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Executive summary

The issue of management of the supply chains @freleics in a sustainable manner is becoming mack a
more important all around the world. There are dngwconcerns about the amounts of electronic waste

controversial labour practices and the chemical anergy consumption management. These are important

issues for companies active in the area and atstnvéoshareholders of these firms. That is why Roba Dutch
asset manager, decided to conduct a thorough obsimestigating several electronics producers hictvit is
a shareholder in order to find out whether it sHaitart a thematic engagement with the companiastor

The central question in this research is to firmv electronics manufacturers worldwide can improvith
respect to their supply chains and products in orte minimize the impact their products have on the
environment, the health of the employees and afdhsumersThis question results into engagement objective
for Robeco’s engagement theme on the life cyckeextronics.

Literature overview:

This research also covers the most relevant cordeanpissues that electronics manufacturers ancgdbity

as a whole encounters:

1) Electronic waste, which is the various forms ofceie equipment that have ceased to be of any viaue
their owners, is one of the fastest growing solaste streams around the world. It is always reghedea
waste problem, which can cause environmental danfags dealt with in an appropriate manner. Thus
EPA estimates that only 15-20% of it is recycled &me rest of these electronics go directly intadféls
and incinerators. This usually results in leakdgessoil and drinking water of the hazardous chetsi like
Mercury, Lead, and Cadmium etc. To control the amt® of these materials used in the products sever
initiatives/programs were adopted by governmentairzd the world. For instance, those include the EL
Restriction of Hazardous Substances Directive, itdeéd Producer Responsibility (or WEEE) Directive,
Basel convention etc.

2) Lifetime of electronics, which is the time consumaectively use the devices before either abandaihiexg
or sending them to recyclers. For instance, theageelife-time of a cell phone was estimated t@tmind
18 months in 2002, which is down from 3 years iB1.9The same tendency can be seen in the PCs use
lives. In 2005 it was approximately 2 years, wHité years in 1997. Thus, in order to extend lifeetiof the
devices the producers of electronics should offegér product warranties and spare parts.

3) The illegal export of the e-waste, also called “tidden flow” accounts for 60 to 75 per cent of &émal of
life electronics appliances. Different studies cade that the most attractive destinations for stevare
China, India and West coast of Africa. However réhare many more countries affected. Nevertheless,
would be inconsiderate to say that all of the wastdose countries comes from the developed wirrid.
estimated that by 2030 400 to 700 million obsolgtesonal computers will be discarded per year i
developing nations, while only 200 to 300 milliendeveloped countries.

4) Energy consumption of the electronics is anothacial issue, as more and more devices enter comm
households the energy intensity increases andehds to higher CO2 emissions. In order to tackle t
problem the European Parliament adopted a policgamadesign of energy-using products, and in USA th
ENERGY STAR initiative was adopted by many elecitsmproducers.

5) Lastly, the labour standards in the supply chaenary important especially when most of the preoidac
has been moved to the countries with cheap labiherefore, this research identified the most commo
violations in the electronics supply chain at thenment. They include lack of policies allowing freed of
association and collective bargaining and gendsarighination against women.

In order to obtain a deeper understanding of théicodar issues in sustainable supply chains thisearch
focuses only on three phases of the life cycle lettmonics and three categories. The phases inclu
manufacturing, consumer use and recycling. Astierdategories, they are health and safety of erapkwand
consumers, labour condition of the employees, hadvaste and recycling.

To have a better overview of these stages andttargaitial starting point of the research the Ipgtions of
two NGOs were used. These are the latest Guidadern®r Electronics released by Greenpeace in Naseml
2011 and Sustainability profiles per individual quany from EIRIS, a UK based research provider.

These reports were used to establish the relevéetia under three of the phases to be used fdiviciual
company assessment. It allowed for a quantitatigduation of the progress made by the companietirgia
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from the initial NGOs’ assessment (Step 1) to Desdearch (Sep 2) and Field research (Step 3) ctedtlirc
this paper.

Initial assessment (Step 1):
Out of 15 companies covered by the Guide for Gne&hectronics only 11 were chosen for the invesiiyg
because EIRIS database could not offer the subititpareports for the other 4 organizations. Theathy the
empirical sample of this paper includes Hewlettkaad, Dell, Nokia, Apple, Philips, Samsung, Panason
Sony, Sharp, Toshiba, and Research in Motion.

For the quantitative assessment of the compande®d 0 (0 to 100%) grading system was chosensdhee as
utilized in Greenpeace’s report. That is why aftembining two of the inputs (EIRIS and Greenpeaiteyas
obvious that Nokia was the best performing firmhwigspect to the manufacturing, consumer use arydlieg
phases of electronics life cycle. However, RIM weted the lowest.

Desk research (Step 2):
The issues that each company still had to addressdier to get the highest score were derived fitoeninitial
NGO'’s reports. On the basis of these requirememsfairther desk and field research took place. &hos
requirements fall into 9 criteria, which are supphain policies, supply chain systems, supply cheporting,
product energy efficiency, avoidance of hazardausstances in products, use of recycled plastiggdducts,
product life-cycle, chemical management and adwycaad voluntary take-backs where no EPR laws.

Before the actual empirical research could takeepka check of companies’ publicly available docutsieras
made. It resulted in re-scoring of several compar#ore specifically, only Sony, Toshiba and Appieved to
have achieved some progress in either one or titerier Nevertheless, the overall positions ofthenpanies in
rating did not change.

Field research (Step 3):
To get a better picture of how the companies areently doing on the issues in all three life-cystages the
field research was conducted. The primary data gedlsered through e-mails and phone interviews with
companies’ representatives.

Despite the fact that all 11 organizations weretacted, and all of them replied to the questiomand only
10 managed to show the progress made on one orgritega. Although the leader and the worst perfiog
company did not change, the firms in between mah&gencrease their scores. For instance Sony, @agns
and Panasonic each moved one position up in théngarOn the basis of these final results Robedbabose
the most appropriate candidates for the new theneatjagement on the life-cycle of the electronituus, it is
most likely that from 5 to 6 least performing comigs will be targeted. Those would potentially ur# RIM,
Sharp, Toshiba, Sony, and Samsung.

In addition, this research also investigates thgesof completion per criteria used. It can be Haéd most of
the companies have sufficiently addressed the gupphin policies and product energy efficiency esié
(83.5% and 76.4% respectively). On the other hamel,use of the recycled plastics, product life-ey@nd
supply chain reporting are the least addresse@sssith the scores of 24.2%, 31.8% and 35.8% réspéc

Lastly it can be said that in the case with comgsusielected for the future engagement the pattdinamcial

returns does not correlate to the ESG issues igatstl. In other words, the worst performing compgériM)

has the best average financial parameters oued 8elected organizations.

Conclusion and Recommendations:
The criteria used in this research were transforineal the engagement objectives for Robeco’s nesmth
However, as Robeco usually tends to have 3 to Ggergent objectives per thematic engagement, sortie of
criteria had to be combined. That is why 5 objexdithat the companies would have to address weedect:
Labour issues in the supply chain, Energy efficjerttazardous substances and recycled plastics reared,
Chemical management transparency, and Produatyifie management.

Therefore, it was recommended for Robeco to opemé#w engagement on the life-cycle of electronmckstart

a dialogue with 5 least performing companies, noerdil above, in order to make them address all ef5th
objectives. Moreover, to consider a single engagenseaccessfully closed it was recommended that each
company would need to address a threshold of stt feabjectives.
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1.2

Introduction

The purpose of this chapter is to describe thelpnopthe sponsor organization and its need ford¢isearch. In
addition the central, theoretical and empiricakeesh questions are presented in this section.

Problem overview

The issue of sustainable supply chains of eleatsoisiincreasingly becoming important worldwidecdngse of the
dramatically growing amounts of electronic wastaegated and disposed in landfills in developed @exkloping
countries. For instance, the United Nations hasnaséd the global production if e-waste at 50 wiiltonnes a
year. While at the same time less than one perdfethis waste is recycled safely in developingrdoies. (Pool
24) Managing e-waste in these countries is notaay &sk given that most of them have neither &esthblished
system for separation, storage, transportatiomtrirent and disposal of waste nor any effective reefoent
related to managing e-waste. (Vetrivel and Devb89-

That is why the biggest threat of the electronécsdnsidered to be the hazardous materials/chesrileat are used
in production. On the one hand they affect thetheafl the employees and consumers. On the othet theay can

leak out of the waste into the ground and contateirthe surrounding areas affecting the health ofllo
inhabitants.

It is also known that many environmental impactsoasmted with electronics are aggravated by theeasingly
short product life cycles. The extremely rapid gssof putting a new product on the market encasragople to
replace electronics faster and faster. (Greenpéatceduction To The New Guide)

In addition, the issues of labour conditions intdaes located in developing countries, have rdgdrgen publicly
highlighted, are also applicable to the electrasictor.

According to many publications zero waste is becmnthe new conventional wisdom when it comes tadtiag

municipal solid wastes. The public and private @edtvestors currently very interested in zero wagtowth

industries. (Seldman 46) Thus, the sustainabletphifity is also becoming an important issue floe investors.
That is why it is crucial for the producers of ¢teaics to adhere to all the legislation coveringaste, chemical
use and energy consumption as well as to managestipply chains in a sustainable way.

Therefore, this research focuses on three maineghasd topics in the supply chain of electronicictv the
sponsor organization is interested in (see sedimlow). Those phases are Manufacturing, Consunmerans
Recycling. The categories include the labour comtt of the employees at the factories, the heaithsafety of
consumers and employees, and the waste and ragyélthe devices.

This research assesses 11 producers of electromitise scale from 0 to 10 with regards to theifgrenance in
each of the phases mentioned above. The final gradeguired as a result of desk and field researictuicate the
current status of the issues each company needsdess. In addition, on the basis of these scapeto 6
organizations were chosen for a further and intdeggearch.

Sponsor Organization

For the reasons mentioned above Robeco, a Dutet mssager, decided to look into this contempoissye of
the sustainable supply chain management in elécgamdustry. The company is a big institutionalastor with
176 billion euro under management. It employs atloliB67 people in the offices located in Europe, ddEast,
Asia, North and South Americas. (Robeco)

Apart from managing the investors’ assets Robecongly focuses on being environmentally and sogia
sustainable. It brings this initiative to investa@sd advises them to be more responsible. Apam fitwat, the
Organization focuses on thematic engagements wathpanies which in some occasions may lead to th
exclusions from the investment list. Those engagesnare conducted by the Responsible Investingriepat
and are based on the researches done by diff&ieshparties such as EIRIS, Maplecroft etc. Theagegnents are
conducted on various subjects like Remuneratioities| Biodiversity, Forced labour in the supphathetc.
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Because of my very well completed internship at &ob which mostly dealt with engagements in thil fod

Labour Standards and Biodiversity violations, thepany has asked me to research the topic of staisable
supply chain in the electronics industry for a galtar set of organizations. However, only threag#s of the life-
cycle of the electronics were chosen for the exation. Those include the manufacturing in regardatmour
standards, consumer use and recycling stages. Qom#éy, this research serves as a background dauufor

Robeco’s new engagement on the electronics liféedyeme.

13 Central research question

How can electronics manufacturers worldwide improire respect to their supply chains and productsdander
to minimize the impact their products have on theveonment, the health of the employees and of the
consumers?

This question was addressed in such a way thadribeers fed into the objectives for Robeco’s negagement
theme on life-cycle of electronics. In order foistiyuestion to be answered the relevant theoredivdlempirical
research questions were formulated in accordandbetdheoretical framework of the research, Figlurélhe
section below covers the exact questions and dbgscthat are addressed in this research.

1.4 Theoretical framework
The theoretical framework for this research cossidtthree fundaments: field- Strategic Managemantarea-

Supply Chain Management in Electronics and a tapie-impact of the electronics on the environmtrg, health
of employees and consumers.

The impact of electronics on
the environment, the health o
the employees and consumers

Management in

Supply Chain
Electronics J

Strategic
Management

Figure 1: Theoretical framework

The sources of secondary quantitative and quai@atata that were used in this paper are:

1) Journals: Waste Management, the Journal of Advanced Manurfiagt Technologies, International Journal ¢
Academic Research, Chemosphere, Environment Intenad Journal of Environmental Management etc.

2) Reports: Guide to Greener Electronics by Greenpeace, repygrMakelT Fair.

3) Literature: Social Research Methods by Alan Bryman (3rd ed)jti&nvironmental Management Accountin
and Supply Chain Management by Roger Burritt, $uabde Supply Chain Management by Balka
Cetinkaya and The Challenge of Closed-Loop Suppigis by V. Daniel.

4) Internet: www.greenpeace.com, Companies ‘websites.

5) Database:EIRIS, Business Source Elite.

=Y

=5 Q

Referencing method used in the research is MLA cbasferencing tool in Microsoft Word 2007/2010.
Consequently, all the sources are shortly citetiénmain text and their full explanation are in liigiography.
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1.5

1.6

1.7

1) Examine how the selected companies perform witaroegto the environmental and social issues obalsées
of the desk research.
2) Examine how the companies currently perform inttiree phases of electronics life cycle, as a resile
field research.
3) Define the engagement objectives for Robeco’s negagement theme on life-cycle of electronics.
ROBe=CO

The theoretical questions refer to the generabgdn in each of the phases of the consumer eldcidife cycle
and the particular status of the several seleatetpanies in each of the underlined stages. Fuithtbie text these
guestions are not addressed in the same order.

Manufacturing phase:
1) What are the latest allegations of violations obdar Standards in electronics suppliers’ factomegeneral

2) Does any of the sponsor company’s selected firmecedrom these suppliers?

3)

Consumer use phase:

1)
2)
3)

Recycling phase:

1)
2)
3)
4)

The empirical research includes the assessmeheadfurrent situation of each company in regardslithe issues
described above through questionnaires. Moreollethe questionnaires were customized for everyci§igefirm
because they were in different development stagesach of the phases. Therefore, the main ideshef
questionnaires was to find how the companies wesdirty with the issues of Labour standards polggtems,
reporting, product energy efficiency, chemical ngeraent, use of recycled plastics, product life e€y&nd
voluntary take-backs of the electronics. The egaeistionnaires for each interviewee can be fourkpimendix 5.

The research questions described above resuls@vieral research objectives:

Theoretical research questions

(Latest NGOs reports)?

How well do selected companies address the isggesding Supply chain Policies, Systems and Rejpirti
reference to Labour Standards? (EIRIS initial assest)

What is the average usage and technical lifetimedeaftronics?
What do the producers of electronics do in ordeaxtend the products’ life cycles?
Why is energy efficiency an important matter fog tonsumer electronics to address?

What is the current trend/amount for the electrovaste in the world?
Where is the electronic waste usually shipped to?

What are the hazardous substances used in theoeieatquipment?
What kind of legislation is currently in force irhe developed countries in relation to the e-was
management?

ste

How well do the selected companies do with regdcdshe environmental matters? (Greenpeace initial

assessment)

How do the companies perform in relation to envinental and social issues in the three phases of
electronics supply chain? (Combined initial assesgin
What is financial position of the companies progble the engagement=

Empirical research questions

Research objectives
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2. Methodology

This chapter explains how the desk and field reses were conducted. It also explains what rese#ritbsophy
and approach were used in this paper and how kelgtud valid the findings are.

2.1 Research philosophy

The theoretical and empirical research questiossrd®d in the previous chapter imply the applaatof the
interpretivism research philosophy. It is basedtenview that a strategy is required that respéngtsdifferences
between people and objects of the natural scienddteerefore requires the social scientist to gthspsubjective
meaning of social action. (Bryman 2008)This plojasy states that only through the subjective imttgtion of
and intervention in reality, that reality can b#éyfwnderstood.

Moreover, interpretivism methodology leans towatttks collection of qualitative data and uses methadsh as
unstructured interviews and participant observatiat provide this type of data. (Livesey 2006) Hfere, semi-
structured interviews were conducted that allowed ifnterpreting the outcomes subjectively, and fiaither
assessment of how the respondents perform.

2.2 Research approach

The research was approached by taking both de@uatid inductive perspectives. The above mentioneories
were applied by asking the theoretical questiorsaftproach was deductive. However, as | conveyedvmyfield
research and comparison, the inductive approachappBed. Furthermore, the research included eafdoy,
descriptive and explanatory aspects.

2.3 Research strategies

2.3.1 Desk research

The desk research included the analysis of quightatata to which the theories concerning the emvirental
management of the supply chain could be appliets énerally helps to develop a comprehensive deerof
what the current status of electronic waste invtbdd, and in particular countries is, if applicabl

Furthermore, the research made use of quantitdtit@ as well. This was done for all the comparties tere
covered both by the EIRIS database and Greenpeaoet IGuide to Greener Electronics published in évolver

2011, described in details in Sections 4.1 and#h2.reasons behind the choice of the initial rspwere that both
of the providers were well known among the CSR igflists as well as among the general public and ttey

were reliable sources of information. The samijde did not exceed number of companies coverelahreport.
For the assessment of the companies’ achievemdtisegards to the three phases of electronicslifde, | used
the grading system utilized in the Greenpeace’'srtgigee chapter 4.1). Therefore, the quantitadat@a collected
was mainly represented by the scores assignedtocgdhe companies, which allowed a better consparamong
the firms.

2.3.2 Field research

The case study approach was used in this resdatetiped to strengthen Robeco’s knowledge aboaitctirrent
situation of the companies in question in comparign the already available information. The questifor the

empirical research per selected company can balfouAppendix 5 where the exact letters are shdwaddition,

those questions were based on the specific regeitesmper company, which can be found in Appendix
Furthermore, the selective sampling method was useldis research and it was based on self-seleatiégtia

which are discussed in depth in Chapter 4.

In order to acquire relevant information in moréogént way the selected companies were contacigemails
on behalf of Robeco as being a shareholder in ah @ them. More specifically for each selected pany the
electronics address of the Investor Relations orp@ate Social Responsibility departments, where t
questionnaire were sent, was gathered through ubécpwebsites. After that, it was up to the orgations to
either answer via e-mail or to arrange a phoneni@es in order to discuss the issues. Thus, tgearch utilized
both methods for gathering primary data.
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2.4 Empirical framework

The specific issues such as Supply chain reportieg,of recycled plastics in products, voluntaketbacks etc.
varying from company to company were addressetiérdtalogues/e-mails with the interviewees. Thatliy the
research method to collect the primary data incuthe semi structured interviews initially commuatid via e-
mails. This approach allowed for gathering inforimaton crucial topics while at the same time allogvithe
respondents answers not to be limited to somegireggions.

The majority of the primary data gathered was datbe. That is why, as a result of the subjectmalysis of the
raw data, it was possible to identify whether ahyhe requirements per company had been fulfilleda. This
information was incorporated into the companiesirss and it allowed seeing the progress made Ry sagle

firm. It also allowed me to identify which of theiteria have been addressed by the companies bdsiviich

have not. This served as a basis for choosingutiueef engagement objectives for Robeco’s theme.

2.5 Reliability

Reliability refers to the consistency of a measfra concept, it consists of three factors:

1) The stability of the measure over time. Thidgmyarefers to little variation in the results tig research to be
done at different times.

2) The consistency of the indicators that makehepstale or index.

3) The consistency of the inter-observer when catsigg the qualitative data.

(Bryman 2008)

This term is mostly used for the quantitative datat, in some cases it can be applied to the qtigbtas well.
However, not all of the three factors apply to skavgxamined by this research, because it is todl.sfias, the
consistency of the indicators that make up scdleed in the research and the consistency of tiberiobserver
when categorizing the data are relevant to thisiquéar sample. Nevertheless, it is still hard &y ghat the
findings are absolutely reliable in their nature.

2.6 Validity

Validity is concerned with the integrity of the @bumsions that are generated from a piece of relsedivere are
several types of it:

1) Measurement/construct validity refers to thestjo@ whether a measure that is devised for a q@ineally
reflects the concept that is supposed to be danotin

2) Internal validity relates to the question of Wiex a conclusion that incorporates a causal oglghiip between
two or more variables holds water.

3) External validity is concerned with the questaiwhether the results of a study can be genedliyond the
specific research context.

4) Ecological validity refers to the question ofettier social scientific findings are applicableptople’s every
day, natural social settings.

(Bryman 2008)

Due to the size of the sample and time restrictignis difficult to relate any types of validity tthis research.
However, the most applicable type, in my opini@nthie construct validity, because it seeks an aggatbetween
a theoretical concept and a specific measuringcdeor procedure (the scale assessment used ipdttisular
research).
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3. Literature review

This chapter will discuss the market value of globlactronics industry, the importance of sustai@aupply
chains for companies worldwide, and it will deserib details the issues of waste and recyclingydaloonditions
of employees as well as health and safety of thtoowers and the employees.

In short, to improve on their taking responsibility all of the issues mentioned above the comparnmneluding

the ones covered by this research, should implerientsustainable supply chain management, whichldvou

require them to:

1) Control and recycle the e-waste flows of their prcid, strive for lower amounts of hazardous sulsstainised
in the production and adhere to the local, regianal global legislation and initiatives.

2) Offer longer warranties as well as make the apjatgispare parts available for the reparationsrderto
increase the life time of electronic devices.

3) Take care of the disposed goods themselves throegytling their products in the appropriately eq&ip
facilities/smelters.

4) Make the products more energy-efficient.

5) Adopt policy for suppliers allowing for freedom agsociation and collective bargaining, prohibitivegic
labour standards violations such as discriminaswessive working hours etc.

All of these points are discussed in depth in #wiens below.

3.1 Electronics industry — financials

This research investigates three phases of supaly ©f producers of electronics. In 2011 the glatmasumer
electronics market experienced a moderate growth®per cent in comparison to 8.2 per cent in 28dd— 0.3
per cent in 2009. The industry was expected to rgeee213,939.9 million euro in 2011representinggound
annual growth rate (CAGR) of 4.3 per cent betwe@d72and 2011. Furthermore, the forecast for the¢ Bepears
shows that the industry will grow with approximgt&@AGR of 3.9 per cent. This will result in the oakk market
value of 258,577.4 million euro in 2016.

It was observed that the geographical segmentafidine industry sales for 2011 Americas represéhtper cent
share, Europe would stand for 28.5 per cent skdrige Asia-Pacific and Middle East & Africa would@ount for
27.7 per cent and 2.8 per cent, respectively.

In addition, it is observed that 72.8 per centlod sales are through Electricals and electronieslees, while
department stores, hypermarkets discounters, meidieo, books retailers and others account for B%, 1.8 and
19.8 per cent, respectively. (MarketLine 6-11)

As the industry is expected to grow and the cortipatbecomes more and more intense the issue tdisable
supply chains is therefore more important for tleenpanies to address. For instance, when compargesec
environmentally-friendly value chains, they unlotdke monetary benefits that energy efficiency andsteva
reduction can deliver, as well as they learn howuidd mechanisms that link sustainability initiegs to business
results. (Nidumolu, Prahalad and Rangaswami) Theosebelow describes the sustainable supply maneagein
details.

3.2 Sustainable supply chain

Currently, for many companies around the world ifsie of having sustainable supply chains is irsingain

importance and the organizations included in thggarch are no exceptions. There is a number sémedor that
related to companies’ external and internal risiksncreases in globalized trade and to reductiotimé barriers to
transportation and communications across the bsrd€aken together within a globalized setting, ¢hes
manufacturing and information flow processes anodpct perspectives mean that supply chain manademen
brings pressure to hold companies responsible Heir tenvironmental, social and economic performamce
Figure 2 shows sustainability can be split int@é&main categories Social, Economic and Environahamtd nine
subcategories. (Burritt, Schaltegger and Bennelih) research focuses on three of those subcésgtre labour
conditions of the employees, consumers and empsoyealth and safety, as well as the waste ancliegy
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Sustainability

' }
~‘ Social ‘ ~‘ Economic ‘ — Environmental
—r| Health and safety Quality ‘ —*| Emissions ‘

resources utilsalion‘

Efficiency ‘

~| Moise ‘ -

Responsiveness ‘ ¢-| Waste and recycling J

~| Employeeas ‘ e

Figure 2: Metric dimensions and sub dimensions (Cetinkayahertson and Ewer 11)

Each of these three categories refers to a pati@ilase of the life cycle of electronics. Foranse the labour
conditions of the employees fits into the manufentu phase, the consumers’ and employees’ healthsafety
refers to the consumer use and manufacturing plaesbwaste and recycling fits into recycling phase.

Furthermore, according to Richard Cuthbertson (20sistainable supply chain is not restricted tocated
“green” supply chains, but recognises that in orgebe truly sustainable, it must operate withimealistic
financial structure, as well as contribute somei@ab the society. (Cetinkaya, Cuthbertson and Bler

These chains are believed to be utilizing the ddsep structures for management of the raw madseric
components and final products. The typical prodoatérial flow in these chains can be seen in tigargi 3. The
typical closed-loop supply chain includes reversppdy chain activities in addition to traditionabrivard
activities. (Daniel, Guide and Harrison 3)
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SOURCES WOSAL

Figure 3: Asset recovery processes: Overview
(Lebreton, Baptiste. Strategic Closed-Loop Supgigpi€ Management 5)

p—

Consequently, one of the ways for the companigéspoove on taking responsibility with respect tegly chains
in order to minimize impact of their products om tvaste and recycling, the health and safety okthployees
and consumers and labour conditions of employeé&s implement sustainable supply chain managemdnith
would include the closed-loop raw material manag#mstructures. The sections below address all®fdsue that
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constitute the three phases of the life cycle ettebnics (see 1.4), in other words all three stdgraies of
sustainability model.

