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Respecting Nature

Serving Communities

Green Management 2000

Samsung's Green Management philosophy
can be summed up as "preserving the
environment and improving the quality of
lives by engaging in business activities
that respect both people and nature."

The green "S" symbolizes Samsung
ermbracing the blue planet to =signify its
industry-leading efforts to protect the earth
and the environment.

SAMSUNG



CEO's message

The Green Managerment at Samsung
Electronics is based an reversnce for life, We
help prezerve the environment and improve
the quality of life by engaging in buzineszz ' '
activitiez that rezpect both people and nature, = JL‘IF B ‘-r-',-_] ns Tl‘r
We voluntarily pledge our commitrment toward Chief Executive Officer
environment, health and zafety to our
custorners and to the zociety in general. In
the proceszz, we maintain high ethical
standardz and fulfill corporate rezponszibility to
the zociety,

Samsung Electronics first announced its
Environrmental Palicy in June 1992,
Subszequently, bazic environmental protection
facilities and an environmental managerment
systerm were put in place with the airm of
preventing pollution-causing accidents, In May 1996, we took our policy a step further with the
declaration of the Samsung Green Managerment Charter, Environment, safety and health are
now the core values behind all product processes, including deszign, procurerment, production,
zales and disposzal. Qur corporate philozophy now focuszes an minimizing impack of business
activities on the environment and on being constantly involved in projects to restore the
environrment in local commmmunities,

Sarmzung Electronics hasz always strictly cormmplied with laws in Korea and host countries
overseas az well az with international environrmental agreerments, At the zame tirme, we have
imitiated a variety of Green Managernent projects, For exarmple, we develop environrment-
friendly producks that both prezerve the environmient and provide convenience:s to people,
Clean production technology iz applied, and proceszz zafety managerment methods are
adopted to create a pleazant and zafe work environment.

Meanwhile, we sponzor a wide range of environmental prezervation acivities, Theze include an
environmental investigation for young students, a clean-up campaign of the Han River,
ecological studies of local communities and support to schoolz having environmiental
"zizterhood" relations with the company, We alzo exchange information internationally and
obzerve the declaration set forth by the International Chamber of Commerce, the Waorld
Buzinezsz Coundcil for Sustainable Developrment and the World Semicondudor Council,

We at Sarmmsung Electronics strive to be the best in everything that we do. We remain
cormmitted to providing custormers with the best products and services, enszuring that work
operations and products are environment friendly and zafe, and making our sites pleazant
places to work, In return, we receive people's lovalty and respect,
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Sarmszsung Electronics' core values start with a reverence for life, Corporate acivities are
rotivated by a rezpedc for people and nature, and they are aimed at improving the quality of
life while preserving the earth's environment, The Green Managerment program puts a priority
on the environment, health and zafety for every corporate acivity carried out at horme and
abroad. By faithfully adhering to the program, Samsung Electronics will be one of the warld's
leading "Green" companies of the Z1st century,

1. we zhall comply with all domestic and foreign laws and abide by international
agreerments, while establizhing even stricter company standards, which will be
continuouszsly tightened, We shall also make public our Green Managerent activities,

2. We zshall always strive to preserve the earth's environrment. To thiz end, we shall
dizcontinue the uze of CFZ: that depletes the ozone laver and minimize the amounts
of O, and PFCs that we generate, as these substances contribute to global warming.

3. We zhall build 2 managerment systern that enzures that the environment, health and
zafety rermmain the top priorities in all corporate activitiez, All emplovees zhall follow
thiz zystern and work to minimize the uze of raw materialz, sub-rmaterialz, energy
and water, as well az generation of waste,

4. A pleazant work environment zhall be provided to all emmployees, whoze health and
welfare will be cared for. Ongoing training zhall be administered to enhance employees
awareness of the environment, zafety and health,

5. The procurerment priority will be on environment-friendly productz, Wwe shall support
and maintain partnerships with suppliers that also practice Green Managerent,

6. We zshall establizh ermergency plans and procedures to deal with the unexpeced.
Moreower, we shall fulfill cur corporate obligations to socety by expanding aur
environrment, zafety and health activitiez in the interest of develoaping local
cormrnunities,
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Green Management System

Samsung Electronics' Green Managerment program fulfills the company's social obligations with
respect to the environment, safety and health, The objective iz to realize a win-win
rmanagerment philoszophy that pramotes the developrnent of subcontracted suppliers and local
communities, Samsung Electronics also practices Green Management at its overzeas
operations, as a company that respects the environment, safety and health throughout the
world,

F Greening of Management
Enzuring continuous improvernent by

Graenin Greenin
of d of d keeping the public informed.
Products Proceszes b Greening of Products
Fernaining responsible throughout the
product life cycle,
Greening
of * Greening of Processes
Managerment Implementing clean process technalagy,
F Greening of Workplaces
- - Operating production facilities free of
Greening Greening pollution, accidents and illness,
of of Local
Workplaces Commmunities * Greening of Local Communities

Maintaining "green" partnerships.

Greening of management

Samsung Electronics recognizes that the
environment, safety and health are central
to all corporate activities. These
considerations are fully reflected in
company policies. At the same time,
information on how well the company is
performing is made public, helping to
increase public trust in the organization.

Green Management Committees

Sarmsung Electronics recognizes that the environment,
zafety and health are central to all corporate activities,
Thesze considerations are fully reflacted in company
policies, At the zame time, information on how well the
company is performing is made public, helping to
increase public trust in the arganization,

All Samsung Electronics plants have been designated as
"Environrmentally Friendly Cormpaniez" by the Korean
gqouvernrment,




Greening of management

Domestic/International Certification, Internationl Cooperation

The environment and safety are the first considerations
in all work processes related to plant organization,
products and services, These efforts have been
recognized with the international 152 14001
certification, as well az the Korean government's
"Environmentally Friendly Company” designation,
Samszung Electronics has alzo joined the World Business
Council for Sustainable Development, the Warld
Sermiconductar Council and other international
organizations to share information and cooperate with
other leading corporations around the waorld, Thizs effart
helps to elevate the standards of environmental safety
practiced in Korea,

Samszung Electronics hasz been
granted IS2 14001 certification at
all itz plants,

