sites
2) Waste volume vs. sales
3) Unit energy consumption
(petroleum equivalent consumption vs. sales)
4) Unit CO2 emissions (CO2 emissions vs. sales)
5) Reduction in paper use
6) Used paper recycling rate
7) Recycling of recycled paper
8) Reduction in power consumption of products
9) Reduction in standby mode power consumption of products
10) Reduction of styrene foam used for products
11) Product dismantling time
12) Product possible recycling rate
13) Number of Greenplus certified products

14) Emissions of pollutants (emission volume vs. sales)
15) Number of environmental reports and site reports issued
16) Environmental costs

0

Adoption of environmental management systems

Waste reduction and recycling-Resource conservation

Energy conservation-Prevention of global warming

Energy conservation-Prevention of global warming
Conservation of paper

Conservation of paper

Conservation of paper

Energy conservation-Prevention of global warming
Energy conservation-Prevention of global warming
Resource conservation

Product recycling-Resource conservation

Product recycling-Resource conservation
Progress in reducing the environmental impact of
all Sony products

Prevention of pollution of air, water and soil
Progress in promoting disclosure

Progress in allocating resources to environmental activities
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A MESSAGE FROM THE MANAGEMENT

In recent years, | have sensed that the Earth has lost much of its
mystique. When | was a child, the Earth was a heavenly body of an
unimaginable scale. But technological progress like long-distance jets
along with worldwide environmental pollution now make this planet
appear to be small enough to hold in one’s hand.

If we continue to concentrate solely on our own countries, com-
panies and personal lives, this tiny planet will suffer even more. Today
we stand at the threshold of a new century. This is truly a time to devote
serious thought to how we can ensure that Earth remains a pleasant
place to live. For example, rapid industrialization in countries near
Japan poses a threat to the environment of nations farther down the
jet stream. Dealing with this issue demands cooperation that spans
national boundaries and industries.

Energy is an urgent environmental issue, in large part because its
production is closely linked to global warming. If we continue to rely on

the limited amount of fossil fuels, | am convinced that we will no longer
be able to sustain today’s living standards. Now more than ever before
is the time to develop energy sources that are environmentally benign,
safe and clean.

Sony is well aware of its obligation to society. We are working
diligently on ways to make our products more environmentally friendly
and recycle end-of-life products to conserve the Earth’s precious
resources. As one of the people responsible for managing Sony, | intend
to continue to work with others to tackle energy-related issues and other
environmental subjects.

| trust that this publication will provide useful insights into Sony’s
efforts to protect the environment.

April 1999

Norio Ohga
Chairman of the Board and Chief Executive Officer



As the 20th century draws to a close, Sony is changing in many ways.
For example, we have announced our intention to restructure our
diverse operations under a “unified dispersed” management model
to maximize the Sony Group’s shareholder value and excel in a
network-centric era.

Sony is, in a sense, a type of living entity, and we intend to never
stop evolving with the times. But one fact that will never change is that
our businesses, or for that matter, all economic activities of mankind,
will continue to harm the environment. This irrefutable fact must be the
starting point for all of our environmental initiatives. Furthermore, these
initiatives must go beyond mere words or posturing. This is why we
have identified the environment as one of Sony’s central long-term man-
agement themes. | am determined to bring about real and significant
improvements. The Sony Group will soon have an 1ISO-14001-based
environmental management system at every business location in the
world. We should now put this system to work to make steady progress
in reducing our environmental impact by as much as possible, even in
small steps.

Sony has positioned the environment as an integral element of its
management practices. Our objective is to help create a society in which
the world’s finite resources are used wisely to create even greater value.
Technological efforts at Sony have already led to several achievements.
Among them are the use of limonene to recycle styrene foam and the
development of a high-polymer coagulant.

The 21st century is already being coined the age of the environ-
ment and | am determined to see Sony become a significant force in
this era through the development of unique and distinctly “Sony-like”
environmental innovations.

I hope this report will give you a better understanding of our current

environmental programs and future goals. Thank you for your interest.

April 1999
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Nobuyuki Idei
President and Co-Chief Executive Officer



Sony has been publishing an environmental report since December 1994. The aim of these reports is to build a broader under-
About standing of the various environmental initiatives promoted by the Sony Group worldwide. This is the third environmental report,

This
Report

following the edition that was released in April 1997. In this publication, we focus on the primary environmental activities that took
place during the 1997 and 1998 fiscal years. The discussion covers past events as well as our hopes and plans for the future.
We believe this will provide our readers with a better appreciation of Sony’s commitment to the environment and the actions we

are taking to fulfill this commitment. Currently, we plan to release updated environmental impact data, which is contained in the
back pocket of this report, in October 1999 and to release the fourth edition of this environmental report in April 2001.

(For general information about Sony’s business activities and financial performance, please refer to the company’s latest annual report. Please
view the report on Sony’s home page or contact Sony to receive a printed copy: Sony Corporation, Investor Relations, Phone: 81-3-5448-2180,

Facsimile: 81-3-5448-2183)

CORPORATE PROFILE

Head Office: 7-35, Kita-Shinagawa 6-chome, Shinagawa-ku
Tokyo 141-0001, Japan

Established: May 1946

Employees in Group: 173,000

(consolidated, as of March 30, 1998)

< Main Businesses >

Electronics, including audio, video, information and
communications, electronic components; Game consoles
and software; Music; Motion picture and television
business, and theatre operations; Insurance; Other
businesses, including customer financing, leasing,
broadcasting, networking, and other businesses

< Sales by Geographic Segment >

(year ended March 31, 1998)

Japan: 27.3%, America: 31.1%, Europe: 23.2%, Other
areas: 18.4%

Consolidated Financial Highlights
(for years ended March 31)

Sales and Operating Revenue (¥ billions)

‘98 6,755
‘97 5,663

‘96 4,593

‘95 3,91

‘94 3,744

Net Income (Loss) (¥ billions)

‘98 222
‘97 139

‘96 54

‘95  (293)

‘94 —15

R&D Expenses (¥ billions)

‘98 318
‘97 283
‘96 257

‘95 239

‘94 230

Capital Expenditures (¥ billions)

‘98 388
‘97 298

‘96 251

‘95 251

‘94 196
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Environmental
Architecture

Organization

Obijectives

Sony’s environmental activities span the globe.

Environmental Conservation Committees (ECCs), which come under the aegis of the
Sony Environmental Conservation Committee (Headquarters), have been established in
Japan, North America, Europe and Asia. These committees identify the problems facing
their regions and devise responses that can be implemented easily and efficiently. The
various business units in the Sony Group also pursue environmental programs tailored to
specific offices or product areas. Together, the ECCs and the business units engage in a
wide range of initiatives to protect the environment on a Group-wide scale.

The company’s activities in this regard are based on the premise that each and every
employee participates. To this end, Sony has put in place an environmental management
system in all Group offices worldwide. While carrying out their respective duties, employees
are always on the lookout for ways in which they can make a meaningful contribution to the
environment.
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ENVIRONMENTAL CONSERVATION COMMITTEES
The Sony Environmental Conservation Committee (Headquarters), Management
which is based in Japan, has ultimate responsibility for determining Committee

the environmental-response measures of Sony operations around
the world. The committee sets basic policies for programs through-
out the Group. This includes drafting the Global Environmental Policy
and the Sony Environmental Action Plan. There are 14 committee

Sony Environmental
Conservation Committee
(Headquarters)

Chairman:
members, including the heads of each regional ECC. Meetings are Nobuyuki Watanabe,
. - . Corporate Vice President
normally held biannually. The composition of the committee was
revised in April 1998. This reorganization coincided with the follow- Office:

; . Corporate
ing events: LEnvironmentaI Affairs )

1) The appointment of a director responsible solely for environmen- [ \ \ \

tal matters Environmental | | Environmental | | Environmental | | Environmental
L . L , Conservation Conservation Conservation Conservation
2) The separation into two committees of the head office’s environ- Gommittes Gommittee Gommittee Gommittes
ment-related functions. The two committees are the Sony Envi- (Japan) (Americas) (Burope) | (Asa utsice Japan)
ronmental Conservation Committee (Headquarters) and ECC ‘ ! ! !
Group Group Group Group
(Japan). members members members members
3) Each member of the Sony Environmental Conservation Commit- Companies |-~~~ I SNSNN— 1
tee was given responsibility for a particular theme @ Environ-
mental education @ Recycling ® “Green” purchasing Home Network Company, Personal IT Network Company, Sony
[ . . _ Computer Entertainment, Core Technology & Network Company,
@ Logistics @ Enylronmental R&D @ Greenplus @ Environ Digital Network Solutions, Sony Music Entertainment (Japan),
mental PR Environmental advertisement @ Environmental Sony Chemicals, Sony Precision Technology, Offices and Affiliates

audits (0 Regional issues
These committees will be realigned whenever necessary due to
changes in the businesses and organization of the Sony Group to
maintain the best possible system at all times.

REGIONAL ENVIRONMENTAL CONSERVATION
COMMITTEES

Each ECC handles audits and provides guidance for Sony opera-
tions within a particular geographic zone and normally holds a com-
mittee meeting four times a year. Furthermore, a Sony Environmental
Conference takes place in each region annually. Environmental man-
agers from each zone as well as committee members from other re-
gions attend. These conferences promote an exchange of information
from a global perspective. They are also a valuable forum for review-
ing activities and debating measures to take in the future.

CHIEF ENVIRONMENTAL OFFICERS

Sony Headquarters selects chief environmental officers from the

personnel involved in environmental activities at companies, busi-

ness centers, research facilities and other facilities in the Sony

Group. These individuals are then appointed as members of the

ECC (Japan). Although this committee is located in Japan, its Sony E.nvironmental Conservation
. . ) ) . Committee (Headquarters),

directives on subjects such as the creation of environmentally sound  \ovember 1998

products and reducing the environmental impact of Sony manufac-

turing bases are disseminated to Group bases worldwide.

(e




Regional Environmental Conservation Committees and
1SO-14001 Certified Sony Business Locations

Europe

Manufacturing: 1_1/12
Non-manufagtiiring: 6/19

g
) / ¢
) } '
@ Environmental Conservation ‘

j X C;rmi;tee (Europe) / N
]

4
)" Environmental Conservation \
Committee (Japan)

Environmental Conservation
Committee (Americas)

Manufacturing: 38/38
Non-manufacturing: 5/42

. \ .
Environmental Conservation

Committee (Asia outside Japan) China, Australia

Manufacturing: 4/6
Non-manufacturing: 0/2

&

\
éof April 30, 1999)

[ Environmental Conservation Committee

O Environmental Conservation Committee (Japan): Japan, China and Oceania
O Environmental Conservation Committee (Europe): Europe, Africa along the Mediterranean coastline and Russia
O Environmental Conservation Committee (Americas): North and South America

(

Asia outside Japan):

Asia excluding China, Middle East, and Africa excluding Mediterranean

coastal countries

ENVIRONMENTAL MANAGEMENT SYSTEMS

At Sony, environmental management systems are positioned as an
integral part of the company’s corporate management structure. The
company is building an environmental system through the
acquisition of ISO-14001 certification. Sony’s goal is to complete
this process at all business locations by the end of March 2001.
This environmental system is to be employed as the fundamental
means for conducting conservation-related activities at every Sony
operation and continuously upgrading environmental performance.

TASK FORCE SUBCOMMITTEES

The Corporate Environmental Affairs office regularly holds a variety
of task force subcommittee meetings. The purpose of these gather-
ings is to look more closely into specific issues concerning the en-
vironment, promote the exchange of information and discuss action
plans. Meetings are held anywhere between 2 to 12 times annually
depending on the nature of the task. The Product Recycling Task
Force was dissolved in October 1997 to enable the more aggres-
sive promotion of recycling and related research by the individual
business units.

In other developments, the Energy Efficiency Task Force was
merged with the Environmental Pollutants Committee in July 1998,
resulting in the creation of the Environmental Management Task
Force. The Life-Cycle Assessment (LCA) Study Meeting was renamed
the LCA Task Force in January 1999. Finally, the Environmental
Public Relations Working Group was formed in May 1998.