E-waste — Recycling phase

As it can be seen in the Figure 2, waste and riexy one of the components of the sustainabdlitycept for the
green supply chain. It is very important for thenpanies worldwide to be able to address this ibguking care
of the waste produced. This research covers théupsss of electronic equipment. Therefore the wgstesrated
in this industry is called ‘Electronic waste’. Ttgsction describes the issue of e-waste from ggpetise of the
guantity, constitutes and legislation/initiativegulating it.

E-waste is a generic term embracing various forfnalectric equipment that have ceased to be ofvahye to
their owners. There is however no standard defimitfor it. According to Basel Action Network, e-was
encompasses a broad and growing range of electdmsuices raging from large household devices swueh
refrigerators, air conditioners, cell phones, peatastereos and consumer electronics to computbishvwhave
been discarded by their users. While OECD defiremgte as any appliances using an electric powspslguhat
has reached its end life. (Widmer, Oswald-Krapf 8ntha-Khetriwal 439)

This waste is one the fastest growing solid wasteams around the world today. United Nation’s lénsity
estimates that current e-waste originating acrbestwenty seven members of the European Union atmoun
approximately 8.3-9.1 million tons per year and ghebal arising are estimated to be around 40 onilions per
year. (UNEP 1)

Figure 13 in Appendix 1 shows the number of elestr@roducts sold in the United States up until20Chus the
year 2010 has been forecasted based on the past $hkerefore, looking at the data it can be skandtarting
from 1997 the growth was mainly driven by mobileides and slightly by keyboards. Moreover, the rieobales
were projected to account for 53 per cent of satesss all product categories in 2010, while itbacted only 12
per cent of sales in 1998.

Furthermore, in comparison to Figure 13, FigureénlAppendix 1 shows that even though the numberodlucts
is dramatically increasing, their weight is notreesing by the same percentage. Therefore, evarawiestimated
33 per cent increase in unit sales compared to ,20@0total weight of products sold in 2010 is restied to
decrease by almost 15 per cent relative to the 2880. That is because the electronic products bazeme
lighter. (ICF International 8)

Nevertheless, both of those charts indicate thgelamount of electronics is being bought and eadigtdisposed
off every year and that this amount tends to caottistgrow. Thus, The Natural Resources Defence cibueports
that in the USA about 130,000 computers are throutrevery day and over 100 million cell phonesdisearded
annually. (Mcconnell 60)

E-waste is usually regarded as a waste problenchatan cause environmental damage if not dealt wwitéin
appropriate manner. However, the enormous resaummpact of electrical and electronic equipment (EEE)
widely overlooked. (UNEP 6)

Specifically, electrical and electronic equipmeontains a wide range of metals, plastic and othbstsinces. For
instance, a single mobile phone can contain ovexld@ents from the periodic table including melidds copper,

tin, cobalt, indium, antimony as well as precioustafs like silver, gold and palladium. Furthermdomking at

one ton of phone handsets (without batteries)tioisld be 3.5kg of silver, 340g of gold, 140g ofladium as well

as 130 kg of copper. (UNEP 7)

At first glance this appears to be very little, baiting into account the leverage of 1.2 billionbie phones sold
globally in 2007, a significant demand for metads doe seen. Therefore, the combined 2007 unit sdlésis

phones and personal computers already add up ¢o Gept of the world mine supply of gold and sijer13 per
cent of palladium and to 15 per cent of cobalt. BEFN7) Furthermore, electronics make up for almOsp& cent
of the world’s demand of indium, over 80 per cefntubhenium and 50 per cent of antimony. (UNEP 8)

A study on e-waste recycling found that many bas¢ats can be recovered to over 90 per cent, whéeigus
metals can be recovered to an extent of 97-98quer (Khetriwal, Kraeuchi en Widmer)
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There are several identifiable objectives for eteascycling, such as:
1) Taking care of hazardous substances containedviste.
2) Recover valuable materials
3) Create economically and environmentally sustainbbinesses (optimize eco-efficiency)
4) Consider the social implication and the local crhtef operations (for instance, employmer
opportunities, available skills and education etc.)
(UNEP 16)

=3

In nature, there is no waste, because one crestwastes become another’'s nutrients. Thereforepaimtain
environmental sustainability, electronic productga to be designed and manufactured in a well-phrvay so
waste of natural resources can be avoided andmmatstial could be recovered. (Rahman and Akhtej 104

Electronic wastes can cause widespread environhdgnt@age as it contains toxic materials and sontbesf also
are used in the manufacture of electronic goodssé&thazardous materials such as lead, mercury extav&ent
chromium in one form or the other are present ichswastes prim tubes (CRTSs), printed board assesbli
capacitors, mercury switches and relays, batteliggsid crystal displays (LCDs), Cartridges fromagbbicopying
machines, selenium drums (photocopier) and elgteé®l (Vetrivel and Devi 47) The section below disss
some of those materials and chemicals and theiciedin the health of humans.

3.3.1 Hazardous substances
Every day, millions of tons of refrigerators, takwns, mobile phones and computers are discartbdxhity. The
Environmental Protection Agency estimates that drily20% of e-waste is recycled, the rest of thésetrenics
go directly into landfills and incinerators. Whéisthappens, dangerous chemicals leak out of thaupts into the
air and/or soil. If these enter sources of drinkiveger like rivers or wells, they can cause serioelth problems
in humans, animals and plants alike. (Vetrivel dmelvi 48) The table below represents the most common
chemicals and substances used in the productititeddlectronic equipment and their effects on #dth of both

the consumers and the employees.

Table 1: Effects of e-waste constituent on health

Constituent Source of e-waste Health effects

Lead (PB) Solder in printed circuit boardsead causes damage to central and peripheral rervou
glass panels and gaskets s$ystems, blood system, kidneys. It affects reprodac
computer monitol. andbrain development of childre

Cadmium (CD) Chip resistors, semiconductorgxic irreversible effects on human health.
contacts and switches Accumulates in kidney and liver. It causes kidnag|a

bone toxicity, hypertension (high blood pressuinejgrt
disease as well as trachea-bronchitis and pulmonary
oedema. It is teratogenic
Mercury (Hg) Relays and switches print€huses chronic damage to the nervous system, the
circuit boards and lightingorain, and respiratory and skin disorders due to
device that illuminate flat screehioaccumulation in fishes.

displays.
Hexavalent ~ chromiumCorrosion protection ofCauses asthmatic bronchitis, DNA damage, allergic
(CR) VI untreated and galvanized stesdin reactions, damage to kidneys and liver. In

plates, decorator of hardener faddition, it is associated with lung cancer.
steel housing

Plastics includingCabling and computer housing  Many additives camebeased from PVC during the
Polyvinyl Chloride lifetime of the product and following disposal. Wi
(PVC) burning it produces dioxin. It causes reproductwnel

developmental problems, immune system damage and
intervenes with regulatory hormones.
Brominated flamePlastic housing of electroni€hronic exposure to one of the types of BFR (PBDE)
retardants (BRF). Itequipment and circuit boards. intervene with brain and skeletal development in
includes Polybrominated foetuses. It disrupts endocrine system functiond an
diphenyl ethers (PBDES), certain hormone systems.
hexabromocyclododecane
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(HBCD) and
tetrabromobisphenol-A
(TBBPA)
Barium (Ba) Front panel of CRTs Short term exposureauses: muscle weakness,
damage to heart, liver and spleen.
Organotins Used in PVC containinly is neurotoxic to mammalian brain cells. Therefor
materials exposure to organotins can result in neurotoxioity
immunotoxicity. The poisoning with this chemical
results in memory deficits, seizures, hearing loss,
disorientation and dea
Phthalates (phthalat®Jsed as plasticising (softenindhthalates have an impact on many aspects |of
esters) additives in flexible plasticsdevelopment and liver function, including hormone
especially PVC metabolism and immune function. Furthermore, it has
toxic effects on the liver and kidne
Beryllium (Be) Motherboard Carcinogenic (lung cancelt causes shortness of
breath, coughing, chest pain, rapid heart ratedesadh
in extreme cases. In addition, inhalation of furaad
dust causes chronic beryllium disease or beryikcos
and skin diseases such as warts.

(Osuagwu and Ikerionwu 144) (Greenpeace, Toxic T€bhk dangerous chemicals in electronic products)

In order to restrict the use of several hazarddwmmicals, in February 2002 the European Union adbjat
Restriction of Hazardous Substances Directive (RoM&ich took effect on July 2006. Now it is required to be
enforced and become law in each member state.dlfieistive restricts the use of six hazardous mattefound in
electrical and electronic products. All applicalpeoducts in the EU market must pass RoHS compliance
(RoHSGuide, Welcome to RoHS Guide)

More specifically, the maximum levels of the matksirestricted by the directive are:
1) Lead (Pb): <1000 ppm
2) Mercury (Hg): < 100 ppm
3) Cadmium (Cd): <100 ppm
4) Hexavalent Chromium (Cr VI) < 1000 ppm
5) Polybrominated Biphenyls (PBB) (Included in BFRE)O0 ppm
6) Polybrominated Diphenyl Ethers (PBDE): < 1000 ppm
(RoHSGuide, RoHS Restricted Substances)

Therefore, the electronic companies should make that their products adhere to the RoHS direcMareover,
it is important for the firms to reduce the usetfer chemicals, not covered by the law.

3.3.2 Initiatives on Waste of Electrical and Electronicdtiipment

In order to help the electronics companies to nb&e supply chains and products greener seves, leitiatives
and programs were launched by the governmentsfferetit associations around the world. Therefovetently,
the sustainable practices are legally imposed lergunents with a key role for original equipmentnuiacturers
(OEMSs). These regulations mainly focus on wasteicgdn and pollution prevention reducing waste ekpmd
increasing recycling of materials. However, the regislation, such as the EU WEEE Directive introeld in
2007, forces traders and waste treatment businésg@®vide better information on their practic€8oeteman,
Krikke and Venselaar) Several most important divestinitiatives on the management of e-waste iated in a
table below.

Table 2: Initiatives taking e-waste issues from various pectives

Initiatives Description |
Basel Convention and Bas@l global agreement regulating movements of hazardeastes, including WEEE,
Plan between countries, in force since 1992. HoweverAm@ndment to the Conventian

commonly known as the Basel Ban, which calls forohpbiting the export o
hazardous waste from OECD to non-OECD countriestjligo come into force.
StEP Initiative (solving the e- A UN-led initiativetarted in 2004 at the ‘Electronic Goes Green’ @marice id
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WEEE systems among countries to enhance and catedrarious efforts around the
world on the reverse supply chain.
Basel Action Network (BAN) A network of non-governmental organizations (NG@s}he US working together
Silicon Valley Toxics on WEEE issues, including international advocacy tfte Basel Ban, domestic
Coalition (SVTC) andcollection and recycling events as well as invedhg research to promote nationa
computer take back campaigsolutions for hazardous waste management.
EPR (Extended Producehk policy approach in which producers accept sigaifit responsibility, financial
Responsibility) = WEEEand/or physical, for the treatment or disposal obdpcts”. It has two distinc
Directive features: the shifting of responsibility upstream producer and provision of
incentives for producers to include environmentahsiderations in the design of
their products, resulting in a life-cycle approa@oeteman, Krikke and Venselaar
WEEE Forum Founded in 2002, the WEEE Forum is aumrof representatives of voluntary
collective WEEE take-back systems in Europe, takiage of individual producer
responsibility in Europe.
National Electronics ProducA multi-stakeholder dialogue to develop the framdwof a national WEEE

[72)

Stewardship Initiativemanagement system in the USA. The NEPSI dialogdedes representatives fram

(NEPSI) electronics manufacturers, retailers, state andallogovernments, recyclers,
environmental groups, and others.

Electronics ProductEPS Canada was created to work with both industdy government to develop a

Stewardship Canada (EPf&xible, workable Canadian solution. An industegt organization, the founding

Canada) members are 16 leading electronics manufacturers.

EPR (European Recyclinget up at the end of 2002 by Hewlett Packard, SBretin and Electrolux to enable

Platform) the producers to comply with the WEEE directiveaiins to evaluate, plan and
operate a pan-European platform for recycling andtermanagement services.

Seco/Empa e-wasté project set up in 2003 by SECO (Swiss State $adat for Economic Affairs) and

programme implemented by Empa (Swiss Federal Laboratories Materials Testing and

Research) in cooperation with a number of locatres and authorities, to asses
and improve WEEE recycling systems in differentpaf the world by analysing the
systems and by exchanging knowledge on recyclicignigues and frameworks.
European Union’s RestrictiofThe directive restricts the use of six hazardousenws found in electrical and
on Hazardous Substancedectronic products. All applicable products in flg market after July 1, 2006 mus
(RoHS) pass RoHS compliance. (See 2.2.1) RoHS impacteritiee electronics industry as
well as many electrical products. (RoHSGuide, Wigledo RoOHS Guide)

(Widmer, Oswald-Krapf and Sinha-Khetriwal 450)

To sum up, in order to become more sustainableléwtronics producers also the ones discussedsingbtearch
should control and recycle the e-waste flows oirtlpeoducts, should strive for lower amounts of drabus
substances used in the production as well as slaalildre to the local/regional, national and glddgislation and
initiatives.

3.4 Lifetime of electronics — Consumer use phase

Another way for the producers of electronics todme more responsible in a sense of the environineffiezt of
their products is to extend useful lives of theides through either expanding warranties, or n@kipare parts
available for the products reparations or giving ttevices the second lives. Thus, for instandépbenes are
currently one of the few electronic goods that havelatively well established reuse market in scountries. As
a matter of fact more hand sets are reused thgnleecin America and the UK. For instance in 2086pér cent of
all collected cell phones in US and 50 per cetdkhwere reused rather than recycled. (Geyer ands3la

The number of cell phone owners has grown draniticathe last 15 years: 16 million in 1991, 60llioh in
1995, 420 million 1999, 1.33 billion in 2003 and dillion in 2007. Furthermore, the amount of eridise
handsets increased even faster than this sinceeplifetimes have been decreasing, from 3 year<981 1o 18
months by 2002. It is estimated that the replacertieres of cell phones are now between one andywars,
while manufacturers believe that technical lifetileen the order of ten years. (Geyer and Blas&8)or the
average lifespan of a common PC, it dramaticallgrel®zsed from 4-6 years in 1997 to approximatehe&y in
2005. (Widmer, Oswald-Krapf and Sinha-Khetriwal %37
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Research done for the U.S. Environmental Protecfigancy Office of Resource Conservation and Regover
indicates that in America 20 per cent of mobile pdeare at their end-of-life phase at the end ofyears, while
other 70 per cent are there at the end of 5 y&des.report assumes that the rest of the 10 perafegvices is
being kept in households until the end of 10 yesiopl. (Table 9, Appendix 2). Therefore, it canseen from the
table that like mobiles 20 per cent of portable paters reach their end-of-life by the end of 4 geavhile

Desktop computers reach it by the end of 7 yeHEs: [nternational 14-15)

Furthermore, Table 9 shows the average life okediffit consumer electronics in the USA. These figimelude
the years the products spend waiting for the erldeofnanagement, in other words, the time thatscomers keep
the goods before disposing them. Thus, the avdifagiéme of a mobile devise is calculated to b@ ears, while
as mentioned above the real figure is approximatepgars. However, the life of different TVs (916.25 years)
seems to be more realistic than the one for molesthe other hand the average life of PCs, monaad other
equipment is also not quite realistic (from 5 t@3years), as the consumers tend to discard thregegis every
two to four years nowadays. (Rahman and Akhter)

According to Ronald Geyer and Vered Doctori Bldss teasons for frequent replacements of mobile ghaine
heavy discounts offered by the airtime providerswvesdl as the constant product innovation by handset
manufacturers. (Geyer and Blass 3)

In order to increase the life time of electroniciggnent the producers also the organizations dészlgn this
research should offer longer warranties as welhake the appropriate spare parts available foreparations.
This would increase the probability of reuse byi@hiowners and/or by the second-hand buyers.

35 Countries most affected by the e-waste — Recycfihgse

The collection and recycling of electronics is mofsén used to extend the useful lives of electtenit makes sure
those materials can be reused and that potentialtprdous materials do not leak into the envirorim&¥ithin
the EU as a whole, it is estimated that 25% ofrtieelium-sized appliances and 40% of the larger appdis are
collected and treated.” However, the rest, the eimg 60% to 75%, represents what Greenpeace biienal
calls “the hidden flow”, the products that are lgegxported for reuse, recycling or disposal in,dgample, Asia
and Africa. (Nordbrand 6-7) However, some sourcgsthat only 50% of the electronics arriving to @&hifor
reuse actually work. The same figures have beesrtexpin Nigeria. (Nordbrand 30)

Moreover, Environmental Agency for England and WWadtates that even the electronics were collecyethé
producers they still have a high chance of endménuthe landfills of the developing countries. Mapecifically,
the agency states that waste is gathered by prixlasestipulated by the WEEE Directive, but thell sm to
brokers in Europe who turn to Asia and Africa whére products are either sold as second-hand pi®doc
distributers or to informal recyclers who extracluable metals from the products in a hazardousneran
(Nordbrand 7)

One of the drivers for illegal export of e-wastenfr developed countries to developing ones is tiferdince in
recycling costs and thus profit margins on recodemeaterials. Another reason is the higher markéievaf
component parts in developing world. (van Huijst@e de Haan 8) However, waste export is also thatraot
just of low labour cost and dumping, but one of tleeds in industrially developing countries suclChs;a and
India for materials. In other words they recognike value of the streams that are seen as jusewmssthe
developed world. (Zoeteman, Krikke and Venselaar)

In addition, due to the lower environmental staddand working condition in China, India, Ghana #drelrest of
West Africa, e-waste is being sent to these coemtriithout a wink on the negative environmentaldoimn the
health of the local population. (Osuagwu and Ik&nio)

According to Batiaan C.J. Zoeteman, Harold R. Keikknd Jan Venselaar in 2005 most waste of elattind
electronic equipment export (50% or 1.9 million gprvas generated in the European Union, with thrés paf
Rotterdam, Hamburg, and Antwerp playing an impdrgaart in the export. Furthermore, most of theltetgort
flow ended up in China (53%) and India (22%). (412®). This can be seen in the Table 3 below.
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Table 3. Global household WEEE production, disposal, réegcand import/export estimates (2005)

Country/ Annual household Landfilling, storage and Domestic recycling Annual export in - Annual import in
region production in min tons incineration in min tons in min tons" mln tons mln tons

USA 0.6 T 0.13 1.3

ElJ-25 7 1.6 357 1.9

Japan 3l 0.6 194 0.62 -

China 31 3.6 17 - 2.0

India 0.36 (.85 036 - 0.85

West 0.05 0.45 017 - 0.57

Africa

Total 20.21 123 7.56 3.82 3.42

* From the recovered stream part that is disposed within the country/region (see estimate), part is exported to the developing world (see estimate)]
and the remainder is reused directdy or through different types of processing like refurbishment and remanufacturing
"1t is assumed that 30% of the waste generated and imported is recycled in China, India, and West Africa
“It is assumed that 50% of the waste generated is recycled in the EU-25
1t is assumed that 60% of the waste genermted is recycled
(Zoeteman, Krikke and Venselaar 420)

The table above does not incorporate amounts odisterstreams generated from business-to-businesations.
Nevertheless, they are estimated to be 25% ofttbara produces by households in the EU.

However, China and India are not the only countiegacted by e-waste. A number of other countnegsia
including Philippines, Hong Kong, Indonesia, Srihka, Pakistan, Bangladesh, Malaysia and Vietnamefisas a
number of countries in Africa including Nigeria, g, Senegal and Ghana are the latest targetsufopidg e-
waste generated in advanced economies. Furthermmaia recipient countries in Europe are Albanialg@ria,
Bosnia-Herzegovina, Croatia, the Republic of MacégloRomania, Turkey, Serbia and Montenegro. (Ni@ucith
20) Managing e-waste in these countries is notaay sk given that most of them have neither &esthblished
system for separation, storage, transportatiomatrirent and disposal of waste nor any effective reafoent
related to managing e-waste. Therefore, co-dispofsatwaste with domestic waste in open dumps regaly
practiced in many developing countries causing reestamage to the environment and human healthri{éeand
Devi 49-50)

The map below indicates information collected tiglounvestigations by organizations such as the IBasion
Network, Silicon Valley Toxics Coalition, Toxics ik India, SCOPE (in Pakistan), Greenpeace and otfikere
is currently no system for tracking legal or illegander international law) shipments of electromiaste.
Therefore, there is no quantitative data on volumresven all of the true destinations. Some eledtravaste is
shipped as “working equipment” only to end-up ast&aupon arrival. (Dayaneni and Doucette) Accordimg
Consumers International, in Nigeria alone more thalfia million second-hand PCs arrive in Lagosrgveonth,
yet one out of four works. (Allan 67)
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Figure 4: Known and suspected routes of e-waste dumping
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(Dayaneni and Doucette)
Despite all of the above, the electronic wastehigsé countries does not come solely from the dpeelavorld.
Thus, a great per cent of it is being generateth frathin the local economies. According to Eric Weiins, a
professor in the School of Sustainable Engineegthd\rizona State University in Tempe, by 2030 peojnl
developing countries could discard between 4007&@dmillion obsolete personal computers per yearpared to
200 and 300 million in developed countries. (Thihypa5) Several examples in support of this stateérman be
found below.

Chile:
As countries in South America start their IT deyetent. It is very likely that the e-waste will ri# coming only
from the developed countries. For instance ICTaeict Chile has been rapidly developing in the lastrs and
therefore the quantities of generated e-waste gpected to rise See Figure 5, even though the tiseaehigh
percentage of computer equipment that is beingseetin Chile. (Steubing, Boni and Schluep 473)

G000 penmunnnnnsnnnssnnnsnnnnsnnnssnnnsnmmnnnmmnn
D500 + enmusnnnssnnnssnnnsnnnnsnnnssnnnsnmmnnnmmnn

20000 4 == =nnmsemesemesnmnsnaassaassasemamnna—--
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5000 4 -====--2
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Figure 5: Annual e-waste generation from computer equipriretite baseline scenario (Chile)
(Steubing, Boni and Schluep 479)

From the graph above it can be seen that laptopd @D-monitors become rapidly increasing fractiafigshe
electronic waste flows from around 2010. HoweveRTdnonitors in this stream will still increase amdch peak
in 2014, from where they almost disappear by 2@20thermore, the average annual growth of the eéerasm
computer equipment in the upcoming decade is @gmtrin terms of weight. (Steubing, Boni and Schld&8)

India:

According to Sushant B. Wath, P.S. Dutt and T.Chla#rti the problems associated with E-waste inalrstarted
surfacing after the first of economic liberalizatjafter 1990. Thus, due to the cheaper prices, @sult of the
intense competition, and increase in the purchasagacity of the individuals, there was a big bofomthe
electronic goods industry in India, especially fbe home appliance. Furthermore, according to TRAB.26
million new cellular customers were added in 200&hie country, with an average of 9.5 million cuséns added
every month. Therefore, the preliminary estimatgggest that total Waste Electrical and Electrorguigment
(WEEE) generation in India is expected to excee®i @D tonnes by 2012. (Wath, Dutt and Chakrabarti)

China:
In 2005 the domestic e-waste generation in China egual to the amount generated in Japan. Currémly
dramatic increase in the amount of waste broughba&bn the second place in the world after the UBA
landfilling and incineration of e-waste residuedteman, Krikke and Venselaar)

On a year-by-year basis average annual scrappihgneoof these products grows by 19.9 per cent. More
specifically, the volume of personal computers imn@ increases at the largest rate of 76.3 per, edrite air-
conditioners grow at 48.1 per cent, TV sets at p&r7cent, washing machines at 10.5 per cent drigestors at
7.2 per cent. As there are large groups of peojiie law income in the country, electronic wastevaduable in
China in sense that it is re-circulated into theneeny and re-used, instead of recycled and brokewndnto
components or raw materials. However, the studplbért Veenstra, Cathy Wang, Wenji Fan and Yihong R
states that at the second-hand markets, only Iceetr of products is directly sold to consumers, ahdhe

remainder, 54.7 per cent is taken apart, while $é13cent is sold after refurbishment. (Veenstran@/and Fan)
Therefore, the amount of e-waste generated wittércounty is still large.
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Conclusion:
It can be said that tracing the e-waste disposébdrdeveloping countries back to the producedaiite difficult.
Especially when they resell the devices to the érekvho will eventually export them as productsriuse. To
become more sustainable with respect to the wasteexycling, the companies including the ones céy this
research must take care of the disposed goods ¢hamssthrough recycling their products in the appiaiely
equipped facilities/smelters.