Overseas Compliance

Samszung Electronics operates a total of 21 production facilities outzide Korea, Thus far, four of
theze plants have received ISO 14001 cerification, and two more are expected to be awarded
cettification by the end of 2000,

I50 14001 Cerbfication Domestc

Plant Site Certification Date Plant Site Certification Date
Suwon October 1996 Kunni Movermber 1996
Kiheung Septermber 1996 Kwangju October 1996
Onyang Septermmber 1996 Chunan June 1999

IS0 140001 Certification Owerseas

Country Plant Certfication Date Country Plant Certfication Date

UK SEMUK COctober 19928 China TSED Auagust 2000

Malaysia SDMA Septermber 1999 Mexico SAMEX October 2000

us SAS Decernber 2000 Brazil SEDA Movernber 2000
[expected) [expected]

Responding to the Customers' Environment and Safety Requirements

Samszung Electronics freely dizcloses its environment and safety data to any customers who
may wizh to review thiz information, The company will rezpond to all inquiries regarding
hazardousz materialz in uze, how much of theze materialz are contained in specific products,
whether an environrment managerent systern iz IS0 14000 compliant, or whether materials
restricked by international agreerments are being uzed, At Samszsung, we will continue to Mmake
every effort to zatizfy our custormers' ingquiries,



Greening of management

Comprehensive Control System

Sarmzung Electronics freely dizcloses itz environment and safety data to any customners whao
rmay wizh to review thiz information. The cormpany will rezpond to all inquiries regarding
hazardousz rmaterialz in uze, how much of theze materialz are contained in zpecific products,
whether an environrment managerment systern iz IS0 14000 commpliant, or whether materials
restricked by international agreerments are being uzed., At Sarmszung, we will continue to make
every effort to zatizfy our custormers' inquiries,

Audits for Systems Improvement

Internal auditors are azzeszzed through zpecial training prograrms offered by external
institutions such az the IS0 14001 certification bodies and the Korean government, Theze
auditors are rezponzible for correcting problerms encountered during the operation of the
environrment and safety zyzterns, They conduct audits at all Sarmsung Electronics plant sites,

Process Safety Management

Process Safety Managerment (PSM] iz a scientific and ongoing procedure that deals with all
predictable risk factors related with process facilities, At Samsung Electronics, PSM has been
first implermented in semiconductar fabrication operations and processes that handle large
quantities of toxic and hazardous rmaterials, especdially harmful gases since 1997, A process
includes any activity related to the handling of raw or sub-materials, from input to output, All
potential hazards related to a process are weighed and classified, then addreszzed in phaszes
to minimmize the danger posed by the releaze of taxic, reactive, flammmable or explosive
substances. A variety of qualitative and quantitative methods have been emploved to azzess
and analyze the dangers azsociated with handling large quantities of toxic or hazardous
rmaterialz, Using these methods,we have identified over 3,000 rizk factors, and each of theze
factors has been thoroughly addrezzed for each process,

Green Managenment Informaton System

GMIS L'; .

Gresn Managenmant
Imformation System

The Green Managernent Information Systern (SMIS) was built to support the environment and
zafety prograrm, GMIS provides systernatic data on the facilitiez and zubsztance emizzions, It
can be uzed az a way to enhance the company's competitiveneszz, The developrment and
implermentation of GMIS at Sarmszung Electronics' semiconductor facilities has resulted in:



Greening of management

a. Systermatic managerment of expenszes and results from environment and zafety
programs,

b. Proactive measures to addreszz international environrmental restrickions and respond to
online business trends,

c. Rapid provision of comprehenszive data related to safety and environmental izzues,

Infrastructure installation, the first phaze of the GMIS project, was completed in 1993, During
the developrmental phasze (Ocober 1999 - February 2000), new functions were added to the
systern such as: managing the enviranment and zafety cost and pedformance targets far each
divizion, autormatically izzuing legally-required reports, and running a program that lists
pollution-causzing substances and the amounts releazed into the environment, Thesze
additional functions were implermented in March 2000, (diagram) GMIS Functions

Advance Evaluation of Hazardous Raw Materials and Sub-materials

The environmental impact of raw materials and sub-rmmaterials used to make products as well
az other suppliez iz evaluated prior to the purchaze, and purchasze of substances found to be
extrernely hazardousz iz prohibited, To ensure greater all-around zafety, employee-training
programs are provided, while storage and handling facilities are well contralled for substances
that require special precautionary measures,

Advance Approval for Mew Facilies

The environment and safety standards for Samsung Electronics' facilities are reflecked in its
procurernent policy, which addreszes these izzues at the fundamental levelz of new facility
deszign and fabrication. Suppliers must abtain safety cerification for their equiprment fram a
third party, and they rmust submit their inspedion results to Samsung Electronics befare
installation is permitted, At each stage, Samsung will form teams of experts to recanfirm
whether the facilities are fully compliant with environment and safety standardsz, All advance
approval docurmments must be obtained prior to operation startup of any new facility (at
Kiheungl.

Education and Training

Throughout their careers at Samsung Electronics,
emplovees receive training to heighten their awareness
of environment and safety issues, Separate training
programs are deszigned for individuals and for
organizational units, and emplavee perfarmance in
these programs iz logged onto a database and used in
their performance evaluations, Specialized training
programs are given to specific job categories to cultivate
professionalism and raise overall environment and
zafety standardz, Persons who complete thesze courzes
are awarded certificates,




Greening of management

Environment & Safety Experiential Hall

Special Awards

The Environment & Safety Experiential Hall haz been
opened to improve upon Samsung Electronics’
clazzroom-baszed education prograrms, Warkers and
executives can get a first-hand look at the practical
impartance of theze izszues in real life situations, The
150m*? facility can be used by up to fifty persans at a
time, and 70 different safety- and environment-related
situations are covered throughout the programs,

Best-practice cormmpetitions are held to raise the awareness of the environment and safety
company-wide and provide role models, Individuals and organizational units that have made
exceptional contributions to the environment and safety issues are selected for special awards
at the end of each vear, Dutstanding specialists in environment and safety managerment are
alzo cited for special recognition, These awards programs encourage all employees to be more
active in Green Managerent and to constantly improve company's performance in this regard,

Total Responsibility
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Total Responsibility
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Samsung Electronics was the first in the industry to
operate a systern for collecting and dizposzing of
conzurers' used electronics produckts, The company
voluntarily signed a pact with the Korean Ministry of the
Environment to recycle all of the products it zells ance
their usefulness has expired, This effort not anly
prevents pollution but also enhances resource
utilization,

199G 1997 1998 1999 2000 2001
Units 384,163 378,924 407,113 440,733 431,000 263,000
Weight (tons) 192,208 13,246 20,3335 22,037 22,330 25,130



Green Management System

Greening of Products

Minimal impact on the environment is the top
prority for all processes related Samsung
Electronics products: design, producton,
distribution, use, and disposal. Samsung has
established a system of developing
environment-friendly products with
consideration for recycling, disassembly, and
environmental safety.