Information and actions taken by these groups and other units
are shared with Sony’s overseas environmental conservation sub-
committees so that similar measures can be enacted at operating

bases outside Japan.
R

Sony International Singapore has at-
tained ISO-14001 certification from
JACO & PSB.

Main Task Force Subcommittees

® Product Assessment Meeting

e Greenplus Project Meeting

¢ Halogen-Free Promotion
Meeting

e | CA Task Force

® Environmental Management
Representatives Meeting

® Environmental Management
Task Force

¢ Environmental Public Relations
Working Group
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Green Management

The Sony Group’s Environmental Action Plans Around the World

Sony has an Environmental Action Plan to set forth concrete means for following through on its environmental philosophy and
policies. The information below presents the plans and major targets established in each region of the world in accordance
with the Green Management 2000 program for the period from October 1996 through March 2001. In November 1998,
Green Management 2002 was formulated to facilitate the creation of a single Sony Environmental Action Plan. The four

regional action plans were subsequently revised and integrated.

Reduction of the Environmental Impact of Business Processes

1.180-14001 Certification 2 ( ) (\ .
¢ All manufacturing bases acquired 1SO-14001 certification by the end of March 1998. i)y Cersumien Volume of Waste
FY1990 = 100 FY1991 = 100

¢ All non-manufacturing bases are aiming to achieve ISO-14001 certification by the end of March 2001.
2. Prevention of Global Warming
e At all Sony business locations, targeting a 25% reduction in the ratio of petroleum-equivalent
energy consumption to net sales by fiscal 2000 compared with fiscal 1990 levels.
3. Zero Disposal
¢ Lowering the ratio of waste volume to net sales by more than 50% compared with fiscal 1991 levels.
¢ Eliminating landfill use by fiscal 2010.

4. Reduction of Environmental Pollutants 4 (" Cadmium, Mercury, (T ——
 Now Prohibited. Trichloroethane, CFCs, benzene and other substances are now prohibited. Chloromethylene, efc. Do 9
® To Be Eliminated. Cadmium, mercury, chloromethylene and other substances are to be elimi-
nated by fiscal 2000. N FY190r 25%
® To Be Reduced. Compared with fiscal 1993 levels, VOCs, lead and other substances are to be NG
reduced 25% by fiscal 1997 and 50% by fiscal 2000.
¢ To Be Closely Controlled. Chlorine, ammonia, arsenic and other substances are to be closely s e TR B
controlled in accordance with regulations. ) AN i J
5. Responsible Use of Paper Resources -~ ~N ~
e By fiscal 2000, achieving a 10% reduction in computer and copy paper compared with fiscal 1995 5 Computer, Copy Paper Recycling of Used Paper

levels.
¢ Recycling 100% of used paper by fiscal 2000.
e Using only recycled paper by fiscal 2000.
6. Upgrading Emergency Response Capabilities
e Sony will institute a comprehensive response system to deal with natural emergencies, prevent
harm to the environment during a disaster, and enable a swift reaction to crises that affect both
the company and the community at large.
7. “Green” Purchasing
e All purchasing decisions for materials, parts, facilities and office equipment will place priority on
ecological considerations.
8. Green Perspective in Plant Location and Overseas Expansion
e Sony will fully take into account a range of environmental issues before building new plants,
expanding or launching overseas operations, making any major revisions to the nature of its
operations, or withdrawing from a particular field of business.
9. Introduction of “Green” Cars
® As progress in ultra-low-pollution technology allows, the company will make use of electric cars
and other low-pollution vehicles.

4

FY2000: 25% reduction
& v

FY2000: 50% reduc!ionj

FY1995 = 100

4

FY2000: 10% reduction

. /

FY2000: 100%

Use of Recycled Paper

FY2000: 100%

N

Reduction of the Environmental Impact of Products

1. Product Recycling 2000
¢ All products sold after 2000 will incorporate parts and materials that facilitate easy recycling

and reuse.

1) Recycling. By fiscal 2000, making possible the recycling of 50% of the parts and materials that
could not be recycled as of fiscal fiscal 1992.

2) Dismantling. During the ten-year period ending in fiscal 2000, cutting in half the time needed to
disassemble products to the point where recycling is possible.

3) Styrene Foam. By fiscal 2000, halving the total volume of styrene foam used compared with

1 (%

FY1992 = 100
S

Recycling Ratio
FY2000: 50% improvement

-~
Dismantling Time
FY1990 = 100

FY2000: 50% reduction
(. )

)
fiscal 1990 levels. P N
2. Prevention of Global Warming Styrene Foam Maijor Product Types
e By fiscal 2000, reducing the power consumption of all major product types by 30% to 50% com- FY1990 = 100 Produced
pared with the fiscal 1990 level. FY1990 = 100
3. Greenplus 2000 $
* By fiscal 2000, all products made by Sony will reflect environmental considerations. ~
FY2000:

(8

FY2000: 50% reduction
& NS

30%~50% reduction )




Sony’s Environmental Action Plan by Region

Japan
(as of Oct. 1, 1996)

Americas
(as of Oct. 15, 1997)

Europe
(as of May 15, 1997)

Asia
(as of Sep. 15, 1997)

Industrial waste/
recycling

e Fiscal 2000: 50% reduction vs.
fiscal 1991

e Fiscal 2010: Elimination of waste
sent to landfills

* Work toward recycling of 80%
of waste (no target date has
been set)

e Fiscal 2000: 20% reduction vs.
fiscal 1995

e Fiscal 2010: Recycle more than
80% of waste

e Fiscal 2000: 25% reduction vs.
fiscal 1996

e Fiscal 2005: 50% reduction in
waste sent to landfills vs. fiscal
1996

All releases (incl.
waste) to water,

¢ Not applicable

¢ Annual reductions of 5% per
year from fiscal 1998 to fiscal

¢ Not applicable

¢ Not applicable

air and soil 2002
Energy ¢ Fiscal 2000: 25% reduction vs. | e Annual reductions of 2% per ¢ Fiscal 2000: 15% reduction vs. e Fiscal 2000: 10% reduction vs.
consumption fiscal 1990 year from fiscal 1998 to fiscal fiscal 1995 fiscal 1996

2002
Resource ¢ Fiscal 2000: 10% reduction vs. | e Promote paper recycling ¢ Fiscal 2000: 5% reduction vs. e Fiscal 2000: 10% reduction vs.
conservation — fiscal 1995 programs fiscal 1995 fiscal 1996
Paper ¢ Used-Paper Recycling-fiscal e Used-Paper Recycling-fiscal

2000: Recycle 100% of used
paper

¢ Use of Recycled Paper-fiscal
2000: Use only recycled paper

2000: Recycle 70% of used
paper

¢ Use of Recycled Paper-fiscal
2000: Use 70% recycled paper

Resource conser-
vation — Water

¢ Promote water conservation
programs

¢ Annual reduction of 2% in
water consumption

¢ Not applicable

Promote water conservation
programs

“Green”
purchasing

e Set standards for procurement
of office supplies and materials

e Set standards for procurement
of office supplies

e Set standards for procurement
of office supplies and materials

e Set standards for procurement
of office supplies and materials

Dismantling time

e Fiscal 2000: 50% reduction vs.
fiscal 1990

¢ Not applicable

e Fiscal 2000: 50% reduction vs.
fiscal 1990

¢ Not applicable

Energy-efficient
products

e Fiscal 2000: 30% to 50%
reduction vs. fiscal 1990

e Fiscal 2002: Apply Energy Star
standards to TVs and VCRs in
addition to computers, moni-
tors and printers

e Fiscal 2000: 30% to 50%
reduction vs. fiscal 1990

¢ Not applicable

Higher product
recycling ratio

e Fiscal 2000: 50% improvement
vs. fiscal 1992

¢ Product stewardship: Recycle
100% of defective products,
collect and recycle 98% of
products returned by users

e Fiscal 2000: 50% improvement
vs. fiscal 1992

¢ Not applicable

Styrene foam

e Fiscal 2000: 50% reduction vs.
fiscal 1990

¢ Not applicable

e Fiscal 2000: 50% reduction vs.
fiscal 1992

¢ Not applicable

Pollutants to be
eliminated

e Fiscal 2000: Total elimination

e Fiscal 2000: Total elimination

e Fiscal 2000: Total elimination

e Fiscal 2000: Total elimination

Pollutants to be

e Fiscal 2000: 50% reduction vs.

¢ Annual reductions of 2% per

e Fiscal 2000: 30% reduction vs.

e Fiscal 2000: 25% reduction vs.

reduced fiscal 1993 year from fiscal 1998 to fiscal fiscal 1995 fiscal 1996
2002
Highlights 1) Setting of numerical goals that | 1) Prepare a clear action plan 1) Except for figures, items are 1) Except for figures, items are

can serve as standards for
other regions

2) The goal to eliminate waste
sent to landfills by 2010 is
more ambitious than in other
regions.

and procedures in concert
with safety and hygiene stan-
dards

2) Set goals for annual reduc-
tions over a five-year period
rather than a goal for 2000.

3) Set cost goals for recycling
(annual growth of 10% in
revenues from recycling over
a five-year period and annual
reduction of 5% in waste
disposal costs

4) Set a numerical goal for water
utilization, the only region to
do so.

(o

basically identical to those for
Japan.

2) A checklist is produced for
all related divisions and
departments.

3) Establishment of a European
Auditor Network to permit the
assignment of internal audi-
tors to different plants.

basically identical to those for
Japan. However, there are no
goals for items related to
product development.

2) Years used as standards for
reductions are close to those
for goals (mostly 1996 to
2000).

3) Numerical goals have been
set for the recycling of used
paper and use of recycled
paper. Only Japan does the
same.
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Progress and Self-Assessments of Environmental Action Plans

An April 1999 review of the four regional environmental action plans showed that all regions are making steady progress

toward their respective goals. However, improvements are required in the following two areas:

1) While some variations in targets are inevitable due to local regulations, the Sony Group needs to work harder at establish-
ing uniform goals for all regions.

2) Numerical data for some items are insufficient. The Sony Group needs to quickly establish a system for gathering more
detailed data and improve the reliability of that data.

Note: China is under the jurisdiction of the ECC (Japan) but is included in Asia in this publication.

Reducing the Environmental Impact of Business Processes

ISO-14001 Certification

* Manufacturing bases: all 38 sites.
¢ Non-manufacturing bases: 5 of 42 sites

¢ Manufacturing bases: 20 of 28 sites in 1997
¢ Non-manufacturing bases: 0 of 19 sites

Environmental Audits

¢ All manufacturing bases have been audited and
follow-up audits are performed every 3 years.

¢ At non-manufacturing bases, initial audits are imple-
mented following acquisition of 1ISO-14001 certification.

® Environmental audits started in 1985, the earliest of
all four regions. In 1998, the EEC (Americas)
performed 53 environmental audits.

Global Warming
(Energy Conservation)

e Fiscal 1997: Improvement from 38% in fiscal 1993,
when action plan was established, to 10% in ratio of
crude oil equivalent energy consumption per sales vs.
fiscal 1990

¢ Installing highly efficient lighting, HVAC and other
systems and replacing low-efficiency equipment
with modern technology.

Waste Disposal

e Fiscal 1997: 55% reduction vs. fiscal 1991 in ratio of
waste volume to net sales.

® Recycled 66% of waste in fiscal 1996 and 71% of
waste in fiscal 1997 with a target of 80%.

Hazardous Materials

e Fiscal 1997: 4.2% reduction in Class Ill chemicals
(targeted for reduction) vs. (340 tons) fiscal 1996 and
59% reduction (11,200 tons) in class IV chemicals.

e Fiscal 1997: Class Ill chemicals increased by 76
tons, or 3%, mainly due to a new CRT class plant,
and Class IV chemicals increased by 1,860 tons, or
36%, both vs. fiscal 1996.

Emergency Response
Capabilities

¢ |n addition to ISO-14001 drills, emergency response
drills were conducted as part of “Environment Month”
activities in June 1998.

¢ Audits stressing environmental risk prevention systems
are conducted when ISO-14001 certification is reviewed
every three years.