3.6 Energy consumption — Consumer use phase

“In recent years, there has been a dramatic ritkeamumber of consumer electronicshouseholdsThese new
technologies and the services that support therblemew highly energy intensive behaviours.” Fastamce in
2005 OFCOM estimated that amount of television aalmig in UK households is going to grow at approadiefty
6 per cent per year. (Crosbie 2191)

In addition, International Energy Agency stated titne growth of electricity consumption by smaketical and
electronic devices has been the most rapid ofpglli@nce categories in both OECD and non-OECD c@sitAs
the global ownership level of information and conmication technologies (ICT) and consumer elect®I(CE)
had been rising, these products accounted for appately 15 per cent of global residential eledtyic
consumption in 2006. Furthermore, the adoptioragddr TVs and digital broadcasting, final residargiectricity
consumption by ICT and CE equipment grew by 7 gt @er annum between 1990 and 2008. Although the
growth is expected to slow down to approximately ger cent per year in the period up to 2030, thetrcity
consumption is still expected to rise over 1200 Thy2020 and 1700 TWh by 2030. (See Appendix 3 Heigb)
(International Energy Agency 19-21) Further infotima on the kilowatt consumption per product carsben in
Appendix 3 Figure 15.

In addition, IEA predicts that unless policy measuare introduced to increase energy efficienc\Cof and CE
equipment in households, the energy use by thogieedewill double by 2022 and increase threefold26530.
This can be seen in Figure 6.
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Figure 6: Estimated electricity consumption by ICT and CHipment in the residential sector, by region, 12960
(International Energy Agency 21)
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Although, energy consumption of the electronic pqént has a major impact on climate change beaafuthe
burning of fossil fuel generates carbon dioxideHiRan and Akhter), this is an important topic wiglgard to the
consumer phase of the supply chain of electrorsasedl. In other words, the less energy efficidr@ products are
the more consumers will have to spend on the @ééygtbills. Furthermore, it is also highly posslihat customers
will be willing to switch to less energy intenseogucts eventually, which would cause a possiblevtiran
amount of e-waste.

However, recently, there have been some efforimfwove the efficiency of all appliances includingnsumer
electronics at the European policy level. For insg as part of its Integrated Product Policy (&) European
Parliament adopted a directive on the eco-desigmefgy-using products, in April 2005, which aimhgproving

the environmental performance of products throughtheir life cycle by the systematic integration ¢
environmental aspects at the earliest stage af design. (Crosbie 2192)

=
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Furthermore, in the USA an ENERGY STAR initiativashbeen introduced by US Environmental Protection
Agency (EPA) in 1992. It is a voluntary labellingogram designed to identify and promote energycieffit
products to reduce greenhouse gas emissions. Bigronmental Protection Agency) Throughout the G
years, ENERGY STAR has been the market transfoomgirogram catalysing manufacturers to introduae ec
efficient appliances into the market place thamnisigantly benefit the consumer and the environmehtS.
Environmental Protection Agency 23)

According to EPA, even as energy efficiency hasroupd substantially, home energy demand continuetirhb
nationally (USA). This increase in consumption bartied in part to the growing number of energyrggroducts
that consumers enjoy. (43) The EPA also estimatatl providing computers with a sleep mode redubeg t
energy use by 60-70 per cent. (Rahman and Akhteaftition, The Climate Group advises users to eynhlin-
client computers which draw about a fifth of theveo of a desktop PC. (The Climate Group 2008)

Therefore, taking into consideration everythingdsabove, it can be concluded that manufacturersonumer
electronics do have to make their products moreggrefficient, as this topic is being discussed ljmlyo more
often and more and more consumers turn their déguoward the products with low energy consumption

3.7 Labour Standards violations in the Electronics sugghain — Manufacturing phase

In order to have a more sustainable supply chaimpemies must have the appropriate policy on Lastandards
in place to tackle such issues as health and safeheir own and suppliers’ employees, as wethes wages and
working hours.

Paivi Poyhtnen and Debby Chan Sze Wan state thantly many consumers believe that it is the breo@pany
that manufactures the electronic devices they m@maeh This is, however, not usually true. Outsogrcin
manufacturing of music player, game console, mpbenputer etc. is very common. (7)

Furthermore, the global supply chain in electrofmickistry is very complex. “A manufacturer usudigs multiple
clients and brands always have several suppliererWwampant labour rights violations are found faciory, the
brands may water down their responsibility”. (SACPM

In twenty first century many producers of electosnhave established hardware manufacturing faglith new
(cheaper) locations including Central and Eastaurofe, mainland China, Taiwan, Thailand etc. Furtiuee,
many centres of engineering design and software weved to India, Vietham and elsewhere. (Smitimn8ofeld
and Pellow 13) Thus, most of the labour violatibappen in those remote locations.

When referring to Labour Standards this researetalsp about the UN Global Compact Labour principléste
specifically those include:

1) The freedom of association and the effective reitimgnof the right to collective bargaining;

2) The elimination of all forms of forced and compuistabour;

3) The effective abolition of child labour;

4) Non-discrimination in respect of employment andugpation.

These four labour principles of the Global Compace directly derived from the International Labour
Organization's Declaration on Fundamental Prinsipled Rights at Work. This Declaration was adoptet998
by the International Labour Conference, a yeatilyattite meeting that brings together governmeeisployers
and workers from 177 countries. (United Nations)

The aim of the ILO is to increase the support & blusiness community for these principles throughGlobal
Compact. The labour principles deal with fundamieisties in the workplace and the challenge foinass is to
take these universally accepted values and appiy tit the company level. (United Nations)

Currently the biggest and most common labour viotathat can be seen in the supply chain of elagtsois the
lack of policy on freedom of association and cdliexbargaining of the factory workers.

For instance the report released in September B§1Hinnwatch, Cividep and SOMO entitled Phony Eijyal
describes the labour conditions in four factoriésnobile phones and accessories manufacturersdia.lThose
four plants belong to Nokia, Salcomp, Flextronind &oxxonn. (All separately)
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Therefore, the biggest issues on those facilitiesewthe lack of policy on freedom of association avage
discrimination. More specifically, on Nokia's facyocontract workers and trainees are paid sigmfigdess than
permanent workers and are exempted from wage r{fesus-Comelo and P&yhénen) Furthermore, although
workers in Nokia's factory had been able to joimoms, the rest of the companies still did not aliaw

In addition, the report entitled Game Console angi®l Player Production in China by Finnwatch, SAC@m
SOMO examines the labour practices in the Foxcéhextronics and Multitek facilities in China. It &iaally
reports the same findings: the lack of awarenessadé unions and code of conduct.

The situation in the factories of those manufactuie quite relevant to this research because shpply some of
the companies examined in it. For instance, Nokid 8amsung are Salcomp’s customers (Ferus-Comelo an
Pdyhonen, page 16); Dell, HP and RIM are custoroeextronics (Flextronics, 2011 Annual Reportg@s&86);
Philips and Sony are customers of Multitek (Poymbaad Chan Sze Wan, page 12). Furthermore, Foxconn
supplies most of the companies that are coveréusrpaper. Those include HP, Dell, Nokia, Panasd@®amsung,
Sony, Sharp, Apple and Toshiba. (David Pogue)

More than that, the absence of the some laboutsriggm be seen in the digital camera factoriesién@m. More
specifically, the report published by SOMO in 26mined seven digital camera manufacturers, wereral
belonged to Panasonic and Samsung. Generally sggakie main issues were the lack of right of foedf
association and collective bargaining and hiddeer@hination against women when it comes to thgtlenf the
contracts and maternity leave. (Kakuli and Schipper

Therefore, on the basis of the reports mentionedealii can be seen that currently the most fredyseen labour
rights issue in the supply chain of electronicghis lack of a policy on freedom of association a@otlective
bargaining. However, the other violations like distination and excessive working hours should net b
underestimated.
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4.1

4.2

Desk Research

This section describes the main publications used ldasis for the initial assessment of the congjsani question
on the main issues covered by this research suthlasbour conditions of the employees, 2. Heatith safety of
the consumers and employees, as well as 3. Thesvaast recycling. It also shows the reasoning usedhie
firms’ selection process, for the grading systend &or firms’ initial scores, based on the alreadsaikable
publications.

Furthermore, prior to the empirical research theckhof the companies’ public documents on threenm
categories mentioned above had to be done. Asu#t i#shat this section also shows the changesompanies’
scores.

EIRIS scoring framework

EIRIS is a leading global provider of research iodoporate environmental, social and governancipeance. It
is an independent, not-for-profit organization, whorks to help their clients to develop the marketvays that
benefit investors, asset managers and the wideldwtis mission is to empower responsible investaith

independent assessments of companies and advicgegnating them with investment decisions. EIR$8ttor-
based research teams provide in-depth coveragmoha 3,000 companies globally, covering over 10femrdnt

environment, social and governance issues. It kias 100 institutional clients including pension amdail fund
managers, banks, private client brokers, charéies religious institutions across Europe, the UBA Asia and
Robeco is one of them. (EIRIS, About us)

EIRIS offers reports on over 80 different ESG aréaduding board practice, bribery and corruptiomanaging
environmental and climate change impacts, humdrigignd supply chain labour standards. It usesla veinge of
sources to compose the report such as companyli pldcuments, NGO reports, media coverage, tradecther
journals and data made public by regulators. FEuantiore, EIRIS monitors the organizations periodiycah all of
these matters and updates the reports on the peograde and publications released. (EIRIS, Datacgaurust)

In this research the criteria and grades only$sués relating to labour standards in the supmincére based on
the EIRIS publications. More specifically only Slpghain policy, supply chain systems and supplgich
reporting criteria are being used in this papeRIBIwas chosen because of the reasons mentionee aind
Robeco’s membership.

Greenpeace scoring framework

Greenpeace is a non-governmental organization,hwhats to change attitudes and behaviour, to preted
conserve the environment and promote peace byysatglan energy revolution, defending the ocearsgepting
the world’s ancient forests, working for disarmamand peace, creating a toxic free future and cagnpa for
sustainable agriculture. (Greenpeace, About Greag)e

Since 2006 Greenpeace has been annually reledsinguide to the Greener Electronics, which has ineco
internet’s most trusted green electronics ranKimat is why it was chosen to become a basis ferrdsearch. The
report covers 15 companies including Hewlett Pattk&ell, Nokia, Apple, Philips, Sony Ericsson, Sams,
Lenovo, Panasonic, Sony, Sharp, Acer, LG Electsyriioshiba and Research In Motion (RIM). In theoreplGO
points out that all stages of product life — frortracting minerals and using energy to produce GH@ssions
during manufacturing, through the end of their lifgcling or disposal of a product have an impacttio&
environment. In order to identify which companies doing the best and worst, Greenpeace assigdegta each
of them on the scale from 0 to 10 (O to 100%). Webards to three main assessment categories dobgrenis
research, which are Greener Products and Sustaig@rations not all of Greenpeace’s categories weed.

However, some of the categories and their critaréadirectly related to three phases of the elpiisdife-cycle
discussed in this research. More specifically,Gineener products and Sustainable operations aner&lated to all
of the issues covered in health and safety of eypegle and consumers (manufacturing and consumeghases),
and the waste and recycling (recycling phase).
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Greener Products
It is known that many environmental impacts asdediavith electronics are aggravated by the incngggishort
product life cycles. The extremely rapid procesgpotting a new product on the market encourageplpen
replace electronics faster and faster. (Greenpdatteduction To The New Guide) That is why the qgamies
should address four important issues under thegoay, which are:
1) Product energy efficiency,
2) Avoidance of hazardous substances,
3) Use of recycled plastics
4) Product life-cycle.
(Greenpeace, Gude to Greener Electronics: Rartkiteyia explained)

Sustainable operations
As mentioned above all the stages of the supplyncbfithe electronics should be sustainable thathy this
category covers such issues as:
1) Measure and reduction of energy consumption irsthuply chain,
2) Chemicals management and advocacy,
3) Policy and practice on sustainable sourcing oftor paper,
4) Policy and practice on avoidance of conflict metals
5) Availability of effective voluntary tack-back wher®-EPR laws.
(Greenpeace, Gude to Greener Electronics: Rartkitegia explained)

For each of the criteria there is a certain amadirgoints that a company can get (Table 4). Thal fgrade per
company is calculated as following: all the poiatidressed by a firm are summed up first, then éiidy the
total possible amount of point, and then multipl®d10 in order to get a grade ranging from O toHOwever,
after a thorough study of all of the criteria, oflput of 13 were chosen for the further assessrbentuse of their
direct relevance to the issue of thee-waste, thigtrésearch focuses on. In other words that iauserthis research
does not focus on all matters that Greenpeace so\Rarticularly the energy category and its datdo not relate
to the phases of electronics life cycle discusadtlis research.

43 Companies selection

It is previously mentioned that Greenpeace coveérgdmpanies in its report. However, the EIRIS dasabhas
available profiles only for 11 companies out ofshd 5. Therefore, the sample size of this resaanthdes only
those 11 companies, because otherwise the gragigns used is not comparable and reliable. Thasesfi
include Hewlett Packard, Dell, Nokia, Apple, Phélifsamsung, Panasonic, Sony, Sharp, Toshiba and RIM

In order to make the overall assessment of thesflbased on both the EIRIS and the Greenpeace se@did, the
EIRIS grading system was transformed into one widmparable scale levels. Thus, a maximum amoutheof
issues that have to be addressed were identifreglifthree EIRIS categories mentioned above.

In addition, all of the criteria were assumed todggal in their weight, because all of the issumgehhe same
importance for the companies. The Table 4 givesvanview of the criteria, of the life-cycle phaghey apply to

and of the maximum points a company can scoredoh @f them. Therefore, in order to calculate thmlgined

grade per firm, the same system was used as imf&aee report. In other words, all of the pointsies addressed
by a company in all of the categories were summea@nd divided by the total maximum points possii6i4).
Based on the overall requirements discussed ineTablinaddressed issues per individual company idergified
(Appendix 4). The most crucial of them were addedss dialogues with firms.

Table 4: Overview of the criteria used

Phases — Categories Criteria Ma}X|mum
points
EIRIS
Manufacturing phase - Labour conditions of tg%pply chain policy 11
employees
Manufacturing phase - Labour conditions of tge .
Upply chain systems 9
employee
Manufacturing phase - Labour conditions of |the @yphain reporting 15
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employees
Greenpeace
Consgmer use and Recycling phases — Waste Fﬁrc')‘cjiuct Energy efficiency 5
recycling
Consumer use and Recycling phases — Health &\p(éjldance of Hazardous substances in
safety of consumers and employees, waste |‘an 5
. products
Recycling
Recycling phase — Waste and recycling Use of redyplastics in products 3
Recycling phase — Waste and recycling Productlyide 3
Consumer use and Recycling phases — Health and
safety of consumers and employees, Waste | @hdmical management and advocacy 5
Recycling
Recycling phase — Waste and recycling Voluntari-tzacks where no EPR laws 8
Total 64

Table 5: Overall requirements per individual criteria

Criteria Requirements
Supply chain policy The policy should cover such issues as 1) childdab2) forced labour, 3) discrimination, 4
freedom of association and collective bargainingh&alth and safety, 6) wages, 7) workin
hours, 8) disciplinary practices, It also should®epublicly available, 10) integrated into th
company's procurement process. 11) In additionctivapany should have membership of la
relevant initiative for dealing with labour standsr
Supply chain sysA single company should: 1) communicate of the gytio suppliers globally, 2) visit/audit
tems suppliers to check compliance with the policy, 3vé procedures for addressing non-
compliances found, 4) train of relevant employesithér its own employees or those of its
suppliers), 5) have senior responsibility for sypghain labour standards, 6) communicate of
the policy to supplier employees, 7) demonstratt ith systems are targeted to areas of highest
risk or demonstrate comprehensive coverage of @sagement systems, 8) demonstrate clear
links between its supply chain labour standardsagament systems and its procurement man-
agement systems, and 9) engage into extensiverapditd monitoring of suppliers including
through the use of external monit
Supply chain re-A company has to : 1) have a publicly availableqypl2) communicate the policy, 3) publish
porting details of visiting/auditing suppliers, 4) publisttetails of procedures to remedy non
compliance, 5) publish details of training, 6) thse the number of supplier facilities mon
tored/audited, 7) disclose the proportion of sumbigin monitored/audited, 8) disclose the risk
assessment and results, 9) publish details of lstddter dialogue/engagement, 10) provide e
amples of the non-compliances found with its pglidjl) disclose the amount of non
compliances found with its policy, 12) publish data supplier performance, 13) disclose its
response to non-compliances found. It also hasldoeaswo of the following issues: 14) ob-
tain independent verification of the report, 15}ai stakeholder verification of the report o
evidence that stakeholder engagement has inforapaattrwriting and 16) provide an evidenc
of innovation/leadership in reporting.
Product energyAn organization needs to: 1) report the percentdgeew models (of specified products) tha
efficiency meet the latest Energy Star requirements, 2) reperpercentage of those models in (1) that
exceed Energy Star requirements and specify by péraientage they exceed the Energy Star
standard for the particular mode, 3) list the namswed numbers of the models exceeding the
latest Energy Star requirements, 4) set the obgstior further energy consumption improve-
ments of its products, 5) not lobby against stripteduct stricter product efficiency standards.
In other words the company should not be a membertoade association or other business
institution that is undermining political suppodrfstronger energy efficiency standards for
products.
Avoidance of Haz-A company has to: 1) make all products on the nidree from Poly Vinyl Chloride plastic
ardous substances (PVC) and Brominated flame retardants (BFRs), aoitiyn beryllium and phthalates, 2) set la
time line for phasing these substances out, 3) rieetcommitments on time, 4) substitute
harmful chemicals in the production of electroniosprevent worker exposure to these sub-
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stances and contamination of communities near ptamufacilities, and 5) eliminate harmfu
substances to prevent leaching/off-gassing of ctesiisuch as brominated flame retardants
(BFRs) during use, and to enable electronic sadpetmore safely recycled.
Use of recycledA firm should: 1) source at least 5% of all plastiom recycled plastic streams (net), 2) pro-
plastics in products vide information on products that have post-consureeycled plastics content, with details of
the percentage of recycled plastics used in thdymts and 3) provide a plan and timeline fo
increasing use of post-consumer recycled plastiGes of total plastics used by 2020 (net).
Product life-cycle A company has to: 1) have above average lengthoafugt warranty for best-selling products,
2) provide/demonstrate examples of innovation iferdycle extension, and 3) report publicly
on their websites the average length of productamty for their three best-selling products or
product groups, as well as the length of time pfaeement parts availability.
Chemical manageAn organization should: 1) make lists of restridheshned substances publicly accessible, |2)
ment advocacy describe how these requirements are enforced ahmigsupply chain, 3) provide lists of sub
stances being considered for future restrictioalionination, 4) provide information explaining
the factors they consider when making these IBtgpublicly advocate for strong chemical
legislation across the sector, for example, puplédvocating for inclusion of additional sub-
stances under Restriction of Hazardous SubstaR#4S).
Voluntary take-backA company should: 1) take financial responsibifity dealing with the e-waste generated by
programs where naheir products; 2) take back discarded productlinountries where their products are sold. In
EPR laws other words the company should provide free, easygéobal take-back and recycling services
for all their discarded products, both for businasd individual customers, in every country
where their products are sold; 3) re-use or recfmse products responsibly, 4) provide easjly
accessible information to individual customers dratto do with their branded discarded elec-
tronics in every country where their products arel.s5) publish data showing the quantities of
e-waste recycled on a regular basis (at least dgpud) publish data that shows the global
amount recycled as % of past salepbyduct type, 7) achieve over 25% recycling rate needs

for at least one specified product group, and ®pstt Individual Producer Responsibility ini
tiative.

=

()

(EIRIS, Portfolio Manager Supply Chain Policy, 2D{R2IRIS, Portfolio Manager Supply Chain Systentl 2)

(EIRIS, Portfolio Manager Supply Chain Reporting12) (Greenpeace, Gude to Greener ElectronicskiRgn
criteria explained, August 2011)

The sections below show the outcomes of the EIRtEGreenpeace grading separately as well together.
4.4 EIRIS assessment — Prior to desk & field researches

As mentioned above with respect to the Labour Statwdin the supply chains of electronic produdeisriesearch
focuses only on three criteria, which are supplgirctpolicies, supply chain systems and supply chejrorting.
Using EIRIS database the sores for companies istiquewere derived. Figure 7 represents the overelure of
the outcomes.

HP
Nokia
Dell
Philips
Apple
Toshiba
Sony
Panasonic
Sharp
Samsung
Rim

0,0 1,0 2,0 3,0 4,0 5,0 6,0 7,0 8,(
Figure 7: Companies' scores on Labour Standards in Sup@inGEIRIS)
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From the figure above it can be seen that witheeisip the labour standards practices in the sugmyn, Hewlett
Packard performs the best, addressing 74% of suess while Research in Motion performs worst ity 34%
addressed. In addition, the top four companies hateeved almost full scores for supply chain potidterion 10
out of 11, and relatively high scores for supplypiohsystems ranging from 6 to 7 out of 9. Howetee, supply
chain reporting is the one most poorly addressehl sdores from 7 to 9 out of 15. A similar pictgan be seen in
case with the rest seven companies. Thus, the adosessed criterion is the one concerning poliowdver, the
reporting is the weakest link for them. For deapaterstanding of the grades see Appendix 7, Tdble 1

Greenpeace assessment — Prior to desk & field regess

Figure 8 presents the results of the Greenpeacsd bas the selected criteria. Thus, a quite diffepoture in
companies’ order can be seen in comparison to lREEscores in Figure 7. According to Greenpea@pla is
the leader with 69% addressed issues with regardlet environmental aspect of the life cycle ofcelenics

covered in this research. However, RIM is stilltba last position with only 14% of the requiremesdsiressed.
6,9
6,6

RERTIYINYY

XS Al A\S o s 20 (3
& o o & &9 LR Rt

55
|

Figure 8: Greenpeace selected criteria rating

It can also be seen that only one company (Nokajes in the top four reflected in the EIRIS anc&&meace
assessments. However, the other three changedefdhesrthese top two firms managed to achieve thkeelst
grade for product energy efficiency criterion atmast a full grade (7 out of 8) for voluntary takaeks where no
EPR laws. However, the least addressed criteritharase of recycled plastics and product life eycl

A similar picture can be seen with regards to tleestvperformers (RIM and Philips). The best addrdssiterion
is Product efficiency and the worst is product tifecle. For more detailed overview of the gradesAgpendix 7
Table 10.

4.6 Overall assessment — Prior to desk & field research

On the separate EIRIS and Greenpeace scores, mhigirem results were acquired. Thus, the overatupgcof
how a single company is doing with regards to fithe three phases of electronics supply chainbeaseen in the
Figure 9. Therefore, as Nokia was one of the pedbrmers according to the NGOs, it turned olida leader in
a combined ranking with 69% of the criteria addeesdMoreover, RIM still stayed on the last positigith only
25% of the issues addressed.

At the same time, Hewlett Packard and Apple mandgesiay on the top as well, whereas Samsung, biieeo
best performers according to Greenpeace, movdtktbdttom four.
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2,5

Rim Sharp Samsung Sony Panasonic Toshiba Philips Dell Apple HP Nokia

Figure 9: Total Companies' scores, Greenpeace and EIRISinethb

As it was already discussed in sections 4.4 andmMdeneral all of the companies perform best witgards to
criteria such as supply chain policy, supply ctaistems and product energy efficiency. While atsdrme time on
average the least addressed criteria are prodeatyicle, supply chain reporting and use of reay@kastics. For
more insight on the grades please see AppendibleT2.

At this point in the assessment it is possibleapthat Robeco might be more willing to engage mttialogue on
the life cycle of electronics with the least perfiimg companies such as RIM, Sharp, Samsung, Sody an
Panasonic.

In the next sections of the research, the poirgshhve not yet been addressed by the companiessaarched in
depth and the results are integrated into the ggadystem for better understanding of the compaci@sent
positions.

a7 Companies assessment based on desk research

Before addressing all the requirements the companigjuestion should fulfil, a desk research ofrtpablicly
available documents took place. On the basis sbrite companies received additional points to thialioverall
assessment. Those points were calculated as folld¥@gl= 0.16 per 1 addressed issue required byereith
Greenpeace or EIRIS.

Therefore, only 3 out of 11 companies manageddgrpess on the issues described below.

Sony:
1) Effective voluntary take-back programs where no BBRs — 0.16 points. The company expanded the
corporate take-back and recycling program to mame@ECD countries, which include China, Taiwan, and
Thailand. (SONY Corporation 248-261)

Toshiba:
1) Effective voluntary take-back programs where no ERRs — 0.16 points. The Corporate recycling prots
now include medical equipment, air conditionerssibess use equipment, washing machines, dryers,
refrigerators, freezers, TV sets and PCs. (TosBi)a

Apple:
1) Chemical management advocacy — 0.16 points. Appldigly acknowledged its support for ROHS (Apple
Apple TV 2)
2) Product life-cycle — 0.16/2- 0.08 points. The compeade only information about warranties for itsqucts
publicly available (Apple, Hardware Warranties).
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Therefore, the Figure 10 presents the initial coreBiscores (inner circle) which are also shownigure 9 and
the ones modified as a result of the research wipamies’ public documents (external circle). Thgufe shows
that generally the picture of the ranking did rlearge dramatically. In other words most of the canigs stayed
on the same places in the rank. Nevertheless, Bamaged to move one position up and now beingeasdme
level as Panasonic.