Environmental Impact on a Life Cycle of a Business

Introducton 1995-1996

LCA rmethodology iz studied and
imtraduced. A database on basic
rnaterials iz built, First LA study
iz performed on microwave
OvEns,

Implementation 1997

LCA methodology iz applied to
find out how to improve
environmental aspecs of
products, LCA studies on TVs,
rmonitors, refrigerators, air
conditioners and washing
rmachines are performed.

Implementation 1998

LCA software for product
deszigners iz developed, including
a databasze for components, LCA
studies on PCs and DRAM chips
are performed.

System Constucton 1999 - 2000

LCA zoftware for product
dezigners iz being upgraded,
optimal environmental dezign
procedure iz being studied for
environrment-friendly products,
and LCA studies on laser printers
and vaccum cleaners ware
petrformed.

Life Cycle Assessment

Life Cucle Azsseszrment (LCA) is a scientific tool for
evaluating and immproving the environmental aspects of
all product-related proceszes, The study of LCA began in
1995, and the LZA on microwave ovens was performed in
1996, LCA studies on TWs, monitors, refrigerators, air
conditioners and washing machines were accomplished in
1997 and expanded to desktop PCsz, laptop PCs and
DRAM chips in 1998, And LCA studies on laser printers
and vaccurmn cleaners were performied in 1999 and 2000
separately,

LCA Softerare

The Simplified LCA Program for Effective Eco-Design
[SPEED) was developed to reduce the time and effort
required for performing LCA on producks, SPEED provides
LCA results of producks and components, and supports
the developrment of more environment-friendly products
and components, Furthermaore, it iz environment-friendly
software that can be linked with the Bill of Materials used
in product developrment to provide environmental impact
of the product in every stage from raw materialzs to the
finizhed product,



Greening of Products

Environmental Considerations during Design and Development
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Feducing raw rmaterial consurmption
by rmaking produckts more compack
(AanyCalll: dimensions 79mm =
38mm ox 23mm, weights 7949,

Reduction in Packaging Material

Design for Assembly /Disassembly /Recycling / Service

The Dezign for Azzermbly/Dizazzembly/Recyclings Service
(DFASDSRSS) methodology was first applied to waszhing
rmachinesz, TWz, and refrigerators in 1995; to microwave
avens in 1996 vacuum cleaners in 1997 and to
roonitors in 19928, Application of thiz methodaology
continues to be expanded to other productz, Software
waz developed for DFASDSR implermentation and iz
continually being upgraded. In the future, the software
will be linked with CAD zvyzternz and uzed az an ezzential
tool of the product dezign proceszs,

An example of the succezzful application of this
approach can be zeen in our washing machinesz: The
zpin bazket, or tub, conzizts of the wrapper (zidez) and
bowl (bottorn], and originally rmany screws were uzed to
join theze two parts, Howewver, the screws made
azzermbly more tirme conzurming, and exposure to water
would eventually cauze thern to rust, making
dizazzermbly rmore difficult once the product wasz ready
for recycling, To rezolve thiz probler, Sarmszung
Electronics improved the dezign for connecting the
wrappet to the bowl (zee diagram], thereby reducing the
nurnber of zcrews uzed by 75%, Thiz change rezulted in
rmore efficient azzermbly, dizazzermbly, and recycling of
the wazhing rmachine,

Feducing packaging materialz saves natural resources and reduces waste, Far example, the
packaging box for air conditioners was changed to an open-type package, which covers anly
the top and bottorn parts of the product, Thizs kind of package reduces the amount of needed
shock abzorbent material by 30%. It zatizfies packaging requirermments while being mare

environrment-friendly,

Environmental Considerations during Production and Use

a
LY

Achivement of Environment and Energy Marks

Sarmzung Electronicz producks have been proven
excellent in terrmmz of performance and environrmental
friendliness both at home and abroad. We have been
granted a variety of environrment and energy rmarks by
authorities around the world.

Energy Saving: the Incredibly Efficient Magic Station
(MG6Z200) Computer

Sarmszung Electronics dezigned a dezktop computer that
haz earned the Korean Energy-zaving Mark becausze it
operatez on az little az one-eighth of the power uzed by
cormparable models an the market, Eledctricity
conszurmption iz nil for nearly all of the components (CPU,
chip zetz, optional boards, hard dizk drive, CO-ROM
drivel when the computer iz in power-zaving mode,
Moreover, the unit can quickly revert to usze-mode
without having to reboot,



Greening of Products

Power FReduction in Harmful Materials: Discontinued use of

CFCs
470
Samszsung Electronics hasz developed refrigerators and air
25 A conditioners that do not uze ozone-depleting Freon
20y gazes, The company has developed and iz now mass-
producing air conditioners that uze R-407 refrigerant,
B which will not darmage the oczone layer at all, The latest
ETA air conditioner units have alzo been designed to be
SOrmin Teec 17sec lighter and less bulky th.an previous rm:n:le!s.
Moreover, Samsung refrigerators now use izo-butane (R-
use ime &00a), an alternative refrigerant that iz completely
harmless to the oczone layer and doesz not contribute to
Ultra Energy Sawing Flowr global warming.

These air conditioners and refrigerators are being
expotted to Europe, where consurmers are highly aware
of environmental izzues, In Europe, the Samszsung
products have been proven to be excellent in termis of
environrmental-friendliness,

A Energy zaving rmode of
general PCxz

B UHlra energy zaving rmode
of M&Z200

Environment Marks Granted to Samsung Electronics

US Energy Star Mark:

Thiz mark, which has been approved by the US
Environrmental Protection Agency, hasz been awarded to
all Sarmzung Eledronics monitors,

European Energy Label:

Sarmzung's drurm-type wazhing machinez have pazzed
the energy zaving tests run by Yerband Der
Elecktrothechnik Elektronik (WDE) and have been
awarded the VDE label for compliance.