* Emergency response readiness is rigorously
checked during environmental audits.

o All 53 environmental audits last year included risk
management measures.

“Green” Purchasing

¢ Green purchasing guidelines were established for office
supplies in fiscal 1996. Based on these guidelines, an
ecological product purchasing code has been added
to Sony’s computerized purchasing system.

* Green purchasing standards were established in
fiscal 1997 for office supplies.

Paper

* Paper reductions: Use has been cut by an average of 12%.

e Paper recycling: An average of 78% of paper is recycled.

* Recycled paper: Accounts for an average of 91% of
paper use.

¢ Special attention has been paid to the use of paper
since fiscal 1996, although no numerical targets are
in place.

Plant Locations

® For a new plant in Nagasaki, the company conducted
preliminary surveys and an environmental assessment.

e A facility to prevent the runoff of chemicals was con-
structed together with the new plant of ST-LCD.

(10

¢ Plant location standards are included in environ-
mental audits.



Reducing the Environmental Impact of Products

Recycling ¢ As of March 1999, the possible recycling rate had reached about 60% based on a simple average for the primary models of each major
product category.
Dismantling ¢ As of March 1999, the dismantling time had been reduced by 40% to 70% for the primary models of each major product category.

Styrene Foam

¢ As of March 1998, styrene foam utilization had been reduced by about 40%.

¢ As of March 1999, no styrene foam at all was used in the Walkman and PC categories.

¢ Some camcorders and automotive products now use no styrene foam as Sony steadily expands the scope of styrene-foam-free products.

* [n 1998, Sony won an international packaging award for having developed a packaging concept that eliminates the need for styrene foam
to package video decks.

¢ A 30% reduction has been achieved for TVs and models are now being marketed that are packed using styrene foam recycled by limonene.

Global Warming

¢ TV energy consumption has been reduced by about 22%.

 Standby mode power requirements in video decks, the major source of power consumption, has been cut by about 50%.

¢ For high-end audio equipment, Sony achieved an industry first in the spring of 1998 by marketing a product with standby power con-
sumption of less than 3 watts.

* Power consumption has been cut by 50% to 90% in Walkman products and camcorders.

Greenplus 2000

¢ Since 1998, product planning documents include environmental items, thereby creating a system even better able to verify environmental

performance at the design stage.
¢ As of March 1999, about 70% of the major components of TVs, video decks and audio equipment conform to Greenplus standards.
o From fiscal 1999, targets will be reestablished for each product category and related projects will continue to be implemented.

“Green” Purchasing

56 substances contained in materials and parts have been designated by Sony as environmental sensitive.
 Sony is creating a database of environmentally sensitive substances contained in the parts purchased for use in finished products.

* Manufacturing bases: 11 out of 12 sites
¢ Non-manufacturing bases: 6 out of 19 sites

* Manufacturing bases: 18 out of 22 sites
¢ Non-manufacturing bases: 7 out of 16 sites
¢ Chinese manufacturing: 4 out of 6 sites

* Certification has been obtained at 109 sites
worldwide

e Manufacturing bases: 91 out of 106 sites

¢ Non-manufacturing bases: 18 out of 98 sites

* Certification is progressing largely as planned

¢ The ECC (Europe) has conducted an environ-
mental audit at all manufacturing bases with
the exception of one new factory during the
past year.

¢ Environmental audits were conducted at 5
manufacturing sites during the past year.

¢ |n China, environmental audits were conducted
at 4 manufacturing sites.

¢ A system is in place to implement environmen-
tal audits at all Sony sites.

¢ Sony plans to expand the scope of environ-
mental audits.

e Fiscal 1997: 25.5% improvement vs. fiscal
1995 in ratio of crude oil equivalent energy
consumption per sales.

¢ Absolute energy consumption increased 10.7%
vs. 1995 due to an increase in production.

e Fiscal 1997: 32% improvement vs. fiscal 1996
in consumption of electricity

* Improvements have been achieved in all re-
gions following the establishment of the re-
spective action plans. Targets in Japan have
been revised to conform to an industry
association’s target of cutting unit CO2emis-
sions by 25% by fiscal 2010.

e Fiscal 1997: 15.0% reduction vs. fiscal 1995
in ratio of waste volume to net in sales.

e Fiscal 1997: 8% reduction in volume vs. fiscal
1996

Waste volumes are being reduced steadily in all
regions. Steps are now being taken to achieve
even more ambitious targets.

¢ Fiscal 1997: 870 ton increase in Class Il
chemicals and 1,740 ton reduction in Class IV
chemicals vs. fiscal 1996. Class Il chemicals
were eliminated.

e Fiscal 1997: 310 ton increase in Class Il
chemicals and 75 ton reduction in Class IV
chemicals vs. fiscal 1996.

Fiscal 1997: 7.5% increase (920 tons) in Class |lI
chemicals and 38% reduction (11,190 tons) in
Class IV chemicals vs. fiscal 1996. Sony is placing
priority on switching to substitutes for Class Il
chemicals and developing related technologies.

® There is no risk asessment at all companies.
However, this process has been instituted in
fiscal 1998 at four factories in Europe.

¢ Environmental audits cover risk management.

Sony is now preparing environmental risk
assessment standards to be applied to all
companies worldwide.

Sony needs to monitor more accurately the im-
plementation and content of risk assessments.

¢ Guidelines for non-production materials were
established in 1997 and implemented in
June 1998.

¢ Guidelines for office supplies were estab-
lished in fiscal fiscal 1997.

A system for green purchases of office sup-
plies is largely complete. Similar systems for
office equipment and other facilities will be
enacted in the near future.

® Paper consumption was cut by an average of
39% at manufacturing sites.

® 30% utilization of recycled paper
® Programs to reduce paper consumption

 Paper reduction and recycling programs are being
implemented by each Sony site.

* The next stage will be a numerical system to permit
the detailed management of paper-related programs.

e Although this item is not included in the action
plan, environmental considerations were taken
into account before constructing a plant in
Hungary and a new Sony complex in Berlin.

* The location of a CRT plantin China was changed
because a waste water outlet would have been
upstream from a drinking water intake.

/)

¢ Environmental factors will continue to play a
role in the selection of locations for Sony
plants and other facilities.



Green Management

Green Management 2002

Green Management 2002-the new Medium-Term Environmen-

tal Action Plan:

In November 1998, the Sony Group formulated Green Manage-

ment 2002, the company’s new Medium-Term Environmental

Action Plan. This initiative is based on a review of Green

Management 2000 and the action plans for each of the four

geographic regions. The new plan has three key differences:

1) The plan has been extended by 2 years through 2002.

2) Goals and other elements of the plan are uniform for all areas
of the world except where impractical due to laws, regula-
tions or other factors unique to each area.

3) The action plan now covers a much broader range of activi-
ties. Among the newly included fields are sales and promo-
tional activities, public relations, communications, training
and accounting.

The primary aspects of Green Management 2002 are as follows.

1. Objective
e This environmental action plan was created to serve as a
guide for concrete environmental activities that conform to

Sony’s Global Environmental Policy. Specific goals are pro-

vided to set forth clear guidelines for such activities.

2. Scope
* This environmental action plan is applicable to all business
activities of Sony and each member of the global Sony

Group. Sony Group members are defined as companies

and joint venture companies in which Sony has an equity

interest of more than 50%.

3. Establishment and Operation of Environmental Management

System

e Putin place by the end of fiscal 2000 an environmental man-
agement system at every base that exceeds a specified scale.
e Conduct environmental audits.
4. Observance of Environmental Laws
e Strictly adhere to all environmental laws, regulations and
self-imposed standards.
5. Reflect Environmental Issues at All Sony Work Sites
e Take steps to reduce waste, conserve energy and cut down
the use of resources at all Sony work sites.
e Enact pilot waste reduction programs.

1) By the end of fiscal 2000, the Environmental Conserva-
tion Committee (Japan) will conduct a pilot program at
two plants in Japan with the aim of completely eliminat-
ing* discarded waste materials.

2) By the end of fiscal 2002, each Sony company will con-
duct a program aimed at completely eliminating* dis-
carded waste materials. This program is to cover at least

one work site in Japan and one work site outside Japan.

* Inthis case, “completely eliminating discarded waste materials” means
that 95% or more of waste materials are reduced in volume or reused
as a material to make products or recycled in some other way.
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* Efficient Use of Paper Styrene Foam Dismantling Time
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Recycling of Used Paper Use of Recycled Paper

FY1990=100
FY2000: 50%
reduction

FY2002: 60% reduction

FY1990=100
FY2000: 50%
reduction

FY2002: 60% reduction

FY2000: 100% FY2000: 100%
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Computer, Copy Paper Possible Recycling Rate
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FY2002: 60% improvement

FY2000: 50%
improvement

FY2002: 15%+ reduction
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FY1992=100

6. Reflect Environmental Issues in R&D Activities
® Reduce energy consumption and generation of greenhouse
gases.
e Work on recycling technologies.
e Work on methods to use substitutes for harmful substances
or render such substances harmless.
e Study environmental evaluation technologies and related
topics.
7. Reflect Environmental Issues in Product Development
e Demands Placed on Products
1) Promote Greenplus 2000
Make all products environmentally compatible by 2000.
2) Extend useful product lives
Improve reliability and repair services with goals in 2000
and 2002.

Lead-free-Solder

FY2000: All models FY2002:
Lead-free solder in models

made outside Japan

FY1999:
Use in at least one model

PVC Reduction

FY2000:

No PVC in all products made
in Japan, 50% cut in PVC
used in wiring

FY2002:
No PVC in models made
outside Japan

Specific Requirements
Elimination of Halogen Flame Retardants

Power
Consumption

Standby Power
Consumption

FY1995=100 FY1999: 1 watt or less

FY2000:
30-50% reduction

FY2002: 60% reduction

A
N

FY2000: 0 watt
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FY2000:
Elimination in all
European models

FY2002:
Elimination in products
sold in all areas




Green Management

8. Reflect Environmental Issues in Production Processes
¢ Reduce and eliminate the use of environmental pollutants

Class Il Emissions

FY2005: Eliminated
-~

Class lll Emissions
FY1997=100

FY2002: 50%+ reduction

Class lll Emissions
FY1997=100

FY2010: 90%+ reduction

FY2000:
Pilot programs at 2 sites ¢

~

- )
(" 0
Emissions Emissions

FY2002:
At least one virtually nothing
model plant in every company

for virtually nothing (Japan
\ ly nothing (Jap:

9. Reflect Environmental Issues in Purchasing
e Promote “green” purchasing methods.
e Environmental studies, training and support at vendors.
10. Reflect Environmental Issues in Marketing Activities
® Ensure that sales promotion tools are environmentally
compatible and minimize waste generated by marketing-
related events.
11. Reflect Environmental Issues in After-Sales Service
e Extend the length of time over which products can be repaired.
e Promote the recycling of materials in end-of-life products.
e Promote the collection of rechargeable batteries.
e Increase utilization of reusable components.
12. Reflect Environmental Issues in Product Recycling
e Formulate a product recycling action plan for each company.
e By April 2000, conform to recycling evaluation standards
established by each company.
e Start operations at a pilot recycling plant in April 2000
(Display Company).
e Established a system in Japan for recycling packaging
materials in March 1999.
13. Reflect Environmental Issues in Distribution
® Revise transportation systems to reduce emissions of gases
that contribute to air pollution and global warming.
® Reduce materials used for transportation, increase use of
recycled materials and develop more substitute materials
e Increase use of vehicles with a minimal environmental impact.

