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With increasing global resource scarcity and 

concerns about climate change, and impacts 

of pollution on human health and the environ-

ment, hardware companies are focusing on 

addressing the externalities of their product 

lifecycles, creating pressures for EMS & ODM 

companies to minimize the impacts of their 

own operations. Management (or misman-

agement) of material sustainability issues has 

the potential to affect the valuation of EMS & 

ODM companies through impacts on profits, 

assets, liabilities, and cost of capital.

EMS & ODM companies reporting in their 

regulatory filings metrics on the material 

sustainability risks and opportunities that could 

affect value in the near- and long-term, would 

provide investors with a more holistic and 

comparable view of performance. This would 

include both positive and negative externali-

ties, and the non-financial forms of capital that 

the industry relies on for value creation.

Specifically, performance on the following 

sustainability issues will drive competitiveness 

within the EMS & ODM industry:

•	 Reducing	water	use	and	waste	generation	in	

manufacturing while ensuring proper waste 

management;

•	 Ensuring	fair	working	conditions	and	wages,	

protecting worker health and safety, and 

eliminating child labor and other harmful 

labor practices;

•	 Managing	environmental	and	social	impacts	

throughout a product’s lifecycle; and

MateRIaL sustaInaBILIty Issues

environment

•	 Water	&	Waste	Management	in	

Manufacturing

Human Capital

•	 Fair	Labor	Practices

Business Model and Innovation

•	 Product	Lifecycle	Management

Leadership and Governance

•	 Supply	Chain	Management	&	 

Materials Sourcing 

IntRODuCtIOn

The Electronic Manufacturing Services & Original 

Design Manufacturing (EMS & ODM) industry 

is the backbone of computer and electronics 

production globally, providing essential design, 

manufacturing, and assembly services to hard-

ware companies. These customers drive much 

of the demand for the EMS & ODM industry, 

which competes on thin margins, and can also 

influence the extent of environmental and social 

impacts of their operations. With operations 

primarily in Asian countries, EMS & ODM com-

panies face increasingly stringent environmental 

and labor regulations, but with often inadequate 

implementation, creating risks and uncertainty.
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•	 Ensuring	strategies	for	supply	chain	manage-

ment and sourcing of key inputs that reduce 

externalities while lowering risks to company 

value. 

InDustRy suMMaRy

The electronic manufacturing services & origi-

nal design manufacturing industry comprises 

two primary segments. Electronic manufactur-

ing services (EMS) provide assembly, logistics, 

and after-market services for original equip-

ment manufacturers (OEM). The original design 

manufacturing (ODM) portion of the industry 

provides engineering and design services for 

OEM, and may own significant intellectual 

property. ODM companies may sell products 

under their own brand name, in addition to 

products marketed under the OEM brand. 

Some companies in the EMS & ODM industry 

also distribute technology hardware, software, 

or other services, although revenues from this 

segment are small. Global revenues of EMS & 

ODM companies amounted to just over $460 

billion according to the latest annual data1  

and average 2012 operating margin for the 

major industry players ranged from 2.3 per-

cent to 4.5 percent (compared to a NASDAQ 

industrial index benchmark of 8.8 percent for 

the same year).2,I

The industry supplies a range of products 

including computers, computer peripherals, 

communications equipment, medical devices, 

renewable energy equipment, and automotive 

parts.3 While Asian assembly companies derive 

most of their revenues from consumer devices, 

North American assembly companies focus 

on sales of industrial devices.4 However, the 

industry at large is closely associated with the 

information technology hardware industry and 

is driven by similar market forces. Some EMS 

& ODM companies derive the majority of their 

revenues from a single hardware company (for 

example, more than 47 percent of Hon Hai’s 

sales come from Apple).5

As suppliers to hardware companies, EMS & 

ODM companies are exposed to fluctuations in 

corporate profits across the economy. In recent 

years, there has been a shift in the Hardware 

industry from corporate sales and desktops to 

consumers, retail channels, and portable de-

vices. Thus, consumer confidence and spend-

ing on hardware devices have become signifi-

cant value drivers for this industry. Top global 

markets based on technology spending (in U.S. 

dollars) include the U.S., China, Japan, U.K., 

and Germany, with the majority of growth in 

EMS & ODM revenues coming from Asia in 

recent years.6

With trends in consumer behavior shifting 

spending priorities away from Personal Com-

puters (PCs) towards smartphones and tablets, 

‘consumer devices’ is the fastest-growing seg-

ment for EMS firms, and accounted for 42 per-

cent of total EMS revenues in 2012.7 Increasing 

demand for data storage and cloud computing 

has also contributed to growth in the EMS & 

ODM industry.8

The EMS & ODM industry relies heavily on low-

cost and contract labor, with a high concentra-

tion of manufacturing facilities located in China 

and other parts of Asia. In fact, major global 

I A list of five representative companies appears in Appendix I.
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players in the industry are not U.S.-based – 

Hon Hai, Pegatron, Quanta, Inventec, Compal 

(Taiwan), Flextronics International (Singapore), 

and Celestica (Canada) – although some of 

them are traded on U.S. exchanges (Flextronics 

and Celestica). Hon Hai accounted for about 

34 percent of global EMS & ODM revenue in 

2012, with other major players (see Appendix I) 

accounting for 1.7 to 8.8 percent of revenues, 

and smaller companies accounting for the rest.9

Electronic manufacturing companies are begin-

ning to seek manufacturing locations outside 

of China, due to increasing wages, competi-

tion, and changing demographics in China’s 

traditional manufacturing hubs. The industry’s 

ability to manage labor costs and the challeng-

es associated with production activities located 

in emerging economies (e.g., labor conditions, 

IP protection) is critical to profitability.10,11

Due to the nature of their activities, accounts 

receivable and inventories account for the ma-

jority of current assets of EMS & ODM compa-

nies, whereas property, plant, and equipment 

(PPE) account for most of the long-term assets 

of such firms. Additionally, accounts payable 

make up the majority of current liabilities.12 

Therefore, impacts on inventory turnover and 

PPE due to environmental or social risks or  

opportunities could have a material impact  

on value.

The EMS & ODM industry continues to adapt 

to the needs of clients, primarily the Hardware 

industry. In addition to new technologies, 

companies in this industry must demonstrate 

the ability to respond to current and emerging 

sustainability issues. Specifically, the industry 

faces risks and opportunities associated with 

environmental and human capital. The abil-

ity to manage these forms of capital, which 

increasingly contribute to market value, will 

allow EMS & ODM companies to protect and 

enhance shareholder value. These issues will 

emphasize further innovative business models, 

and strong leadership and governance.   

LeGIsLatIve anD  
ReGuLatORy tRenDs In  
tHe eMs & ODM InDustRy

EMS & ODM companies that provide manufac-

turing and other services to OEMs are affected 

by the evolving legislative and regulatory envi-

ronment surrounding the Hardware industry, 

particularly related to product lifecycle impacts 

and supply chain management. Legislation 

relating to material inputs, electronic waste (e-

waste), and conflict minerals has the potential 

to further emphasize the importance of perfor-

mance and reporting on material sustainability 

issues. The following section provides a brief 

summary of key regulations and legislative ef-

forts affecting the EMS & ODM industry.II

Due to the direct impact of various Environ-

mental, Health and Safety (EHS) laws in differ-

ent countries on the Hardware industry, EMS 

& ODM companies are likely to face related 

demand pressures for their products and ser-

vices. Furthermore, it is becoming increasingly 

material for EMS & ODM companies to take 

action on the environmental performance of 

their manufacturing and assembly operations 

as governments in manufacturing hubs like 

II This section does not purport to contain a comprehensive review of all regulations related to this industry, but is intended to highlight some 
ways in which regulatory trends are impacting the industry.