Korean Energy-saving Marks:

Samsung computers, monitors, facsimile machines, Tvs,
and WCRz have all received energy marks from the
Korean authorities,

Energy-zaving rmarks on Samisung

products reflect the company's European Environmental Marks:

cornrnitrment to protecting the Samszsung monitors have been given Sermany's Blue
environment, as well as to offering Angel as well as Sweden's Nordic Swan and TCO 99
outstanding performance, rnarks for environrmental friendliness,

Korean Environmental Mar::
o AT - Sarmzung lazer printers and faczimile machinesz have
P received the Korea Environrmental Mark for their reduced
\ o [ conzurnption of toner and electrical power,



Greening of Products

Environment-friendly Parts: A Key Strateqgy in Semiconductor
Development

Three strategiesz are ermmploved in zermiconductor deszign and proceszs developrment to create
new chipz that are friendlier to the environrment, First, zemiconductor functions are enhanced
to increaze semiconductor density on a zingle chip, The rezult iz that fewer chipz are needed
to performn the desired functionsz, thereby reducing the amount of Fnaterials needed and the
valurme of waste generated during product dizpozal. Thiz approach haz enabled Samzung to
go frorm building DRAM:z with 2 one-rmmegabit capacity to thoze with 4M, 16M, £64M, 256M and,
rmoszst recently, 13 capacitiezs, The cormmpany hasz alzo developed DRAM chips with emmbedded
logic functions that enable thern to perforrn both rmemory and PC graphics functions, A
conzequence of theze technological advances haz been rmajor cutz in energy conzurmption,
Second, an ongoing effort iz mmade to maximize the nurmber of chips that can be fabricated
frarm each wafer. This minirmizes the amount of raw and sub-rmaterials needed, The third
strategy iz to diminizh the armount of power uzed by the ICz thermzelves, Targets for power
conzurmption are zet, and R&D iz subzequently carried out to meet thoze targets,

Developing Environment-friendly Parts: Semiconductors
Lead-free Package

Sermiconductors made by Samsung Electronics do not contain lead, an element known to be
harmful to the environment, Efforts are also currently underway to eliminate lead from the
packaging needed for installing chips in finished products, Basic assessments were commpleted
in 1999, reliability evaluation iz to be completed in 2000, and mass production of lead-free
packaging iz scheduled to start up in 2001, Research has been aimed at developing lead-free
plating, zolder ball, and solder paste, to decrease the impact of production processes and
finizhed products on the environment,

Chip-sized Packages and Micro Ball GHd Array

Lead-frarme plating and protective-film forming processes are needed to improve the electrical
conductivity of and protect the circuits on a semiconductor chip, These processes have required
the use of an epoxy molding compound (EMC) and various chermicals, which results in the
generation of EMC cull and waste acid, To reduce the environrmental impact of these
processes, Samsung Electronics has replaced the conventional EMC thermosetting resin with a
liquid hardening agent for forming the protective film, Moreowver, [lead-free) solder ball iz
uszed in the lead-frame plating process,

Environmental Considerations at the End of Product Life
Recycling of Used Products

In 1994, Samsung Electronics announced a new set of
"eustormers' rights," which includes the company's
respaonsibility for the gathering and dizposzal of ald
houzehald electric appliances, Thus, a systern was
establizhed for collecting uzed products and packaging
raterialz, The first Korean recycling center was built in
Azan, Choongchungnarm-da, The center proceszes at
least 300,000 ald refrigeratars, washing machines and
other iterns every vear, Such materialz asz iron, copper,
alurminurn, plastic, expanded polyurethane and CFCsz are
zarted out for recycling,



Greening of Products

Collection and Recycling of used

products
: Recycling of Used Parts
7%
‘ customens | A special systermn has been constructed for collecting and
redallers . . ; .
recycling used toner cartridges used in laser printers, The
) uzed toner cartridges are collected at zervice centers and
Collection retailers, then tranzported to Samszsung's own recycling
'“Mﬁ”f facilities to be proceszed into high quality recycled toner
products cartridges,
m Treatment and Recycling
12,016
Disassembly 12000
000 2583 4,073
= T
weight 1908 1999
] amount of Treatrment
[ armount of Recycling
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Greening of Processes

The environmental friendliness of all
production processes at Samsung Electronics
is being constanty improved through a
source control program that maximizes the
efficiency of raw materdal and energy use.

Yoluntary Compliance with Protocol on Climate Change

MMTCE
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s President Bill Clinton sends a

mezzage of

encouragernent to

Sarmszsung Electronics concerning
voluntary efforts to reduce PFC

emissions

Sarmmzung Electronics iz changing over to cleaner burning
fuels to reduce ernissions of carbon dioxide and
Petfluorocormpounds (PFCz), both major contributors to
the greenhousze effect. The company continues to
develop PFC alternatives and to improve utilization
proceszzes to help prevent global warming.

Use of Clean Fuels

Bunker Z, which haz been used as the energy zource for
heating facilities and powering production processes, is
being replaced by clean-buring Liquefied natural gas
[LMG), Thizs change iz helping to reduce the generation
of CO2 and airborne particles,

PFCs Altermatives

Samsung Electronics has voluntarily decided to reduce its
emizsions of PFCz, which are greenhouse gaszses, The
target iz to bring 1997 emizsion levels down 10% by
2010, In cooperation with the warld Semiconductar
Council, Samsung iz involved in 3 variety of measures to
reduce overall PFC emissions, Thesze include replacing
PFC= with substances having less of an effect on global
warming, improving process efficiency, and developing
facilities for PFC rermoval or PFC recycling, In recognition
of theze efforts, US Prezident Bill Clinton zent the
company a letter of commendation in May 1999,

The WD (Chemical Vapor Deposition] procezsz at the
Chonan TFT-LZD plant haz been upgraded, thereby
reducing both the cleaning time and the amount of MF32
gas generated [a PFC) by 239,