Nokia 6,9

Figure 10: Changes in grades based on the companies’ pudgimaents

Moreover, from the description above it can be sbhahthe companies most often managed to addressfahe
requirements from criterion covering voluntary tdlaeks where no EPR laws. However, most of therattieeria
stayed the same. For better understanding of hewdbres were calculated see Appendix 9 Table 13.

Consequently the doughnut chart above indicatdstlen if the companies have made some progretisedhree
phases of supply chain, most of them might not igbbit. That is why it is crucial to conduct an arygal
research, which is described in depth in section 5.
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5. Field research

This chapter briefly discusses the results of asiglgpf the companies’ responses gathered eitheemiails or
phone interviews as well as it shows the qualitathutcomes (scores) of the dialogues and their énpia the
companies’ final scores. In addition, this sectil@scribes the engagement objectives that Robeaddshee for
this upcoming theme on life-cycle of the electrerand the financial overview of the chosen commanie

5.1 Results of the field research

The empirical research was held in through seractired questionnaires that were sent to eacheoédimpanies’
Investor Relations (IR) or CSR departments via dsnin total 11 departments were contacted, omecpmpany.
If there was no reply for a week the re-minder elsnaere sent out. Most of the organizations resigarrelatively
quickly, while the others kept silent for at leashonth. That is why it was decided that unlessna ifeplies to the
questionnaires within two months its answers wadtibe incorporated in this research. Therefoltezamhpanies
have responded and 10 managed to show the pragesss in either manufacturing or consumer use orchieg
phases of their products life cycles. The primaaiadvas received either via e-mails or phone irgery with 11
corporate representatives, one per company.

For each fully addressed matter a company gets4/846 points, which is incorporated into the figeade by
adding the point to the scores obtained as a resililesk research (see Figure 10, external cireleyvever, if an
issue was not fully achieved a half of the poindssigned then. Thus, below the summaries of tlestiquns that
each company has managed to address up till nowghenen. These outcomes were the result of the paksc
assessment.

Dell:
1) Supply chain systems — 0.16 points. Dell commuegats supply chain policies to its suppliers anelirt
employees globally.
2) Supply chain reporting — 0.16 points. The compaports on the examples of non-compliance foundndur
the audits of its suppliers
3) Product life-cycle — 0.16 points. Publicly availalthe length of warranty and the spare parts ferctirporate
products.

Hewlett Packard:

1) Product energy efficiency — 0.16 points. Althougtewlett Packard does not publish the percentagisof
products that are Energy Star qualified, it dossldse all the devices that are qualified. Thustettare more
than 600 goods listed on the corporate websitew(étePackard, ENERGY STAR). Consequently, it
considered by Robeco to be a positive achievement.

Research in Motion:
1) Avoidance of hazardous substances — 0.16 poingt i§tbecause RIM has met its target of phasingleat
phthalates from all its accessory products, andwémg beryllium from all its devices and making Btherry
handsets PVC free

Nokia:

(7]

1) Supply chain systems — 0.16 points. Nokia commuegcéhe Corporate Labour Conditions Standards and

Code of Conduct to its suppliers and their empleygebally.
2) Chemical management and advocacy — 0.16 points. Gmpany has made its Corporate Supplier
Requirements for Environmental Management pubbsigilable.

Samsung:
1) Supply chain policies — 0.16 points The Companyireg its suppliers to meet core ILO conventioraawé
freedom of association and collective bargaining.

2) Supply chain systems — 0.16 points. Samsung conuaigs its policies to suppliers and their employe
globally.
3) Supply chain reporting — 0.16 points. It reportstb@ number of facilities of its suppliers monitdre 0.16
points
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4) Supply chain reporting — 0.16 points. The compaisgldses examples of non-compliance found duriry t
audits.

5) Avoidance of hazardous substances — 0.16 pointss@#) has reached its goal of phasing out phtlsafiaimn
all its mobile phones and MP3.

Sharp Corporation:

1) Chemical management advocacy — 0.16 points. Theaoynrequires its suppliers to report on use ofaaer
BFRs. More specifically, it demands reports on asBolybrominated biphenyls (PBBs) and Polybroredat
diphenyl ethers (PBDES).

2) Supply chain reporting — 0.16 points. Sharp disddaformation on the trainings of its own emplayaad the
ones of its suppliers.

Toshiba:
1) Product life-cycle — 0.16/2=0.08 points. The lengthwarranties for every corporate product is peipli
available.
2) Effective voluntary take-back where no EPR lawst6(oints. The company now offers recycling prawga
in non-OECD countries that cover not only TV sets.

Sony:
1) Supply chain policy— 0.16 points. The policy covelisciplinary principles through prohibiting harsin
inhumane treatment.
2) Thirds party audits of the corporate supplierst6(oints.
3) Product life-cycle — 0.16/2=0.08 points. Publiclkagable length of warranties for the main prodgiciups.
4) Supply chain systems — 0.16 points. The procedoreaddressing non-compliance are publicly avadabl

Philips:
1) Supply chain reporting — 0.16 points. Philips répan the amount of suppliers audited. For instaimc2011
300 audits took place, while the company has ard@n@00 suppliers.
2) Chemical management and advocacy — 0.16 pointdlipBhmade its Classified Substance list publicly
available.
Panasonic
1) Supply chain systems — 0.16 points. Communicatidime policies on labour standards to suppliers thued
employees.
2) Supply chain reporting — 0.16 points. Publicly éalalie procedures to remedy non-compliance.
3) Avoidance of Hazardous substances — 0.16 poinimiridtion of BFRs from new smartphones as of the
beginning of 2012.
4) Chemical Management advocacy — 0.16 points. Theflieestricted substances is publicly available.
5) Voluntary take-backs — 0.16 points. The collectiate is represented as a percentage of past sales.
6) Voluntary take-backs — 0.16 points. Targets forfthiere collections are set.

The interview with Apple, showed that the compait/ bt improve on any of the points required. Thene its
score stays unchanged.
The full description of the notes can be found ppandix 6.

The quantitative results of the desk and field aes®es can be seen in Figure 11. In additionbidischart presents
the progress made in each of the stages of tharakselhe scores are presented in such a wayrihtheaight side
the initial grades can be seen, in the middle toees after desk research are shown and on thiléefinal grades
that include the empirical research are presented.
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OInitial assessment by Greenpeace & EIRISE After desk research m After field and desk research
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Figure 11: Initial, after Desk research and after Empiriesearch Grades per company

From the figure above it can be seen that Noksiilisa leader with 73% of the requirements addrdssith regard
to the waste and recycling, the health and safétthe@ employees and consumers, and labour condit@in
employees. Generally speaking almost all of thepamies stayed in the same place in ranking. Howe&any,
Samsung and Panasonic did manage to show the isments made and to move froffy 8" and 7' positions to
the 8", 7" and &' , respectively, by addressing 54%, 55% and 58%hefrequirements. For more in-dept
understanding of the scores calculation see Apgendiable 14.

On the basis of the Figure 11 several companidsbeikchosen for the upcoming Robeco’s engagemetifesn
cycle of electronics. In other words, the firms efhigot the lower scores will have more chancesetadiected.
That is why Research in Motion, Sharp, Toshiba,ySand Samsung are the most appealing candidates.

Engagement objectives for Robeco

After the choice of companies has been made RoWédcstart contacting the firms again in order togage in a
more in depth dialogue on the still outstandingiéss That is why the next step for Robeco woulddfaing the
universal objectives it can set for this engagement

The Figure 12 represents all of the criteria usethis research and their average degree of coimplby all the
companies before the research and after. The asilmus supporting this information can be found\ppendix 7
tables 15, 16 and 17. Thus, it can be seen thahtist addressed matters have been and still asufiy chain
policies, product energy efficiency and supply ohaystems. On the other hand, the use of recydastiq
product life-cycle and supply chain reporting stite the least addressed issues. That is whymbst likely that
the focus of the engagement will be directed towaném.
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Supply Chain Palicies 8??5'3%/?
0
Product Energy Efficiency 71(?5"3%)
0,
Supply Chain System 617&2;7 &
0,
Chemicals Management and Advoca 49,10/"38’2 &
Provides effective voluntary take-back where 55,7%
EPR laws 50,09
, . 49,1%
Avoidance of Hazardous Substances in produ 41,8%
0
Supply Chain Reporting 32?55/% %
Product Life-Cycle 24,25}01'8 °
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Use of Recycled Plastic in Product %3%02
’ 7
EFinal average OInitial average

Figure 12: Average degree of completion per criterion
Usually Robeco tries to restrict the number of otiyes per theme to 3-6. That is why for the therh&fe-cycle
of electronics several criteria should be combiimeduch a way that their importance will not be iiished.
Therefore, the Table 6 presents the combined dtbgesct

Table 6: Robeco's engagement objectives

Name Description

tions conducted at the suppliers’ si

the company’s (new) products.
Hazardous sub- The company should have a public policy with explieference to
stances and recycled 1) The use of recycled plastics in its products,

(BFRs), and antimony, beryllium and phthalates,
3) The active identification of new chemicals for @lation or restriction in its own

operations

ment transparency | 3 including theresults of independent verifications conductedhatdompany’s sit

ity) and the implementation of take-back progranoslgwide.

These objectives will most likely be adopted by Bab for the new thematic engagement on life cydle
electronics.

5.3 Financial overview of the selected companies

After the selection of companies for the new engagyg has been made, it is good to have a lookeatfihancial
performance. Table 7 presents the averages oftDekgsets, Quick and Net Profit Margin ratios firsaselected

ROB=CO 19 June 2012 37/86

Labour issues in the The company should have a public supply chain paficplace with explicit reference to
Supply chain health and safety of employees, child labour, fdledour, non-discrimination and freedon
of association & collective bargaining. In additidre company should be transparent ¢
the way it implements the supply chain policy, uathg the results of independent verifica

Energy efficiency The company should have a public strategy whicludes targets for lower energy use of

plastics management  2) The banning of Poly Vinyl Chloride plastic (PVC)daBrominated flame retardants

Chemical manage- The company should be transparent on the way iteiments the policy under objective na.

Product life-cycle The company should have a public strategy whicbrseto lengthening the life cycle of the
management company'’s electronic products (including the lengthvarranties and spare parts availabil

n
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companies. The figures were calculated on badiseoperiod from 2005 to 2011. For deeper undergtgnaf the
calculations see Appendix 8 Table 18.

Therefore, from the table below it can be seen that worst performing company (RIM) with regards to
Manufacturing, Consumer use and Recycling phasesmily chain covered by this research, on avenageeen
performing better than the other firms. In otherd# only 24% of RIM’s total assets are financewtigh debt.
The company’s high quick ratio indicates that isecaf unexpected liquidation RIM would be able &y jpff all
its short-term debts. Lastly, the positive andtieddy high Net Profit margin figure indicates thhe company has
enough profits after all the expenses to reinvast internal growth. That is why, RIM does not hdvg debts, as
it can support growth with internally generateddsn

In case with the rest of the companies presentethentable, it can be seen that even though theforpe
considerably better that RIM with regards to thppy chain management (Figure 11), their finanpgformance
is not very promising for the investors.

Table 7: Average Debt to Assets, Quick and Net profit margtios per selected company

Company Debt to assets Quick ratio Net Profit margi
Samsung 38% 1,19 8,2%

Sony 72% 0,90 0,6%
Toshiba 79% 1,05 0,3%
Shary 60% 0,84 1,3%

RIM 24% 2,5¢€ 18,2%

Generally it is quite difficult for an investor tmk any kind of sustainability improvements pemgeany to the
financial returns/performance. Thus, Robeco isaroexception to this rule. Currently, the in-hoirseestment

analysts do not have any quantitative prove otctireection, but the different ESG indexes like Dlnmes shows
that in some industries the link can be made. Rstiance the market value per share of British Retmno still has

not recovered after the oil spill in Gulf of Mexicalthough, some correlations can be seen in varindustries, it
is still very difficult to make a clear link betweecompany’s ESG and financial performance due &ather

factors influencing the organization. Those catide regulations, investors, and market busineske @tc.

Nevertheless, lately Robeco has been experienbmgdlue destruction with regards to Sony and ShEhs is
because of low barriers for entry, fierce compatitilow/negative profitability, poor free cash flggneration and
poor returns on invested capital. Similar pictigeseen in case of RIM, Toshiba and Samsung. ThereéRobeco
does not plan to invest in these companies anydooa. In addition, the Table 8 presents the fatechNet Profit
Margin per company, provided by one of Robeco’skbran Deutsche Bank. Thus, it can be seen thabakiis
not very optimistic with regards to future investite

Table 8: Forecasted Net profit margin per selected company

Company Average for last 6 years 2012 2013

Samsung 8,2% 10,8% 11,0%
Sony 0,6% -7,9% 0,9%
Toshiba 0,3% 1,2% 2,2%
Sharp 1,3% -15,3% -3,6%
RIM 18,2% 6,3% 8,3%

(Deutsche Bank Group) (Deutsche Bank)

Consequently, even though Robeco has no intenfiaaquiring more stocks of the 5 companies seledtedll a
holds a certain amount of shares in them. Thathg Wvstill should initiate the new engagement e tycle of
electronics, because generally the companies are widing to respond to shareholder’'s concernspthan to
concerns of non-shareholders.
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6. Conclusion

This research focused on the ways of how the e@eics manufacturers worldwide can improve with eesgo

their supply chains and products in order to mimérthe impact their products have on the envirotiea health
of the employees and of the consumers. Therefoee fthases and topics in the supply chain of eleics where
touched upon. Those phases were Manufacturing,@oersuse and Recycling. The categories includethtimur

conditions of the employees at the factories, #ath and safety of consumers and employees, andidkte and
recycling of the devices.

It was identified that the ways for electronicsquoers to manage their supply chain in sustainalklener were:

1) Controlling and recycling the e-waste flows of ttwegporate products, striving for lower amounts atdrdous
substances used in the production and adhere todhle regional and global legislation and initias.

2) Offering longer warranties as well as making thprapriate spare parts available for the reparatiorarder
to increase the life time of electronic devices.

3) Taking care of the disposed goods themselves throegycling their products in the appropriately ipped
facilities/smelters.

4) Making the products more energy-efficient.

5) Adopting policies for suppliers allowing for freedmf association and collective bargaining, prdiigi basic
labour standards violations such as discriminaswessive working hours etc.

This research also investigated the current staiisgé1 producers of electronics with regard tortteufacturing,
consumer use and recycling phases.

The desk and field researches showed that mokeafdmpanies managed to improve in taking respiitsivith
respect to several issues. The companies thatvachibe highest progress were Sony, Panasonic amdug
each moving one poison up in the ranking. Howether best and least performing companies did natgdhas a
result of this research. In other words, Nokiaiis@n the top of the list, while RIM is at the myelast position.

In addition, the research examined which of theegsssent categories used, were addressed by comphaie
most. Thus, it was shown that the firms have mestnod the requirements concerning supply chaincpesi
product energy efficiency, and supply chain systaiiile at the same time they still had to addresst of the
matters with respect to use of recycled plastigroducts, product life-cycle, and supply chain répg.

Furthermore, the criteria used in this researcreviil@nsformed into the engagement objectives fdreRo's new
engagement theme on life cycle of electronics. Bua smaller amount of objectives used by Robeeeraé
criteria were combined. Therefore, 5 objectivesenaeated: Labour issues in the supply chain, Brefficiency,
Hazardous substances and recycled plastics manageGtemical management transparency, and Prodect
cycle management.

Lastly, the research looked at several financi#kga for the 5 companies proposed for the new drols
engagement. Thus, currently no link between thanitial and ESG performance could have been fould, & a
worst performing company had the best average diabparameters for the last 6 years. Furthernthre,to many
various factors affecting the companies, it is veifficult for an investor to connect any kind aissainability
improvements made by a firm to its financial resulb addition, Robeco’s internal as well as exkforecast
showed a record of value destruction for all 5 cams. That is why it is not going to invest in avfythose
organizations in the nearest future.
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7. Recommendations

On the basis of this research, it can be statddhtheadays producers of electronics should takesrotiative in
respect to expanding their responsibility over shipply chain, as the labour, chemical managemehtvaste
issues become more and more urgent.

More specifically, the investigated companies stialifect their focus mostly toward the use of réeglastics
in the products, the extension of the life-cycldstiee devices, the supply chain reporting, the d&ote of
hazardous substances in products, the world wigehliack programs, and the chemical management.

That is why it is recommended for Robeco to operew thematic engagement on life-cycle of the ebeits.
However, not all of the companies researched shoelldngaged with and not all the initial criteti@sld be used
for the assessment. On the basis of the resuttisofesearch RIM, Sharp, Toshiba, Sony, and Saghsbiould be
under the engagement.

In addition, the objectives for this theme shouldarporate all aspects, which one deem importathebasis of
this research. That is why it presented the pakeotmbined criteria that Robeco may use. ThosedecLabour
issues in the supply chain, Energy efficiency, Hdaas substances and recycled plastics manage@iesmical
management and transparency, and Product life-oyateagement.

Furthermore, Robeco needs to set a threshold er dodconsider a single engagement to be succhssfased.
That is why in my personal opinion it would be @zable to require a company to address 4 out dijécbves
mentioned above. This way, the investment manager e sure that most of the requirements have been
successfully achieved.
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Appendix 1: Sales of Electronic products in USA

9.

x010¢

sdopisaq m
Sa|qeiod In

$321A3p Ad0d-pieH m
S2IN 1N

spieoqAa) I
SI0JUOW 1Y) Dd Im
sjpued 1e|}dd m

SAL 1Y) m

SAL |2ued-ie|4 |n
SAL uondaloid m
SAL. QWOIYDIOUO [T

$301A3P 3|IGON [

S00¢T

sreak snoinaigdsamwinss uo paseq paldsloid are QTOZ 10} S)Nsay

"P|OS SHUN goUIBU Ul ‘Jeak [apow Ag s1onpoid 21uo109|8 Jo sajes £T ainbiq

5661 0661

a8

0s

(00) 8

0sT

00¢

0S¢

00¢€

0S€E

oov

osvy

(syonpoud jo suol||iw) sajes

(ICF International 9)

45 /86

19 June 2012

ROBE=CO




sdopjsag m
S3|geuod m
saoInap Adod-pieH mi
DI W

spieogAay mi
SI0NUOW | YD Dd W
sjaued 1e132d m
SALLYD W
SAL|2ued-ie|4 m
SALuoIwaloid m
SAL QUOIYI0UOIA [

S2IIABP QO [

*0TO¢

‘sieak snoinaigsamuwisa uo paseq paloaloid ale 0TOZ 10} SYNsay

‘plos s1adpo suo} uoys ‘Jeak |apow Aq s1onpoud 21u04108]9,0 sofes T ainbi4

0002

S66T 0661 S861 0861

00s

00S‘T

00SC

(suoy 340ys jo spuesnoyy) ss|es

(ICF International 10)

46 /86

19 June 2012

ROBE=CO




Appendix 2: Life time assumption of Electronics inthe USA
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1. Appendix 3: Electricity consumption
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Note : The information presented above is illustrative, based on annual usage for a typical OECD household.
Electricity used for water heating, space conditioning and lighting are not included.

Key:
TV1  Primary television DVR  DVD player with integral hard disk
TVZ2  Secondary television cD Compact disc player
STB  Set-top box PC Personal computer
Figure 15: Typical OECD household electricity consumption @jan traditional and digital appliances
(International Energy Agency 235)
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Figure 16: Estimated global electricity consumption from 1&fid CE equipment, 1990-2030
(International Energy Agency 238)
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12. Appendix 4: Requirements for the companies

On the basis of the EIRIS and Greenpeace’s refartsach of the companies the general requiremeete set
out. Therefore, by addressing the issues below ehthe companies can obtain the highest gradethéooverall
assessment (Labour Standards and Greenpeaceagritieri addition, these issues were used as theapyim
guestions to the companies during the interviewsredver, the companies below are ranked from tivedo to
the highest score.

12.1 Research in Motion

Supply chain policy

1) RIM does not require its suppliers and sub-conbracto meet the core ILO convention areas of ctillec
bargaining; does not show evidence of being cleatiggrated into its procurement process. (the Gomp
does state in its supplier code of conduct thatséfecting and retaining Suppliers, RIM will tak&oi
consideration whether a Supplier can in an open ajdctive manner demonstrate its active pursuit of
compliance with the Code'. However, this is nofisignt information to meet this element)

2) It does not show evidence of being reinforced iy @ompany's membership of a relevant initiativeidga
with supply chain labour standards.

(EIRIS, Research In Motion Profile)

Supply chain Systems

1) It does not communicate it to the suppliers' emgdsyglobally;

2) Does not disclose procedures for monitoring thebeys for compliance with the policy;

3) Does not disclose procedures or visiting/auditteguppliers;

4) Does not demonstrate extensive auditing and mangaf its supply chain through external monitors;

5) Does not disclose procedures doe addressing nopleomoe

6) Does not disclose info on the training of relevamiployees(both own and suppliers’);

7) Does not have a clearly-defined senior person resple for supply chain labour standards;

8) Does not demonstrate that its systems are targetdte areas of highest risk or demonstrate congmsiie
coverage of its management systems;

9) Does not demonstrate clear links between its supp8in labour standards management systems and its
procurement management systems

(EIRIS, Research In Motion Profile)

Supply chain reporting
1) No indication that the Company publicly reportsammunication of its policy or on details of itsstgms
for monitoring/auditing.
2) No indication that it reports details of its proaess for remedying non-compliance or its systemgréoning
employees/suppliers.
(EIRIS, Research In Motion Profile)

Product Energy efficiency

1) RIM does not report on the energy efficiency oftcitargers as a percentage of all external powecekev

2) RIM needs to set objectives to continue to imprtheeenergy efficiency of its products, to aim fograater
percentage of energy efficiency improvements, a$ agereport on the energy efficiency of its chasgas a
percentage.

3) It needs to reiterate its support wherever posdibiemore stringent energy efficiency standards dr
electronic products. It needs to distance itseffrsuch regressive positions or risk incurring agty point
in future editions of the Guide. ( RIM is a memlmdr CEA, an industry association that recently made
comments against the battery chargers systemsateguln the California Appliance Efficiency Regtitas)

(Greenpeace, Guide to Greener Electronics: RIM)

Avoidance of Hazardous substances
1) RIM has no products that are free from hazardoubstances such as BFRs, PVC, phthalat
antimony/antimony compounds and beryllium/berylliosompounds.
2) RIM needs to set timelines to phase out the usleasie substances in all of its products.
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(Greenpeace, Guide to Greener Electronics: RIM)

Use of recycled plastic in products
1) RIM needs to provide any data or examples of its af post-consumer recycled plastic. “Continual
investigating alternative and more sustainable risdsethat have higher recycled content or that racee
easily recyclable”
(Greenpeace, Guide to Greener Electronics: RIM)

Product life-cycle
1) RIM needs to provide information on the averageytlerof warranty or availability of product replacent
parts.
2) RIM needs to publicly disclose the length of watyeand spare parts availability for its main prodies
3) It also needs to show some innovative measuresitice¢ase lifespan and durability of whole produ
systems, rather than only individual parts.
(Greenpeace, Guide to Greener Electronics: RIM)

Chemical Management and Advocacy
1) No evidence of advocacy for strong chemicals lagish.
2) No information on its chemicals management prodi@mproducts or manufacturing, or the criteriases for
identifying new chemicals for elimination/restrami.
(Greenpeace, Guide to Greener Electronics: RIM)

Effective voluntary take backs where no EPR laws
1) RIM has no take-back programs outside of North Acaeand does not report on the quantities of e-evist
collects and recycles.
2) It needs to set targets to increase its take-bagkecycling activities.
(Greenpeace, Guide to Greener Electronics: RIM)

12.2 Sharp

Supply chain policy
1) Sharp does not require its suppliers and sub-adptsito meet the core ILO convention area of ctille
bargaining.
2) It does not show evidence of being clearly integgtanto its procurement process
3) It does not show evidence of being reinforced iy @ompany's membership of a relevant initiativdidga
with supply chain labour standards
(EIRIS, Sharp Corporation Profile)

Supply chain Systems

The Company does not:

1) Communicate its policy to its suppliers' employgkbally

2) Disclose procedures for visiting/auditing its suerd

3) Disclose information on the training of both itsroemployees and those of its suppliers - the Compas
indicated that it trains its major suppliers inda@nnually but needs to provide information ontthming of
its overseas suppliers in order to meet this elémen

4) Demonstrate that its systems are targeted to #esaf highest risk or demonstrate comprehensiverage
of its management systems

5) Demonstrate clear links between its supply chddola standards management systems and its procoireme

management systems
(EIRIS, Sharp Corporation Profile)

Supply chain reporting

The Company does not:

1) Report on visiting/auditing of suppliers
2) Report on procedures to address non-compliances
3) Report on the number of facilities monitored/audite
4) Report on the proportion of its supply chain mor@taudited
5) Disclose details of risk assessments 'disclosélslefestakeholder dialogue/engagement
6) Provide examples of the non-compliances found
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7) Report on the amount of non-compliances found ustpolicy

8) Provide data on supplier performance

9) Demonstrate independent verification of its report

10) Demonstrate stakeholder verification of its repantd/or demonstrates that stakeholder engagement
informed report writing

11) Demonstrate innovation/leadership in reporting

(EIRIS, Sharp Corporation Profile)

Product Energy efficiency
1) Sharp needs to reiterate its support wherever lpes&r more stringent energy efficiency standédiatsall
electronic products. It needs to distance itseffrsuch regressive positions or risk incurring agty point
in future editions of the Guide. (However, Shar@imember of CEA, an industry association thatmige
made comments against the battery chargers systegudation in the California Appliance Efficiency
Regulations)
(Greenpeace, Guide to Greener Electronics:Sharp)

Avoidance of Hazardous substances
2) Sharp needs to communicate the dates when newgisoaiid components will be free from PVC, phthalate
BFRs and antimony in order to complete its phase(&harp’s commitment was to phase out the ustvdd,
phthalates, BFRs and antimony by fiscal year 2@t@vided it can find suitable alternatives. Notgbducts

are free from PVC and phthalates; BFRs and antinin@we only been removed from casings in the mgjori

of products such as LCD TVs. However, as Sharpnioas gone past its timeline without fully meeting it
commitment)

3) The company has already banned beryllium oxide there are many exemptions for which Sharp needs
find substitutes. Sharp’s internal certificatidarglards for its green products include “uses riogemated
flame retardants, uses polyvinyl chloride substglt

(Greenpeace, Guide to Greener Electronics:Sharp)

Use of recycled plastic in products
1) Sharp needs to present its postconsumer plastesang targets as a percentage of total plasticd. u
Currently, Sharp’s objective is to use 1,500 tohgast-consumer plastic in 2012.
(Greenpeace, Guide to Greener Electronics:Sharp)

Product life-cycle
1) Sharp needs to publicly disclose the length of arayr and spare parts availability for its main rcid
2) It needs to show some innovative measures thataser lifespan and durability of whole product syste
rather than only individual parts.
(Greenpeace, Guide to Greener Electronics:Sharp)

Chemical Management and Advocacy

1) Sharp’s list of substances no longer presentsriexrifer identifying future substances for elimimati In
addition, “other BFRs” are listed as “managed safists” and not “banned, depending on the applitatie
PVC and phthalates are. Antimony is not listed latTdis contradicts Sharp’s statement that it iaking
moves to “eliminate BFRs and antimony compoundmfreew products put on the market since the end
fiscal 2010".