14. Reflect Environmental Issues When Expanding and
Revising Business Activities
e Study environmental impact of plant locations, overseas
business operations and any changes in operations.
15. Prepare for Emergencies
e Ensure that facilities and equipment are prepared for
emergencies.
e Conduct training and drills to ensure that people and facili-
ties are ready to respond to an emergency.
* Keep all communication and transportation routes in the
optimum condition.
16. Cooperate With Governments and Their Agencies
e Participate in and extend full cooperation to the environ-
mental programs of national and local governments, their
agencies and other related bodies.
17. Extend Support to Vendors and Other Business Associates
e Provide assistance with regard to environmental technolo-
gies and environmental awareness efforts at companies with
which the Sony Group does business.
18. Public Relations
e Make clear to all stakeholders Sony’s accountability with
regard to environmental matters.
e Disseminate the latest environmental information to all Sony
employees.
19. Environmental Education

Environmental Report Site Reports
Reports—issue at least FY2000: To be issued by
biannually all manufacturing bases
Data-revise at least
annually

¢ All Sony Group employees shall take it upon themselves to
be environmentally responsible at work, at home and in the
community.
e |nitiate environmental training programs for employees.
20. Environmental Audits
e Formulate an environmental auditing system to monitor the
costs of environmental activities and determine the benefits
generated by those expenses.
21. Collection and Analysis of Environmental Data
e Collect, analyze and disclose information for the purpose of
achieving further reductions in Sony’s environmental impact.
22. Social Activities
e Contribute to local environmental conservation programs
as a responsible corporate citizen.
e Extend support to the environmental activities of employees.

0



Environmental
Actions

BUsiness Processes
o
Products
o
S@rvice & Recyclifig

Five main elements constitute Sony’s environmental actions. Among them, the following
three have a direct relationship with business operations:
1. Reduce the environmental impact of all business activities, especially manufacturing.
2. Reduce the environmental impact of all Sony products and recycle end-of-life products.
3. Fulfill Sony’s social responsibility by conducting research and development programs
in environmental fields

This section provides more information on how Sony is addressing each of these three
areas. Examples are also provided of specific programs around the world. Although most
business processes are not directly visible to customers, Sony leverages its environmental
management system to lower the environmental impact of these processes. The impact of
products is evaluated over the product's entire life cycle. Recycling at Sony takes many
forms, but the Group has only started to make headway in the drive to raise collection and
recycling rates. This is an area that holds much potential for further gains.
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@ Prevention of Global Warming

Reducing CO: emissions by conserving energy is the pri-
mary means by which Sony works to prevent global warm-
ing. Major business sites and factories in Japan and
overseas are taking many steps to reduce energy conser-
vation to meet targets set for 2002 by Sony’s Environmental
Action Plan. Measures under consideration include raising
the efficiency of production processes, and installing
energy-efficient equipment for heating, air conditioning,
lighting and other needs. The exchange of information on
ways to save energy and employee training in this regard
are other measures being promoted.

e Japan
In line with the growth in the scale of Sony’s operations, unit
energy consumption (ratio of energy consumption per sales)
and total energy consumption targets for which there are
numerical targets rose during the period from 1990 to 1993.
Beginning in fiscal 1993, implementation of the Environ-
mental Action Plan reversed this trend; unit energy con-
sumption has declined every year since. Sony plans to
continue efforts aimed at cutting energy requirements.
The Sony Corporation Sendai Technology Center, isimple-
menting a broad-based conservation program. A 4,000kW
natural gas co-generation system that emits a minimal volume
of CO2 has been installed. This system simultaneously
supplies electricity and heat for the center. Estimates place
the annual energy saving at the equivalent of 2,000 to 3,000
kiloliters of crude oil. Additionally, an inverter for the clean

room air conditioning system needs 60% less energy than
the previous system did. In Japan, Sony installed 8 co-
generation systems at 5 locations that can generate a
total of 14,500kW of electricity.

Also exemplifying the energy conservation drive is Sony
Motomiya. The application of a reflective, insulative roof
coating limits the rise in temperature inside the plant during
the summer, thereby holding down energy needed for air
conditioning. A new energy-efficient boiler makes this com-
pany still more environmentally compatible.

Co-generation
system at Sony
Corporation Sendai
Technology Center

Heat releasin
boiler-Economize
Muffler

Gas turbine

Reflective,
insulative roof
coating at Sony
Motomiya

Energy Utilization at Domestic Sony Group (Years ended March 31)
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e United States

Sony Electronics is a participant in two
programs conducted by the federal
Environmental Protection Agency
(EPA): Green Lights and Energy Star
Buildings. Numerous actions are being
taken to cut the energy requirements

‘SAVING THE EARTH. Savi

- @@
of the company’s buildings. Examples
are a reflective roof coating to cut heat-
ing and cooling needs, variable-speed 3
motors and skylights. By raising the ef- ?z 2
- LT M Green
ficiency of illumination systems alone, = Lights
Sony Electronics achieved the equiva- PARTNER

lent of a 23,377-ton reduction in CO:
emissions over the past 5 years.

At Sony Electronics’ Technology Center-Pittsburgh, a so-
phisticated boiler, an efficient 2,000-ton cooling capacity
chiller, a temperature and humidity control system and other
equipment have shaved energy consumption by 3% to 5%.

The following table lists the benefits of Sony Electronics’
five-year partnership with the EPA. In particular, Sony Elec-
tronics’ U.S. operations have helped cut CO2 emissions, one
cause of global warming, by replacing older lighting tech-
nology with more efficient fixtures.

Equivalent Contributions of Adoption of Efficient
Lighting Systems at Sony Electronics

Acres of trees planted 10,040
Cars removed from highways 7,453
Savings in electricity rates $3,202,500
CO:2 emissions prevented 23,377 tons

e Europe

Sony Center Am Potsdamer Platz, a complex in the heart of
Berlin that is slated to open in 2000, incorporates many
energy conservation measures. lllustrating this are the heat-
ing and ventilation systems. Radiant heat and air condi-
tioning, heat management technology and ventilation that
combines natural and mechanical air flows all minimize
energy needs. Heating and cooling systems draw on a

district heating and cooling company that incorporates co-
generation technology, thereby cutting CO. emissions by
35%. Power used for lighting is also low. In limited access
areas, motion sensors linked to security ID cards along with
automatic switches ensure that lights and other electric
equipment are switched on only when necessary. The use
of natural light, rainwater and other resources cuts energy
needs even more.

Sony Center Am Potsdamer Platz in Berlin
Photo: Rudolf Schaefer

* Asia

At the CRT plant of Sony Precision Engineering Center
(Singapore), a circulation/recycling system for cleaning
water used in the cooling tower and a filter to remove dust
and raise efficiency of the heat exchanger have reduced
the need for water by 10,650 cubic meters and lowered
energy consumption by 1 million kWh annually.

The cleaning water filter and circulation/recycling
system for the cooling tower

5



@ RESOURCE CONSERVATION

® Used Paper
Since 1991, Sony has run a “Less Paper Campaign.” The
goal is lowering requirements for computer and copy paper.
This drive takes many forms. Two-sided copies, fewer
paper-based documents at meetings and shorter reports
are just a few examples. One idea is now firmly established
as part of everyday business: using the blank sides of used
paper to copy documents for internal distribution.
Green Management 2002 sets forth 3 goals with regard
to paper:
1) A 15% reduction in computer and copy paper used by
the end of 2002 compared with 1995.
2) Expand the collection of used paper by type to raise the
paper reutilization rate to 100% by 2000.
3) Use recycled paper for all copy and computer paper,
catalogs, instruction manuals and other publications by
2000.

® Water
Among Sony’s manufacturing activities, the production of
semiconductor wafers and CRTs require large volumes of
water, primarily for cleaning. To use water responsibly, the
Sony Group strives to recycle this precious resource wher-
ever possible. At its semiconductor plant, Sony Nagasaki
retreats and reuses most of the pure water employed for
cleaning. Only small amounts of additional water are re-
quired. At the CRT plant of Sony Mizunami, a rainwater col-
lection facility was installed many years ago. Equipment to
process used water was installed in 1995. Currently, these
two systems supply about 110,000 tons of water annually.
Similar programs are taking place outside Japan. At the
CRT plant of Sony Display Device (Singapore), a sophisti-
cated wastewater recycling facility was completed in July
1998 at a cost of S$7 million. This is expected to produce

The water reprocessing system of
Sony Display Device (Singapore)

annual savings of S$1 million due to the reduction in water
treatment chemicals and water consumption. Every hour,
the system is capable of producing 150 cubic meters of
cleaned/purified water with quality that is better than
potable water.

At Sony’s Technology Center in San Diego, California,
researchers worked with a local university to create the most
efficient water recycling system possible. The result is a
system that recovers water separately from each produc-
tion step; processing can then be performed in the optimum
manner for each level of water quality. The system produces
clean, reusable water with an extremely high efficiency.
Operative since 1996, the technology recycles approxi-
mately 80,000 tons of water every year.

The water recycling system at Sony’s
plant in San Diego, California.

@ In-Line Recycling of CD Molding Scraps

At CD plants, waste and defective items have in the past
been recycled in the form of trays for CD singles. But at
Sony DADC in Austria, polycarbonate scraps produced
during the CD injection molding process have since 1997
been recycled within the same production line, a much more
effective recycling system.

CD scraps are used again on the same
production line.



@ INDUSTRIAL WASTE REDUCTION

©® Reducing Industrial Waste

Operating bases of the Sony Group throughout the world

are promoting methods to reduce the generation of waste

and increase recycling. The Sony Environmental Action

Plan, “Green Management 2002,” positions waste manage-

ment as a top priority for every Sony operating base. Sony’s

ultimate goal is to bring down waste sent to landfills to as
close as possible to zero. Specific initiatives include:

1) At two pilot plants in Japan, the Environmental Conser-
vation Committee (Japan) will start a trial program by the
end of 2000 that is designed to demonstrate how waste
sent to landfills can be cut to virtually nothing.

2) Each Sony company will conduct a similar trial program,
to be started no later than the end of 2002 in at least one
plant in Japan and in one plant overseas, that aims to
cut waste sent to landfills to virtually nothing.

In this discussion, “virtually nothing” means that at least 95%

of waste materials will be processed internally or recycled

by Sony or elsewhere. Complete elimination of discarded

Industrial Waste Reduction Targets by Region

Region
Japan

Targets
2002: Reduction of more than 50% vs. 1997 (ratio of
waste to net sales)

2010: Reduction of waste sent to landfills to virtually
nothing

Americas | 2002: Raise recycling rate to more than 80%

Europe | 2002: Reduction of more than 40% vs. 1995 (ratio of
waste to net sales)

Asia 2002: Reduction of more than 40% vs. 1996 (ratio of
waste to net sales)

Note: Please refer to the data sheets included with this report for details on indus-
trial waste, recycling, processing and other items by geographic region.

Waste Management at Domestic Sony Group (Years ended March 31)
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waste materials is not an environmentally responsible goal
because of the large volumes of energy required to recycle
certain substances.

® Waste Reduction and Recycling Programs

A number of materials account for a large share of waste
produced by the Sony Group: cardboard and plastic pack-
aging materials; organic solvents used to make magnetic
tape; acidic and alkaline compounds and sludge produced
from water treatment at semiconductor and CRT plants; and
glass at CRT plants. Various initiatives have resulted in lower
waste volumes and gains in recycling. Among these pro-

grams are:
Cardboard ................... Used to make recycled cardboard
Plastic packaging

materials .......cccccceeeeiinn. Used repeatedly, used in steel-

making, recycled to produce
other materials
Organic solvents........... Recovered and reused
Acids and alkalines ..... Concentrated to reduce volumes
Water treatment sludge .... Used as a feedstock for cement
CRT glass ...cccccccovvvennn. Pulverized and reused
Sony business locations around the world are establish-
ing environmental management systems that conform to
ISO-14001 standards. Each location sets its own targets and
takes the steps needed to fulfill them. Sony is studying ways
to handle materials that cannot yet be effectively treated or
recycled. One of the most difficult is composite plastics. Dis-
covery of ameans to handle these plastics is essential if Sony
is to realize its goal of bringing discarded waste down to vir-
tually nothing. Sony is thus studying many possible ways to
solve this challenging problem.