Greening of Processes

Lower Energy Consumption

Each Samzung Eledtronics plant seeks to lower itz energy consurmption by 5% 3 vear, and a
new Energy Sub-committee haz undertaken the tazk of directing energy-uze reduction
activities within each division,

Heat generated by the waste incinerators at the Suwon and Kumi commplexes iz retrieved and
used in production proceszes, thus helping to cut down on energy consumption,

The Onyvang plant, which specializes in semiconductor aszembly and testing, has lowered its
energy consurmption by reducing burn-in timme (an ezzential procesz:z for testing chip features],
Mow, effortzs are being aimed at cutting C02 emizzions az well as production costs,

In addition, heat exchangers have been installed at each plant site to recover hot gas
ermissions generated by boilars, Az a result, the water flowing into the boilars iz hotter, thus
lowering overall energy consurmption,

Ozone Layer Protection

Cherical substances known to deplete the earth's ozone laver are now banned from company
production proceszzes, Alternatives for all Chlorofluorocarbons [(CFCz) and Trichloroethylene
[TZE)l were in uze at Samsung Electronics by 1995, Moreower, additional purchazesz of halon,
uzed in fire extinguizhers, were prohibited from 1995,

Water Resource Protection

Maximum Re-use of Industial YWater

Wastewater dizcharge fadilities for each production
procezs have been examined, and detailed analyzes
have been carried out on the armounts of effluent being
generated and the typesz of substances found in the
wastewater, The effluents are claszsified into one of three
gradesz: (1] reuszable az iz, (2] reuzable after treatment,
and (3] not reuzable, Az a rezult of theze findingz, the
armounts of industrial water being uzed and wastewater
being generated have been reduced by at leaszt S0%.,
Moreover, the carefully treated wastewater iz all being
reuzed at the plant zites,

Sarmszung Electronics rezearchers
petform tests related to
environrmental quality,

Elimination of Water-consuming Processes

Solder paszte that generatesz no reszidue hasz replaced the conventional zolder paste once uzed
to affix zemiconductor chipsz onto the printed circuit boards, Az a result, the water-washing
process for rermoving zolder rezidue iz no longer needed. Mot only hasz the product quality
been enhanced, but 5,000 tonsz of industrial water iz alzo being zaved each vear,

Reduction of Hazardous Chemical Use

The UM's action program Agenda 21 and the QECD Decizion have both strezzed the need to
establizh countermmeaszures to the dangers that chemicals posze to hurman health and the
environrment, Samsung Electronics iz doing much more than monitoring the amounts of
hazardous chemicals being durmped. The company's Chemical Reprocess Systermn (CRE) treats



Greening of Processes

wastewater frorm zemiconductor procezzes and recovers the zulfuric acid for reuse, This
reduces the armount of sulfuric acid being used by at least 50% and cuts the water needed to
wazh off the zulfuric acid by 409,

Upgrading Processes Using Heawvy Metals

The lead frarme, which iz used to attach the zemiconductor to the printed circuit board, must
be plated with lead or tin to enhance itz conductivity and bonding strength, Sarmszung iz
developing a lead-free package in rezponze to new environrmental regulations in Europe and
to improve the zafety of the workplace, The company anticipates having the technolagy to
rmazz-produce all of itz zemiconductors with lead-free packaging by the end of 2000,

Containers have been changed to eliminate traces of waste lead paste on the printed circuit
board, Flux has been replaced (by a more environment-friendly substance) and storage
conditions have been altered to free the workplace of lead rezidue, The rezult hasz been lezz
toxic waste produced and lesz money spent on cleanup (at Kurmi and 2nyangl.

Extended Chemical Life

The lifetimes of the stripper, AI etchant, and MS acid used in plating and LCD etching
proceszzes have been prolonged, thereby reducing the volurme uszed and the amount of toxic
waste generated,



Green Management System

Greening of Workplaces

Samsung Electronics has insttuted internal
safety regulations that are far stricter than
Korean law, as part of a comprehensive
program to prevent accidents and
environmental disasters.

Every effortis made to ensure a pleasant,
safe, and healthy work environment. For
example, an environmental monitoring
system is in operatdon around the clock, and
the Samsung Wellness Promoton Plan helps
employees stay in the best of health.

S$trict Company Regulations and the Tele-metering
Systen

Samszung Electronics' standards concerning the releaze of
pollution-cauzing substances are 30% stricker than thoze
of the Korean government are, In addition, a tele-
rmetering systern constantly monitors water and air
quality at all plant sitez, Data on pollution-causing
substances are compiled and analyzed in real time, and
they are zent to concerned organizations inside and
outzide the company.
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Samszung Electronics dizsposes of all

waste materials generated Minimal Waste Generation and Expanded On-site
internally at large-scale Disposal Capability

incinerations, located at the

company plantz at Suwon and Waste material containers are standardized at each work
Kurni. zite, and the waszte zource iz clazzified by container color,

az patt of a program to minimize waste generation. In
addition, the waszte iz dizposzed of zafely and cleanly at
the cormmpany's own large-zcale incinerators at Suwon and
Kurni, Korea, The thermal energy generated by the
incinerators iz used to heat facilities and run procezzes,

YOCs Contol

Commitment to Clean Technology

Sarmszung Electronics will continue to purchaze or develop clean technaology to lower produdction
coztz and minimize environrmental impact, . Theze efforts rezulted in 2 zavings of 1.9 million
imn 1999, The cormpany's approach iz to link an ever-improving

environrmental performance with product manufacure,

Ower US$10 million have been invested zince 1995 to minimize the dizcharge of volatile
arganic compoundsz, or WVOCZz, The money haz been uzed to replace the conventional adivated
charcoal abzorption syztern with a catalytic oxidizer method of WO Cz rermoval. The new method
raizes removal effectiveness to 95%, while eliminating the waste liquids created during
regeneration of the activated charcoal,



Greening of Workplaces

Accident-free Workplaces

The Word's Longest Safety Record

The Environment and Safety Regulations were enacted to
instill the importance of environmental and safety
concerns in emplovees and to create an accident-free
workplace, All dangerous tasks require advance
approval, training is given on identifying dangerous
situations, and Environment and Safety Inspection Days
are held az part of multifaceted efforts to prevent
accidents, Az a result, the Kiheung plant went without a
zingle mishap from Movermber 1991 to May 1999, for an
unprecedented world record of 234 million hours of
accident-free aperation,