It is illegal to redistribute these materials. Please report any illegal distribution to info@sasb.org



4ReseaRch BRief  |  eMs & ODM© 2014 sasB™

China and Taiwan are introducing more strin-

gent laws and regulations, particularly related 

to water pollution. Companies operating in the 

U.S. face regulations such as the Clean Air Act 

and Clean Water Act that can affect value.

The impact of specific chemicals commonly 

found in hardware products on human health 

and the environment has been the source of 

regulatory scrutiny. Relevant European Union 

(E.U.) laws related to use of hazardous sub-

stances include the Restriction of Hazardous 

Substances in Electrical and Electronic Equip-

ment (RoHS), the Waste Electrical and Electron-

ic Equipment (WEEE) Directives of 2003, and 

the REACH law of 2007. The first two aim to 

promote the collection and recycling or reuse 

of waste electrical and electronic equipment 

(e-waste) and also require heavy metals such as 

lead, mercury, cadmium, and hexavalent chro-

mium and flame retardants to be substituted 

with safer alternatives.13 REACH is not specific 

to the electronics industry, but it relates to the 

Registration, Evaluation, Authorization and 

Restriction of Chemical substances,14 poten-

tially affecting EMS & ODM industry products. 

Similar laws restricting hazardous substances 

in products and governing e-waste have 

been implemented in China, Korea and other 

countries where EMS & ODM and Hardware 

industry manufacturing or sales occur.

Although the U.S. currently does not have 

federal regulations governing hazardous 

substances in products, some states are pursu-

ing their own initiatives, including California’s 

Safer Consumer Products regulations, which 

went into effect on 1 October 2013 and aim to 

reduce toxic chemicals in consumer products.15 

Furthermore, the Safe Chemicals Act of 2013 

was recently introduced in the U.S. Senate, and 

if passed, will require the EPA to identify and 

restrict chemicals that pose health and environ-

mental risks.16 Lastly, the EPA is partnering with 

the industry on lead-free soldering, as part of 

its Design for Environment Program.17 

Concern over e-waste has led to the introduc-

tion of several pieces of legislation in Congress. 

Although these efforts fall short of a federal 

framework, regulation is widely expected in the 

coming years. Currently almost half of all U.S. 

states have laws in place relating to the proper 

disposal of e-waste.18 In addition, legislation 

related to product energy-efficiency, such as 

the E.U.’s Ecodesign Directive for energy- 

related products, which covers enterprise serv-

ers and data storage products under a priority 

list, could affect EMS & ODM company sales 

in the E.U.19 Voluntary programs like ENERGY 

STAR of the U.S. EPA are also setting standards 

and driving demand for energy-efficient com-

puting products.

Furthermore, the Dodd-Frank Wall Street 

Reform and Consumer Protection Act of 2010 

and subsequent rules adopted by the U.S. 

Securities and Exchange Commission (SEC), 

require companies to publicly disclose their use 

of “conflict minerals” if they are “necessary to 

the functionality or production of a product” 

that the company manufactures, or contracts 

to be manufactured. These minerals include 

tantalum, tin, gold, or tungsten (3TG) originat-

ing in the Democratic Republic of Congo (DRC) 

or adjoining countries. Specifically the provision 

requires SEC-registered companies to deter-

mine if they have exposure to DRC-sourced 

3TG, which are common in hardware products, 

among other industries. Companies with expo-
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sure must subsequently determine and report 

on the specific source.20 The rules, which would 

require companies to make their first filings 

effectively by 2 June 2014, have been upheld 

by the U.S. District Court for the District of 

Columbia, despite a legal challenge from trade 

associations.21

In addition to these regulations, initiatives by 

industry bodies, including collaboration with 

government agencies, may create competitive 

drivers for the industry to act on environmental 

or social issues. For example, the Electronic 

Industry Citizenship Coalition (EICC) is a global 

industry initiative whose members commit to 

and implement a code of conduct related to 

environmental, social and ethical responsibility.22

sustaInaBILIty-ReLateD RIsks 
anD OppORtunItIes

Industry drivers and recent regulations suggest 

that while traditional value drivers will continue 

to impact financial performance, intangible as-

sets such as environmental and human capitals, 

company leadership and governance, and the 

company’s ability to innovate to address en-

vironmental issues are expected to contribute 

increasingly to financial and business value.

Broad industry trends are driving the impor-

tance of sustainability performance in the EMS 

& ODM industry:

•	 Hardware industry supply chain: There is 

increasing consumer and regulatory pressure 

on hardware companies, the EMS & ODM 

industry’s main customers, to improve en-

vironmental and social performance across 

their supply chain. This is the major driver of 

sustainability risks and opportunities for the 

EMS & ODM industry, as Hardware com-

panies have significant bargaining power, 

particularly over EMS companies.

•	 Complex production processes: The 

manufacturing and assembly of computer 

and electronics products, and components 

involves the use of specialized chemicals and 

production technologies that are inherently 

different from manufacturing processes of 

other products. Many of the chemicals used 

are hazardous to human health and the 

environment, creating significant nega-

tive environmental externalities subject to 

increasingly stringent environmental laws. 

•	 use of low-cost labor: Facing pressures 

to compete on low margins, companies 

inclined toward compromised labor practices 

to lower their costs in the short-term are 

likely to face remediation costs from correc-

tive actions requested by their customers, 

the Hardware companies, which face reputa-

tional risks related to using such suppliers.

•	 Materials dependency: EMS & ODM  

companies depend on rare earth minerals  

or minerals commonly found in regions of 

conflict for manufacturing various compo-

nents. This has the potential to create global 

supply chain risks or impact demand for 

their products.

•	 product lifecycle innovation: Rapidly 
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increasing use of hardware products in the 

economy exacerbates the impacts of raw 

material inputs, use, and end-of-life of hard-

ware products, which use significant min-

eral, metal, and petroleum-based resources 

and produce externalities throughout their 

lifecycle. Perhaps most importantly, the EMS 

& ODM industry and, in essence, the entire 

Technology and Communications sector, 

is well positioned to drive innovations that 

help solve some of the most acute environ-

mental and social challenges.

As hardware companies start demanding bet-

ter environmental and social performance from 

their supply chain, sustainable management of 

energy, waste, and water, as well as appropri-

ate human capital management systems, will 

be crucial for the industry. Furthermore, recent 

trends suggest a regulatory emphasis on envi-

ronmental protection, which will serve to align 

the interests of society with those of investors. 

The following section provides a brief descrip-

tion of each sustainability issue that is likely to 

have material implications for the EMS & ODM 

industry. Included in the description is evidence 

of materiality as well as an explanation of 

how the issue could impact valuation. A table 

indicating the nature of the value impact and 

evidence of interest from stakeholders appears 

in Appendix IIA. Appendix IIB expands on the 

channels of financial impacts of each sustain-

ability issue and the recommended disclosure 

framework appears in Appendix III. 

envIROnMent

The environmental dimension of sustainability 

includes corporate impact on the environ-

ment, either through the use of non-renewable 

natural resources as input to the factors of 

production (e.g., water, minerals, ecosystems, 

and biodiversity) or through environmental 

externalities or other harmful releases in the 

environment, such as air and water pollution, 

waste disposal, and greenhouse gas emissions.