Waste/Sales
(tons/0 100 million)

=== \Vaste generated

Waste reductions
and recycling

Waste disposed of
(50%)

Virtually
zero

Recovered acid
concentrating system
(Sony Kokubu)
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@ REDUCTION AND MANAGEMENT OF CHEMICAL SUBSTANCES

® Reducing the Release of Chemicals
In April 1993, Sony stopped using all chemicals identified
as being harmful to the ozone layer at its then 70 manufac-
turing sites around the world. Among these compounds
were first-generation chlorofluorocarbons (CFCs) and
trichloroethane. Sony thus eliminated the use of these chemi-
cals two years and eight months before the January 1996
deadline mandated by an international agreement.
Eliminating ozone-depleting substances called for
numerous actions. One was the formation of the CFC
Countermeasures Committee in April 1989 to centralize the
handling of CFC-related information for Sony’s global manu-
facturing bases. Another notable step was a system under
which individual business categories and companies com-
peted against one another to develop substitutes and
process improvements. The result was a series of new tech-
nologies and an efficient horizontal development program.
An Environmental Management Committee was formed in
April 1998 and work is progressing on comprehensive mea-
sures to deal with releases of chemicals.

Management of Chemicals
Having eliminated CFCs, Sony has turned its attention to
the management of potentially harmful compounds used in
production activities. Research is also progressing on ways
to reduce or eliminate the use of these compounds. Although
regulations governing these compounds differ from country
to country, Sony’s manufacturing processes are basically
the same all over the world. Thus, Sony is implementing a
global management system for chemicals that is as uniform
as possible. Phase | of this system extends from 1993 to
2000. The second phase is slated for completion in 2010.
The basic objectives are as follows.

The PRTR (Pollutant Release and Transfer Registers)
system promoted by the OECD member nations will play an

Measures to Deal with Potentially Harmful Substances

important role in Sony’s efforts to upgrade the management
of chemicals. Under this system, Sony regularly measures
and otherwise monitors emissions of all chemicals used in
its operations. Such emissions encompass the release of
such substances into the air, water and earth, as well as
the release of environmental pollutants contained within
waste materials.

The use of second-generation HCFCs is falling. Sony will
prohibit their use in all non-coolant applications from April
2001. HCFCs will be used as a refrigerant until 2010, after
which additional purchases will be banned.

Aiming for “Zero-emissions”

Sony’s ultimate goal in its environmental activities is “zero-
emissions,” the complete elimination of emissions of envi-
ronmental pollutants. To achieve this goal, the following
program has been set in motion:

Procurement vs. Emissions

Atmospheric
Soil

: Releases

Wat Water supplies
ater .
Sewers Emissions
Total Releases (Industrial waste) /— Transfers
volume

procured ( Consumed w

kProcessed and removecﬂ

Notes: 1. Releases: Releases to the air, water and earth
2. Transfers: waste sent to another company for the purpose of intermedi-
ate processing or placement in a landfill.

. The volume of consumption refers the volume of materials that are trans-
formed into other compounds through chemical reactions, included in
products and otherwise used in the production and delivery of products.

. Processing and removal includes neutralization, dismantling, incinera-
tion and similar methods.

w

N

Class Phase | (1993-2000) Phase Il (2001-2010)
| (Prohibited) Prohibit use in production processes (14 substances) Prohibit use in production processes (19 substances)
II' (Elimination) Eliminate by 2000 (6 substances) Eliminate by 2005 (6 substances)
11l (Reduction) 25% reduction by 1997 (13 substances) 50% cut in emissions by 2002 (21 substances)

50% reduction by 2000 (13 substances)

90% cut in emissions by 2010 (21 substances)

IV (Controlled)

under strict supervision (about 300 substances)

Use only in accordance with laws and regulations and

Use only in accordance with laws and regulations and
work to reduce emissions (about 300 substances)
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1. At two pilot plants in Japan, Sony is conducting a trial
program that will bring emissions down to virtually zero
by March 2001.

. Each Sony company will designate at least one model
operating site each in Japan and overseas by March
2003 for trial programs aimed at bringing emissions down
to virtually zero.

® PRTR (Pollutant Release and Transfer Registers)
Sony has completed a PRTR survey at 40 of its locations in
Japan and, through the Japan Electronic Machinery Indus-
try Association, submitted a report to the Japan Federation
of Economic Organizations (Keidanren). Based on the 1997
report, Sony was handling 31 of the 179 substances covered
by this survey. During this year, 1,281 tons of such sub-
stances were released into the air, water or earth and incor-
porated in industrial waste. Organic solvents like toluene
and xylene accounted for 78% of this volume. Sony is study-
ing methods to replace these substances with more benign
compounds and to bring down the level of emissions.
Among the OECD countries, many industrialized nations
have systems™ in place to register movements of waste
chemicals. Now Sony’s operations in Asian nations need to

Sony PRTR Survey Results in Japan

(Tons) i Released

9%

Consumed

Recycled
13%

48%

Materials
Procured
13,948

4,184 Processed
and removed
30%

Composition of Emissions and Releases at Sony
Japan Locations

. Volume Volume released Share
gl handled (tons) (tons, %) released (%)

Green- HCFC 0.7 0.7 0% 100%

house Sulfur hexafluoride 41 4.0 0% 98%

materials | HFC 1.3 1.2 0% 91%

PFC 29.4 24.2 2% 82%

Atmos- Formaldehyde 14.0 13.6 1% 97%

pheric Dichloromethane 7.4 5.0 0% 68%

pollutants | Tetrachloro 5.0 14 0% 279
ethylene

VOC* Toluene 5,661.5 968.4 76% 17%

Xylene 96.1 23.1 2% 24%

Heavy Nickel 30.0 10.8 1% 36%

metals Copper 23.0 7.2 1% 31%

Chrome (excl. VI) 33.1 6.9 1% 21%

Zinc compounds 2195 32.6 3% 15%

Barium 10.2 1.5 0% 15%

Chrome (VI) 0.5 0.1 0% 12%

Mercury 1.1 0.1 0% 12%

Antimony 57.7 6.3 0% 1%

Lead compounds 250.8 15.4 1% 6%

Manganese 465.1 23.1 2% 5%

Silver 38.8 0.8 0% 2%

Cobalt 280.4 3.6 0% 1%

Lead solder 277.7 1.9 0% 1%

Arsenic 0.4 0.0 0% 0%

Others Hydrazine 583 53 0% 100%

Chlorine 2.2 1.5 0% 68%

Oxalic acid 1.9 1.0 0% 51%

Hydrogen fluoride 275.6 89.5 7% 32%

Boron 14.5 4.4 0% 30%

Acrylic acid 3.4 0.6 0% 18%

Hydrogen chloride 6,223.1 26.6 2% 0%

Aluminum 13.7 0.0 0% 0%

Total 13,948 1,281 100% 9%

Note: Volatile Organic Compounds. These compounds are converted into photo-
chemical oxidants in the presence of nitrous oxides and ultraviolet light.

Composition of Emissions and Releases in Japan
Emissions/Total volume handled

Note: For year to March 1998. Greenhouse |Atmospheric
OoQ. materials pollutants voc Heavy metals Others
100
Notes: 1. Of the 179 substances covered by PRTR, Sony
handles 31. 80
2. Results are for 40 business locations in Japan.
60
40
Notes: 1. Overall, 18% of “greenhouse” materials, atmospheric pol- i I I I I
lutants and VOCs that Sony purchases are eventually 20 1
released into the environment in some form. I I I I I I I I 111 I I I
2. “Greenhouse” materials, atmospheric pollutants and 0 e .- -
: o O8O0 QL2QLL2LOVLLG HFT=G S>> Q8 0 5= 590 0 0T 2 Cc T Y
VOCs account for 80% of all Sony environmental emis gl e EE 555 % %i -g g 55 g3 g 38 cSEE % g S E g
sions and releases. OFs 55522288885 E855033888538c% %
3. As a share of Sony's purchases, 6.5% of heavy metals g Tggex"o0 L g' o E = 2eg2 v<S83s g5
are released into the environment. Heavy metals include = E g g g9 S s < 25 o8 X9 iC
nickel, copper, chrome, zinc, silver, cobalt, manganese 3 2 g5 55 § % '3'%

and similar elements.

9

PRTR = page 47



establish a similar framework. Recognizing this need early
on, Sony in 1993 initiated a global survey of its hazardous
chemical utilization. Sony releases this data to the public

annually in its Report on Environmental Pollutants.
* For example, Sony maintains a Toxic Release Inventory in the U.S. and
operates it under the 313 articles of the Oright-to-know( legislation.

@ Bringing PRTR to Asia

Looking ahead, Sony plans to work toward the adoption of
the PRTR system throughout Asia as a means to cut down
the use of hazardous chemicals. Singapore is the first step.
Training and monitoring activities will start here with the aim
of establishing a common ground for the adoption of PRTR
in neighboring countries.

® Sony Manufacturing Captures U.K.
Environmental Awards

A breakthrough in a PC board soldering process at Sony

Manufacturing Co., Inc. in the U.K. earned recognition in

the form of The Queen’s Award for Environment in 1997.

Sony Manufacturing approached a waste issue from a

different angle. Rather than studying ways to treat waste

materials, the company focused on a method to reduce the

generation of waste. Among the results were:

e An 85% reduction (10,000 kg) in solder oxides

e A 55% reduction (25,000 liters) in solvent usage

e A more than ten-fold improvement in soldering quality and
durability

e An 80% reduction (£260,000) in maintenance require-
ments for soldering equipment

These achievements led to one more prestigious award:

“Top Large Company Award” category of the 1998 Wales

Inaugural Environmental Award.

Sony Manufacturing receives The Queen’s
Award

@® Sony France DAX Plant

Ace Trophy Awarded by France’s Sud-Ouest Newspaper
On November 17, 1998 in France, Sony REPF was awarded
an Ace Trophy in the environmental protection category. A
newly inaugurated competition, this event evaluates well-
known companies operating in the Pays Basque region of
France in a number of categories. Sony was nominated in
the environmental protection category along with Acierie de
I’Atlantique and LBC Sotrasol. Judging was based on the
environmental policies of each company, internally devel-
oped technologies, and the management, reduction and
recycling of waste.

Solvent Recycling

Sony’s DAX plant in France, a major supplier of magnetic
tape, implements many initiatives to reuse and recycle sol-
vents. In March 1996, the plant received the 1995 Regional
Environmental Contribution Award for industrial companies.
The plant subsequently raised the solvent recycling ratio
from 60% to 70%; the remaining 30% is reused in a manner
that cuts the plant’s energy requirements.
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® Use of Chemicals at the Sony Group

Sony’s initiatives over the years have led to a reduction in
the use of class | through IV pollutants from 38,000 tons in
1996 to 31,000 tons in 1997, a decrease of 18%.

As shown below, Sony is still using some class | and Il
compounds. The use of trichloroethane, a class | substance,
is due to Sony’s purchase of a plant in San Antonio, Texas
from another company, and subsequent discovery of
trichloroethane use on this line. Sony Music Entertainment
uses trichloroethylene. In Japan, Sony will eliminate in 2000
the use of tetrachloroethylene, a substance used for appli-
cations where replacement with a substitute is difficult.

Chemical Use at the Sony Group
Total of Class I~IV Chemicals

(Thousand tons)

40
38
8%

LR

30 \§i 3

2
) \ ”
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Japan
0
1996 1997
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(Tons) g
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S 8 w— 1995
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6,000 t Heavy metals
5,000 voC
4,000 SR
v 0
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Work is proceeding to eliminate this substance along with
all class Il pollutants as soon as possible.

Heavy metals and volatile organic solvents (VOC) repre-
sent most of the class Il materials. Unfortunately, the use of
these substances is rising outside Japan as Sony expands
production activities. Sony is studying the use of substitute
materials and other means to deal with this issue.

Regarding class IV materials, Sony was able to achieve
a substantial reduction, cutting consumption from 25,700
tons in 1996 to 18,000 tons in 1997. Refer to the materials
provided with this publication for more information.