2) Suppliers are not required to report on their dsdldFRs or antimony.

3) Sharp has a Manual for Survey of Chemical Substa@mntained in Parts and Materials; however, itds
longer available to the public.

(Greenpeace, Guide to Greener Electronics:Sharp)

Effective voluntary take backs where no EPR laws
1) Total figures are provided for amounts of e-wasliéected in 3 European countries and in the US notitas a
percentage of sales.
(Greenpeace, Guide to Greener Electronics:Sharp)

12.3 Samsung

Supply chain policy
The Company's policy does not:
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1) Require its suppliers and sub-contractors to nteetore ILO convention areas of freedom of associatnd
collective bargaining

2) Show evidence of being clearly integrated intgitscurement process

3) Show evidence of being reinforced by the Compamgmbership of a relevant initiative dealing withpgly
chain labour standards - the Company is a membéneoEICC, however this does not count towards th
element as it is not a fully multi-stakeholder iatitve

(EIRIS, Samsung Electronics Profile)

S

Supply chain Systems

The Company does not:

1) Communicate its policy to its suppliers globally

2) Disclose information on the training of both itsoemployees and those of its suppliers - its owpleyees
are not trained

3) Demonstrate extensive auditing and monitoring§itpply chain

4) Disclose procedures for addressing non-compliance

5) Disclose information on the training of relevantpayees (either its own or those of its suppliers)

6) Have a clearly-defined senior person responsiblsdpply chain labour standards

7) Demonstrate that its systems are targeted to #asaf highest risk or demonstrate comprehensiverage
of its management systems - Samsung Electronidstpt® the use of coltan from Congo in all of itssiness
units and has distributed a letter recommendinglgens for the semiconductor business refrain fuasing
coltan, tin and tantalum from regions of conflidowever, in order to meet this element the Compaoyld
need to provide information on how it targets isligs to high risk areas within its supply chaird gmovide
information on how it determines what these high dreas are.

8) Demonstrate clear links between its supply chdiola standards management systems and its procoireme
management systems

(EIRIS, Samsung Electronics Profile)

Supply chain reporting

The Company does not:

1) Report on communication of its policy to suppliers

2) Report on visiting/auditing of suppliers

3) Report on procedures to address non-compliances

4) Report on the number of facilities monitored/autlite

5) Report on the proportion of its supply chain morgtaudited
6) Disclose details of risk assessments

7) Disclose details of stakeholder dialogue/engagement

8) Provide examples of the non-compliances found

9) Report on the amount of non-compliances found stpolicy
10) Provide data on supplier performance

11) Demonstrate independent verification of its report

12) Demonstrate stakeholder verification of its repand/or demonstrate that stakeholder engagement |has

informed report writing

13) Demonstrate innovation/leadership in reporting
(EIRIS, Samsung Electronics Profile)

Product Energy efficiency
1) Samsung needs to reiterate its support wherevsilppedor more stringent energy efficiency standduat all
electronic products. It needs to distance itsadirfrsuch regressive. (Samsung is a member of CEA, an
industry association that recently made commentsnag the battery chargers systems regulation én th
California Appliance Efficiency Regulations).
(Greenpeace, Guide to Greener Electronics: Samsung)

Avoidance of Hazardous substances
Samsung no longer plans to phase out the use o§ BRR all PVC in its TVs and household appliancestae
timelines beyond 2010 are not acceptable. All nevdefs of all products will be free from berylliumoi January
2013. There is an exemption for the use of benyllin connectors and certain electronic componéttithalates
are now to be phased out in mobile phones and MBgers by January 2011 and otherwise in the same
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applications as PVC from January 2013. New modelseosame list of products and applications wélftee from
Antimony trioxide from January 2013, but with 2 exgions.
1) Samsung needs to eliminate these substances feomhible product portfolio, as well as antimony and
compounds.
(Greenpeace, Guide to Greener Electronics: Samsung)

Use of recycled plastic in products
1) Samsung needs to set an intermediate target foedyeled plastic content. Because currently it $etdhad a
target of 25% recycled plastic content (from postiistrial as well as post-consumer sources) ouotaf
plastics used by 2025 and intended to maximiseuthe of post-consumer recycled plastics over past-
industrial plastics
(Greenpeace, Guide to Greener Electronics: Samsung)

Product life-cycle

1) Samsung needs to show some innovative measureinthaase lifespan and durability of whole product
systems, rather than only individual parts

(Greenpeace, Guide to Greener Electronics: Samsung)

Chemical Management and Advocacy
1) Samsung needs to create a list of restricted suiesteor its manufacturing.
2) Although Samsung states that RoHS 2.0 has an iamarble in the phase out of PVC and BFRs it da#s n
specifically state that ROHS 2.0 needs to adopara dn organochlorine and bromine compounds (at leas
PVC, CFRs, and BFRs within 3-5 years), as well msd-of-life focused methodology for adding future
substance restrictions.
(Greenpeace, Guide to Greener Electronics: Samsung)

Effective voluntary take backs where no EPR laws
1) Samsung needs to continue to extend its volunéde-back for all products to non- OECD countries.
2) Recycling rates need to be provided globally.
(Greenpeace, Guide to Greener Electronics: Samsung)

12.4 SONY

Supply chain policy

1) Sony does not require its suppliers and sub-camtrmdco meet the core ILO convention area of ctillec
bargaining,

2) lIts policy does not cover other labour standardkiging disciplinary practices,

3) The company does not show evidence of being raiatbby the Company's membership of a relevant
initiative dealing with supply chain labour stardar although the Company is a member of the Elgixr
Industry Code of Conduct (EICC)

(EIRIS, Sony Corporation Profile)

Supply chain Systems

1) The Company does not demonstrate extensive auditidgmonitoring of its supply chain, including thgi
the use of external monitors,

2) It does not disclose procedures for addressingcoompliance,

3) It does not demonstrate that its systems are &ddetthe areas of highest risk,

4) It does not demonstrate comprehensive coverage nfanagement systems

5) It does not demonstrate clear links between itplyuphain labour standards management systemstand i
procurement management systems

(EIRIS, Sony Corporation Profile)

Supply chain reporting

1) Sony does not report on procedures to address oroplances,

2) It does not report on training of relevant empl®/ee

3) It does not report on the number of facilities ntorgd/audited,

4) It does not report on the proportion of its supghgin monitored/audited,

5) It does not disclose details of risk assessments,

6) It does not disclose details of stakeholder diaddgugagement.
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7) The Company does not report on the amount of namptiances found with its policy,
8) It does not provide data on supplier performance,

9) It does not provide examples of the non-compliafcesd.

10) Sony does not demonstrate independent verificatidgis report,

11) It does not demonstrate stakeholder verificatioitsofeport

12)1t does not demonstrate that stakeholder engagenmast informed report writing, demonstrate

innovation/leadership in reporting
(EIRIS, Sony Corporation Profile)

Product Energy efficiency
Sony is a member of ITI and CEA, industry associaithat recently made comments against stricterggn
efficiency standards (a. the inclusion of computemd servers; b. Comments against battery chasystems
regulation, respectively) in the scope of the @atifa Appliance Efficiency Regulations.
1) Sony needs to reiterate its support wherever plesfilo more stringent energy efficiency standaraisdll
electronic products. It needs to distance itselfrfisuch regressive. Still a member
(Greenpeace, Guide to Greener Electronics: SONY)

Avoidance of Hazardous substances
1) Sony is working to eliminate specific phthalateamely DEHP, DBP, BBP and DIBP as plasticizers inles
and cords beginning in 2014, but not all phthalatesbanned and the deadline is unreasonable.
2) Sony has banned beryllium oxide from April 2008hwéixemptions, although beryllium copper is listacha
controlled substance with no timeline for elimioati Antimony is not listed.
(Greenpeace, Guide to Greener Electronics: SONY)

Use of recycled plastic in products
1) Sony needs to provide information on its use oyeksd plastics as a percentage of total plastied ag info
(Greenpeace, Guide to Greener Electronics: SONY)

Product life-cycle
1) Sony needs to publicly disclose the length of wasrand spare parts availability for its main prodines.

2) It also needs to show some innovative measuresiticatase lifespan and durability of whole product

systems, rather than only individual parts.
(Greenpeace, Guide to Greener Electronics: SONY)

Chemical Management and Advocacy

1) Sony needs to mention of the need for ROHS 2.@ltpiaa ban on organo- chlorine and bromine compsund

(at least PVC, CFRs, and BFRs within 3-5 yearsyvell as an end-of-life focused methodology for addi
future substance restrictions.
2) Greenpeace says that the Company's approach dokeslypwanplement the precautionary principle.
(Greenpeace, Guide to Greener Electronics: SONY)

Effective voluntary take backs where no EPR laws
1) Sony needs to expanded its take-back program irQe@D countries (although it now links to a thirary
recycling company in Columbia).
2) Sony published the collection rate only for Japad there is no differentiation for TVs and PCs. §hit
needs to differentiate between Collection of TVd BCs in the other countries as well.
(Greenpeace, Guide to Greener Electronics: SONY)

12.5 Panasonic

Supply chain policy

1) Panasonic does not require its suppliers and sotvaziors to meet the core ILO convention aredsegfdom
of association and collective bargaining

2) lIts policy does not cover other labour standardiiging disciplinary practices.

3) It does not show evidence of being clearly integgtanto its procurement process,

4) The company does not show evidence of being raiatbiby the Company's membership of a releve
initiative dealing with supply chain labour stardkar

(EIRIS, Panasonic Profile)
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Supply chain Systems
1) The Company does not communicate its policy tsugpliers' employees globally,
2) It does not demonstrate extensive auditing and tmong of its supply chain, including through thgeuof
external monitors,

3) It does not demonstrate clear links between itplyuphain labour standards management systemstand i

procurement management systems
(EIRIS, Panasonic Profile)

Supply chain reporting
1) Panasonic does not report on visiting/auditingupipdiers,
2) It does not report on procedures to address norpliamnces,
3) It does not report on training of relevant empl®y/ee
4) It does not report on the number of facilities niorgd/audited,
5) It does not report on the proportion of its supghain monitored/audited,
6) It does not disclose details of risk assessments,
7) It does not disclose details of stakeholder diaddgugagement.

8) The company does not report on the amount of nomptiances found with its policy and does not previd

data on supplier performance.
(EIRIS, Panasonic Profile)

Product Energy efficiency
Panasonic is a member of ITlI and CEA, industry eissions that recently made comments against stranergy
efficiency standards (a. the inclusion of computndg servers; b. comments against battery chagystems
regulation, respectively) in the scope of the @afifa Appliance Efficiency Regulations.
1) Panasonic needs to reiterate its support whereagsilge for more stringent energy efficiency stadddor
all electronic products. It needs to distancefifsem such regressive.
(Greenpeace, Guide to Greener Electronics: Pargsoni

Avoidance of Hazardous substances

1) Panasonic needs to show progress by bringing ne@ &\d BFR free products onto the market. Panasg

still plans to eliminate the use of PVC in noteb®ddy the end of 2011 globally, but notes that trene
technical issues to do with the development of Ak&&-AC cords.

nic

2) All new models of mobile phones and computers shdud free of BFRs by end of 2011, but there is no

commitment to eliminate BFRs and PVC from Panassnitiole product portfolio. Panasonic states that
commitment to eliminating PVC will reduce or elirate the use of phthalates, used primarily as seftein
PVC. But what about other applications of phthalagey. in adhesives? Likewise, use of antimonitt®
will be reduced as BFRs are eliminated.

3) Panasonic needs to define the time lines.

4) It needs to reference to or plan to phase out ¢eeotiberyllium and compounds.

(Greenpeace, Guide to Greener Electronics: Pargsoni

Use of recycled plastic in products
1) Panasonic needs to clarify whether its use of ledyglastic for its products (approx. 6000 ton2@11) also
includes post-industrial recycled plastics.
2) Panasonic needs to provide a target and timelieeifsgally for increasing use of post-consumer wbeg
plastic and clarify the proportion of post-consumeaycled plastics used in its data.
(Greenpeace, Guide to Greener Electronics: Par@soni

Product life-cycle
1) Panasonic’s warranties need to be longer;

2) It also needs to show some innovative measuresiticatase lifespan and durability of whole product

systems, rather than only individual parts.
(Greenpeace, Guide to Greener Electronics: Pargsoni

Chemical Management and Advocacy
1) Panasonic needs to mention of the need for RoOHS@ &dopt a ban on organo- chlorine and bromi
compounds (at least PVC, CFRs, and BFRs withiny8dss), as well as an end-of-life focused methagiolo
for adding future substance restrictions.
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2) It has to list substances restricted for use indpets (eg. PVC). Also, beryllium alloys are listéat
‘reduction’ and beryllium is ‘prohibited’, whered#ds not listed in the Guidelines for Products.
(Greenpeace, Guide to Greener Electronics: Pargsoni

Effective voluntary take backs where no EPR laws

1) Panasonic needs to make Voluntary take-back prograradwide

2) It needs to make those programs to cover all PamgEsgroduct groups, mainly mobiles, PCs, TVs &omter
cartridges.

3) It needs to make the information on how to recyessily accessible to customers. (No information
available to consumers about the recycling progra@hina and Japan).

4) Panasonic needs to calculate the quantities retycleelation to past sales for other regions —Ugand
Korea as a minimum

5) It needs to establish a target to increase thetifjearecycled

(Greenpeace, Guide to Greener Electronics: Pargsoni

12.6 Toshiba

Supply chain policy

1) Toshiba does not require its suppliers and subraoturs to meet the core ILO convention area dictive
bargaining .( the Company has indicated to EIRER i policy on freedom of association coversright to
collective bargaining, but this is not sufficieatilmprove the assessment)

2) Toshiba does not show evidence of being clearbgirsted into its procurement process;

3) It does not show evidence of being reinforced gy @mpany's membership of a relevant initiativdidga
with supply chain labour standards (the Compang imember of the Japan Electronics and Informati
Technology Industries Association (JEITA). HoweMIRIS does not count this as a multi-stakehold
initiative).

(EIRIS, Toshiba Corporation Profile)

Supply chain Systems
1) Toshiba does not communicate its policy to its $iepe employees globally;
2) It does not demonstrate extensive auditing and tmong of its supply chain, including through thgeuof
external monitors
3) It does not demonstrate clear links between itplyuphain labour standards management systemstanc
procurement management systems
(EIRIS, Toshiba Corporation Profile)

Supply chain reporting
1) The Company does not demonstrate that its systemtar@eted to the areas of highest risk.
2) Toshiba does not provide examples of the non-canpds found
3) It needs to report on the amount of non-compliaf@esd with its policy.
4) The Company does not demonstrate independentoagiifin of its report
5) Needs to demonstrate stakeholder verification faport and/or demonstrates that stakeholder engagt
has informed report writing
6) Needs to demonstrate innovation/leadership in teypr
(EIRIS, Toshiba Corporation Profile)

Product Energy efficiency

1) Toshiba needs to report on the percentage of @syats that meet and exceed ES standards for eadhgb
range. NO

2) Toshiba is a member of CEA, an industry associatfat recently made comments against the batt
chargers systems regulation in the California Agpie Efficiency Regulations. It needs to reiter@teupport
wherever possible for more stringent energy efficie standards for all electronic products. It netals
distance itself from such regressive positiongsk incurring a penalty point in future editionstbé Guide

(Greenpeace, Guide to Greener Electronics: Toshiba)

Avoidance of Hazardous substances
1) The timeline of 2015 in Toshiba’'s new commitmentptrase out PVC, BFRs, antimony and compoun
beryllium and compounds and phthalates by from Atslconsumer products is unreasonable. Toshibabeill
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rewarded with more points when more products comte the market in line with its new objectives. N¢
published (however, page 42-43 in the environmes{zort)
(Greenpeace, Guide to Greener Electronics: Toshiba)

Use of recycled plastic in products
1) There is no public information available any longerToshiba’s guideline for every note PC to ussycked
plastic(lts planned to increase the ratio of reeggblastics to up to 25% of total plastics useaas$ @f its next
voluntary plan, which will be after FY 2012)
(Greenpeace, Guide to Greener Electronics: Toshiba)

Product life-cycle
1) Toshiba needs to publicly disclose the length afrarsty and spare parts availability for its maindgct lines
for more points.
2) It also needs to show some innovative measuresitice¢ase lifespan and durability of whole produ
systems, rather than only individual parts.
(Greenpeace, Guide to Greener Electronics: Toshiba)

Chemical Management and Advocacy
1) Toshiba needs to mention the need for RoHS 2.@dptaa ban on organochlorine and bromine compour
(at least PVC, CFRs, and BFRs within 3-5 years)yvel as an end-of-life focused methodology foriadd
future substance restrictions.
(Greenpeace, Guide to Greener Electronics: Toshiba)

Effective voluntary take backs where no EPR laws
1) Toshiba needs to include Toshiba products other Bs in its recycling programs.
2) Toshiba needs to expand its TV take back progranoteOECD countries.
3) Toshiba needs to clarify how it calculates EU rdiagcrates.
(Greenpeace, Guide to Greener Electronics: Toshiba)

12.7 Philips

Supply chain policy
The Company's policy does not:

1) Show evidence of being reinforced by the Compamgmbership of a relevant initiative dealing witlpgly
chain labour standards - the Company is a membehefEICC however this is not sufficient for thi
indicator.

(EIRIS, Koninklijke Philips Electronics Profile)

Supply chain Systems
The Company does not:
1) Communicate its policy to its suppliers' employgkedbally
2) Demonstrate extensive auditing and monitoring sfsitipply chain, including through the use of exern
monitors - the Company reports that in 2009 the gamy undertook 878 audits. However, this cannot
considered to be 'extensive' auditing because t¢inep@ny has around 25,000 suppliers.
(EIRIS, Koninklijke Philips Electronics Profile)

Supply chain reporting
The Company does not:
1) Report on the proportion of its supply chain morgtaudited
2) Disclose details of stakeholder dialogue/engagement
3) Demonstrate stakeholder verification of its repanid/or demonstrates that stakeholder engagement
informed report writing
(EIRIS, Koninklijke Philips Electronics Profile)

Product Energy efficiency
Philips is a member of CEA, an industry associatiat recently made comments against the battemgeis
systems regulation in the California Appliance &#hcy Regulations.
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1) It needs to reiterate its support wherever posdibtemore stringent energy efficiency standards dér
electronic products. It needs to distance itselfrfisuch regressive.
(Greenpeace, Guide to Greener Electronics: Philips)

Avoidance of Hazardous substances
1) Philips needs to provide a timeline for overcontimg exemptions on beryllium
2) It needs to clarify why other types of phthalatesyond the six specified) are not scheduled foniaktion. (
not going to ask the company about it)
(Greenpeace, Guide to Greener Electronics: Philips)

Use of recycled plastic in products
1) Philips needs to mention/clarify the use of posistoner plastics.
(Greenpeace, Guide to Greener Electronics: Philips)

Product life-cycle
1) Philips needs to publicly disclose the length oframty and spare parts availability for its maingarct lines.
2) It also needs to show some innovative measuresiticatase lifespan and durability of whole produ
systems, rather than only individual parts.
(Greenpeace, Guide to Greener Electronics: Philips)

Chemical Management and Advocacy
1) Philips needs to clarify whether the Restricted sbaces in Processes document (refers to a Céabss
Substance List) is publically available. And if nibtheeds to make it available.
(Greenpeace, Guide to Greener Electronics: Philips)

Effective voluntary take backs where no EPR laws
1) Philips needs to institutionalize the pilot progect
2) It needs to expand its take-back program to otbentries.
3) It needs to provide details of its recycling ragkea% of past sales. (Philips reports that in 20@9total
amount of WEE recycled waste in EU countries was d00,000 tons (up from 69,818 tons in 2008).
(Greenpeace, Guide to Greener Electronics: Philips)

12.8 Dell

Supply chain policy
1) The Company needs to show evidence of the poligygbesinforced by the Company's membership of
relevant initiative dealing with supply chain lab@tandards.[the Company is a member of the EIG&eker
this is not sufficient for this element as the EI@@es not clearly outline the role of external stakders in

engagement processes. The EICC code does notciaMgr collective bargaining and the EICC does not

currently publish annual reports on companies' igegjand audit results]
(EIRIS, Dell Profile)

Supply chain Systems
1) The company needs to communicate its policy teufspliers’ employees globally
2) It needs to demonstrate extensive auditing and toramg of its supply chain
3) It needs to disclose information on the trainindpoth its own employees and those of its suppliers
4) It needs to have a clearly-defined senior persspamsible for supply chain labour standards
5) It needs to demonstrate clear links between itplgughain labour standards management systemstanc
procurement management systems
(EIRIS, Dell Profile)

Supply chain reporting
1) The Company needs to report on training of releeamployees
2) It needs to report on the proportion of its supgigin monitored/audited
3) It needs to provide examples of the non-compliafoesd
4) It needs to report on the amount of non-compliafeesd with its policy
5) It needs to demonstrate independent verificatiotsatport
6) It needs to demonstrate stakeholder verificatioitsofeport and/or demonstrates that stakeholdgagement
has informed report writing
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7) It needs to demonstrate innovation/leadership ponténg
(EIRIS, Dell Profile)

Product Energy efficiency

1) Dell needs to provide figures on the percentagief products that meet and exceed the latestgiyrigtar
standard.

2) Dell needs to reiterate its support wherever ptsdiir more stringent energy efficiency standarols 4l
electronic products. It needs to distance itsalfrfrsuch regressive positions. Dell is a memberTofahd
CEA, industry associations that recently made comagainst stricter energy efficiency standardsh@a
inclusion of computers and servers; b. commentiaghattery chargers systems regulation, respsgjivn
the scope of the California Appliance Efficiencygriations.