As manufacturers, EMS & ODM companies rely 

heavily on environmental capital. Specifically, 

these firms utilize water and other resources, 

while producing significant externalities in the 

form of pollution and waste. Companies that 

are able to reduce costs and manage risks as-

sociated with environmental capital will be well 

positioned to protect shareholder value.

Water & Waste 
Management in 
Manufacturing

The manufacturing of computers, computer 

components, and other electronics requires 

significant volumes of water and chemicals and 

generates air and water emissions and solid 

waste, including hazardous substances. 

Water is becoming a scarce resource around 

the world, due to increasing consumption from 
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population growth and rapid urbanization, and 

reduced supplies due to climate change. Fur-

thermore, water pollution in developing coun-

tries makes available water supplies unusable 

or expensive to treat. Based on recent trends, 

it is estimated that by 2025 important river 

basins in the U.S., Mexico, Western Europe, 

China, India and Africa will face severe water 

problems as demand overtakes renewable sup-

plies. Many important river basins can already 

be considered “stressed.” Water scarcity can 

result in higher supply costs, supply disruptions, 

and social tensions, which companies across 

different industries, particularly water-intensive 

ones, will need to contend with.23

EMS & ODM manufacturing facilities, depend-

ing on their location, may be exposed to the 

risk of reduced water availability due to the 

factors discussed above, and related cost 

increases. Extraction of water from sensitive 

areas for the purposes of manufacturing, or 

contamination of such water by EMS & ODM 

operations may also create tensions with local 

communities, for example, if they are deprived 

of drinking water, possibly inviting government 

intervention. 

As state, federal and foreign environmental 

laws place increasing emphasis on resource 

conservation and waste management, EMS & 

ODM companies that are able to reduce waste 

produced and water used during manufactur-

ing and ensure waste that is generated is re-

used, recycled or disposed of appropriately will 

face lower regulatory risks and could benefit 

from cost savings.

evidence

Limited up-to-date data exists about the extent 

of water use and waste generation from elec-

tronics manufacturing, particularly in emerg-

ing markets, where many of the EMS & ODM 

manufacturing operations are located. How-

ever, based on available data, the significant 

volumes of water needed for manufacturing 

electronics and the increasing water scarcity 

in such regions indicate the materiality of this 

issue for EMS & ODM companies. Furthermore, 

several instances of violations of water pollu-

tion limits have invited scrutiny by hardware 

company customers and government agen-

cies as environmental laws around the world 

become more stringent.  

A study comparing materials use and waste 

generation for different segments of the elec-

tronics manufacturing industry uses data prior 

to 2002 and shows that 780 liters of water 

per desktop system were used for producing 

printed circuit boards (PCB). Liquid-Crystal 

Display (LCD) production at the time con-

sumed 1,290 liters of water per monitor. (For 

comparison with the Semiconductors industry, 

corresponding amounts for chip manufacturing 

were 310 liters per computer). Global water 

use for PCB production in 1995 was estimated 

at 241 billion liters. PCB manufacturing also 

resulted in significant volumes of waste acids, 

alkali, sludges, and waste plastic, according 

to the study. Waste acids in particular were 

significant, at 1.63 million metric tons gener-

ated globally from PCB manufacturing in 1995. 

Large volumes of metals, copper, chromium 

etc., used in electronics manufacturing need to 

be managed to avoid affecting public waste-
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water treatment facilities.24 While the industry 

is likely to have made progress in improving 

environmental efficiencies in manufacturing 

since then, the increasing complexity of elec-

tronics products poses continued challenges 

to reducing water use and waste during the 

manufacturing phase.

In China, a global hub for electronics manu-

facturing, total water demand is expected to 

increase by approximately 16 percent by 2030, 

with industrial demand driving a substantial 

portion of the increase. Direct costs associated 

with water scarcity are estimated at 1.3 percent 

of China’s GDP, and those associated with pol-

lution an additional one percent. While China 

has detailed guidelines for acceptable stan-

dards for industrial water emissions, requiring 

manufacturers to obtain permits and approvals, 

local level implementation has thus far been 

weak. However, global Hardware companies 

face increasing reputational risks from deal-

ing with suppliers that have a poor record on 

waste and water management practices,25 and 

are focusing their supply chain management 

efforts on EMS & ODM companies violating en-

vironmental laws or supplier codes of conduct.

A report by BSR analyzing the wastewater 

management performance of China-based sup-

pliers to member companies of the Electronic 

Industry Citizenship Coalition (EICC) finds that 

approximately five percent of the sample of 

suppliers (33 out of 640) was associated with 

violations related to water pollution, the major-

ity of these being in provinces where electron-

ics manufacturers are concentrated. The study 

also finds that more than 20 percent of these 

suppliers were linked to multiple violations.26

In 2013, Apple identified 58 sites from more 

than 400 locations in China with 114 environ-

mental violations. Apple is working with its 

suppliers and the Chinese NGO IPE to address 

problems; in 2013, 15 of the sites worked with 

IPE to remediate 26 violations. This highlights 

the risks of poor waste management practices 

to EMS & ODM companies, particularly as 

regulatory scrutiny of waste, air and water pol-

lution increases in emerging markets.27

Manufacturing hubs like Taiwan are introduc-

ing stringent environmental regulations. For 

example, the Taiwan Environmental Protec-

tion Administration is committing to increase 

inspection of plants and impose greater 

fines following a revision to the Water Pollu-

tion Control Act in 2011, which requires the 

suspension of operations found to be violat-

ing effluent discharge rules. Revised regula-

tions require operators to install automatic 

monitoring equipment in their sewer systems 

and continuously transmit data electronically 

to local authorities.28 The Taiwan Water Pollu-

tion Control Act has been amended 10 times 

since its implementation in 1987. Industrial 

wastewater is monitored by “issuing permits, 

supervising operations, controlling emissions, 

and holding unscheduled inspections,”29 all 

implying potentially material costs and risks for 

EMS & ODM companies operating in the area.

In the U.S., data from the U.S. EPA’s 2005 

Pollution Abatement Costs and Expenditures 

survey shows that the electronics hardware 

manufacturing industryIII accounted for about 

three percent of all U.S. manufacturing indus-

III SASB calculations include computer and peripheral equipment manufacturing (NAICS code 3341), communications equipment manufacturing 
(NAICS code 3342), audio and video equipment manufacturing (NAICS code 3343), and semiconductor and other electronic component 
manufacturing (NAICS code 3344) excluding semiconductor machinery and semiconductor and related device manufacturing (NAICS codes 
333295 and 334413) respectively.
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tries’ pollution-related permits and fees and 

about 1.2 percent of all costs related to site 

clean-up. The electronics hardware manufac-

turing industry spent about $280 million on 

pollution abatement operating costs, of which 

about 50 percent was spent on “Treatment” 

and only 12 percent each on “Prevention” or 

“Recycling.” Twenty-five percent of the abate-

ment operating costs were related to disposal, 

indicating potential for ongoing cost savings 

from reducing waste and emissions during 

manufacturing, or increasing amounts recycled. 

The industry accounted for around 1.4 percent 

of the total $20.7 billion pollution abatement 

operating costs in all manufacturing industries 

in 2005 (but less than one percent of the total 

pollution abatement capital expenditures). 