Class | Chemicals Use in 1997 (To be prohibited) and
Class Il (To be eliminated)

: Volume used
Class Region Substance (tons)
) Trichloroethane 0.03
Americas -
Trichloroethylene 0.7
Japan Tetrachloroethylene 1.4
Methylene chloride 28.3
Japan -
I Inorganic mercury 1.0
Asia Methylene chloride 111

Class IV Chemicals Use in 1997 (To be closely controlled)

(Tons)

9,000 === QOthers
8,000 7,854 o8 Ethanol
7,085 Cyclohexane
:l((:z: 1844 I A I Metals/salts
‘ ’ Inorganic alkalis

5,000 1,413 Inorganic acids
4,000
3,000 1,786 2,616 o
2,000 234
1,000 2,406 2,016 u24 1,094

0 486 830

Japan  Americas  Europe Asia
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@ ENVIRONMENTAL AUDITS AND RISK MANAGEMENT

® Environmental Audits and Risk Management

1) Environmental Audits

Audit Framework

Sony regards audits as an essential element of its ability to
conduct an effective environmental management system.
Numerous systems are in place to guarantee that inspec-
tions are performance in a completely reliable manner. Most
important of all is maintaining a comprehensive internal
auditing capability at each Sony business location. To ensure
this capability, the Sony Group conducts its own training
sessions. More than 2,000 employees have been certified as
environmental auditors: 183 in the U.S., 62 in Europe, 245 in
Asia and 1,600 in Japan.

Supplementing internal audits are objective inspections
conducted by external organizations. This supplies input from
a completely impartial source. A certification organization
conducts surveillance audits, teams from each regional
Environmental Conservation Committee conduct on-site in-
spections, and special auditors from the head office perform
inspections on specific topics as needed. By using these re-
sources in concert, Sony aims to establish an environmental
management system that covers every necessary point.

The Sony Environmental Auditing System

Audit by
Corporate Audit Group
~_

‘Audit by Audit by Sony
Environmental internal environmental
Conservation auditor

Committees
(Americas, Europe,
Asia, Japan)

Surveillance
Audit by
certification
body

Environmental Auditing Programs

ECC audits are conducted by the Sony Group within each of
its four geographic regions: Americas, Europe, Asia and
Japan. The Americas has a particularly long history, having
started such audits in 1985 with the support of the legal de-
partment. By combining technical advice with legal counsel,
the program is structured to provide each facility with a better
understanding of its environmental and safety obligations.
Audits supply business planners with the information needed
to evaluate compliance costs for existing and future regula-
tions and to operate each site in the best manner possible.

The program goes beyond the scope of legal matters.
Many other aspects of environmental affairs are also re-
viewed: voluntary actions; how facilities are managed; prob-
lems that may surface at a later date; environmental
compatibility of future expansions; the suitability of work
practices, and much more. Public disclosure of this infor-
mation makes it possible for all interested parties to make
use of this valuable information. To ensure fairness, analy-
sis is conducted in concert with discussions with key per-
sonnel at each business location. Through this auditing
system, which is designed to supply highly practical infor-
mation, the Sony Group is working to bring about continuous
improvements in its environmental management activities.

An environmental audit by ECC (Americas)

2) Environmental Risk Management

The Sony Group conducts a comprehensive risk manage-
ment program that embraces estimates, assessments and
management of risks and is based on ISO-14001 environ-
mental management systems. Preparations for responding

1SO-14001Comprehensive Environmental Management System
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to environmental emergencies are evaluated in accordance
with input and output (inventory) data for each operating
base. This permits the estimate of risks and the determina-
tion of priorities for the necessary countermeasures.

@ Facilities Criteria and Emergency Drills

A significant share of environmental risks are shared by

many of Sony’s businesses. Among these risks are:

1) Chemical spills entering storm sewers

2) Leakage and spills in the vicinity of chemical storage
tanks

3) Releases and leakage of harmful waste materials from
primary waste storage sites

Sony has developed its own standards for the systems

needed to deal with these kinds of risks. At locations where

potential danger is significant, investments are made as

needed to install facilities to minimize applicable risks. Train-

ing programs complement these investments, another way

in which Sony strives to conduct a seamless risk manage-

ment system.

Oil spill drill at Sony Toyosato

Table for Small-Scale Non-Manufacturing Bases

® Simple EMS

At Sony’s non-manufacturing bases, offices below a certain
size have voluntarily attained 1SO-14001 certification. And
even offices that have not been certified have drawn up
action plans and are preparing simple environmental man-
agement systems.

This unique Sony approach is creating an even more
powerful and comprehensive environmental management
system for the entire Sony Group. This system is also linked
to Sony’s risk management programs. Sony is advocating
that vendors and other business partners adopt a simple
EMS and is extending the support needed to do so.

Simple Environmental Management System

Environmental
Policy
A:TION

PLAN
Management Environmental
Review Action Plan

CHECK DO /
Monitoring Implementation
Appointment of EMR

The above chart represents the minimum level of
environmental management that needs to be en-
acted at business locations that have not acquired
ISO-14001 certification. Only the most important of
the 18 items covered by ISO-14001 are included.
This cuts down on the steps needed to establish
the system while still preserving the Plan-Do-Check-
Action (PDCA) functions that are at the heart of en-

~

Personnel | Chemicals Vehicles Paper Power consumed !
Industry on site used used usgd annually vironmental management.
1. Top management shall define the environmental
Research, development & | Under 50 | Under Under policy
design of hardware people 2 tons/year 500,000kWh ’ ) )
2. Top management shall establish the environmen-
Distribution, warehousing | Under 50 Under 5,000 Under tal action plan which consists of environmental
and kit production people vehicle-days/ 500,000kWh o )
year objectives and targets, environmental program.
— | - T Under T 3. Top management shall apoint a EMR (environ-
ardware sales, software nder nder . L
service development, people 100 tons/ | 1 millionkWh mental malnagement reprelse'rlﬁatlve)l, who is gl\{en
creation, mail-order sales, year the authority and responsibility for implementing
inf?.ura?ce, financ;e, nead and monitoring the progress.
golrﬁgaﬁ?ecstlons ora 4. EMR shall have the authority and responsibility
T T T for implementing and monitoring the progress
ot defined due to occu- nder nder
pancy by two or more people 1 millionkWh and shall report the result to top management.

divisions with different
activities, others

Note: Non-manufacturing sites exceeding the standards must attain ISO-14001 certification.

(2

5. Top management shall review the whole simple
EMS at least once a year.
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@ RESEARCH AND DEVELOPMENT

® Research & Development
Sony is engaged in far-reaching research and development
aimed at reducing the environmental impact of its products.
Spearheading these activities are the Center for Environ-
mental Technologies (CET), located within the head office
Frontier Science Laboratories and the Production Technol-
ogy Center. In addition, with a view to bolstering global R&D
activities, Sony established an environmental R&D labora-
tory atthe Environmental Center Europe (ECE) in the summer
of 1998.

The following are some of Sony’s recent accomplishments.

Sony Creates Lead-Free Solder

There has been considerable interest in the development
of a lead-free soldering compound to lessen the environ-
mental impact of this common manufacturing process. Sony
responded with a unique material that contains no lead
yet exhibits better reliability as well as compatibility with con-
ventional equipment. By adding a small amount of germa-
nium, Sony achieved dramatic improvements in workability
and reliability. Work is now proceeding toward the practical
use of this material.

Formation Evaluation

Conventional Solder
(Sn-Pb)

Newly Developed Solder
(Sn-Ag-Bi-Cu-Ge)

This new solder yields a form that is much closer to the ideal
cone shape (see pictures above). Furthermore, the volume of
solder guarding the joint has been doubled.

Other Achievements

Sony has also been researching ways to chemically improve
polystyrene and ABS resin, which are used in large quanti-
ties in home electronics, to enable their reuse. Specifically,
waste polystyrene materials such as those used in VHS cas-
sette shells, TV cabinets and styrene foam are transformed
into a water-soluble polymer that is used as a polymer
flocculant in water-treatment applications. Meanwhile, ABS
resin used in 8mm-cassette cases has successfully been

transformed into a water absorbing resin. This resin can be
found as a urine absorbing material in diapers. Sony is
currently examining other commercial applications for
these technologies.

Moreover, Sony is taking on the challenge of recycling
CD-R optical disks as global sales expand rapidly. Since
CD-R disks can be recorded only once, most are discarded
after use. Sony’s technology efficiently removes the reflec-
tive gold coating and enables recovery of the recording
dyes. Additionally, this technology permits the reuse of
recovered polycarbonate substrates as CD substrates
(see diagram).

CD-R Recycling Using Ultrasonic Separation
Gold %: Resin protective coating
Dyes Polycarbonate substrate

a—

‘=2

== g B 1
[ Remove dyes with solvent ]—1

¥
’ dyes

[Hecover polycarbonate substrate for reuse as a CD substratej

Gold/protective
coating pieces

Recovery of gold

In Europe, Sony has been studying the impact its prod-
ucts have on the environment. These efforts have produced
a fount of knowledge and data.

These topics illustrate how Sony’s environmental research
and development programs in Japan and Europe are focus-
ing on areas where each is strongest while promoting the
exchange of information. Sony will continue to pursue these
activities to further lower the environmental impact of its prod-
ucts and the materials used to fabricate those products.

Measuring product
gas emissions at
Environmental Center
Europe
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@ PRODUCT PLANNING

Each Sony product goes through a number of stages before
it is ready for sale. At the very beginning of this lengthy pro-
cess is product planning. Sony places priority on stressing
environmental compatibility when a product advances from
the planning to design stage. Sony promotes this policy
through its Greenplus Project.

Environmental themes are incorporated at the design
stage in the form of concrete targets to permit the assess-
ment of new products. The result is a design that takes into
account environmental considerations involving the procure-
ment of materials, manufacturing and disassembly, environ-
mental impact during the product’s use, recycling and many
other items.

® Sony’s Environmentally Conscious Products
Sony believes that its products
should reflect in the environment [~
from the product planning stage
onward. Based on this thinking,
Sony launched the company- \_
wide Greenplus Project in May
1994. The project is overseen by a Sony director and ad-
ministered by the Corporate Environmental Affairs Head-
quarters. Furthermore, all Sony Group companies have
appointed Greenplus representatives and are carrying out
wide-ranging activities. These activities encompass all
companies that make consumer products, products for
broadcasting as well as components and semiconductors
used to make finished products.

The product planning manager incorporates environ-
mental considerations into the Product Planning Summary

€ PROCUREMENT

to clarify planning guidelines. This summary next goes to
the chief designer who determines goals in the Design
Concept Summary and confirms that these goals have
been achieved when a product is commercialized. And,
all products are reconciled in advance with the Greenplus
standards. Every Sony Group company now has uniform
goals; products that meet these goals are certified as
“Greenplus products.”

Five Group-wide Greenplus guidelines have been
established.
1. Reduction of materials with an environmental impact
Energy-efficient designs
Resource-conserving designs
Environmental packaging
Environmental accessories
In addition, the company is working to improve
recyclability and reduce the environmental impact during
the production process.

ok

® Greenplus 2000 Project

Sony implemented the Greenplus 2000 Project to prompt
people connected with making products to think about the
environment while they work. By doing so, Sony believes
that the level of environmental consciousness across the
company will be increased. Sony has drawn up and distrib-
uted a “Greenplus 2000 Handbook” to ensure that these
guidelines are used by product planners and designers.
These guidelines have also been posted on the company’s
internal network for all employees worldwide to read. Sony’s
overriding goal is to make every product environmentally
sensitive by the year 2000.

@ Strategy for Harmful Chemical Substances in
Purchased Components and Materials
Resource conservation. Recycling. Energy conservation.
Reduction of harmful chemical substances. These are some
of the diverse considerations that products must reflect. To
this end, Sony is factoring in the environment at the earliest
possible stages—product planning and design. Evaluations
of environmental impact are based on quantitative analysis.

Here, the most vexing issue is formulating a strategy for
harmful chemical substances. Several factors underscore
the difficulties involved.

@ The components and materials that make up Sony’s prod-
ucts are not all produced within the Sony Group. Conse-
quently, Sony must obtain the cooperation of each
supplier to control the use of certain chemicals.

2



® The need to oversee a large number of chemicals makes
strict management of all substances extremely difficult.

® Products are comprised of many materials and compo-
nents. Depending on the type of product, the nature of
the components used is different. As a result, the chemi-
cals that impact the environment differ from product to
product. Thus, limiting the use of a particular substance
will not necessarily lead to a reduction in the environ-
mental impact of all Sony products.