(Greenpeace, Guide to Greener Electronics: Dell)

Avoidance of Hazardous substances
1) Dell needs to commit to removing its new targetdbminating PVC and BFRs from all products (notyon
computing ones).
2) Dell needs to set another, more reasonable timidinghe target.
(Greenpeace, Guide to Greener Electronics: Dell)

Use of recycled plastic in products
1) Dell needs to set a public target for increasirg afspost-consumer recycled plastic.
(Greenpeace, Guide to Greener Electronics: Dell)

Product life-cycle
1) Dell needs to publicly disclose the length of watyaand spare parts availability for its main prodines
2) It also needs to show some innovative measuresiticatase lifespan and durability of whole product
systems, rather than only individual parts.
(Greenpeace, Guide to Greener Electronics: Dell)

Chemical Management and Advocacy
1) Dell needs to make the substance restrictions pyap manufacturing processes for most substaneitis,
the exception of fluorinated greenhouse gases.
(Greenpeace, Guide to Greener Electronics: Dell)

Effective voluntary take backs where no EPR laws
1) Dell needs to provide the same amount of infornmathm recycling/take back possibilities all over the
countries it practices this activity. (Informatigprovided to Dell’s individual customers, althbuthere are
still gaps, particularly in Africa and Central & @b America)
(Greenpeace, Guide to Greener Electronics: Dell)

12.9 Apple

Supply chain policy
1) Apple needs to show evidence of that the poliataarly integrated into its procurement process
2) It needs to show evidence of being reinforced ey@ompany's membership of a relevant initiativeidga
with supply chain labour standards
(EIRIS, Apple Profile)

Supply chain Systems

1) The Company needs to demonstrate extensive auditicignonitoring of its supply chain

2) It needs to demonstrate that its systems are @tdetthe areas of highest risk or demonstrate oemepsive
coverage of its management systems - the Companintizated that a risk management process isacepl
but has not provided further details

3) It needs to demonstrate clear links between itplgughain labour standards management systemstand i
procurement management systems

(EIRIS, Apple Profile)

Supply chain reporting
1) The Company needs to report on the proportiorsadupply chain monitored/audited

ROBeCO

19 June 2012 59 /86




2) It needs to disclose details of risk assessments

3) It needs to disclose details of stakeholder digddgngagement

4) It needs to provide data on supplier performance

5) It needs to demonstrate independent verificatiotsakport

6) It needs to demonstrate stakeholder verificatioitsofeport and/or demonstrates that stakeholdgagament
has informed report writing

7) It needs to demonstrate innovation/leadership ponteg

(EIRIS, Apple Profile)

Product Energy efficiency
Nothing

Avoidance of Hazardous substances
1) Apple needs to mention antimony and refer to bienyil
(Greenpeace, Guide to Greener Electronics: Apple)

Use of recycled plastic in products
1) Apple needs to provide information on its use aftpmonsumer recycled plastics.
(Greenpeace, Guide to Greener Electronics: Apple)

Product life-cycle
1) Apple needs to publicly disclose the length of waty and spare parts availability for its main pratdines.

2) It also needs to show some innovative measuresiticatase lifespan and durability of whole product

systems, rather than only individual parts.
(Greenpeace, Guide to Greener Electronics: Apple)

Chemical Management and Advocacy
1) Apple needs to provide a public position on itspgrp for immediate restrictions in RoHS 2.0 on eddt
PVC, BFRs and CFRs organo- chlorine and brominepoamds (at least within 3-5 years), as well asrah e
of-life focused methodology for adding future s@alpste restrictions.
2) Although Apple clearly implements its chemicals ipplthrough its supply chain, it needs to be mo
transparent and disclose its Regulated Substaneesfisation.
(Greenpeace, Guide to Greener Electronics: Apple)

Effective voluntary take backs where no EPR laws
1) Apple needs to provide a breakdown of the recyctjogntities of its various products (eg. iPods, R8st
make up the total figures for recycled productsatmpany publishes.
(Greenpeace, Guide to Greener Electronics: Apple)

12.10 Hewlett-Packard

Supply chain policy
1) The Company needs to show evidence of its polidpgoeecinforced by the Company's membership of
relevant initiative dealing with supply chain lab@tiandards - the Company is a supporting memb8poial
Accountability International (SAI) but as it is netsignatory level member, the element cannot lzedad.
(EIRIS, Hewlett-Packard Profile)

Supply chain Systems

The Company does not:

1) Communicate its policy to its suppliers' employgkbally

2) Demonstrate extensive auditing and monitoring ®&ipply chain - the Company has over 1,000 pramuct
suppliers and thousands of non-production suppljefso provide goods and services not linked to t
production of electronic products). In 2010, thenpany conducted 77 supplier site audits, whichns
insufficient number to award this element.

(EIRIS, Hewlett-Packard Profile)

Supply chain reporting
The Company does not:
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1) Show evidence of having responded to non-compl&fmend by external organisations in the last year
example China Labour Watch published a report Ip 2011 called Electronic Sweatshops which conthine
allegations of excessive working hours in Hewleitiard's supply chain. However, as far as EIRIShieas
able to ascertain, there is no evidence that thepaoy has responded publicly to these allegation#so
website.

2) Demonstrate independent verification of its report

3) Demonstrate stakeholder verification of its repand/or demonstrate that stakeholder engagement has
informed report writing - the Citizenship reportaiés the findings of a Massachusetts Institutd e@thnology
(MIT) project on the effectiveness of the Compar8ER programme but this is not sufficient to awtid
element

(EIRIS, Hewlett-Packard Profile)

Product Energy efficiency

1) HP needs to provide information on the percentddges gproducts that are ES qualified in a more spavent
and accessible way.

2) HP needs to reiterate its support wherever pos$dslenore stringent energy efficiency standards dtbr
electronic products. it needs to distance itsalfrfrsuch regressive positions. (HP is a member bfaiibd
CEA, industry associations that recently made conismagainst stricter energy efficiency standardsh@
inclusion of computers and servers; b. commentiaghattery chargers systems regulation, respagtin
the scope of the California Appliance EfficiencygRiations)).

(Greenpeace, Guide to Greener Electronics: HP)

Avoidance of Hazardous substances
1) HP needs to set a limit or an objective for otlwenfs of antimony apart from the antimony trioxide.
2) It also needs to set a goal to phase out all phigsl although HP says it ‘may require additiongiirie
restrictions’.
(Greenpeace, Guide to Greener Electronics: HP)

Use of recycled plastic in products
1) HP needs to publish overall figures on the oveyalntities of recycled plastics used as a percergégptal
plastics use.
(Greenpeace, Guide to Greener Electronics: HP)

Product life-cycle
1) HP needs to publicly disclose the length of wasramd spare parts availability for its main produgs.
2) It also needs to show some innovative measuresitica¢ase lifespan and durability of whole product
systems, rather than only individual parts.
(Greenpeace, Guide to Greener Electronics: HP)

Chemical Management and Advocacy
1) HP needs to demonstrate proactive advocacy.
(Greenpeace, Guide to Greener Electronics: HP)

Effective voluntary take backs where no EPR laws
1) HP needs to prove energy recovery (aka incinerpttonot part of the 16% recycling performance fegand
if so, exclude it from future calculations.
2) HP needs to fill the gaps in its hardware recyclegvices in Africa and South America.
(Greenpeace, Guide to Greener Electronics: HP)

12.1 Nokia

Supply chain policy
1) Nokia needs to demonstrate membership of a relewndigtive dealing with supply chain labour starda
such as the ETI - although the Company has sthtdttbecame a full member of the Global e-Sustzility
Initiative (GeSl ) in 2007. This Group works clogebith the Electronics Industry Citizenship Coaliti
(EICCQ), this is not sufficient to award this elerhen
(EIRIS, Nokia Corporation Profile)

Supply chain Systems
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1) The Company needs to communicate its policy teuppliers' employees globally

2) Needs to demonstrate extensive auditing and mamgtayf its supply chain, including through the usfe
external monitors

3) It needs to demonstrate clear links between itplgughain labour standards management systemstanc
procurement management systems

(EIRIS, Nokia Corporation Profile)

Supply chain reporting
1) The Company needs to report on the proportionsadupply chain monitored/audited
2) Needs to provide data on supplier performance
3) Needs to report on the amount of non-compliancesdawith its policy
4) Needs to demonstrate stakeholder verification féport and/or demonstrates that stakeholder engyem
has informed report writing
5) Needs to demonstrate innovation/leadership in teypr
(EIRIS, Nokia Corporation Profile)

Product Energy efficiency
Nothing

Avoidance of Hazardous substances

1) Nokia needs to set a target for phasing out otméimany compounds. (it has a goal of phasing o

brominated compounds, chlorinated flame retardamtsantimony trioxide)
(Greenpeace, Guide to Greener Electronics: Nokia)

Use of recycled plastic in products
1) Nokia needs to add more examples of products usimygled plastics
2) It also needs to publish overall figures on theraNejuantities of recycled plastics used as aqrage of
total plastics use.
(Greenpeace, Guide to Greener Electronics: Nokia)

Product life-cycle
1) Nokia needs to publicly disclose the length of waty and spare parts availability for its main pratdines.

2) It also needs to show some innovative measuresiticatase lifespan and durability of whole product

systems, rather than only individual parts.
(Greenpeace, Guide to Greener Electronics: Nokia)

Chemical Management and Advocacy

1) Nokia needs to make its list of restricted/bannethgonents to be generally applied to raw mateaals$
process chemicals. (Greenpeace says that Nokiardmespenly support restrictions on at least PVERE
and BFRs in the next 3-5 years in RoHS 2.0.Newi@er&011) of Nokia's substance list specifies a ba
use of certain restricted substances by suppligrssmot to be generally applied to raw matersald process
chemicals

2) Nokia needs to make its Supplier Requirements firBnmental Management publicly available.

(Greenpeace, Guide to Greener Electronics: Nokia)

Effective voluntary take backs where no EPR laws
1) Nokia needs to list its program in Argentina on ¢beporate website.
2) It also needs to report the e-waste collection pereentage of sales.
(Greenpeace, Guide to Greener Electronics: Nokia)
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13. Appendix 5: Interview questionnaires to the compares

The letters were composed on the basis of the nagents still outstanding for each of the compdrherefore,
only the most reasonable issues, which could bekeleby the investors, were asked.

13.1 Research in Motion
Dear Sir/Madam,

| am sending this email on behalf of Robeco, a Busset manager with approximately 170 billion easeets
under management, and one of RIM’s shareholders.

Robeco is currently doing a research concerninguabtandards, hazardous substances and their emaeagand
recycling in the supply chain of electronics. Wedalready researched RIM on the basis of publéudhents, but
still do not seem to be able to find any informatan the matters listed below. We hope that you beawilling to
help us in regard to the following matters.

1) Do you require your suppliers and sub-contractomsi¢et core International Labour Organization cotioa
area of collective bargaining?

2) Do you communicate the polies on Labour standardsipplier's employees (globally)?

3) Do you disclose procedures of monitoring of thepdigps for compliance with the policies? (If notpowd
you consider doing it?)

4) Do you disclose the procedures to address non-cangel? (If not, would you consider doing it?)

5) We know that RIM does not report on the energycedficy of its chargers as a percentage of all pater
power devices. Is this right? Do you intend to répan the future?

6) Do you have a set of objectives concerning imprcuetof energy efficiency of your products?

7) Do you report on the energy efficiency of your geas?

8) Do you intend to eliminate/ban the use of hazardsulsstances in your products? (such as BFRs, P
phthalates, antimony/antimony compounds and bamgberyllium compounds)

9) Have you already produced a product free from thegardous substances (Q8)?

10) (Q8) If you have already committed to it, have petia time line for the phasing out?

11) Could you provide any data or examples of the @ig@st-consumer recycled plastic in your products?

12) Could you provide us information on the averageraray of your products and the product replacerpanis
availability?

13) Would you consider disclose this information (Qpplicly?

14) Could you provide some information on your chemioaihagement program for products and manufactur,
and on the criteria you use to identify new chemsifar elimination/restriction?

15) Do you intend to introduce the take-back prograniside the North American region?

16) Would you consider reporting the quantities of esteacollected and recycled?

17) Have you already set targets to increase the takk-#nd recycling activities?

We would really appreciate an opportunity to disctieese matters with you via a conference callclvimight
only take 15-20 minutes of your time.
If you need any further information, please domegitate to contact me by phone or via email.

| look forward to hearing from you.
Best regards,

Nadezda Kurilets
Responsible Investing
+31-10-224-33-81
Robeco

13.2 Sharp
Dear Sir/Madam,
ROBe=CO
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| am sending this email on behalf of Robeco, a Butsset manager with approximately 170 billion easeets
under management, and one of Sharp’s shareholders.

Robeco is currently doing a research concerninguabtandards, hazardous substances and their emaeagand
recycling in the supply chain of electronics. Werdhalready researched Sharp on the basis of pdbtioments,
but still do not seem to be able to find any infatibn on the matters listed below. We hope that yay be
willing to help us in regard to the following mate

1) Do you communicate the polies on Labour standardsippliers and their employees (globally)?

2) Do you disclose information on the training of bgthur own employees and those of your supplierfsfof]
do you intend to do do?)

3) Do you report on proportions of supply chain morgtdaudited? (If not, would you consider doing it?)

4) Could you provide us with examples of the non-coamges found?

5) Do you report on the amount of non-compliance faund

6) Is this information publicly available? (Q4 and(B)not, would you consider publishing it?)

7) Could you provide us with figures on the percentafygour products that meet and exceed the latestdy
Star standard?

8) Do you have a new timeline for eliminating PVC @8fRs from your computing products?

9) Do you consider eliminating those hazardous substafrom your products other than computing? (Jfdso
you have a time line for that?)

10) It is known that Sharp had an attempt to phasé*®@, phthalates, BFRs and antimony from its proslibgt
2010. Thus, could you please elaborate on the imeglihe for eliminating these substances?

11) Could you provide us with a figure sowing Sharpistconsumer plastics use as a percentage ofplatlcs
used? (Would you consider publishing this informatn your website?)

12) Could you also present a future target for thimPa¢Q9)

13) Do you consider publicly disclosing the spare pavilability for your main products? (If it is eldy public-
ly available, could you please send us a link2p it

14) Unfortunately, we were not able to find any infotima on Sharp’s criteria for identifying future sthnces
for elimination. Therefore, does Sharp have thiteida publicly available? (If so, could you pleassnd us a
link or a document itself?)

15) Could you please clarify whether you r supplieesraquired to report their use of BFRs or antimony?

16) Would you consider publishing the amount of e-wastiéected as a percentage of total sales? (¢f airieady
published, could you direct us to it?)

We would really appreciate an opportunity to disctleese matters with you via a conference callclvimight
only take 15-20 minutes of your time.
If you need any further information, please domegitate to contact me by phone or via email.

P.S. We would really appreciate if you could refolyis as soon as possible.
I look forward to hearing from you.
Best regards,

Nadezda Kurilets
Responsible Investing
+31-10-224-33-81
Robeco

13.3 Samsung
Dear Sir/Madam,

| am sending this email on behalf of Robeco, a Butsset manager with approximately 170 billion easeets
under management, and one of Samsung’s shareholders

Robeco is currently doing a research concerninguabtandards, hazardous substances and their emaeagand
recycling in the supply chain of electronics. Wevédnaalready researched Samsung on the basis ofcpubli
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documents, but still do not seem to be able to &ing information on the matters listed below. Wedthat you
may be willing to help us in regard to the follogimatters.

1) Do you require your suppliers and sub-contractomsi¢et core International Labour Organization cotioa
area of freedom of association and collective biangg?

2) Do you communicate the polies on Labour standardsippliers and their employees (globally)?

3) Do you audit and monitor your suppliers with théphaf external monitors? (If not, would you consideing
it?)

4) Do you report on the number of facilities monitdeadited?

5) Do you report on procedures to address non-congaian

6) Could you provide us with some examples of nhon-danpe found during the audits?

7) Do you report on amount of non-compliance founfiadt would you consider doing it?)

8) We know that Samsung had a target of phasing ahiRites from Mobile phones and MP3 by January 20

Did Samsung meet this goal?

9) Itis also known that Samsung has set a targesiofjl25% of recycled plastics as of the total ptasbntent
used by 2025. Thus, Does Samsung have an interraegtial ?

10) Does Samsung have a list if restricted substararegolur manufacturing? (If yes, could you pleaseegis a
link to the document?)

11) It is known that Samsung offers take back and legy@rograms in India (as a non- OECD country).\bo
intend to extend your take-back programs to otlher@ECD countries?

12) Currently you publish recycling rates only for KareCould you provide us with the global recyclilages of
Samsung?

13) Do you consider making them publicly available? 21

We would really appreciate an opportunity to disctieese matters with you via a conference callclvimight
only take 15-20 minutes of your time.
If you need any further information, please domegitate to contact me by phone or via email.

I look forward to hearing from you.
Best regards,

Nadezda Kurilets
Responsible Investing
+31-10-224-33-81
Robeco

13.4 SONY
Dear Sir/Madam,

| am sending this email on behalf of Robeco, a Busset manager with approximately 170 billion easeets
under management, and one of Sony’s shareholders.

Robeco is currently doing a research concerninguabtandards, hazardous substances and their emaeagand
recycling in the supply chain of electronics. Wevdnalready researched Sony on the basis of pubtiardents,
but still do not seem to be able to find any infatibn on the matters listed below. We hope that yay be
willing to help us in regard to the following mate

1) Do you require your suppliers and sub-contractorsi¢et core International Labour Organization cotioa
area of collective bargaining?

2) Does your supply policy cover disciplinary practiee

3) Do you audit and monitor your supply chain with betp of external monitors?

4) Do you disclose procedures of monitoring of thepdigps for compliance with the policies? (If notpwd
you consider doing it?)

5) Do you disclose the procedures to address non-¢anael? (If not, would you consider doing it?)

6) Do you report on number of facilities monitored/aed? (If not, would you consider doing it?)

7) Could you provide us with examples of non-complefaund in your supply chain?

8) Do you have a time line for elimination of berytiuoxide?
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9) Do you intend to phase out or ban antimony?

10) Could you provide us information on Sony’s useemfycled plastics as a percentage of the totaligdassed?

11) Could you provide us information on the averagerargy of your products and the product replacermans
availability?

12) Would you consider disclose this information (Qpplicly?

13) Do you consider mentioning the need for RoHS 2.@dopt a ban on organo-chlorine and bromine com-
pounds (at least PVC, CFRs, and BFRs within 3-3gje@s well as an end-of-life focused methodolagy f
adding future substance restrictions?

14) Would you consider reporting the quantities of estg@acollected and recycled for each product typthén
countries other than Japan? (PCs separately fros) TV

We would really appreciate an opportunity to disctieese matters with you via a conference callclvimight
only take 15-20 minutes of your time.
If you need any further information, please domegitate to contact me by phone or via email.

P.S. We also faced a problem while assessing tjemture that you are in (Sony Ericsson). Could ptease tell
us how we can contact the company and where wdirndiits annual reports (if possible)? If this istrpossible,
which of two companies (Sony or Ericsson) we wdwsle to contact to address the issues?

I look forward to hearing from you.
Best regards,

Nadezda Kurilets
Responsible Investing
+31-10-224-33-81
Robeco

13.5 Panasonic
Dear Sir/Madam,

| am sending this email on behalf of Robeco, a Butsset manager with approximately 170 billion easeets
under management, and one of Panasonic’s sharetiolde

Robeco is currently doing a research concerninguabtandards, hazardous substances and their emaeagand
recycling in the supply chain of electronics. Wevdaalready researched Panasonic on the basis dic pub
documents, but still do not seem to be able to &éing information on the matters listed below. Weédthat you
may be willing to help us in regard to the follogiimatters.

1) Do you require your suppliers and sub-contractorsi¢et core International Labour Organization cotioa
area of freedom of association and collective bangg? (If not, Do you intend to introduce this ggl?)

2) Does your supply policy cover disciplinary practiee

3) Do you communicate the polies on labour standardsippliers and their employees (globally)?

4) Do you audit and monitor your supply chain with tedp of external monitors?

5) Do you disclose procedures of monitoring of thepdigps for compliance with the policies? (If notpwd
you consider doing it?)

6) Do you disclose the procedures to address non-danael? (If not, would you consider doing it?)

7) Do you report on number of facilities monitored/aed? (If not, would you consider doing it?)

8) Itis known that Panasonic has planned to elimitfaeuse of PVC in the notebooks by the end of 26tbk
the company achieved this goal?

9) Furthermore, we wonder whether the company’s gorlphasing out BFRs from new models of mobile
phones by the end of 2011 was achieved?

10) Does Panasonic have time lines for phasing outaizardous substances? (Could you please sendnks er|
a document with them?)

11) Do you plan to phase out the use of beryllium asdmounds in the manufacturing?

12) Could you please clarify whether the amount of cesy plastics used in 2011 (approx. 6000 tons)uphes$
the post-industrial recycled plastics?
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13.6 Toshiba

ROBeCO

13) Could you provide us with Panasonic’s target anteline for increasing the use of post-consumeradledy
plastics?

14) Do you consider mentioning the need for RoHS 2.@dopt a ban on organo-chlorine and bromine com-

pounds (at least PVC, CFRs, and BFRs within 3-3gje@s well as an end-of-life focused methodolagy f
adding future substance restrictions?

15) Does Panasonic intend to list hazardous substahaesre restricted for use? (If it has alreadyedibncould
you please send us a link to the document or thardent itself?)

16) Currently Panasonic’s take-back programs cover ipmanobile phones, PCs, TVs and toner cartridgesisTh
Does Panasonic intend to expand the range of ptethet can be given back for the recycling?

17) Could you please provide us with the informationqoiantities recycled in a relation to past salesfee US,
Korea and other regions? (Would you consider phisigsthis information on your website?)

18) Does Panasonic have a target to increase the tjeamécycled?

We would really appreciate an opportunity to disctieese matters with you via a conference callclvimight
only take 15-20 minutes of your time.
If you need any further information, please domegitate to contact me by phone or via email.

I look forward to hearing from you.
Best regards,

Nadezda Kurilets
Responsible Investing
+31-10-224-33-81
Robeco

Dear Sir/Madam,

| am sending this email on behalf of Robeco, a Busset manager with approximately 170 billion easeets
under management, and one of Toshiba’s shareholders

Robeco is currently doing a research concerninguabtandards, hazardous substances and their emaeagand
recycling in the supply chain of electronics. Weédnalready researched Toshiba on the basis of@dbtiuments,
but still do not seem to be able to find any infatibn on the matters listed below. We hope that yay be
willing to help us in regard to the following mate

1) Do you require your suppliers and sub-contractorsi¢et core International Labour Organization cotioa
area of collective bargaining?

2) Do you communicate the polies on Labour standardsipplier's employees (globally)?

3) Do you audit and monitor your suppliers with théphaf external monitors? (If not, would you considieing
it?)

4) Could you provide us with some examples of non-danpe found during the audits?

5) Do you report on amount of non-compliance founfiaddt would you consider doing it?)

6) Do you report on the percentage of Toshiba's prtedtiat meet and exceed Energy Star standardaiébr e

product range? (If not would you consider doing it?

7) We do know that Toshiba has a new commitment obiplgaout some hazardous substances from all your

consumer products by 2015. Thus, could you telwlsether there has been any products produceddglre
that does not contain the hazardous substances?

8) Itis not quite clear to us whether Toshiba siith&at increasing the ratio of recycled plastiosduim the pro-
duction to up to 25%? Would you consider publidlgctbsing this information?

9) Do you publicly disclose information on the averagaranty of your products and the product replas@m
parts availability?

10) Would you consider disclosing this information (Q@@iblicly?

11) Do you consider/intend mentioning the need for RdH® to adopt a ban on organo-chlorine and brom
compounds (at least PVC, CFRs, and BFRs withiny8dss), as well as an end-of-life focused methagiolag
for adding future substance restrictions?
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13.7 Philips

13.8 Dell

ROBeCO

12) Could you clarify whether your take back program$1on-OECD countries cover products other than TV
(It is not quite clearly stated in the latest eamimental report)

We would really appreciate an opportunity to disctiiese matters with you via a conference callckvimight
only take 15-20 minutes of your time.
If you need any further information, please domegitate to contact me by phone or via email.

I look forward to hearing from you.
Best regards,

Nadezda Kurilets
Responsible Investing
+31-10-224-33-81
Robeco

Dear Sir/Madam,

| am sending this email on behalf of Robeco, a Butsset manager with approximately 170 billion easeets
under management, and one of Philips’ shareholders.

Robeco is currently doing a research concerninguabtandards, hazardous substances and their emaeagand
recycling in the supply chain of electronics. Weédalready researched Philips on the basis of pdacuments,
but still do not seem to be able to find any infatibn on the matters listed below. We hope that yay be
willing to help us in regard to the following mate

1) Do you communicate the polies on Labour standargsippliers and their employees (globally)?

2) Do you audit and monitor your supply chain with tredp of external monitors? (If yes, please giveis@x-
amples or links to where it can be seen)

3) Do you report on proportions of supply chain mor@tdaudited? (If not, would you consider doing it?)

4) Does Philips have a timeline for overcoming thenepion of beryllium? (If yes, is it publicly avab&?)

5) Could you clarify on the use and proportion of posisumer plastics out of the total use of pla8t{&ould
you consider publishing this information on yourbsige?)

6) Do you publicly disclose spare parts availability your main products?

7) (Q6) If yes, could you send us a link referringhat information? If not, would you consider doitfg

8) Do you intend making your Classified Substancepligilicly available? (If yes, when?)

9) Could you provide us with details of your recyclirgje as a percentage of past sales? (Would yosidsosn
making this information publicly available?)

We would really appreciate an opportunity to disctieese matters with you via a conference callclvimight
only take 15-20 minutes of your time.

If you need any further information, please domegitate to contact me by phone or via email.