Water pollution abatement was responsible 

for around 50 percent of both operating costs 

and capital expenditures, solid waste for 30 

percent, with the remaining being related to air 

emissions.30

EMS & ODM companies generally acknowl-

edge the materiality of water and waste man-

agement in their Form 10-Ks. In its fiscal year 

(FY) 2013 Form 10-K, Jabil Circuit highlights 

growing consumer concerns related to waste 

management, in addition to its clean technolo-

gy investments.IV In its FY 2012 Form 10-K, CTS 

Corp. notes the importance of waste manage-

ment beyond regulatory compliance require-

ments, saying, “because we are a generator of 

hazardous wastes, even if we fully comply with 

applicable environmental laws and require-

ments, we may be subject to financial exposure 

for costs, including costs of investigation and 

any remediation, associated with contaminated 

sites at which hazardous substances from our 

operations have been stored, treated or dis-

posed of.” Some EMS & ODM companies also 

mention “water shortages” in the Risk Factors 

section of their 10-K filings.

value Impact

Performance of EMS & ODM companies on 

waste management is becoming a factor in the 

supplier selection and review process for their 

Hardware company customers, with potentially 

direct impacts on revenue and growth pros-

pects, and ultimately, market share. Compli-

ance with waste management standards 

and regulations can increase operating costs 

and require additional capital expenditures. 

Small but frequent waste incidents can have a 

chronic impact on value while more substantial 

violations of environmental laws or standards 

can lead to large, contingent liabilities and 

higher costs of capital.

Use of large quantities of water in the manu-

facturing process has direct impacts on costs 

and profitability. More efficient use of water 

over time could generate cost savings, and 

lower operating expenses. Large water with-

drawals in water-scarce regions create opera-

tional risks related to price and availability, 

potentially disrupting production, creating ad-

ditional permitting requirements, and thereby 

affecting companies’ ability to meet demand. 

This could have an impact on long-term profit-

ability and the risk profile of a company, and 

therefore its cost of capital.   

IV Form 10-K filings mentioned throughout the document for different companies were obtained from company websites. The fiscal year for the 
filing is mentioned before each quote throughout the document.
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HuMan CapItaL

Human capital addresses the management 

of a company’s human resources (employees 

and individual contractors), as a key asset to 

delivering long-term value. It includes fac-

tors that affect the productivity of employees, 

such as employee engagement, diversity, and 

incentives and compensation, as well as the 

attraction and retention of employees in highly 

competitive or constrained markets for specific 

talent, skills, or education. It also addresses the 

management of labor relations in industries 

that rely on economies of scale and compete 

on the price of products and services or in 

industries with legacy pension liabilities associ-

ated with vast workforces. Lastly, it includes 

the management of the health and safety of 

employees and the ability to create a safety cul-

ture for companies that operate in dangerous 

working environments.

Companies in the EMS & ODM industry face 

significant challenges in this area due to the 

importance of lower costs and meeting de-

mand in time, along with rising labor costs in 

some emerging economies. Greater pressure 

from customers to ensure fair working condi-

tions and compliance with labor standards also 

contribute to these challenges. 

Fair Labor Practices 

EMS & ODM companies operate in a highly 

competitive environment based on cost and 

therefore they rely heavily on securing low cost 

and contract labor. Additionally, they may be 

required to meet tight production deadlines for 

big-ticket product launches by Hardware com-

panies. These factors can create conditions for 

laxity in labor practices. However, the industry 

faces increased scrutiny from customers and 

government officials over labor standards after 

numerous highly publicized examples of poor 

working conditions and unrest at industry fa-

cilities. Apart from their internal management 

practices, the practices of labor agencies that 

EMS & ODM companies use to hire employees, 

both short- and long-term, could influence 

whether labor laws and customer supplier 

standards are being violated.

Hazardous materials used in the manufactur-

ing process also raises concerns about worker 

health and safety. 

Despite potential short-term cost challenges, 

EMS & ODM companies that are able to ensure 

fair working conditions and wages, protect 

worker health and safety, and eliminate the use 

of child or forced labor will be better posi-

tioned to retain customers with stricter supplier 

standards and limit regulatory liabilities. 

evidence

In 2010, a report by the National Labor Com-

mittee found illegal or unreasonable work-

ing conditions at Jabil Circuit’s factory in 

Guangzhou, China. The report indicated that 

6,000 workers were affected by conditions 

that ranged from standing 12 hour shifts to 

poor housing accommodations.31 Similarly, in 

September 2012, a riot forced the closure of 

a Foxconn factory in Taiyuan, China disrupt-

ing Apple iPhone production.32 A month later, 

production was again halted when between 

3,000 and 4,000 people walked off the job 
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at a factory in Zhengzhou, China. The latter 

occurred after employees were forced to work 

through a holiday week to meet demands by 

Apple to improve iPhone 5 quality.33 In the last 

seven years, 17 Foxconn employees have com-

mitted suicide.34 These were mostly attributed 

to poor working conditions. Following an audit 

of Apple suppliers’ facilities in China by the Fair 

Labor Association at Apple’s request, which 

highlighted some improvements, but other 

continued problems at Foxconn, the two com-

panies created an action plan to address these 

problems. Approximately 99 percent of the 

action items had been completed by 2013.35

Due to supply chain risks in the Hardware 

industry, such as excessive working hours and 

underage labor, Apple has been publishing 

supplier audit reports for the past seven years. 

In 2012, the company conducted 393 audits 

at all levels of its supply chain. According to 

the company, work weeks exceeding 60 hours 

have historically been standard practice among 

Hardware industry suppliers. Overall, it found 

only 77 percent of supplier practices in compli-

ance with its Labor and Human Rights stan-

dards in 2012.36

EMS & ODM companies found lacking in labor 

practices may be asked to make compensation 

payments to workers, which are likely to affect 

value. For example, Apple required suppliers to 

reimburse $6.4 million in excess foreign con-

tractor fees in 2012, bringing the total repaid 

to workers to around $13 million since 2008. 

In cases of egregious violations, Hardware 

companies may terminate their relationships 

with EMS & ODM companies. For example, 

in 2012, Apple ended its relationship with a 

supplier of standard circuit board components 

after discovering 74 cases of underage work-

ers. Apple found that one of the largest labor 

agencies in the region knowingly provided 

underage workers to the supplier, conspiring to 

forge documents. This highlights the impor-

tance to EMS & ODM companies of scrutinizing 

their own supply chains for fair labor practices, 

in addition to ensuring high standards in their 

own operations.37

EMS & ODM companies also face regulatory 

risks related to their labor practices. Chinese 

government officials cited suppliers for Micro-

soft’s hardware business for failing to register 

young workers, and requiring employees to 

work excessive overtime hours, in violation of 

the local labor laws.38

EMS & ODM companies are reporting risks 

related to labor practices in their 10-K fil-

ings. For example, in its Form 10-K for 2013, 

Jabil Circuit notes, “Our international opera-

tions are, have been and may be subject to a 

number of risks, including: …increased scrutiny 

by the media and other third parties of labor 

practices within our industry…which may result 

in allegations of violations, more stringent 

and burdensome labor laws and regulations, 

increased strictness and inconsistency in the 

enforcement and interpretation of such laws 

and regulations, higher labor costs, and/or loss 

of revenues if our customers become dissatis-

fied with our labor practices and diminish or 

terminate their relationship with us…”

Some processes in electronics manufacturing, 

such as electro-less copper plating for PCB 

manufacturing, require hazardous chemicals 

such as formaldehyde that can pose worker 
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health risks.39 A number of worker health 

impacts from the use of such chemicals, includ-

ing cancer, reproductive disorders, and lung 

disease have been identified in electronics 

manufacturing facilities in China, Korea, Malay-

sia etc. Muscoskeletal problems from repeti-

tive motion have also been identified at such 

facilities. While there is no uniform standard 

for protecting workers in the global electron-

ics industry,40 supplier codes of conduct from 

Hardware companies generally include protec-

tion of worker health, safety, and well-being, 

with similar repercussions for non-compliance 

as those discussed above.