An intergrated Dizaster Control
Center iz in operation to keep Environmental Safety Suggestion Program
watch on environment and safety
factorz, az well az to minimize

darmage in case of an emergency,

All emmployees take part in the Environment and Safety
Suggestion Pragram, through which they can identify rizk
factors in the warkplace, Environment and safety
specializts review the emplovees suggestions, and caszsh
prizes are given for outstanding ideas, Thesze ideas alzo
reflect poszitively on the ermmplovee's work record, Such a
systermn encourages continual improverments in
environrment and safety iszues,

Integrated Disaster Control Center

The Integrated Disaster Contral Center iz operated to constantly monitor the environment,
and zafety izzues at the plant site, prevent the poszszibility of firez, explosions, floods and
other potential dizasters, and minimize any darmage in the event that an accident occurs, The
Center focuszes on dangerous facilities and the most important areas on-site, and dizaster
response tearms are on call, Theze tearms are supported with various kindszs of gear, vehices,
and rezcue equiprment, and they are given mock exercizes periodically to keep their skillz
razar-sharp,

In-house Fire Department

Each plant zite has itz own fully equipped fire-fighting unit, Their prirmary dutiesz are to prevent
firez and, of courze, put therm out zhould they occur at the plant zite, Theze unitz can alzo
rezpond to fires and help zave lives in the local commmunity if needed,



Greening of Workplaces

Illness-free Workplaces

Wor: Environment Assessment and Control

The Wark Environrment Specializt Tearn iz made up of
profezzionals who are zupported by the latezt mmeasuring
devicez and detection equiprnent, Twice a year, they
inspect each workplace to check the levelz of noize, dust,
heavy rmetals, organic zolvents, harmful radiation, and
illurmination, Their findings are uzed to improve work
rmethodsz and to correct problermnsz with rmachinery to
enzure that the workplace iz pleazant and zafe. Material
Safety Data Sheet:z are provided at the workplace, and
reqgular training iz given to rmachinery operators, Every
effort iz rmade to prevent illnezzes and accidents
rezulting frorm carelezz handling of hazardous chermicals,

Moise Reduction Activiies

With the increaze in operational scale and autornation, there hasz been a correzponding rize in
the noize levels at mmanufacturing cormpany workplaces, Sarmszung Electronics organized a tazk
force in 1997 to find wavysz to eliminate noize zources at each plant site, Today, Samisung
plantz are operating an average of 13 decibelz more quietly than they were four vears ago,
thuz helping to protect workerzs and rmake their work environrment rmore pleazant,

On-site Medical Faciliies

Each plant zite has itz own infirmary, staffed by medical specializtz and equipped with bazic
facilities for diagnoszis and treatment, Thesze infirmaries can diagnose common problems and
prezcribe medicine; they alzo offer medical counzeling, They have ambulances standing by in
case of an emergency,

Samsung Wellness Promotion Plan

Under the Sarmsung wWwellness Pramotion Plan, employvees get regular physical examinations
at state-of-the-art medical facilitiez, Once their condition is evaluated, they are offered an
individualized wellness prormotion program so that they stav in the beszt of health, The
emplovees also have access to the on-zite Wellnesz Clinic, where they can follow the exercize
routine recormmended in their individualized prograrm,

Public Zanitaton Control

Bacteria inzpections are held for the hotfcold water
purifiers, the beverages zerved on-zite, and the vending
rmachinesz, Food served at the plant cafeteria is
roeticulouszly prepared az well to enzure the highest
standardz of zanitation. In-housze dizinfeding activities
are alzo carried out in the zurmrer to prevent food
poizoning and the propagation of harmful inzects,

Health Checkups for Employees and Subcontracted
Workers

The Sarmsung Wellness Prormotion
Plan doesz rmore than check on the  Samsung Eledronics provides physical examinations for

state of an emploves's health, The neteonly its own employees but also for its long-term

emplovees may also practice a subcontracted workers, These examinations are divided
workout regirnen specially dezigned into comprehensive, special, and regular checkups, The
ta fit their physical candition, comprehenszive checkup iz performed every other yvear,

while the zpecial, and regular checkups are administered
on an annual basziz, Through thiz system, the health of
Samszung Electronics' emplovees and itz subcontractors
can be carefully monitored to help therm maintain 2 high
quality of life, (thiz part wasz already done)



Green Management System

Greening of Communities

Samsung's business philosophy stresses "co-
existence and co-prosperity.” In line with this
ideal, Samsung Electronics provides its
subcontractors with technical support and
environment safety troubleshooting services.
The company also is involved in conmunity
service programs related to environmental
preservation. In this way, Samsung
Electronics maintains a green partnership
with the local communities in which it works.

Samsung Electronics sponzors a variety of special
activities to make people aware of how serious pollution
problernzs are and how important environmental
preservation is to us all, Among these activities are the
Green Horme Concert and the Save Qur Rivers
Environrmental Photo Contest,

Adopt-a-Mountain, Adopt-a-River Clean-up at Each
Work Site

Samsung Electronics'

environmental pragrams are also Each plant dezignates a river and a mountain in its
carried our overseas, Renggeng vicinity for periodic clean-up drives, At the zame time,
Park in Malaysia was renamed the company cooperates with non-government
"Sarnszung Park" in recognition of environrmental groups in campaigns to clean up the Han
Samsung emplovees' effarts tao River (which floaws through Seaoul) and the Makdaong River
restore its natural beauty, (which flaws through Puzan)., Faor theze projects,

Samszung Electronics has donated boats for uze in the
clean-up, operates a bicycle patral tearm that monitars
the Han River environment, organizes drives with specific
clean-up thermes, and sponszaors Han River photao
contests,
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\Green 2000 E'.:! = Alﬂr'ﬁ'

Open Environment and Safety Management

Samszung Electronics allows many different clazzes of
people--including government officialz, civic groups,
corporate emplovees, teachers, zchoolchildren, and local
citizenz--to look at itz environmental zafety case studies
and related facilitiez, Thus, the commpany's operations
can serve az a place of instruction on environmental and
zafety izzues,