Sony has designated 56 chemicals as Sony Specified
Environmental Substances Used in Components and
Materials. In 1999, Sony started the process of supervising
the amounts of these chemicals that are contained in the
parts and materials used to make each Sony product.

When selecting the 56 chemicals, Sony consulted
relevant laws and the self-imposed regulations of industrial
associations. Substances that had the potential to be used
in electronics and electrical equipment were collated by
group. From these groups, Sony deemed that 56 substances
required management. And thanks to the cooperation of
suppliers, Sony has assembled a database on the quantity
of these substances found in the components and materi-
als that it purchases. Sony is currently developing a system
to calculate the total amount of specified substances in its
products by using this database and information about the
composition of each product. Results and evaluations
obtained from this system will play an integral part in Sony’s
efforts to reduce chemical substances.

Sony’s products pass through various companies and
people from the time they are shipped to the time they reach
store shelves. Simply prohibiting one company from using
certain chemicals will not provide a drastic fix to the world’s
environmental problems. All companies must recognize that
the environment should be an integral element of each
product’s specifications. Based on this understanding, these
companies need to work together to improve product speci-
fications from an environmental perspective and maintain a
superior position with regard to environmental activities.

Sony is not explicitly prohibited by regulations from
using the 56 substances on its list. The process of adopting
substitutes and other ways to reduce use of these sub-
stances is instead proceeding by gaining the cooperation

and understanding of business partners. Sony is convinced
that this is the best way to achieve reductions in its envi-
ronmental impact.

Sony kicked off its procurement management activities
in fiscal 1997 with the goal of starting full-scale manage-
ment in fiscal 2000. The company’s efforts will progress in
three stages.

e Fiscal 1998: Establishment of a base for the framework
of the entire management system
e Fiscal 1999: Data survey—Sony will survey suppliers to
gather information on the quantity of speci-
fied substances contained in components
that it purchases.
e Fiscal 2000 Evaluation of the environmental impact of
onwards: products and execution of actions to reduce
their environmental impact—Sony will sys-
tematically reduce the environmental impact
of specified substances based on measure-
ments of their content in each Sony product.

Through these activities, Sony is working to supply
customers with products that incorporate environmental
considerations.

Environmental Impact of Parts and Materials

Customers

Vendors

- —
Bz >
T Components
Materials TR 1]

Chemicals contained in materials

and parts may have an impact on
the environment following their Landfill
final disposal.

Incinerator

The chemical composition of
purchased parts must be monitored.

Using Information About Parts and Products
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€ DESIGN

@ Full Product Assessment in All Operations

Sony believes that the environment is an integral element of
product quality. To this end, the company has mandated
that all products in categories throughout the Sony Group
undergo comprehensive product assessments.

Initially, product assessment (PA) focused on what hap-
pened to a product after its disposal. These considerations
were then incorporated into design. Steps included:

e cutting down on the weight and bulk of products and
materials to avoid exhausting resources

e verifying that products are easy to take apart to facilitate
the reuse of materials

e taking measures against combustion or explosion to
ensure safety during recycling

Today, PA is expanding into a means of ascertaining a
product’s overall impact on the environment, and of verify-
ing the design steps capable of diminishing this impact.

Related departments in the Sony Group have been study-
ing PA methods since 1991, well before implementation of
the Environmental Action Plan. Efforts have gone into study-
ing and improving the selection of environmental design
criteria and checking methods, and into finding the best way
of applying these criteria.

The company has PA specialists not only in design sec-
tions but also in materials and other design-related groups.
They set out environmental objectives, study new technolo-
gies, and exchange information at meetings. Thus far, more
than 50 of these meetings have been held.

PA specialists in each design section are working to
develop product assessment standards tailored to their par-
ticular section’s activities. Meanwhile, a top priority has been
the creation of company-wide PA guidelines, covering:

e the establishment of design standards to minimize the
environmental impact of each product

e verification that the prototype meets these standards

e further verification that these standards are met in full-scale
production

e methods of handling the results of verification

e clarification of responsibilities throughout the assessment
process

Based on these guidelines, Sony manages a variety of

environmental items with regard to its products including

such subjects as energy conservation, resource conserva-

tion, recycling, pollutants and packaging materials.

® Reducing Product Energy Requirements

The lion’s share of the total sum of energy consumed by an
electronics product is consumed during use by the cus-
tomer. Any effort to decrease its overall environmental im-
pact must take this into consideration in the design stages.
Furthermore, cutting energy consumption calls for lowering
power requirements during a product’s use as well as when
a product is in the standby mode, a state needed to facili-
tate remote control functions, retain memory settings and
support other functions. As a matter of course, Sony con-
forms to Japan’s Energy Conservation Law and has also
set category-specific goals of reducing by 60% the energy
requirements for all products by 2002, compared with 1990
levels. Development of conservation technology to reach
these goals is under way.

The energy-
efficient KV-29DR5
has standby power
consumption of 0.4
watts and an
energy-saving
mode that can be
selected using the
remote control.

@® Recycling a Larger Percentage of Products
Looking ahead, it is clear that society must strike a fruitful
balance between environmental protection and profitable
manufacturing. The implementation of proper technology,
collection functions and other support systems are needed
if recycling is to become a viable business field. Products
themselves must facilitate easier recycling. Sony is putting
priority on more effective end-of-life treatment for its prod-
ucts by incorporating product assessments and recycling
considerations as factors in design. To allow a larger per-
centage of materials to be recovered from its products, the
company is working to:
e use recyclable materials and uniform materials
e create structures that are easier to recycle, giving thought
to bonding methods, dismantling and disassembly
e incorporate information labels for recycling, i.e. identify-
ing type of plastic or the material used in circuit boards
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® Reducing High-Environmental-Impact Materials
Sony has made major strides in eliminating high environ-
mental impact materials from its products. The company
recently developed an external housing and FR-1 printed
circuit board made of halogen-free flame-retardant plastics.
These plastics take advantage of technology to prevent the
formation of toxic dioxin and furan compounds. In Europe,
the housing and circuit board were first introduced in a color
TV set in 1995, followed by a computer display in 1996. In
1998, they were introduced into home VCRs and audio
equipment in the same region. Products incorporating this
technology were on display at CeBit HOME exhibition in
Hannover, Germany in August 1998.

1998 also saw the development of the halogen-free CEM-
3 circuit board and FR-4 multilayer circuit board for high-
performance products like DVD players. Sony started selling
these products in April 1999.

Sony’s halogen-free external housing and printed circuit
boards clear Phase Il limit of the German Dioxin Ordinance,
which will be implemented on July 16, 1999. They also meet
the EU’'s WEEE regulation for the complete abolition of
halogenated flame retardants, the regulation that is not
scheduled to take effect
until January 1, 2004.
Moreover, these items
comply with German Blue
Angel and Swedish TCO
95 standards. Sony plans
to progressively introduce
products incorporating
these halogen-free external
housings, circuit boards
and similar components
to other markets around
the world.

A newly developed halogen-
free FR-4 multilayer PWB

@ Environmentally Conscious Packaging

The effective use of resources for product packaging mate-
rials is a major theme at Sony. And to reduce industrial
waste, Sony departments responsible for product planning
and distribution are cooperating to develop improved
packaging materials. In this drive, they are focusing on
the four R’s: Reduction of packaging materials; Replace-
ment of packaging materials with environmentally friendly

Halogen-Free Flame-Retardant Plastics 1= page 47

substances and materials for which a recycling infrastruc-
ture exists; Reuse of packaging materials; and Recycling of
packaging materials.

Since 1991 Sony has been packaging Walkman models,
8mm camcorders and many other products in molds made
of used paper rather than styrene foam. By doing so, Sony
is promoting the use of recycled materials. In 1996, Sony
teamed up with Japan’s Rengo Co., Ltd. to fabricate a new
packaging material called Cellu Mold that consists of used
paper. This revolutionary material boasts shock-absorption
properties equivalent to that of styrene foam. Moreover, with
the assistance of product design engineers, Sony suc-
ceeded in creating a packaging material for Walkman
models, portable telephones and other products that elimi-
nates the need for cushioning substances such as styrene
foam. Recently, with partner Chuoh Pack Industry Co., Ltd.,
Sony has developed a one-piece box which, as the name
suggests, is made from a single sheet of cardboard. Abso-
lutely no styrene foam is used. This packaging innovation
has already been applied to VHS VCRs sold in Japan and
Europe. Better still, both Cellu Mold and the one-piece box
can be used again in the form of recycled paper.

Sony’s packaging advances have received high marks
both in Japan and overseas. Cellu Mold was awarded the
Japan Star Prize and the World Star Prize in 1996. In 1998,
the one-piece box captured the Japan Star Prize, Asia Star
Prize and the World Star Prize. By building on these accom-
plishments, Sony plans to aggressively develop and intro-
duce more environmentally conscious packaging.

One-piece box

Cellu Mold
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@ DESIGN SUPPORT

@ Assessing the Environmental Load of
Sony Products

Sony’s products spend most of their life cycle in the hands
of customers. However, products can have an environmen-
tal load well before they are manufactured. This is why Sony
estimates the extent of that load for the entire product life
cycle—from raw material extraction to recycling of products
that can no longer be used. Sony will employ the results of
this analysis to reduce the environmental load of its prod-
ucts even more. Sony is conducting research in many fields
with this theme in mind. The pie chart on the left shows at
what stages of a TV’s life cycle CO», a greenhouse gas, is
emitted. Figures are based on the use of a 28-inch wide-
screen TV for 10 years.

CO: emissions during life of
a 28-inch TV

CO; emissions during
production of a 28-inch TV

Product
transportation
1%

Other 2%

Packaging 2%

Mechanical
components
1%

Components
mounted on
circuit board

24%

< By Process > < By Material >

Sony calculated the CO2 emissions from the fossil fuels,
electricity and other energy sources required at various
stages in this television’s life cycle-from production and
transportation to use and disposal. From this analysis, Sony
learned that by far the largest emissions are linked to the
electricity consumed while in use. Obviously, reducing en-
ergy consumption can have a major effect on lowering a
TV’s environmental load in the form of CO2 emissions.

Furthermore, Sony discovered that the CRT is respon-
sible for the largest share of CO» emissions during TV pro-
duction (see pie chart above). Consequently, reduction of
the weight of CRTs has a direct effect on lowering the envi-
ronmental load.

In this manner, Sony is analyzing the environmental load
of products throughout their respective life cycles to isolate
areas that require improvement.

@ Design for Assembly-Disassembly

Cost-Effectiveness: DAC
To promote recycling, Sony developed Design for Assembly-
disassembly Cost-effectiveness (DAC). Based on informa-
tion obtained from the very first stages of product design,
DAC quantitatively gauges two product attributes: ease of
dismantling and ease of assembly. The results of these
evaluations are quickly incorporated to improve product
designs in terms of structure, components used, connec-
tions, production processes and other points.

Sony uses DAC to evaluate the design of all products,
including TVs, PCs, audio equipment and VCRs. Furthermore,
the company has formulated a training curriculum for DAC
and holds regular meetings to announce DAC improvements.

Looking ahead, Sony plans to adapt to changes in
demands placed on product designs by developing a
system that capitalizes on 3-dimensional CAD and a net-
work system that uses DAC evaluations and design infor-
mation. At the same time, work is proceeding in the
development of DAC-LCA to allow calculating CO2 emissions
over a product’s life cycle.

® Support of Product Assessment

In September 1998, the Environmental Center Europe (ECE)
officiallly started providing environmental assessment ser-
vices for products of the worldwide Sony Group. ECE evalu-
ates products and produces reports based on international
standards so that improvements can be incorporated at the
design stage. Assessments address a broad spectrum of
issues. Among them are packaging materials and labels;
checking documentation packaged with products; measure-
ment of power consumption; acoustic noise measurement;
electromagnetic field measurement; evaluation of ease of
product dismantling; and the materials used.
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< PRODUCTS

® Greenplus Products
1. Energy conservation

e SLV-EB30/E730/E530/E430 home video deck @
These home video decks, which are sold in Europe, incorpo-
rate a power saving mode. By selecting this mode through
the on-screen display, users can cut standby mode power
consumption by more than half. In the SLV-E730, for example,
standby power consumption falls from 7.4W to 2.8W.