These standards may be more stringent than 

local health and safety laws. For example, So-

ny’s Supplier Code of Conduct for health and 

safety is based on recognized management 

systems such as OHSAS 18001 and ILO Guide-

lines on Occupational Safety and Health.41 In 

its supplier audits, Hewlett-Packard (HP) found 

a 45 percent rate of major non-conformance 

with the EICC code of conduct for industrial 

hygiene in Greater China in 2012. HP plans to 

increase surveillance events for worker health 

and safety in the region.42

Discussing social responsibility on its website, 

Flextronics states, “We have invested millions 

of dollars to upgrade dormitories, cafeterias 

and safety standards across our facilities in 

China to provide employees with more con-

ducive work and living environments.” This 

highlights the significant cost to EMS & ODM 

companies of upgrading facilities to ensure fair 

working conditions for their employees.43

In its Form 10-K for FY 2013, Plexus Corp. 

notes the risks to its operations from such scru-

tiny and standards, “Our commitment to social 

responsibility extends to […] labor practices, 

the environment, worker health and safety, fair 

operating practices […].” It goes on to discuss 

in the Risk Factors section, “We are subject to 

extensive government regulation and indus-

try standards […], including regulations and 

standards relating to labor and employment 

practices, workplace health and safety.” Refer-

ring to customer standards on overseas labor, 

the company states that these may require it 

to comply with standards to which it would 

not otherwise be subject, and the company’s 

compliance with standards and third party 

certification requirements could be costly, with 

the potential to affect operations, customer 

relationships, reputation, and profitability.

value Impact

Recurring concerns about labor practices can 

lead to loss of customers and affect reputation, 

lowering revenues in the long-term. Disrup-

tions to production due to labor unrest could 

affect profits due to cost increases, or produc-

tion shortfalls. In addition, companies that 

have historically relied on below-market wages 

could face higher costs as workers demand 

higher compensation. EMS & ODM companies 

may also incur extraordinary expenses and 

contingent liabilities associated with regulatory 

action or demands for corrective actions from 

customers.

BusIness MODeL anD 
InnOvatIOn

This dimension of sustainability is concerned 

with the impact of environmental and social 

factors on innovation and business models. It 

addresses the integration of environmental and 
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social factors in the value creation process of 

companies, including resource efficiency and 

other innovation in the production process, 

as well as product innovation and looking at 

efficiency and responsibility in the design, use-

phase, and disposal of products. 

EMS & ODM firms engaged in design, en-

gineering and after-market services have a 

significant opportunity to develop products 

that meet client demands while also address-

ing regulatory and consumer concerns about 

material inputs, product energy efficiency, GHG 

emissions, and end-of-life management. 

Product Lifecycle 
Management

EMS & ODM and Hardware companies face 

increasing challenges associated with environ-

mental and social externalities attributed to 

product manufacturing, transport, use and dis-

posal. Rapid obsolescence of hardware prod-

ucts due to continuous innovation, difficult-to-

replace obsolete components, and changing 

consumer preferences exacerbate the externali-

ties. For EMS & ODM companies, addressing 

product lifecycle concerns could contribute to 

increasing shareholder value through improved 

competitive positioning, greater market share, 

and lower regulatory, demand and supply 

chain risks.

Chemicals used in technology products can 

leach into the environment when these prod-

ucts are disposed, with potential impact on 

human health. These concerns, together with 

rapid obsolescence of technology products, 

have led to existing and pending legislation 

addressing the chemicals used in, and disposal 

of, technology products, including the grow-

ing volumes of e-waste. Hardware products 

have a variety of materials, some in extremely 

small volumes, making recycling and end-of-

life management difficult. While EMS & ODM 

companies may be directly affected by some of 

these regulations, they are primarily affected 

indirectly through changes in customer de-

mand and supplier standards.

Another area of concern is the use of critical 

minerals and metals facing supply constraints 

and price volatility, which increases the impor-

tance of design strategies to reduce materials 

use, and improving recycling at the end of life 

to recover valuable materials. Certain miner-

als and metals used in hardware products may 

contribute to conflicts or human rights viola-

tions in the regions of their origin. Hardware 

products also depend on minerals known as 

rare earths; these have geographically con-

centrated sources of supply and are vital for 

several other industries including renewable 

energy, leading to global price fluctuations and 

potentially limiting the advances of essential 

technologies of modern economies. (Primarily 

discussed under Supply Chain Management & 

Materials Sourcing below). 

Furthermore, energy use of increasing volumes 

of computing products and other hardware 

technologies can contribute to climate change 

and lead to increasing energy demand in 

regions with poor energy infrastructure. More 

energy-efficient products would help alleviate 

such concerns, which are leading to related 

customer demand, legislation and procurement 

requirements, while lowering the total cost of 

ownership for end-users. 
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Customers of EMS & ODM companies – the 

Hardware companies – are increasingly focus-

ing on product lifecycle management, includ-

ing the design of more energy-efficient prod-

ucts, reducing or replacing harmful materials, 

and putting in place end-of-life management 

practices such as product take-back programs 

and recycling. Leading EMS & ODM companies 

are beginning to leverage such demand driv-

ers to develop innovative solutions to lifecycle 

management issues. EMS & ODM companies 

that comply with existing regulations and en-

able their customers to do so, while working in 

advance of future regulations concerning prod-

uct design and lifecycle management will be 

better positioned to protect shareholder value.

evidence

Extensive regulation in Europe and other 

markets (see Legislative and Regulatory Trends 

section) concerning the use of chemicals in 

electronics devices and the disposal of e-waste 

demonstrates the likely material impact on the 

EMS & ODM and Hardware industries of prod-

uct lifecycle management. 

The role of the EMS & ODM industry in product 

design is critical to mitigate some of the con-

cerns. Product design is an important avenue 

for innovation to reduce lifecycle impacts as it 

is estimated that over 80 percent of all prod-

uct-related environmental impacts are deter-

mined during a product’s design phase.44 As 

several of the EMS & ODM industry’s clients in 

the Hardware industry have identified product 

design and lifecycle issues as high priority or 

material (see SASB standards for the Hardware 

industry), and face direct risks associated with 

regulations such as RoHS and WEEE, demand 

is increasing for EMS & ODM companies to de-

sign for reducing or eliminating toxic materials 

in products, and provide after-market services 

for product recycling and refurbishment. EMS 

& ODM companies at the forefront of such 

design and end-of-life innovations are likely to 

gain market share relative to peers. In addition, 

some companies in the industry may be directly 

affected by e-waste or other laws if they sell 

products under their own brand name.