Every vear, over 3,000 people visit
Samsung Electronics to tour its
environmental protection facilities
and to learn about the cormmpany's
environmental management
policies, Pictured here iz an
environrmental booth,



Greening of Communities

Investigatons of Local Eco-systems

Special probes of the ecology of the Han River bazin and economic zone around the city of
Suwon are conducted with the paricipation of non-government environmental groups, and
schoolchildren from primmary, middle and high zchoaolzs, These outings provide an opportunity
for the participants to learn about local cultural sites as well as write reports on ecological
preservation, water quality, and aquatic animalz and draw environmental maps, They learn
about nature and cultural properties first-hand and gain a greater zenze of the need to
prezerve theze treazuresz, Since 1990, Samsung Electronics hasz alzo been cooperating with
Korean bird protection zocieties to study wildfowl habitat and help to prezerve endangered bird
species,

Environmental Ewvents

We AL I A - AR N Sarmsung Electronics has held the Green Home Concert
2ic muM una=d zince 1994, More recently, the company hasz initiated
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regularly zcheduled events to protedt firefliez and feed
birds [(near the DMZ?], organized the Green 2000
rnarathon, exhibited recycled products, and zponszored
cleanupsz of hiztorical zites, Theze events help raize
public awareneszz of environrmental protection issues,

Green Home Concert

Sarmszung Electronicz haz held the Green Horme Concert zince 1994, The event brings families
together to enjoy a night of muszic zung in praize of the beauty of nature,

Regional Agenda 21

The Regional Agenda 21 iz a forum for dizcuszzing
environrmental problernz and offering solutions to thoze
problernz at the local level, Local governrment
organizations, acaderics, journalizsts, civic groups, and
buzinezz people paricipate in these dizcuzzionsz, which
Sarmzung Electronics helps to organize.

Artficial Wetand

Each plant azzurmes the Sarmsung Electronics and the Green Kyonggi 21
respansibility to clean up one 2rganizing Cormmittee plan to build a natural wetland at
rmountain and ane river the Green Center [waste water treatment facility), on the

periodically, Pictured here is a boat  Samsung Electronics Kiheung complex zite, The projec is

donated by Sarmsung Electronics to being conducted in cooperation with local citizens, who

an effort to clean up the Han River hawve been invited to submit their suggestions during the
planning stages, A sketching contest wasz alzo held in
conjunction with the project Effluent treated at the Green
Center will be dizcharged into the wetland and the impact
on local fauna and flora will be cozely studied, The
species of plantz and tree prevalent in the area will be
planted in the artificial wetland for impact assessment,
and the zurrounding eco-zyztern will be monitored as
well,



Greening of Communities

Designation of Environmental " Sister" Schools

Each Sarmsung Electronics plant forms "Sisterhood" ties
with lacal primary and middle schoaols, Through this
relationzhip, the company carries out various activities,
zuch as eszay contests with an environmental therme,
zlogan and poster contests, local clean-up drives, awards
for model students, and scholarship programs,

Samsung Electronics and Kyunghee University are jointly
involved in research to azcertain the degree of local
pollution and the heavy metal of the dust in the Suwon
area, az well as to study ecological changes to and kinds
of pollution in ©san River and Singal Lake, The company
iz alsa researching the Wonchun River ecalogy in
cooperation with Aju University and the Suwon Center for
Environrment Movernent, Local citizens and
environmental groups are invited to symposiurms where
the research findings are presented and discussed, asz
part of efforts to preserve ecology in Korea's provincial
areas,

Sopport for Environment and Safety Control at Subcontractors

Samszung Electronics conducts environment and safety inspections at itz subcontracted
suppliers at least twice a year, Once the overall problerms related to the environment and
zafety are known, guidance and advice are provided, Samsung Electronics dispatches teams to
offer periodic technical support and provides various training programs on improving
environrment and safety practices, The subcontracted companies are given reference
rmaterialz, their environrment and safety engineers receive special training, and their top
managers attend special zeminars held by Sarmszung Electronics, Samsung will alzo help its
subcontractors to obtain 152 14001 certification and the "Environmentally Friendly Company”
dezignation,

Rescue and Relief Activities in Local Communities

Fescue Unit 3119 iz the Korea's first civilian rezcue
arganization to receive an official government
designation, The Unit was established in 1995 to lend a
helping hand in times of dizaster, Since then it has even
been dizpatched overseas, The rapid responsze of
Fescue Unit 3119 has helped to save lives and to
rinimize damage. Members performed brilliantly during
such events as the earthgquake in Kobe, Japan: the
Sampoong Departrnent Store collapse in Seoul; the
rmajor fire at Kwangmyung city: the floods in Kyongagi and
F.angwon Provinces, and the oil spill off Korea's South
Coast,
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Continual Improvement

All possible environmental preservation activities will
contnue to be carded outin 1999, These activiies will
be comprehensive and cover all product processes,
including development, production, sales, distvibution,
and disposal. The effort will be based on a mid-term plan
that extends until 2003; performance will be evaluated
each year, and the result will be made public.

Greening of Management

The 152 14001 certified systerms will be maintained at all plants and further developed to
incorporate any possible improvernent, ISO 14001 certification will steadily be expanded to
overseas plants as well. The Environrment Managerent Systermn is currently being adopted at
four of these plants (TSED in China, SAMEX in Mexico, SEDA in Brazil and SAS in the US] and
all are expeced to be ISD 14001 certified by the end of 2000, A Green Managerment index
and environmental accounting systermn will be developed., Green Management results will be
evaluated annually, and a report will be issued. A green purchaszing svstem will alzo be
adopted in which environment-friendly parts and materials will be the top priarity,

Greening of Products

Life Cucle Azzezzrment (LCA) and Deszign for ¥ (DfE] will be emploved to continuously decreaze
the environrmental load and enhance product environrental friendlinezz, To stay in step with
new regulations banning the uze of lead, rmercury, and other hazardous rmaterialz, Sarmszung
Electronics iz developing lead-free zoldering and non-halogen plasticzs, The conventional LCA
and DfE tools will alzo be improved with environmental immplications considered for all
proceszes, thus establizhing an integrated Dezign for Environrment [(DFE) approach. In
addition, Sarmmzung iz collecting old electronic producks for recycling to maximize resource
utilization, In 2000, an LZA prograrm will be cormmpleted for vacuurn cleaners and a lizt analyzis
databaze will continue to be cormmpiled, By 2002, Sarmsung will be able to ermploy LCA with all
products from their dezign stage onward through production. Furtherrmore, the Dezign for
Azzermbly/Dizazzermblyf Recycling/Service prograrm will be upgraded and the improved
DfasDfRSS applied to test products in 2000 and expanded to all products during 2001