DHC-MD777 mini audio system [}

Power-saving switch
(SLV-E830)

The DHC-MD777 mini audio system has a power supply
equipped with a supplementary transformer, relay, regulator
and microprocessor. When the system is in the standby mode,
this additional circuitry ensures that power is sent only where
it is needed, such as the fluorescent display and timer. During
this time, a relay cuts off power to the main power supply trans-
former to prevent the waste of electricity. The benefit is sub-
stantial. Standby power consumption has fallen from about
16W to less than 3W and, when the clock display is switched
off, only 1W.

Standby power sup-
ply circuit board with
standby transformer

¢ |CF-B200 Hand-wound radio [
An exclusive Sony compact spring-powered generator powers
this compact radio. One minute of winding charges the inter-
nal battery enough for about 30 minutes of listening. With a
full charge, equivalent to about 30 minutes of winding, the
radio will operate for roughly 20 hours.

e Solar remote control

30 minutes of FM
reception is possible
with only 1 minute of
power generation.
(ICF-B200)

e “Stamina” Handycam o
2. Resource conservation

e 1.43 LCD panel LCX011AM for projectors

e HF audio cassette o

3. Recycling
e VAIO PCG-505 series o ——
The primary feature of the PCG-505 series is the first use of a
magnesium alloy in a notebook computer for four surfaces of
the outer case: interior and exterior of the LCD section and
interior and bottom of the main unit. The use of this alloy made

The HF series uses
plastic cases that are
10% lighter.

A Digital Handycam
with extended play-
back time

it possible to reduce the size and weight of these computers.
e Tectan speakers (see page 33)
4. Materials with environmental impact

e All audio cassettes o
Sony has eliminated the use of chromium oxide as a surface
polishing material for its audiotapes. The Metal ES and CDix
IV were the last two models to use this compound during
their manufacture. Although chromium oxide itself is not poi-
sonous, it can be transormed into a highly toxic substance
under certain circumstances. Sony therefore set itself the
goal of developing new tapes whose manufacture requires
no chrome.

(e

Chrome-free metal tape

The VAIO PCG-505 se-
ries uses a magnesium
alloy on four sides.




/]

HISTORY

Highlights of Environmental Activities

April

May

April
March

August
October
October
November
January
March
April

February
April

May
July
May
July

October

January

April

June

December
April

November

December
February

March

1976

1976

1985
1989

1990

1990

1991

1991

1993

1993

1993

1994
1994

1994
1994
1995
1996

1996

1997

1997

1997

1997
1998

1998

1998

1999

1999

The Environmental Conference is formed, chaired by the President. Prevention of
hazardous waste materials and safety and hygiene are promoted in Sony Group
operations.

The Environmental Science Center is established. Hazardous waste materials and

working environments of Group operations in Japan are evaluated.

Sony Corporation of America begins environmental audits.

A special committee is convened to study measures to eliminate the use of
chlorofluorocarbons (CFCs).

The President’s Policy on the Environment is disseminated among Sony
Corporation staff.

The Environmental Conservation Committee organization is initiated.

The Policy for Product Assessment is formulated.

Sony signs the Business Charter for Sustainable Development of the International
Chamber of Commerce.

The Environmental Fund, a program to support technology related to
environmental protection, is inaugurated.

The Sony Global Environmental Policy and Environmental Action Plan are
formulated and implemented.

CFC cleaning agents are eliminated from all production processes of the Sony
Group worldwide.

The Sony Environmental Award program is launched.

The Center for Environmental Technologies (CET) is established within the Sony
Research Center.

The Greenplus Project is launched.

Guidelines for achieving environmental ISO certification are established.

Sony Kohda Corporation becomes the first Sony company in Japan to attain 1ISO-
14001 certification.

The Sony Deutschland Service Division becomes the first non-manufacturing base

in the Sony Group to attain ISO-14001 certification.

The Sony Environmental Action Plan is revised. The Green Management Plan
2000 program is established.

Sony Semiconductor Company of America wins the San Antonio Water Systems
Environmental Excellence Award, which is sponsored by the city of San Antonio.
The CCD-TRV91 home-use camcorder is awarded the Energy Conservation
Vanguard 21 and Energy Conservation Center Chairman’s Award, which was
sponsored by the Energy Center Foundation.

Sony is awarded the Minister of International Trade and Industry’s 6th
Environmental Grand Prize, which is sponsored by Fujisankei Group and Nihon
Kogyo Shimbun.

Sony Manufacturing Company U.K. wins 1997 The Queen’s Award for
Environment, which is sponsored by the U.K. government.

Sony’s Environmental Report captures the 1st Environmental Action Plan Grand
Prize sponsored by the Japan Environmental Protection Promotion Federation.
In Singapore, 4 Sony non-manufacturing bases attain 1ISO-14001 certification.
Composition of Sony Environmental Conservation Committee is revised to give
each committee member responsibility for a specific task.

The Sony Environmental Action Plan is implemented uniformly across the Sony
Group worldwide. The Green Management 2002 program is established.

Sony’s styrene foam recycling system using limonene captures the 8th Nikkei
Environmental Technology Prize, which was sponsored by the Nippon Keizai
Shimbun.

Sony Magnetic Products (Thailand) are awarded the Thailand Prime Minister’s
Prize, which is sponsored by the government of Thailand.

Sony completed the process of obtaining ISO-14001 certification at all 38
manufacturing bases in Japan.

Sony Electronics Inc. receives 1999 Energy Star Home Electronics Partner of the
Year Award from the U.S. Environmental Protection Agency.
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Fiscal 1997 Queen’s Award

(Europe)

The 8th Nikkei Environmental
Technology Prize (Japan)

The Thailand Prime
Minister’s Award (Asia)



Explanation of Terms

PRTR (page 21)

1. The PRTR System

The Pollutant Release and Transfer Register dates back to
1992 when the first Earth Summit was held in Brazil. The
summit had as its primary objective the formation of an
action plan called Agenda 21 for mankind to promote sus-
tainable development strategies. Article 19 covers suitable
ways to conduct the environmental management of harmful
substances. The article includes risk evaluations of various
chemicals, the supply and exchange of related information,
risk management and other subjects.

Based on this agreement, the OECD directed in 1996
that member countries prepare and implement a system for
registering the release and transfer of pollutants. This sys-
tem was to be modeled on similar systems in place in Europe
and North America. Furthermore, the information was to be
formulated so that it could be used by the public.

In Japan, Keidanren, through the Environment Agency,
implemented a system for monitoring the emissions and
movements of chemicals in 1997 at 45 participating indus-
trial organizations.

2. How PRTR Functions

1) Monitors emissions, disposals and other releases into
the environment (air, water, soil) of potentially harmful
chemicals.

2)Data are provided to the applicable government
agencies.

3) Data are released to the public either in their unaltered
form or after revisions.

Halogen-Free Flame-Retardant Plastics (page 30)

The chemical structure of conventional bromine-based
flame-retardant materials closely resembles that of the toxic
compounds dibenzo-dioxin or dibenzo-furan. As a result, the
reaction of such materials with dioxin or furan compounds
can occur quite easily at high temperatures. Preventing
these chemical interactions demands the use of “halogen-
free” flame-retardant materials, which contain no chlorine,
bromine, fluorine or other halogens.

A A A
A o A A
A A A A
Brominated dibenzo-dioxin

(A—:HorBr)

Brominated dibenzo-furan
(A—:HorBr)

CEM-3: A substrate composed of a material made from
nonwoven glass fibers and a woven fabric that is
copper plated on both sides.

FR-4: A substrate composed of a woven glass fiber fabric
that is copper plated on both sides.

Panel/Funnel (page 35)

The panel is the surface over which the image is gener-
ated. The funnel-shaped rear section is enclosed with a
special type of glass that is impregnated with lead.

Funnel

Panel

CRT= Cathode Ray Tube

Stakeholder (page 45)

In the case of environmental matters, a stakeholder refers
to customers, shareholders, other investors, vendors,
government agencies, the media, research organizations,
non-governmental organizations, employees and all other
parties that come into contact with Sony in any manner.

Site Report (page 45)

At Sony, a Site Report is an environmental report issued by
an individual business location or business unit.
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To Readers of the Sony 1997 Environmental Report

This report does not include a number of articles that were
published in the 1997 Sony Environmental Report due to a
different report layout and space limitations. For the benefit
of readers of the last report, a brief follow-up on selected
topics is presented below.

’ QS?gFfe(:)fort Activity Status

8 Recycling dyes in printer ribbons No recycling system in place yet.

12 Environmental monitoring center The center continues to measure and analyze working environments
in Japan

21 Participation in WBCSD As of April 1999, Sony is still an active WBCSD member.

24 Promoting of “green” purchasing a) Purchasing guidelines have been established for each area and

activities are proceeding.

b) Refer to the procurement discussion on page 27-28.
c) Sony is still studying this subject.

25 Stop idling campaign Sony continues to promote this campaign.

25 Work with Hino Jr. High School Sony remains in contact with the school but, unfortunately, there
has been no further direct interaction on a regular basis.

Articles by Geographic Area

There is no classification of Sony’s extensive environmental
protection activities by geographic area in this report.
Activities performed in Japan and relating to the Sony Head
Office are explained throughout the publication. Please use
the index below to locate activities in other regions.

Region Pages
Energy conservation—pg. 17, Resource conservation—pg. 18;
Americas Environmental audits and risk management—pg. 24; Products—pg. 33; Recycling—pg. 37-38;
Environmental promotion—pg. 41; Social responsibility—pg. 43; Environmental audits—pg. 44
Energy conservation—pg. 17, Resource conservation—pg. 18;
Europe Reduction and management of chemicals—pg. 22; Research and develoment—pg. 26;
P Design support—pg. 31; Products—pg. 33; Sales and logistics—pg. 34; Recycling—pg. 36, 38;
Education and training—pg. 40; Environmental promotion—pg. 41; Social responsibility—pg. 43;
Disclosure activities—pg. 45
Asia . :
O —— Energy conservation—pg. 17, Resource conservation—pg. 18;
P Reduction and management of chemicals—pg. 22; Products—pg. 33; Recycling—pg. 37;
Education and training—pg. 40; Environmental promotion—pg. 41; Social responsibility—pg. 43
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The spectacular Rainbow Lorikeet
is found mainly on the east coast
of Australia and Tasmania in
forests that have been designated
as world heritage sites.

Sony welcomes questions, comments and suggestions
regarding the environmental activities of the entire Sony
Group. Please contact us at any of the following locations:

Japan

Corporate Environmental Affairs

Sony Corporation

6-7-35, Kita-Shinagawa

Shinagawa-ku, Tokyo 141-0001

Japan

Tel: 81-3-5448-3533 Fax: 81-3-5448-7838
E-mail: hiroyuki.tada@jp.sony.com

Americas

Corporate Environmental Affairs

Sony Electronics Inc.

16450 West Bernardo Drive

San Diego, California 92127-1898

U.S.A.

Tel: 1-619-673-2716  Fax: 1-619-673-8668
E-mail: Mark-Small @ ccmail.sgo.sony.com

Europe

Environmental Center Europe

Sony International (Europe) GmbH

Advanced Technology Center

Stuttgart Environmental Center

D-70327 Stuttgart (Wangen)

Germany

Tel: 49-711-5858-476 Fax: 49-711-5789-833
E-mail: hahn@sony.de

“Sony Europe”:
http://www.sony-europe.com/head/environment.html

Asia (outside Japan)

Asia Environmental Office

Sony International (Singapore) Ltd.
10 Hoe Chiang Road

#21-00 Keppel Towers

Singapore 089315

Tel: 65-223-3188

Fax: 65-329-1400

E-mail: aeo @sonis.sony.com.sg

This report is available on Sony’s home page at http://www.world.sony.com/eco/

For Sony'’s latest business results and other information, please refer to:

“Sony online World”: http://www.world.sony.com/

“Sony online Japan”: http://www.sony.co.jp/
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