A study estimates that total weighted aver-

age cost (weighted by revenue) for electron-

ics industry players (including EMS & ODM 

companies) for initial RoHS compliance was 

almost $6 million, with annual maintenance 

costs at around $1.5 million. According to the 

study, EMS service providers had to dedicate 

most personnel to update business processes 

and systems, while component manufacturers 

spent resources on reviewing bills of materials, 

and product redesign. All types of electronics 

industry companies (OEM, EMS, and ODM) 

shared the burden of additional R&D needed 

to ensure compliance. A majority of compa-

nies reported an increase in inventory levels, 

with an average increase of 21 percent, while 

an average of $700,000 of reported value of 

inventory was scrapped or written down.45

However, some companies gained from the 

legislation, with 15 percent overall reporting an 

increase in market share, and EMS companies 

gaining particular advantages. Half of them 

reported a gain in market share as a result of 

RoHS; other advantages included improved 

supply chain processes and rationalization of 

product lines. Companies also reported being 

affected by hazardous substances legislation 

in other regions, including China, Korea, and 

California, with Chinese legislation being seen 

as particularly burdensome.46
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In their Form 10-Ks, EMS & ODM companies 

recognize the materiality of enabling their 

customers to comply with various European, 

Chinese and other regulations concerning 

product lifecycle management, and of ensur-

ing that they comply with such regulations 

when they apply to them. In its FY 2013 Form 

10-K, Jabil Circuit highlights that it could incur 

significant expenses related to compliance or 

non-compliance with product stewardship and 

producer responsibility laws or regulations, 

including those requiring “design changes, 

supply chain investigation or conformity as-

sessments or those relating to the recycling or 

reuse of products” they manufacture. 

In its FY 2012 Form 10-K, Benchmark notes, 

“Through our Component Engineering Servic-

es, we are helping our customers deal with the 

changing international environmental laws or 

regulations on content, packaging, labeling of 

their products or similar issues concerning the 

environmental impact of their products” and 

references Europe’s RoHS, REACH, and WEEE, 

and Chinese laws. On its website, the company 

notes that it has invested in an extensive R&D 

program for product assembly using materials 

compliant with RoHS and WEEE.47

Regarding where the responsibility of e-waste 

laws lies, Flextronics discusses in its annual 

report that although WEEE places compliance 

responsibility primarily with importers into or 

producers in the E.U., rather than EMS com-

panies, customers may seek services of EMS 

companies that can enable them to comply 

with the regulations. Flextronics states that 

discussions on e-waste classifications could 

affect the company and its customers through 

impacts on repair and refurbishment capability 

and obligations.48 

Design decisions including ease of disassembly 

and upgradeability can influence the length 

of time in use and end-of-life impacts. While 

average product weight has decreased over the 

last few years as most hardware devices have 

become smaller and lighter, the total weight 

of products ready for end-of-life management 

has increased more than 120 percent over the 

last decade, as sales of electronics products 

increase and products rapidly become obsoles-

cent. According to the EPA’s 2011 report on e-

waste, about 2.4 million short tons of e-waste 

were ready for end-of-life management and 

only 25 percent were collected for recycling,49 

indicating significant potential for improve-

ments in reuse and recycling, particularly as 

many components are still usable. 

Leading and innovative companies in the 

industry are tackling this challenge by providing 

services to extend the useful life of products 

and reduce obsolescence. For example, in its 

FY 2013 Form 10-K, Plexus outlines several 

“sustaining” solutions it offers to customers, 

such as engineering solutions to extend the 

product lifecycle and mitigate obsolescence, 

component lifecycle analysis, refurbishment 

and upgrading of outdated products. 

Besides protecting revenues and expanding 

market share from end-of-life management, 

EMS & ODM companies (or their customers) 

could also benefit from cost savings and risk 

mitigation from critical materials recovery. It is 

estimated that in Japan, used electronics hold 

around 300,000 tons of rare earth materials, 

providing a significant opportunity for recycling 

and re-using such materials in the context of 

global supply constraints discussed below. Fur-

thermore, used electronics in the country are 

said to contain 6,800 tons of gold, equivalent 

to around 16 percent of the global gold mining 
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reserves.50 Metals like gold and copper account 

for over 70 percent of the residual value of 

computers. These opportunities provide EMS & 

ODM companies a greater incentive to maxi-

mize product and materials recovery. (However, 

from an environmental perspective, studies 

indicate that extending useful life of products 

provides greater returns in the form of energy 

savings than recycling materials).51

Another major impact of EMS & ODM com-

pany products lies in their energy consumption 

during use by customers of Hardware com-

panies. While end-user actions influence how 

much energy is consumed, product design can 

help lower energy in product use. Estimates 

vary as to the most significant source of energy 

consumption in the lifetime of hardware prod-

ucts between manufacturing and use phases. 

Some studies suggest that energy consumed in 

the use phase accounts for a significant 38 per-

cent of lifecycle energy in laptops, amounting 

to 1,868 to 3,113 MJ of energy per computer.52 

It is estimated that energy to operate residen-

tial and commercial PCs in California accounts 

for about 1.7 percent of energy used by the 

state’s commercial and residential sectors each 

year,53 and data centers consume about 1.5 

percent of global electricity.54 The GHG emis-

sions from such energy consumption are draw-

ing public and regulatory attention to energy 

efficiency of hardware products. 

Increasing demand from Hardware companies 

for more energy-efficient components and 

devices, driven by consumer demand and legal 

requirements, could drive expanded market 

share for EMS & ODM companies providing 

such products. According to Apple, since 2008, 

it has reduced the average power consumed by 

its products by 40 percent, and all its products 

exceed the EPA’s ENERGY STAR guidelines. Ap-

ple achieves this through using more efficient 

power supplies, components requiring less 

power, and power management software.55

In general, Hardware industry leaders are 

beginning to adopt a Design for Environment 

(DfE) approach in developing their products, 

driving demand for EMS & ODM products and 

services that lower product lifecycle impacts. In 

its Corporate Social Responsibility (CSR) report, 

Cisco notes that in 2013, approximately 96 per-

cent of its newly released products incorporated 

DfE principles.56 This is driving leading EMS & 

ODM companies like Flextronics themselves to 

incorporate a DfE approach in their operations.

value Impact

Increasing public concern over environmen-

tal issues is likely to drive demand towards 

hardware products with a lower environmental 

footprint. This is likely to affect revenue growth 

and competitiveness of EMS & ODM compa-

nies over the long-term. Legislation, standards 

and customer demand are likely to restrict their 

ability to capture new markets and customers 

without effective, long-term product lifecycle 

management initiatives and services. Compa-

nies may face significant increases in operating 

and capital expenditures through both direct 

and indirect impacts of product content and 

end-of-life regulations. On the other hand, 

product lifecycle management initiatives may 

create operational efficiencies such as product 

and supply chain optimization that reduce 

operating expenses of EMS & ODM companies, 
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either significantly in the short-term through 

major design or business model changes, or 

cumulatively over a period of time through 

continuous improvement, strengthening profit 

margins.

The dynamic regulatory environment around 

product lifecycle suggests that the probability 

and magnitude of these impacts are likely to 

increase in the future. 

LeaDeRsHIp anD GOveRnanCe

As applied to sustainability, governance 

involves the management of issues that are 

inherent to the business model or common 

practice in the industry and that are in po-

tential conflict with the interest of broader 

stakeholder groups (government, community, 

customers, and employees) and therefore cre-

ate a potential liability, or worse, a limitation 

or removal of license to operate. This includes 

risk management, safety management, supply 

chain and resource management, conflict of 

interest, anti-competitive behavior, and corrup-

tion and bribery. It also includes risk of business 

complicity with human rights violations.

EMS & ODM companies rely on numerous 

materials as inputs to manufacture specialized 

products for clients in different sectors. The 

industry will, therefore, face material risks as 

certain minerals and metals essential to manu-

facturing become increasingly scarce or hard 

to obtain due to their concentration in certain 

geographic and political locations. The financial 

implications of supply chain management will 

also be articulated by the need to comply with 

regulations relating to conflict minerals (e.g. 

those mined in conditions of armed conflicts 

and human rights abuses). Firms must demon-

strate strong leadership and governance  

to manage the risks associated with their  

supply chains. 