Greening of Processes

Efficiency of energy uze will be improved by 5% a yvear, Thiz effort will improve corporate
competitiveneszz and help to prezerve precious natural rezources, During 2000, the uze and
ermission volurmes of perfluorocompounds (PFCz), which have high global warming potential,
will be carefully analyzed and strategies devized to reduce overall PFC levels, Their uze in
semiconductor production processes will be reduced 10% from 1997 levels by 2010, The
refrigerant HCFC, which iz an ozone depleting compound, will steadily be replaced by zafer
alternative substancesz, Ongoing efforts will be made to reduce the uze of industrial water (at
leaszt 3% a vear) and energy (at leaszt 5% a vear), 10% lesz water will be conzurmed in 2001
than in 1997, and the figure will be reduced another 10% by 2003,

Greening of Workplaces

A pleasant work environment will be maintained by continual improvernents in working
conditions and =safety activities, The Emplovee Wellness Prormotion Plan will continue to be
develaped, while medical facilities and exercize equiprment will be further immproved,



Greening of Communities

Samszung Electronics takes part in Regional Agenda 21 and will continue to engage in activities
aimed at addrezzing the environmental concerns of local communities, Samsung joins with
local citizens, acadermia, government and non-government arganizations and other companies
in suppott of nature conservation programs such as the Save the Firefly campaign at Mt
kwangkyo in Suwon, An artificial wetland will be construcked in 2000, while an ecalogy park far
educational purposzes iz scheduled for completion in 2003, The park will be open to local
citizens and students, Support will alzo be given to our suppliers zo that they can improve the
greening of their operations,



Green Management Performance

Message from Management Performance of the Samsung Electronics
Green Management Progran

Samsung Electronics issued a company-wide Green Managerment
Feport in 1999, This publication iz a step forward, for it integrates the
contents of reports that were previously put out separately by the six
production sites in Kaorea,

The Samszung Green Managerment program was unveiled in May
1996, and zince then, Samsung Electronics has accomplizshed much in
termsz of environmental, zafety and health izzuesz, At the zame time,
our corporate cormmpetitiveness has been enhanced from the greater
energy efficiency and cost-cutting benefitz of the prograrm. In spite of
adverze buszineszz conditions during 1999, we managed to expand Green Managerment
systerns, Our effort to free the workplace of accidents, pollution and illnezz have continued az
have our support for subcontractors and our programs to preszerve the environment of local
cornrmunities, Significant progrezz hasz alzo been made in applving cean technology to
production proceszzes and to enhancing the environmental friendlinezz of our products,

For exarmple, we have maintained 152 14001 cormpliance at all our production complexes in
Korea, and our plant in Malaysia was 152 14001 certified for the first time in 1999, We began
a concerted effort to establizh Green Managerment systerns at other overszeas operations as
well, Moreaver, the Monitaor Divizion received European environmental marks while the Printer
Divizion was awarded the Korean environmental mark, These accomplishments are notewarthy
and can now be incorporated into our marketing campaign to promote environment-friendly
products,

In the future, Samsung Electronics must adopt an Environmental Performance Evaluation
prograrn for arganizations and systermns. I believe we have to develop environment-friendly
products and processes on the basziz of life cycle aszessment and we must make the
environrment a major marketing theme, In this connection, an environmental accounting
swstern needs to be adopted, We rmust also pass our experience in environmental
rmanagerment on to our subcontractors to build a framewark for mutual survival,

Ultirmately, Sarmsung Electronics must raise corporate value through Green Managerment, We
rmust alzo be ready to humbly accept the advice and criticizrnzs of all interested parties if we
are to achieve sustainable growth in the 21zt century,

Jong-shik Park, Senior Executive Managing Director
Samsung Global Environment Research Center



Certificates and Awards

Presidential Prize for
Outztanding
Environrmental
Managernant

May 1995
Aug, 19935

Mow, 1995
Sep, 19946

Feb, 1937

Apr, 1997
May 1997

Mow, 1997
Mow, 1993

May 1299

Junm, 1999
Junm, 1999

Presidential Citation for Qutstanding Produckivity

Dezignated az Korea's first "Environrmentally Friendly
Cormpany”

Industrial Safety Grand Prize

Becarmme world's first sermiconductar maker to be
IS214001 cerified

Cezignated Qutstanding Enterprize for Safety and
Health

Prezidential Citation on Disabled Persons Day

Prezidential Citation at Quality Globalization
Advancerment Conferance

Prirme Minizter's Prize for Energy Conservation

Presidential Prize for Qutstanding Environrmental
Managemeant

The world's longest zafety record achieved (211,68
rmillion accident-free labor hours)

Enviranmental Managerment Grand Prize

The Order of National Service Marit Magnolia Badge
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address
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Suwon Plant
address
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Kiheung Plant
address
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Onyang Plant
address
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fax

Kumi Plant
address
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fax

Kwangju Plant
address

tel

fax

Chonan Plant
address
tel

Contact Points

San-24, Mongsu-ri, Kiheung-eup Yongin, Kyongki-do,Korea
82-321-209-7143
82-321-209-7445

#16.Maetanz-dong, Paldal-gu Suwon, Kvongki-do.korea
82-31-200-19:c4
82-31-220-1917

San-24, Mongsu-ri, Kiheung-eup Yongin, Kyongki-do,Kaorea
82-31-209-7151
82-31-209-7445

San-24, Bukszu-ri, Paebang-rmyon Azan, Chungcheongnarm-do,Korea
22-41-540-28201
22-41-540-7049

259, Kongdan-dong Kurmi Kyungsangbuk-do,Korea
282-54-460-2200
282-54-460-2120

217, Oszun-dong Kwangsa-gu, Kwangju, Korea
BZ2-62-9530-5070
BZ2-62-9530-5070

San 33-11 Sungsung-dong Chonan Chungcheongnam-do, Korea
82-41-529-5700
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