P.S. We would really appreciate if you could rejplyis as soon as possible.

I look forward to hearing from you.

Best regards,

Nadezda Kurilets

Responsible Investing

+31-10-224-33-81
Robeco

Dear Sir/Madam,
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| am sending this email on behalf of Robeco, a Butsset manager with approximately 170 billion easeets
under management, and one of Dell's shareholders.

Robeco is currently doing a research concerninguabtandards, hazardous substances and their emaeagand
recycling in the supply chain of electronics. Wedalready researched Dell on the basis of pulblauchents, but
still do not seem to be able to find any informatan the matters listed below. We hope that you beawilling to
help us in regard to the following matters.

1) Do you communicate the polies on Labour standardsippliers and their employees (globally)?

2) Do you disclose information on the training of bgthur own employees and those of your suppliefs2ofl
do you intend to do do?)

3) Do you report on proportions of supply chain morgtdaudited? (If not, would you consider doing it?)

4) Could you provide us with examples of the non-coamges found?

5) Do you report on the amount of non-compliance féund

6) Is this information publicly available? (Q4 and(B)not, would you consider publishing it?)

7) Could you provide us with figures on the percentafygour products that meet and exceed the latestdy
Star standard?

8) Do you have a new timeline for eliminating PVC @feRs from your computing products?

9) Do you consider eliminating those hazardous substafrom your products other than computing? (Jfdso
you have a time line for that?)

10) Does Dell have a target for increasing use of possumer recycled plastics? (If so, is it publilailable?)

11) Does Dell publicly disclose the length of warrafdyits main product lines?

12) Do you also publicly disclose the spare parts abdity for your main products?

We would really appreciate an opportunity to disctieese matters with you via a conference callclvimight
only take 15-20 minutes of your time.
If you need any further information, please domegitate to contact me by phone or via email.

P.S. We would really appreciate if you could refplyis as soon as possible.
I look forward to hearing from you.
Best regards,

Nadezda Kurilets
Responsible Investing
+31-10-224-33-81
Robeco

13.9 Apple
Dear Sir/Madam,

| am sending this email on behalf of Robeco, a Butsset manager with approximately 170 billion easeets
under management, and one of Apple’s shareholders.

Robeco is currently doing a research concerninguabtandards, hazardous substances and their amaeagand
recycling in the supply chain of electronics. Werdnalready researched Apple on the basis of pulolimments,
but still do not seem to be able to find any infatibn on the matters listed below. We hope that yay be
willing to help us in regard to the following mate

1) Do you report on proportion of your supply chainnitored/audited? (If not, would you consider doit®)

2) Do you disclose details of stakeholder dialoguagtgements? (If not, would you consider doing it?)

3) Do you provide data on performance of your supgHeif not, would you consider doing it?)

4) It is know, that Apple does not mention antimony aither refers to beryllium in its list of substas for
elimination. Would you consider mentioning them?

5) Could you provide us with information on your useost-consumer recycled plastics?

6) Would you consider publishing this information asuy website? (Q5)
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7) Do you intend to make the information on the sgeads availability for your main products publicyaila-
ble?

8) Would you consider publicly disclosing your RegathtSubstances Specification document? (if it isaaly
available, could you please send us a link to it?)

9) Could you provide a breakdown of the recycling diis of your various products (so per productgn)®@

We would really appreciate an opportunity to disctleese matters with you via a conference callclvimight
only take 15-20 minutes of your time.

If you need any further information, please domegitate to contact me by phone or via email.

P.S. We would really appreciate if you could rejplyis as soon as possible.

I look forward to hearing from you.

Best regards,

Nadezda Kurilets

Responsible Investing

+31-10-224-33-81
Robeco

13.10 Hewlett-Packard
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Dear Sir/Madam,

| am sending this email on behalf of Robeco, a Butsset manager with approximately 170 billion easeets
under management, and one of HP’ shareholders.

Robeco is currently doing a research concerninguabtandards, hazardous substances and their amaeagand
recycling in the supply chain of electronics. Wednalready researched HP on the basis of publiordents, but
still do not seem to be able to find any informatan the matters listed below. We hope that you beawilling to
help us in regard to the following matters.

1) Do you communicate the polies on Labour standardsippliers and their employees (globally)?

2) Have PH responded to non-compliance found by eatemyanizations last year? (For instance, Chiraola
Watch published a report in July 2011 called Ebsdo Sweatshops which contained allegations of &size
working hours in Hewlett-Packard's supply chain)

3) Do you have independent verification of HP’s rep@rt

4) Could you provide us with information on the pettegre of your products that are Energy Star qudlifie

5) (Q4) Is this information publicly available? (If yieplease give us a link to it) (If not, would yoansider
making it so?)

6) Do you have a set limit or an objective for fornisantimony other than antimony trioxide? (If yesthis in-
formation publicly available?)

7) Do you have a goal to phase alltphthalates? (Is this information public? If seegse give us a link) (If not,
would you consider making it public?)

8) Could you provide us with the overall figures oe thverall quantities of recycled plastics used psraent-
age of total plastics used?

9) (Q8) Is this information publicly available? If netould you consider making it so?

10) Is the length of warranty for your main productenpublicly available? (If so, could you pleasedsas a
link?)

11) Is the availability of spare parts for your maimghuct lines publicly available? (If so, could yokegse send
us a link?)

12) Do you offer the same amount of hardware recydienyices of the same quality in Africa and Southefim
ca in comparison to the US?

We would really appreciate an opportunity to disctiiese matters with you via a conference callckvimight

only take 15-20 minutes of your time.
If you need any further information, please domegitate to contact me by phone or via email.
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P.S. We would really appreciate if you could rejolyis as soon as possible.
I look forward to hearing from you.
Best regards,

Nadezda Kurilets
Responsible Investing
+31-10-224-33-81
Robeco

13.1 Nokia
Dear Sir/Madam,

| am sending this email on behalf of Robeco, a Butsset manager with approximately 170 billion easeets
under management, and one of Nokia’ shareholders.

Robeco is currently doing a research concerninguabtandards, hazardous substances and their emaeagand
recycling in the supply chain of electronics. Werdnalready researched Nokia on the basis of pulolimments,
but still do not seem to be able to find any infatibn on the matters listed below. We hope that yay be
willing to help us in regard to the following mate

1) Do you communicate the polies on Labour standargsippliers and their employees (globally)?

2) Do you audit and monitor your supply chain with tre#p of external monitors? (Could you please, send
link to the examples stating this?)

3) Do you report on proportions of supply chain mor@tdaudited? (If not, would you consider doing it?)

4) Do you report on the amount of non-compliance fau¢@ould you send us the link to this information?)

5) Itis know that Nokia has a goal of phasing outtiriated compounds, chlorinated flame retardantsaaiel
mony trioxide. Thus, do you have a set target faging out other antimony compounds?

6) (Q5) If yes, could you send us a link or the docans¢ating it? If not, would you consider settihgsttarget?

7) Could you provide us with the overall figures ol thverall quantities of recycled plastics used psraent-
age of total plastics used?

8) (Q7) Is this information publicly available? If netould you consider making it so?

9) Is the length of warranty for your main productenpublicly available? (If so, could you pleasedsan a
link?)

10) Is the availability of spare parts for your maimghuct lines publicly available? (If so, could yokegse send
us a link?)

11) As far as we know, your Supplier Requirements foviEbonmental Management is not publicly availatie.
you intend to make it public? If yes, then when?

12) Do you intend to list your recycling program in &rgina on the corporate website?

13) Could you provide us with information on your e-¥easollection as a percentage of sales?

14) (Q13) Would you consider making this informatiorbc?

We would really appreciate an opportunity to disctieese matters with you via a conference callclvimight
only take 15-20 minutes of your time.

If you need any further information, please domegitate to contact me by phone or via email.

P.S. We would really appreciate if you could rejolyis as soon as possible.

I look forward to hearing from you.

Best regards,

Nadezda Kurilets

Responsible Investing

+31-10-224-33-81
Robeco
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14. Appendix 6: Companies’ responses

14.1 Dell

In response to the questionnaire Dell stated that:

1) It does communicate its policies on labour starslaodsuppliers and employees globally. For instahee
Company requires its Tier-1 suppliers to achieve amraintain certification on two important, intericaal
standards: the 1ISO 14001 environmental managenystérs standards and the OHSAS 18001 occupational
health and safety management system standardnfdarsstandard). (Dell, Supplier Accountability Amach
and Standards)

In addition, Dell offers Social and Environmentaédponsibility (SER) workshops which give its supply
chain the opportunity to learn and share best jpesct Key topics include the Carbon Disclosure €uij
management of working hours and corporate respilisiperformance evaluation tools. (Dell, Supplie
Accountability Approach and Standards)

2) Dell discloses information on training of both é&n suppliers and those of its employees. It pdimtat that
Company’s supplier audits resulted in improvediray programs to raise awareness across its sghpip.

3) Furthermore, in 2011 Dell launched its first glohahlth and safety course which was offered glgbibre
than that, Dell also launched its global, executede Leadership Imperative training designed toldcbu
alignment and engagement around our purpose, valiesegy and brand in support of our business
transformation. So far more than 51,000 team mesnparticipated in this training in-person or onlgiace
its launch — and Dell has a goal of reaching antemembers around the world. (Dell, How does De
steward Corporate Responsibility and Report onpsagress?) As for the employees of Dell’'s suppltees
company brought training resources from Carbon ID$sce Project (CDP) and Global Reporting Initiativ
(GRI) as well as Dell helped with HR-type trainifog managers.

4) As for the proportions of supply chain monitoredfised, Dell reports only the total number of theliggiand
not as a percentage of all the suppliers. Theretbee Company audited 46, 62 and 119 suppliers0b92
2010 and 2011 respectively. (Dell, How does De#wstrd Corporate Responsibility and Report on aur
progress?)

5) The Company also asked to pay attention to its @$Rrt for the examples of non-compliance foundas
result of supplier audits. Thus, according to Dbk Excessive working hours remains one of the most
common issues found in our audits, especially im&hThat is why the Company makes a concertedtefio
reduce the instances of working hour infractiongrdispecifically, Dell has asked suppliers withgigant
issues to regularly report key performance indisatim February 2011, Dell engaged with the EICO ki
Hours Work Group to determine how the industry catlaborate to identify the root causes of excessi
working hours and how to address them with suppligDell, How does Dell steward Corporat
Responsibility and Report on our progress?)

6) Furthermore, Dell stated that it does not reporttleen amount of the non-compliance found. However,
pointed out that this information is shared onlythwgelected customers and partners under Non-diseo
agreement (NDA). Moreover, the company is currentdpsidering a possibility of making this infornuati
publicly available.

7) Dell was not able to provide us with a figure oe flercentage of its products that meet and ex¢eelhtest
Energy Star standard.

8) The Company could not give us its timeline for étiating PVC and BFRs from its computing products.
Furthermore, Dell has no intention so far to eliatéenthese hazardous substances from products thidrer
computing.

9) Neither Dell has a target for increasing the usgast-consumer recycled plastics.

10) The Company also confirmed that it publicly diseleghe length of warranty for its product lines.isTh
information can be found here (Dell, Warranty Imfation). However, this website requires the De
computers personal tag, so | could not get theopafized information for any of the products. Rerimore,
Dell directed me to its page concerning the spar¢spavailability for its product lines. On the paell,
Parts & Upgrades) all possible spare parts foryctedcan be found and purchased by customers.

(Dalton)
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14.2 Hewlett-Packard
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During the call HP representatives gradually wémbugh all the questions | sent them before hamterefore
here are the outcomes:

1)

2)

3)

4)

5)

6)

7

8)

14.3

The interview with Research in Motion took placa gbnference call on 20f April. The main outcomes of the
conversation are listed below:

1)
2)

3)

4)

5)

6)

7

ROBeCO

HP stated that they do engage with its suppliessn(ounicate code of conduct, assess and audit)hdturt
more, the company has implemented the employeeirigs for the suppliers’ workers in order to inEea
their awareness of the code of conduct. Neverthgleghe corporate annual report for 2012, notlisngen-
tioned about the trainings held or available toghgpliers and their employees

HP also pointed out that it does respond to athefallegations in its annual reports. Howeverreheas no

response published in reference to the report sluddi in July 2011 by China Labour Watch, which was

called Electronic Sweatshops.

As for the third party verification of the reportee company stated that they do have this pradigethen
the auditors mainly do not check content. In otherds these auditors do not audit the factoriesieves.
Hewlett Packard does not publish the percentades giroducts that are Energy Star qualified. Howgetlee

company’s representatives pointed out that cuyred® has over 600 goods exceeding the ES standard.

Moreover as it can be seen on the corporate welbHrdists all the product groups and the individaadels
that are Energy star qualified. See the source (géteRackard, ENERGY STAR)

In reference to the hazardous substances suchtiazoay in other forms than trioxide and phthalatd$,
constantly evaluates possibilities of reductiongwen the prohibition of those chemicals from thedpcts.
Nevertheless, none of them have been eliminated=petdeeper information on the chemical compasitbd
HP products and the substitution timeline see tinparate website. (Hewlett-Packard, Materials)
Although no information is being published by thempany on the percentage of post-consumer recyc
plastics used out of all plastics used in the petido, the company’s representatives stated thatpirtion
would be approximately 5% for the year 2011.

Furthermore, it was pointed out that all informatian warranties and spare parts availability wadigioed
on the corporate website. In addition, it was nmed that for consumer products HP offers one ywaaran-
ty and for commercial goods three year warrangviailable. Therefore, for the personal informateonwar-
ranties and spare parts see two webpages. (Hewdekard, HP Total Care) (Hewlett-Packard, HP Pa
Store)

Last but not least, Hewlett Packard indicated ithlahd consistent recycling/take-back policies glgb From
the corporate webpage entitled “Product recyclimgan be seen that hardware recycling program dogs
cover many countries in South America and Afrid¢deWlett-Packard, Product recycling) (Fallon, Catéo
Conference call. 17 Apr. 2012)

Research in Motion

RIM does not specifically require its suppliers aub-contractors to meet core ILO convention afezob

lective bargaining.

The company does communicate its Suppliers Co@ootluct to its suppliers. However, it does not rawve
practices of educating their sub-contractors’ erygds about this code.

The company representative also pointed out thislt &Iinducts risk assessment of its suppliers arvdse of
non-compliances they have to develop and implememective plan. (This however is not to be foundhe
public documents)

At this point in time Research in Motion does nepart on the energy efficiency of its chargers aghale
and neither on its energy efficiency as a percentdall external power devises. Furthermore, culyehe
company does not have the objectives for improvémerither of these matters.

It was pointed out that as of 2011 phthalates weneoved from RIM’s all accessory products. Moregve
starting January 2012 all the goods produced arglinen free and all the blackberry hands sets RWEC —
free. As for the rest of the hazardous substanéksd®@nducts active investigation on further bannargl
eliminations.

It was also clearly communicated that Blackberryisks do not contain post-consumer recycled pkdie-
cause this component makes the handsets less elufélgrefore, RIM does not want its products tdrhg-

ile.

Currently the Company offers take back programsudin individual carriers in areas other than Ndwther-

ica. Therefore, as those collectors are establigiseseparate entities, the quantities of e-wadtected are
not available for RIM’s assessment and reportingddition, the Company does not have well ackndged
take-back/recycling targets.
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8) Last but not least, the warranty information fodiiidual goods can be found only in the product uzs,
and not on the corporate website. As for the spares availability, information on only the bagiarts can
be found through vendors and corporate website.

(RIM’s CSR representative. Conference call. 20 &06x12)

14.4 Nokia

In its response to the questionnaires Nokia stz

1) The company does communicate its policies on lalstamdards to suppliers and their employees ghpbal
This is done as a part of Nokia Supplier requireimenhus, training of the factory workers on thefitwate
Labour Conditions Standards and Code of Condutteisvay Nokia communicates these policies at afact
level. (Nokia, Employment practices)

2) The corporation usually monitors it§ fier suppliers and sometimes the lower levelsubhoits own trained
professionals. In addition, Nokia occasionally weorkith third parties for specific expertise or igtigations,
or as part of joint industry assessments. (Nokigp®/ chain)

3) The company reports on the proportions of supplgirchmonitored on the subject of Nokia Supplie
Requirements (NSR) and Environmental & Ethical ssseents all. For instance in relation to the
environmental management Nokia audited 96% ofiiectisuppliers in 2010.

4) Nokia's representatives pointed out that so farfigures on the amount of non-compliance found ia th
supply chain have been reported. However, the caynpéscloses the types of non-compliance that occur
most of all. Those include disciplinary actionseddom of association, health and safety requiresnent
overtime hours, pay structure, sub-supplier momgpsystem and waste management. (Tony Nysten)

5) Currently the company is conducting research on ahernatives for antimony compounds other than
antimony trioxide. The substitution of those cheatsowill take place in 2012-2013.

6) Nokia does not publish figures on the overall gitist of recycled plastics used as a percentag®taf
plastics used.

7) According to the company the length of warrantiegd spare parts availability greatly depend on théaks
and country of purchase. Therefore, the specifiermation on this matter can be found in user gelifte
each individual product or on the website which ldahow those user guides.

8) As for the disclosure of the Corporate Supplier iRegnents for Environmental Management, it is now
publicly available. (the link: (Nokia, Nokia Supgti Requirements: excerpts relating to managemenghu
resources and environment))

9) Furthermore, the company indicated that it is nawhe process of upgrading its recycling map. Tiines
take-back program in Argentina will be publicly ackviedged.

10) Nokia does not report its e-waste collection asragntage of sales. Nevertheless, the companyrdpes on
the amounts collected in tons.

(Nysten)

=

14.5 Samsung

In response to Robeco’s inquiry for CSR issues Samstated that:

1) Samsung Electronics requires its suppliers not tmigdhere to its Code of Conduct but also the ECede
of Conduct to commit social responsibility in supphain. In Code of Conduct, freedom of associatind
collective bargaining in ILO is included. Furthemap Through the EICC Self-Assessment Questionnaire
(SAQ) and audit, Samsung monitors the level o$ufgpliers’' commitment to the EICC Code of Conduct.

2) Since 2009, Samsung has been providing CSR tratoitgth suppliers and their employees. Moreowar, {
Korean, Chinese and Asian suppliers, Corporate abdeesponsibility trainings were held for a better
understanding of CSR among the supplier employeesddition, Samsung explains to its suppliers the
supplier CSR policy and the EICC system through €eg's supplier CSR supporting system and provides
them with the self-assessment system to monitdr thanagement. Furthermore, although, the company
stated that it does monitor some of its supplieth the help of external auditors, it did not gauey examples
of that.

3) Samsung pointed out that in 2011, 1945 1st-tiempkens had completed SAQ, and six suppliers had
undergone The VAP audit. This information was psedito be published in the next Sustainability repo

4) It was also stated that for high-risk supplierssémse of non-compliance found, the company reqeiaeb
individual supplier to carry out a corrective pland conduct re-audit of the issues. Moreover, Samsu
provided me with several examples of non-compliamost often found at their suppliers’ facilitieshdse
include failure to observe rules relating to maximwork hour, rest day, fire drill, and fill alarnThe
Company indicated that it had asked the supplierslitminate those non-compliances and it is culyent
monitoring the progress. However, Samsung doesepoirt on amount of non-compliances found.
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5) Inreference to its target of phasing out phthal&tem all mobile phones and MP3, the Company dtthtat it
did achieve this target. In other words, since dan@011 Samsung produces phthalates free Mobdegsh
and MP3.

6) Samsung does not have any intermediate targeysokirconsumer (PCP) and post-industrial (PIP) dedyc
plastics use other than the 2.62% of PCP by 2013.

7) In addition, the company is currently consideriagriching a take-back program in Cambodia in colizm
with UNIDO.

8) Last but not least, Samsung pointed out that diffécult for them to provide global recycling rateas the
take-back programs are very complicated in conatder with the product categories. Therefore, the
corporation does not intend to publish these figumethe nearest future.

(Kwon)

14.6 Sharp Corporation

In its response to the questionnaire Sharp Coriporatated that:

1) It requires its suppliers to meet core ILO convamtarea of collective bargaining. However, it i4 stated
anywhere on the website or in public documentssThaly the freedom of association right is listed.

2) The company communicates its policies on Laboundgals to its suppliers and their employees. Mare
specifically, Sharp communicates them to approx@égaP000 suppliers. It also stated that it requites
suppliers to provide training/education regardingran Rights and Labour Standards to all employdes w
need to know.

3) The information on trainings of own and suppliegtaployees is publicly available on the corporat®sitd.
More specifically, Sharp conducts trainings for a&n employees on human rights issues at each site.
Specifically for 2010 approximately 60 sessionsenaeld. (SHARP, Creating a Fair, Positive and Rrsgjve
Workplace)ln addition, the company provides trajnpossibilities for supplier's employees on healtid
safety management via Health and Safety Counciltige (SHARP, Environmental and Social Report 2011
99)

4) Sharp does not report on the percentage of supalin enonitored, but it does mention that up to @4@0
suppliers have been audited and that it intenéxpand the monitoring further. (SHARP, Environméatad
Social Report 2011 88)

5) The company does not publish the examples of namptiance found with regards to labour practice
Nevertheless, several other nom-compliances are¢iomed in the corporate public documents. For imsta
price-fixing of LCDs (December 2006).

6) Sharp has not set a new timeline for eliminatingCP&d BFRs from its computing products. Neither i
publishes or has a figure showing its post-consupfastics use as a percentage of total plastias. Usaus,
there is not target for this use either.

7) The company does not publicly disclose the spares paailability for its main product groups. Fuethore,
Sharp stated that it does not intend to publisbrinition on its plans for future hazardous subssiior
elimination and to publish the amount of e-wastéected as a percentage of total sales.

8) In addition, Sharp’s Manual for Survey of ChemiSailbstances Contained in Parts and Materials isadn@i
only for the corporate suppliers and the compargsdwt intend to disclose this document publicly.

9) Sharp requires its suppliers to report on their afsBolybrominated biphenyls (PBBs) and Polybrorteda
diphenyl ethers (PBDES), which are a part of BFRag. (Sharp Corporation) However, so far the aotiyn
has not been a subject to requirement, becausedtporation tries to be in line with "Joint Indystsuide -
Material Composition Declaration for Electro teataii Products - JIG-101 Ed.4.0" which was releasgd b
Consumer Electronics Association (CEA), DIGITALEURD and Japan Green Procurement Survey
Standardization.
(Nakamura)

2
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14.7 Apple

The information acquired as a result of the inemwivith Apple is presented below:

1) The Company reports only on the number of audipeiforms in its annual Supplier Responsibility gress
reports.

2) Apple reports extensively on their supplier resjifity progress each year on their website. Then@any
has also recently joined the Fair Labour Assodmtieho has independently reported on results @ithits of
Apple's supply chain.

3) In reference to the issue of listing antimony armdylium Apple did not respond directly. Howevehet
information they gave us was:” Apple goes well beyohe strictest standards for the restrictionadandous
materials. This includes Sb203. Apple was thst ftompany in the industry to eliminate all BFRsoas
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portables, desktops and handheld devices. Contiensaof BeCu are maintained at levels close to-non
detectable limits”.

4) As for the information on the corporate use of gmsisumer recycled plastics, Apple provided sevanks
to its website saying that there will be some infation about this issue, but | did not see to He abfind
any relevant information.

5) Apple also pointed out that the information abdw# $pare parts availability for its products isilade only
to qualified service repair centres.

6) Moreover, Apple did not give any relevant infornoati on the public availability of its Regulated
Specification Document and neither did it proviche énformation on the recycling quantities of itarious
products, as broken down per product group.

Nevertheless the exact answers for the last quesstiere:

“One of the environmental challenges facing ouustdy today is the presence of toxic substances as@rsenic,
brominated flame retardants (BFRs), mercury, phtkal and polyvinyl chloride (PVC) in products. dtigh

most countries still allow use of these substanaeshave worked with our manufacturing partnergliminate

them from our products. Not only is every produe sell free of BFRs and other harmful toxins, weehalso

qualified thousands of components to be free ahetdgal bromine and chlorine, putting us years aluéahyone

else in the industry. In addition, every display mvake — whether it's built into a system or avdigals a stand-
alone — features mercury-free LED backlighting amgenic-free glass.” (Investor Relations)

“Apple has instituted recycling programs in citeesd college campuses in 95 per cent of the cosnivieere our
products are sold, diverting more than 115,504 imédns of equipment from landfills since 1994. @uaal in
2010 was to achieve a worldwide recycling rate @fpér cent. (To calculate this rate, we use a mmeasnt
proposed by Dell that assumes a seven-year prditeiohe. The weight of the materials we recycletegear is
compared to the total weight of the products Apgue seven years earlier.) We met and exceededytzdtin
2010. This far surpasses the last reported nunitmrsDell and HP, which were each lower than 20 qaat. In
2011, Apple global recycling once again exceeded/Owper cent goal, and we are confident that wemaintain
this level through 2015.” (Investor Relations)

14.8 Toshiba

In response to the questionnaires sent, Toshibedstiaat:

1) It requires its suppliers and sub-contractors gpeet Toshiba Group Procurement Policy which stades
comply with laws, regulations and social customa also to respect human rights, labour, healthsafiety.
However, the core International Labour Organizat@mmvention area of collective bargaining was not
explicitly mentioned by the company.