Supply Chain 
Management &  
Materials Sourcing

EMS & ODM companies are exposed to risk of 

supply chain disruptions, input price increases, 

and regulatory compliance costs, particularly 

when rare earth or “conflict” minerals and 

metals are used in their products. 

Companies face pressure to track and eliminate 

the use of minerals responsible for conflict 

in the Democratic Republic of Congo (DRC) 

from legislation, actions by non-governmental 

organizations (NGOs), and supply chain man-

agement practices of Hardware companies. At 

the same time, there are material sourcing risks 

related to rare earth minerals and metals due 

to a low substitution ratio, concentration of 

deposits in only a few countries, and geopo-

litical considerations. Technology companies 

also face competition from increasing global 

demand for these minerals from other sectors, 

including Transportation, Renewable Energy 

and Infrastructure, which, along with sup-

ply constraints, can result in significant price 

increase- and supply chain-risks. 
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EMS & ODM companies with strong supply 

chain management and materials sourcing 

practices and the ability to adapt to increasing 

resource scarcity will be better positioned to 

protect shareholder value. Innovations at the 

product-design phase to reduce dependence 

on some of these materials would also contrib-

ute to lowering risks.

evidence

Despite limited data quantifying and mon-

etizing supply chain risks, several macro- and 

industry-level drivers suggest that this is a ma-

terial issue for EMS & ODM companies.  Several 

critical components in hardware products that 

EMS & ODM companies design or manufacture 

depend on minerals such as tantalum and tin 

that have the potential to fuel conflict, human 

rights violations and illicit activities in regions 

where they are mined, in addition to their 

environmental impacts. Such hardware compo-

nents also depend on rare earth minerals, used 

by several industries, the global production of 

which is limited and prices subject to volatility.

Hardware products use 50 to 60 percent of 

global tantalum supplies, up to 26 percent of 

tin supplies, and nine percent of gold, account-

ing for a significant amount of global use of 

three of the four minerals (3TG) at the center 

of the “conflict minerals” issue. Artisanal and 

small-scale mining in the DRC is responsible 

for much of the current global output of 3TG. 

While such mining is an important source of 

livelihood to the local population, it also is 

helping to finance armed conflict in the region 

and has significant ecological impacts. Several 

legislative and project-based efforts are under-

way globally, including by industry associations 

such as the EICC, to improve traceability and 

due diligence of the supply of minerals from 

the DRC. These have the potential to affect 

EMS & ODM companies and their customers 

(Hardware companies) and suppliers, including 

providing incentives and resources for leader-

ship in supply chain management, such as the 

USAID’s Responsible Minerals Trade Program, 

which includes the creation of a pilot conflict-

free supply chain.57

In the U.S., the SEC estimates that costs to 

comply with the Conflict Minerals provision  

of the Dodd-Frank Act will include a total of  

$3 to $4 billion in the first year and at least 

$200 million each year afterward. Other esti-

mates suggest compliance costs may be  

as high as $16 billion.58 The SEC expects that 

non-reporting companies that are part of 

reporting companies’ supply chains will bear 

much of the cost of the final rule,59 indicat-

ing significant compliance costs for EMS & 

ODM companies. The new disclosure rule was 

expected to affect approximately 6,000 issuers 

and their 275,000 suppliers.60

Apart from regulatory costs, global input 

prices of 3TG have shown volatility, sometimes 

directly related to the conflict in the DRC. A 31 

percent increase in tin prices in 2008 coin-

cided with a rebel offensive against the DRC’s 

primary tin trading center. The DRC also leads 

in the global production of tantalum, with vari-

ous estimates suggesting it is responsible for 

8 to 20 percent of global production.61 Due to 

supply constraints and rising demand, the price 

of tantalum increased from $110 in 2011 to 

nearly $300 in 2012.62
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Customers of EMS & ODM companies are ac-

tively working to mitigate such risks, which  

is likely to put pressure on EMS & ODM com-

panies to track their own sourcing of conflict 

minerals. For example, in April 2013, HP 

became the first Hardware company to publish 

its supply chain smelter list and to have the 

smelter identification process independently 

reviewed.V,63

New sources of minerals and related conflict 

require companies to continue to be vigilant 

in their supply chain management, particularly 

as they look to diversify their supply chain 

and sourcing of minerals. Reports suggest 

that some Hardware companies purchase 

parts from a company whose supplier imports 

tungsten ore from Colombia, where tungsten 

extraction is said to supply cash to the Colom-

bian FARC rebels.64

Several EMS & ODM companies report the 

likely material impacts of the Dodd-Frank Act 

and use of conflict minerals in their 10-K fil-

ings. In its Form 10-K for FY 2013, Jabil Circuit 

highlights risks from the Dodd-Frank legislation 

and ensuing customer pressure, stating, “Por-

tions of the Dodd-Frank Act will require certain 

companies to conduct due diligence and make 

certain disclosures regarding the source of cer-

tain minerals contained in their products and 

these requirements may decrease the supply of 

such minerals, increase their cost and/or disrupt 

our supply chain if we decide, or are instructed 

by our customers, to obtain components from 

different suppliers.” 

The risks are echoed by Plexus in its Form 

10-K for FY 2013, which states, “Compliance 

with such requirements could increase costs 

and affect the manufacturing and sale of our 

products,” and Benchmark notes the failure 

to comply with such regulations in its Form 

10-K for 2012, “Failure to comply with this 

new regulation could result in additional costs 

(including but not limited to, fines or penalties) 

as well as affect our reputation.”

Concentration of rare earth minerals in par-

ticular geographies could pose problems to 

EMS & ODM companies due to political or 

social unrest, climate change impacts, or other 

environmental and social factors; for example, 

90 percent of all rare earth minerals used in the 

manufacture of various components of Apple’s 

iPhone 5 (including circuitry, screen, speak-

ers, and glass cover) are mined in China and 

Inner Mongolia.65 Half of the global reserves of 

lithium, a rare material used by the industry, is 

found in Bolivia alone. Furthermore, the British 

Geological Survey estimates that China is the 

top producer of 27 out of 52 critical minerals 

and metals.66,67

Highlighting the supply chain risk of rare earth 

minerals, China restricted the export of rare 

earth elements in 2010 supposedly due to 

environmental concerns; this led to a five-

fold increase in the price of such materials for 

international markets while Chinese compa-

nies were able to obtain the same materials 

at lower cost. Recent Yale University research 

shows that out of 62 metals or metalloids 

commonly used in technology hardware, none 

had alternatives that performed equally well, 

whereas 12 had no alternatives at all.68

V Smelting is a process where heat is used to extract key metals, some of them tagged as “conflict” metals, for use in electronics manufacturing.

It is illegal to redistribute these materials. Please report any illegal distribution to info@sasb.org



20ReseaRch BRief  |  eMs & ODM© 2014 sasB™

Such geographic concentration, low substitu-

tion possibilities, and social and environmental 

impacts of rare earth and conflict minerals can 

constrain supplies of raw materials for manu-

facture of hardware products and create input 

price volatility, potentially affecting EMS & 

ODM company operations materially. A 2011 

survey conducted by PricewaterhouseCoopers 

targeted 69 senior executives from different 

sectors, and found that 78 percent of respon-

dents in the high tech sector perceived miner-

als and metal scarcity as a pressing issue for 

their company. 67 percent thought that their 

company would experience an unstable sup-

ply of these inputs within the next five years. 