2) At the time of contract, the company distributesfiba Group Procurement Policy to its suppliersaldb
holds seminars for the suppliers to explain anckivec understanding about Toshiba Group Procurement
Palicy.

3) In respect to external auditing of the suppliesshiba pointed out that it currently assesses theesed on the
internal company’s format, but in the future thenpany plans to use EICC assessment tool.

4) Toshiba has found several non-compliance practicesg the audits. Those include compliance withewa
discharge standards from the water outlet facslitsegregation of storage with regard to hazardadsnon-
hazardous substances, establishment of rules fretivironmental management of storage facilities,
compliance with safe operating practices, dealirith vwmergencies, education on health maintenande an
complying with safe and proper methods at the tifngnloading of goods

5) Although Toshiba does not report on the amountoof-compliance found, it discloses some of theitusis
on the corporate website.

6) Regarding the energy star compliant products, adlhiba note PCs developed since 2009 (as of Septemb
2010) comply with ENERGY STAR Version 5.0 for abbrdiguration except particular products such as no-
OS models. (TOSHIBA, Environmental Product Desigiife Cycle Approach) Also, 88% of the above
mentioned products exceed more than 30 % of tmelatd. As for the external power supplies of PGst &
a requirement for ENERGY STAR of PC, 100% of theemxal power supplies of the above PCs have
achieved Level V rating on the International Efflcty Marking Protocol for External Power Supplids.
addition, 69% of Toshiba’'s TV models comply with ERGY STAR Version 5.3 as of April 2012
Nevertheless, | did not seem to find this inforrmatin any corporate public documents.

7) In line with its commitment of phasing out some drapus substances from all the consumer products by
2015 the company has introduced PVC/BFR free nole®C model, Tecra A11-EV1 in 2011. (TOSHIBA,
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8)

9)

10) The company does mention the fact that it adheréhe RoHS Directive. However, it does not spealfic

11) The company stated that it has a global PCs rewygrogram, which covers several non-OECD countr

14.9

In response to the questionnaire Sony pointedhait t
1)Corporate code of conduct does cover only righterarfkers to associate freely in accordance withldical

2)

3)

4)

5)
6)

7
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Environmental Product Design: Life Cycle Approatfgwever, since 2011 no other products were fresah fr
hazardous substances.

Toshiba has been recycling waste plastic mategatgerated from end-of-life products, and in FY20@9,
used about 800 tons of recycled plastic materiatetial for the base plates of TVs, notebook PQksame
other products. Currently the company is makingregfto expand the use of recycled materials. Tilgs
an internal rule to use recycled plastic to attlegsart of every product. However, the goal f& plercentage
of recycled plastics used in the production i$ st publicly available.

Regarding the product warranty, in case of PCshibassets the basic warranty period from 1 to 2sjeend
provides extended warranties of 3 to 5 years asmion. The company believes that this surpasses
industry standard. As for the life-cycle extensinaasures, it has various efforts and but the oregioned
in communication were the Protection of PC HardcOiyives from accidental shock, Honeycombed r

structure for PC case and Adoption of SSD (SolatesDrive). (TOSHIBA, Environmental Product Design:

Resource Saving Design) In addition, Toshiba pdirtet that it discloses the information on warr@ston
each separate product website. For instance thamtes for PCs can be found here: (TOSHIBA, Pal}eg

mention the need for RoHS 2.0 to adopt a ban oamarghlorine and bromine compounds (at least PV
CFRs, and BFRs within 3-5 years), as well as anddifle focused methodology for adding future sialose
restrictions. (TOSHIBA, Management of ChemicalsPooducts)

such as China, Singapore, Thailand, Indonesia, ydi&a Vietnam, Philippines and India. (TOSHIBA, P
Product Recycling) Apart from the PCs, Toshiba sakack Medical equipment in Asia, Oceania af
Americas. Furthermore, in Americas the company aletbects Business-use equipment, and TV se
(TOSHIBA, Global Recycling)
(Soma)

SONY

laws. Thus, the right for collective bargainingstill not required to be fulfilled. In addition, 8 bases its
Supplier Code of Conduct on EICC code, but disaldbe disciplinary principles under the policy pioting
harsh or inhumane treatment.There is to be no harsh and inhumane treatmenfudimg any sexual
harassment, sexual abuse, corporal punishmentahwnphysical coercion or verbal abuse of workams:is
there to be the threat of any such treatment” (SOSONY SUPPLIER CODE OF CONDUCT)

Sony’s suppliers have undergone Audits based olCEi@ndards through the EICC’s shared audit progra
In other words the Company monitors its supply hveith the third party auditors certified by EICGGONY,
Supply Chain Management) On its website the Compaawtions that suppliers’ audits are done throu
several tools such as manuals and checklists. Siatgd that it uses the manuals and checklistageadwby
EICC. Which can be found here: (Electronics Indu§litizenship Coalition)

In the case of non-compliance found as a resulaugfit, Sony's policy states that the company shot
reconsider its business relationship with the deppin the event of a major violation of the Su@pCode of
Conduct or when the suppliers do not exhibit anreympate level of cooperation to studies and audi
Furthermore, in case the violation has been coefirfoy the third party, Sony asks first tier supglieo take
corrective actions and report back on the progh@8sen a violation has been made by a secondanjisupp
the company works in cooperation with relevant nynsupplier to urge the corrective action. (SOSYpply
Chain Management)

Sony reports only on the proportion of the supgigin monitored. More specifically it has auditedrenthan
90 per cent of the suppliers. The company doeslisotose the particulars of the non-compliancesidodror
instance it says that the most common violatiorceipi Labour and Ethics Management System, Headth
Safety, and Labour.

Although Sony is replacing the BFRs where antimisnysed, the latter substance is still not banned.
Currently the company is working on methodology tow to collect data on recycled plastics used
production, and as soon as the exact rate is faumwdll publicly available. However, the company’s
representative pointed out that for FY 2010 the veds approximately 8 per cent.

In a dialogue Sony stated that warranties for génnproduct groups vary from 1 to 3-5 years, whémd basic
manufacturer’'s coverage and 3-5 is the one custaaerget is needed. In addition, all this informatis
publicly available. (SONY, Peace of mind: Sony's yuu covered with Extended Service Plans)
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8)

9)

14.10

During a phone interview with two Philips represgivies they stated that:

1)

2)

3)

4)

5)

6)

7

8)

141

A conference call with people from Panasonics’ CBRand Environmental departments resulted in fitation
on all of the questions asked in the email. Thevans can be found below:

1)

2)

ROBeCO

(Scheijgrond and Braaksma)

The corporation still does not mention the needRoHS to adopt a ban on organo-chlorine and brom
compounds (at least PVC, CFRs, and BFRs withiry8ess) as well as an end-of-life focused methodofog
adding future substance restrictions.

Sony still does not report on the quantities ofast® collected and recycled for each product typmuntires
other than Japan. It stated: “We are disclosinggtentities of TVs and PCs collected and recyatedapan
separately since we have those data in hand. Trestructure and scheme for collection and recgcliary

between countries and regions. For example in Eyrape European WEEE Directive mandates

collection/recycling of any kind of WEEE, but dasst specify the collection groups. Those are deffimg the
country or the operating producer compliance sclsers both the collection groups and the level ethis
such schemes disclose to their members differ antially, it is not possible to harmonize the discire of
such information on country level which will hindes to provide a comprehensive result with the estpd
breakdown in the future”. (Yamamoto)

Philips

First of all it is difficult to assess Philips withhe help of the same criteria used for comparies fICT
industry. That is mainly because Philips has ar@0@000 products, and 10 000 suppliers.

Nevertheless, Philips does communicate its policiesabour standards to all of its suppliers vikirag them
to sign Supplier General Purchasing Agreement ampl&rs Sustainability Declaration, which is based
EICC. (Philips) However, it was pointed out that tompany is simply not able to communicate thadieips
to the employees of the suppliers, as there arndrd0 000 of them (suppliers).

All of the Company’s audits are done through adtfpiarty monitoring, for instance SGS. In addition2011
300 audits took place.

Philips does not have a timeline for overcomingakemption of beryllium. It was also stated tha turrent
technologies worldwide do not allow a complete élistion of this substance.

As the Company has around 300 000 products itficut to say the overall proportion of post-conser
plastic used in production. That is why, Philip#l dbes not report on the quantities of post-consu plastics
it used. However, it did state that for 2011 itdid60 tons of recycled plastics, mainly in vacuueaers,
irons, coffee machines, and that the Company hagat of 4 000 tons usage by 2015. Furthermomegitly
Philips negotiating with suppliers of plastic oncksive agreements with smaller and more speciliz
suppliers.

As for the products warranties, they are includedhie manuals. Furthermore the spare parts aViitijatair
company’s goods is not publicly disclosed; howeakrits customers receive extensive informationiton
Despite this, it is difficult for Philips to offahe spare parts for the products, because theywsasgy much.
(from lamps to medical equipment)

The Classified Substance List is publicly availatrethe corporate website.

And once more again it was stated that due to @& fangount of products it is difficult for the Compato
calculate and publish its recycling rates as agreege of past sales. However, Philips indicatatl ahnually
approximately 50% of consumer electronics out eftihtal sales for that year was collected. In &aoldjtthe
percentage for lightning, health care and TV set80-35%, 10% and 50%, respectively. The healthc
present is low due to the long useful life of theds.

Panasonic

Panasonic communicates its policies on labour staisdto suppliers via either a contract or the aaie

ne

are

website. However, with reference to the issuesreédom of association and collective bargaining and

disciplinary principles, the company does not eihli mention them to the suppliers. This is duethte

differences in per country regulations. However thpresentative pointed out that Panasonic dggsosu
these 2 principles and considers them to be crdci@ddition as for the freedom of association eoitective

bargaining in the contracts Panasonic mentionsithetpects the management teams per supplieretyfr
communicate with the workers.

The company stated that it arranges seminars éoemhployees of their suppliers in order to edutizen on

the matter of policies.
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3) Panasonic indicated that it mainly assesses thaistpwith the help of the external auditors, aedy rarely
via onsite visits.

4) It was also mentioned that Panasonic does assetssorethe yearly basis, but not specifically stateat for
labour practices it has separate, publicly avadgilocedures guidelines. However, the corporatesiteeb
contains the procedures for addressing non-congdigmund. More specifically, when non-compliancews,
Panasonic tries to work together with a suppliefixdhe matter, and if the efforts turn out to fiogitless, the
Company either reduces the quantity purchased finatrparticular supplier or stop the contract.

5) Panasonic pointed out that it does not report emtimber of facilities monitored on the yearly basi

6) The Company is still working on the elimination BVC from it notebooks. The chemical is used in
installations, wiring and AC cords and it was dateat the most difficult issue is to find a suhgés for PVC
in cords. Therefore, Panasonic currently produagtelbmoks that contain PVC only in the AC cords. In
addition, organization has a target of phasing®(€ from cords and wiring by the end of 2012.

7) As for the BFRs, the Company stated that the staftom January 2012 the new smart phones are BERS

8) Panasonic is currently considering eliminating Beny and compounds from its products but it iswe
difficult to find a substitute for Beryllium Coppebecause it is light and that is what needed frioennewest
devices. In addition, the Company makes sure tbae rof the workers at their beryllium supplierstttaies
are affected by the chemical.

9) The amount of recycled plastics published by Pamasa 2011 includes the post-industrial recycléaspcs.
However, it was mentioned that the company doesdiftgrentiate the post-consumer and post-industria
recycled plastics. Therefore, there is no specificget for the post-consumer plastics.

10) The Company does not publicly state the need fé#3R2.0.

11) Panasonic has lists of restricted and prohibitédtsunces publicly disclosed on its website. (Pamaso

12) Panasonic gave an example of its US recycling pragwhich is done through Manufacturing & Recyclin
Management (MRM) Company managed by the organizatip was stated that in US and Europe the
Company collects TVs, PCs, DVD players, Camerasditcegarding the rules in different states.

13) Panasonic provided several figures with regardhéoduantities recycled as a per cent of past salass, for
instance in Japan in 2011 344 000 tons were sald3d6 000 tons collected and threated, while in UBA
000 tons were sold and 50 000 tons collected. Maem Germany for example 20 000 tons of elect®ni
were sold in 2011 and 15 000 tons were collectedtaaated. Therefore, the rate is around 99% iardafh6%
in USA and 75% in Germany.

14) Panasonic is trying to expand its recycling progrgtobally and it predicts that in 2012 it will tagt and treat
300 000 tons of electronics. It is 100 000 tons than what has been gathered in 2011. That islyfa@cause
the TV sales in Japan are predicted to drop. Negkass, in the fiscal year 2013 the Company intémdsither
400 000 tons. More than that, it was pointed oat Branasonic strives for technology developmenotder to
make the collection and treatment of the produatsee.

(IR)

«Q

ROBeCO
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Appendix 7: Scores calculations

Table 10: Companies scores for selected criteria (Greenpeace

Criteria RIM | Toshiba

Sharp

Sony

Panasonic

Samsung Phi

Product Energy
Efficiency 2 2

5

5

5

4 3

Avoidance of
Hazardous
Substances

product:

.0 1
in

Use of Recy-
cled Plastic in O 0
Products

Life-

Product 0 1

Cycle

Chemicals

Management 1 3
and Advocacy

Provides effec-

tive voluntary

take-back 1 5
where no EPR

laws

Total 4

Score
(Total*10/29)*

12

Lﬂ‘i._l

11

3.8

13
4.5

16
2.9

16 11

2.9

3.8

20

6.9

19
6.6

1
4.8

*29 is the maximum points that companies can recbivaddressing the selected criteria from Greargea

Table 11: EIRIS scores

Criteria RIM Toshib: Sharf Son' Panasoni | Samsun  Philips | Apple Nokie Dell 'HP
Supply Chain Pok- g g 8 9 7 8 0 9 10 10 10
Supply Chain Sys-

tems 3 6 4 5 6 4 7 6 7 6 7
Supply Chain Re-

porting 0 5 3 3 2 2 7 6 8 8 9
Total 12 20 15 17 15 14 24 21 25 24 26
Score

(Total*10/35) 34 57 43 49 4.3 4.0 69 60 71 69 74

*The maximum amount of points that can be awardedHese three criteria is 35
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Table 12: Combined EIRIS and Greenpeace filtered scores

Criteria RIM | Toshiba SharpSony Panasonic Samsung Philips Apple Nokia DeiP
Product Energy

Efficiency 2 2 5 5 5 4 3 5 5 2 3
Avoidance of Haz-

ardous Substances 0 1 1 1 2 2 3 4 4 2 3
in products

Use of Recycled

Plastic in Products 0 0 1 2 1 1 1 0 0 1 1
Product Life-Cycle, 0 1 1 0 2 2 0 1 0 0 1
Chemicals Man-

agement and Ad- 1 3 0 2 2 2 3 3 3 4 4
vocacy

Provides effective

voluntary take:

back where no EPR 1 5 3 3 4 5 1 7 7 5 3
laws

gggpw Chain Poli- 4 9 8 9 7 8 10 9 10 10 10
Supply Chain Sys-

tems 3 6 4 5 6 4 7 6 7 6 7
Supply Chain Re- 5 3 3 2 2 7 6 8 8 9
porting

Total 16 32 26 30 31 30 35 41 44 38 41
Score

(Total*10/64) 25 50 41 47 48 4.7 55 64 69 59 64

*The maximum possible points the companies canogetddressing all of the chosen criteria. (29+35=64
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Table 13: Scores after the Desk research

Criteria RIM Toshiba Sharp Sony Panasonic Samsung Philips Applekia Dell HP
Product  Energy , 2 5 5 5 4 3 5 5 2 3
Efficiency

Avoidance of Haz-

ardous SubstancesO 1 1 1 2 2 3 4 4 2 3
in products

Use of Recycled

Plastic in Products 0 0 1 2 1 1 1 0 0 1 1
Product Life-Cycle 0 1 1 0 2 2 0 15 0 0 1
Chemicals Man-

agement and Ad- 1 3 0 2 2 2 3 4 3 4 | 4
vocacy

Provides effective

voluntary take

back where no 1 § 3 4 4 5 1 7 7 5 3
EPR laws

Supply Chain Poli- o 9 8 7 8 10 9 10 10 10
cies

Supply Chain Sys- 6 4 6 4 7 6 7 6 7
tems

Supply Chain Re-

porting 0 5 3 2 2 7 6 8 8 9
Total 16 33 26 31 31 30 35 42,5 44 38 41
Score

(Total*10/64) 25 5.2 41 48 4.8 4.7 55 6.6 69 59 64

Table 14: Scores based on the Desk and Field researches

Criteria RIM | Toshiba Sharp| Sony Panason&amsung | PhilipsApple Nokia Dell HP
P_roduct Energy Effi- 2 > 5 5 5 4 3 5 5 5 4
ciency =
Avoidance of Hazard-

ous  Substances in 1 1 1 1 3 3 3 4 5 2 3
products

Use of Recycled Plas- 0 0 1 > 1 1 1 0 0 1 1
tic in Products

Product Life-Cycle 0 15 1 0,5 2 2 0 15 0 1 1
Chemicals  Manage-

ment and Advocacy . 3 1 2 S 2 4 4 4 414
Provides effective vol-

untary take-back where 1 7 3 4 6 5 1 7 7 5 3
no EPR laws

Supply Chain Policies| 9 ) 8 10 7 9 10 9 10 10 10
Supply Chain Systems 3 6 4 7 7 5 7 6 8 7 7
;Lépply Chain Report- 0 5 4 3 3 4 8 6 8 9 9
Total 17 34,5 28 34,5 37 35 37 425 47 41 42
Score

(Tota*10)/64 27 54 44 54 5.8 5.5 58 66 73 64 66
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Table 15: Percentage completion per criterion per compamyrbany analysis

*The percentage per criterion per company was tled as follows: points earned for the criteriddid by the maximum possible points and multipligdL00%

** The average was calculated by taking an avecdgdl percentages of completion per each criterion

ROB=CO
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Criteria Maximum Rim Toshiba Sharp  Sony Panasoniemsting Philips| Apple Nokial Dell HP Average
Product Energy Efficiency 5 2 2 5 5 5 4 3 5 5 2 3
Percentage 40%* 40% 100%  100% 100% 80%  60% 1009400%  40%  60% 75%**
Avoidance of Hazardous Sub-
stances in products S 0 1 1 1 2 2 3 4 4 2 3
Percentage 0% 20% 20% 20% 40% 40% 60% 80%  80% 40%  60%42%
Use of Recycled Plastic in
Products 3 0 0 1 2 1 1 1 0 0 1 1
Percentage 0% 0% 33% 67% 33% 33% 33% 0% 0% 33% 33%24%
Product Life-Cycle 3 0 1 1 0 2 2 0 1 0 0 1
Percentage 0% 33% 33% 0% 67% 67% 0% 33% 0% 0%  33%24%
Chemicals Management and 5 1 3 0 > > > 3 3 3 4 4
Advocacy
Percentage 20% 60% 0% 40% 40% 40% 60% 60% 60% 80% 809049%
Provides effective voluntary
take-back where no EPR laws 8 1 5 3 3 4 5 1 7 7 5 3
Percentage 13% 63% 38% 38% 50% 63% 13% 88% 88% 63%  38%60%
Supply Chain Policies 11 9 9 8 9 7 8 10 9 10 10 10
Percentage 82% 82% 73% 82% 64% 73% 91% 82% 91% 91% 91%82%
Supply Chain Systems 9 3 6 4 5 6 4 7 6 7 6 7
Percentage 33% 67% 44% 56% 67% 44% 78% 67% 78% 67% 78%62%
Supply Chain Reporting 15 0 5 3 3 2 2 7 6 8 8 9
Percentage 0% 33% 20% 20% 13% 13% 47%  40%  53% 53%  60%32%
Total 16 32 26 30 31 30 35 41 44 38 41




Table 16: Percentage completion per criterion per compatey #ie analysis

Criteria Maximum Rim Toshiba Sharp Sony Panasonic amsiing Philips| Apple | Nokia = Dell HP Average
Product Energy Efficiency 5 2 2 5 5 5 4 3 5 5 2 4
Percentage 40,0%* 40,0% | 100,0% 100,0% 100,0% 80,0% 60,0%100,0% 100,0% 40,0% 80,0% 76,4%**
o s 11 1 1 a3 34 s 23
Percentage 20,0% 20,0% 20,0%  20,0% 60,0% 60,0% 60,080,0% 100,0% 40,0% 60,0% 49,1%
IL:’Jrs:duc();S Recycled Plastic in 3 0 0 1 > 1 1 5 0 0 1 1
Percentage 0,0% 0,0% 33,3% 66,7% 33,3% 33,3% 33,38,0% 0,0 33,3% 33,3%24,2%
Product Life-Cycle 3 0 1,5 1 0,5 2 2 0 15 0 1 1
Percentage 0,0 50,0  33,3% 16,7% 66,7% 66,7% 0,00 50,0% 0,083,3% 33,3% 31,8%
zg\tlecr)r;l;:gl/s Management and 5 1 3 1 5 3 5 4 4 4 4 4
Percentage 20,0% 60,0% 20,0%  40,0% 60,0% 40,0% 80,080,0% 80,0% 80,0% 80,0%58,2%
{ake-back where no EPR lawe @ L7 s 6 5t 7 7 5 3
Percentage 125% 875% | 37,5% 50,0% 75,0% 62,5% 12,587,5% 87,5% 62,5% 37,5%55,7%
Supply Chain Policies 11 9 9 8 10 7 9 10 9 10 10 10
Percentage 81,8% 81,8% 72,7%  90,9% 63,6% 81,8% 90,984,8% 90,9% 90,9% 90,9%83,5%
Supply Chain Systems 9 3 6 4 7 7 5 7 6 8 7 7
Percentage 33,3% 66,7% 44,4% 77,8% 77,8% 55,6% 77,866,7%  88,9% 77,8% 77,8%67,7%
Supply Chain Reporting 15 0 5 4 3 3 4 8 6 8 9 9
Percentage 0,0 33,3%  26,7%  20,0% 20,0% 26,7% 53,3%,0% 53,3% 60,0% 60,0%35,8%
Total 17 34,5 28 34,5 37 35 37 42,5 47 41 42

*The percentage per criterion per company was tatled as follows: points earned for the criteri@did by the maximum possible points and multipligdL00%
** The average was calculated by taking an avecdgdl percentages of completion per each criterion
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Table 17: Average completion of each criterion

Criteria Final average Initial average
(Table 15) (Table 14)

Use of Recycled Plastic in Products 24.2% 24.2%
Product Life-Cycle 31.8% 24 2%
Supply Chain Reportin

i porting 35,8% 32,1%
Avoidance of Hazardous Substances in products 49,1% 41,8%
IProwdes effective voluntary take-back where no EPR 55.7% 50,0%
aws
Chemicals Management and Advocacy 58 2% 49.1%
Supply Chain Systems 67,7% 61,6%
Product Energy Efficiency 76,4% 74,5%
Supply Chain Policies 83,5% 81,8%

Data presented in Table 16 is the short summatiyeoinformation given in Tables 14 and 15.
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16. Appendix 8: Financial data

Table 18: Calculations of ratios per company selected ferahgagement

Sharp 2005 2006 2007 2008 2009 2010 2011 Average
Debt to assets 58% 57% 60% 60% 61% 62% 64%  60%
Quick ratio 0,84 0,89 0,89 0,83 0,76 0,82 0,83 084
Net profit margin 3,0% 3,2% 3,3% 3,0% -4,4% 0,2% 0,6% 1,3%
Samsung 2005 2006 2007 2008 2009 2010 2011

Debt to assets 44% 41% 40% 40% 35% 33% 35%  38%
Quick ratio 1,11 1,11 1,14 1,23 1,30 1,20 1,26 1,19
Net profit margin 9,5% 9,3% 8,0% 4,9% 7,2% 10,4% 8,3% 8,2%
Toshiba 2005 2006 2007 2008 2009 2010 2011

Debt to assets 79% 75% 76% 77% 86% 79% 78%  79%
Quick ratio 1,09 1,10 1,06 0,98 0,89 1,11 1,12 1,05
Net profit margin 0,8% 1,3% 2,0% 1,7% -5,3% -0,3% 22% 0,3%
Sony 2005 2006 2007 2008 2009 2010 2011

Debt to assets 70% 69% 71% 70% 73% 74% 7%  72%
Quick ratio 1,04 0,93 1,02 0,99 0,74 0,86 0,76 0,90
Net profit margin 2,3% 1,7% 1,5% 4,2% -1,3% -0,6% -3,6% 0,6%
RIM 2005 2006 2007 2008 2009 2010 2011

Debt to assets 24% 14% 20% 29% 27% 25% 31%  24%
Quick ratio 2,27 4,51 3,04 2,09 1,97 2,13 1,89 2,56
Net profit margin 15,8%  185%  20,8%  21,5% 17,1%  16,4% 17,1% 18,2%

The information presented in Table for these caliohs was derived from companies’ annual reports.
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