Interestingly, only 33 percent of respondents 

indicated that their company was well pre-

pared to mitigate this impact.69

value Impact

Failure to effectively manage the supply chain 

has the potential to result in price increases 

or supply constraints of key inputs and lost 

revenue due to disruptions in production. 

Companies could face significant regulatory 

compliance costs or damaged relationships 

with customers and therefore lower revenues, 

related to their sourcing of conflict minerals.

The increasing scarcity or unavailability of 

certain key materials used by EMS & ODM 

companies increases their risk profile and can 

lead to a higher cost of capital. It also suggests 

that the probability and magnitude of these 

impacts will increase in the future. 
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appenDIx I: Five Representative Companies | electronic Manufacturing 
services & Original Design ManufacturingvI

COMpany naMe (tICkeR syMBOL)

Flextronics International (FLEX)

Jabil Circuit (JBL)

Anixter International (AXE)

Benchmark Electronics (BHE)

Plexus (PLXS)

VI This list includes five companies representative of the EMS & ODM industry and its activities. This includes only companies for which the EMS 
& ODM industry is the primary industry, companies that are U.S.-listed but are not primarily traded Over-the-Counter, and for which at least 20 
percent of revenue is generated by activities in this industry, according to the latest information available on Bloomberg Professional Services. 
Retrieved on 23 January 2014.
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appenDIx IIa:  
evidence for Material sustainability Issues 

evIDenCe OF InteRest
evIDenCe OF  

FInanCIaL IMpaCt
FORwaRD-LOOkInG IMpaCt

HM 
(1-100)

IWGs
EI

Revenue / 
Cost

Asset/ 
Liabilities

Cost of 
Capital

EFI
Probability/ 
Magnitude

Exter- 
nalities

FLI
% Priority

Water & waste 
management in 
manufacturing

53 100 4 Medium • • • Medium No

Fair labor practices 73 86 2 High • • High No

Product lifecycle 
management 57 86 3 Medium • • High • • Yes

Supply chain 
management & 
materials sourcing

28 100 1 High • • • High • Yes

HM: Heat Map, a score out of 100 indicating the relative importance of the issue among SASB’s initial list of 43 generic sustainability issues. The score is 
based on the frequency of relevant keywords in documents (i.e., 10-Ks, shareholder resolutions, legal news, news articles, and corporate sustainability reports) 
that are available on the Bloomberg terminal for the industry’s publicly listed companies.

IwGs: SASB Industry Working Groups 

%: The percentage of IWG participants that found the issue to be material. (-) denotes that the issue was added after the IWG was convened. 

priority: Average ranking of the issue in terms of importance. One denotes the most material issue. N/A denotes that the issue was added after the  
IWG was convened.

eI: Evidence of Interest, a subjective assessment based on quantitative and qualitative findings.

eFI: Evidence of Financial Impact, a subjective assessment based on quantitative and qualitative findings.

FLI: Forward Looking Impact, a subjective assessment on the presence of a material forward-looking impact.
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appenDIx IIB: 
evidence of Financial Impact for Material sustainability Issues

Revenue & expenses assets & LIaBILItIes RIsk pROFILe

Revenue Operating Expenses Non-operating 
Expenses Assets Liabilities

Cost of  
Capital

Industry 
Divestment 

Risk
Market Share Pricing Power COGS R&D CapEx

Extra- 
ordinary 
Expenses

Tangible 
Assets

Intangible 
Assets

Contingent 
Liabilities & 
Provisions

Pension 
& Other 

Liabilities

Water & waste 
management in 
manufacturing

• • • • • •

Fair labor practices • • • • •

Product lifecycle 
management • • • •

Supply chain 
management & 
materials sourcing

• • • •

HIGH IMPAcT MEdIuM IMPAcT
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appenDIx III: sustainability accounting Metrics | electronic Manufacturing 
services & Original Design Manufacturing

toPic accounting MEtric catEgory
unit of 

MEaSurE
coDE

Water  
& Waste 
Management 
in Manufac-
turing

Total water withdrawn, percentage recycled, percentage in 
regions with High or Extremely High Baseline Water Stress

Quantitative cubic 
meters (m3), 
Percentage (%)

Tc0101-01

Amount of hazardous waste from manufacturing, 
percentage recycled

Quantitative Tons (t), 
Percentage (%)

Tc0101-02

Fair Labor 
Practices

(1) Total Recordable Injury Rate and (2) Near Miss 
Frequency Rate for (a) full time employees and (b)  
contract employees 

Quantitative Rate Tc0101-03

Number and total duration of work stoppagesVII Quantitative Number, 
Worker days

Tc0101-04

Percentage of (a) facilities and (b) suppliers facilities 
audited in the EIcc Validated Audit Process (VAP) or to  
an equivalent social and environmental responsibility  
code of conduct 

Quantitative Percentage (%) 
of facilities 

Tc0101-05

Social and environmental responsibility audit compliance 
for (a) registrant and (b) suppliers: (1) priority non-
conformance rate and associated corrective action rate, 
and (2) other non-conformances rate and associated 
corrective action rate  

Quantitative Rate in number 
per facility

Tc0101-06

Product 
Lifecycle 
Management

Percentage of products by revenue that contain IEc 62474 
declarable substancesVIII

Quantitative Percentage (%) 
by revenue ($)

Tc0101-07

Percentage of eligible products by revenue meeting the 
requirements for EPEAT® certification or equivalentIX

Quantitative Percentage (%) 
by revenue ($)

Tc0101-08

Weight of end-of-life materials recovered, percentage of 
recovered materials that are recycled

Quantitative Tons (t), 
Percentage (%)

Tc0101-09

Supply Chain 
Management 
& Materials 
Sourcing

Percentage of products by revenue that contain critical 
materials

Quantitative Percentage (%) 
by revenue ($)

Tc0101-10

Percentage of tungsten, tin, tantalum, and gold smelters 
within the supply chain that are verified conflict-free

Quantitative Percentage (%) Tc0101-11

discussion of the management of risks associated with the 
use of critical materials and conflict minerals

discussion and 
Analysis

n/a Tc0101-12

VII Note to tC0101-04 – Disclosure shall include a description of the reason for the work stoppage, the impact on  
production, and any corrective actions taken.  
VIII  Note to tC0101-07 – Disclosure shall include a discussion of the approach to managing the use of IEC 62474  
declarable substances. 
IX  Note to tC0101-08 – Disclosure shall include a discussion of efforts to incorporate environmentally focused principles into 
product design. 
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appenDIx Iv: analysis of 10-k Disclosures | electronic Manufacturing 
services & Original Design Manufacturing

The following graph demonstrates an aggregate assessment of how the top ten u.S. domiciled companies, by revenue, in the 
Electronic Manufacturing Services & Original design Manufacturing industry are currently reporting on material sustainability  
issues in the Form 10-K.

eMs / ODM

Water & waste management in manufacturing

Fair labor practices

Product lifecycle management

Supply chain management & materials sourcing

0% 10% 20%  30% 40% 50% 60% 70% 80% 90% 100%

DIsCLOsuRe On MateRIaL sustaInaBILIty Issues

 NO dIScLOSuRE BOILERPLATE INduSTRY-SPEcIF Ic  METRIcS

100%

86%

86%

100%

IWG Feedback*

*Percentage of IWG participants that agreed issue was material
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