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Preface

Efficient compliance with environmental rules in the
high-tech industryis an Economist Intelligence Unit
white paper, sponsored by Oracle.

The Economist Intelligence Unit bears sole
responsibility for this report. The Economist
Intelligence Unit’s editorial team conducted the
interviews, wrote and edited the report. The findings
and views expressed in this report do not necessarily
reflect the views of the sponsor. Roberto Michelis the
author of the report.

Our report drew on desk research and in-depth
interviews with senior executives in the high-tech
industry. Our thanks are due to the interviewees for
their time and insights.
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Executive summary

High-tech and electronics manufacturers are
preparing to comply with two new important
environmental regulations set by the EU. One is the
EU’s Waste Electrical and Electronic Equipment (WEEE)
directive that governs producer responsibility for the
recycling of electronic products. The otheris the
Restriction of Hazardous Substances (RoHS) directive
that bans products containing certain levels of lead,
cadmium, mercury, hexavalent chromium and two
types of flame retardant—polybrominated biphenyl
(PBB) and polybrominated diphenyl ether (PBDE). In
addition, theindustry faces the likelihood of similar
legislation in other major markets, such as China. The
cost of complying with RoHS and WEEE can be large; by
some estimates, as high as 4% of revenue from the
affected product lines for the first year of compliance.

© The Economist Intelligence Unit 2006

Interviews with six companies in the high-tech
electronics industry reveal three best practices for
cost-effective compliance. Companies will be able to
minimise costs and potentially gain a competitive
edgein the following ways:

e byintegrating compliance with WEEE and RoHS into
larger environmental efforts;

e byassessing the supply-chain ramifications of
compliance;

e and by building a platform for sustainable
compliance through strong business processes and
information systems.
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Introduction

The electronics and high-tech industry faces what is
possibly its biggest challenge in the field of
environmental regulation. Thisis in the form of two EU
directives. The firstis the RoHS directive that limits
the amount of certain hazardous materials that high-
tech manufacturers are allowed to putinto products
sold in EU member states. The second is the WEEE
directive that makes manufacturers responsible for
recycling products (see box).

The industry—which spans makers of
semiconductors, computers and networking
equipment, electrical components, consumer

electronics and small electronic appliances—has been
involved for decades in eliminating hazardous
materials from products and recycling materials. For
example, the Montreal Protocol of 1987 led to bans on
the use of certain refrigerants in the appliances
industry. Also, many electronic component
manufacturers are affected by an EU regulation known
as the End of Life Vehicles (ELV) directive. However,
RoHS and WEEE involve many types of material, affect
nearly every electronics sub-sector and cover all EU
member states. The country-specificimplementation
of WEEE adds an additional layer of complexity.

RoHS and WEEE at
aglance

e Asof July 1st 2006, RoHS bans
the placing on the EU market of new
electrical and electronic equipment
containing more than the agreed
levels of lead, cadmium, mercury,
hexavalent chromium, as well as two
flame retardants— PBB and PBDE.
Passed in January 2003 as Directive
2002/95/EC, RoHS penalties vary by
country, and in some member states
infringement can lead to halted sales
of non-compliant products. The
directive covers electronicand elec-
trical products for both home and
commercial use; there are various
exempt products, including elec-
tronic equipment for military use
and large-scale, stationary industry
equipment. As recently as October

2005 the EU amended the directive
to accommodate certain instances in
which bans would be technically
unfeasible. This amendment covered
certain server and network equip-
ment, but also established provi-
sions for a periodic review of other
possible exemptions that might
occurin the future.

o WEEE sets criteria for the collec-
tion, treatment, recycling and recov-
ery of waste electrical and electronic
goods. It makes producers responsi-
ble for financing the recycling or
“take-back” (ie, the logistics of
retrieving used goods for refurbish-
ing or recycling) of electrical and
electronic equipment. Like RoHS, it
applies to a wide variety of products,
including computer equipment, con-
sumer electronics such as audio
players and televisions, and small
household appliances with electron-

ics. WEEE was also passed in January
2003, but took effectin August
2005. Unlike RoHS, WEEE is not a
“single market” directive, so member
states can set their own implementa-
tion timetables. For example, in
August 2005 the British Department
of Trade and Industry delayed the
UK’s WEEE deadline from January
2006 to June 2006. The directive
requires that products be marked
with the “do not trash” symboland
sets forth target recycling levels. The
directive also imposes information
requirements under which producers
are required to register with mem-
ber-state agencies and provide data
on the volume and types of products
sold in each member state. Thisis
intended to encourage individual
producer responsibility (IPR) by
establishing a base line for tracking
which manufacturers are attaining
high levels of recycling or re-use.
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The two regulations were designed to complement
each other. RoHS aims to keep hazardous materials
out of products and WEEE seeks to cut the level of
electronicand high-tech products ending up in
landfills.

The scope of these regulations makes them more
challenging than previous environmental regulations,
say industry participants. “We have dealt with
materials restrictions in the past,” says Viktor
Sundberg, vice-president of environmental affairs for
Electrolux Household Appliances, Europe. “The
difference with RoHS is that we’ve never had to deal
with restrictions on six materials at once.”

AMR Research, an information technology (IT)
analyst firm, estimates the cost to mitigate RoHS and
WEEE risks in the electronics industry will range from
2% to 4% of revenue from the affected product lines
for the first year, with long-term annual costs levelling
off below 1%. AMR includes the cost of product
redesign, component testing, the potential for excess
or obsolete inventory and any additional software or IT
system enhancements.

The EU estimates the electronics and high-tech

industry will spend €500m (US$590m) to €900m
annually on WEEE compliance. Of this amount, €300m
to €600m will be spent on collecting the used products
and €200m to €300m on recovery, re-use and
recycling.

With RoHS, the maximum penalty is to order
companies to halt sales of a particular item—a fact
that enabled Mr Sundberg to persuade his company to
elevate the importance of the compliance effort. “One
thing we did in the beginning with RoHS was to build
the alertness that, in principal, everything we sell, if
we don’t change it, will be non-compliantand, in the
end, we'll have nothing to sell,” he says. “That made
some people wake up.”

In short, RoHS and WEEE entail high costs, both
actual and potential. The challenge is to work out how
to minimise those costs, while also looking for ways to
create competitive advantages, such as being able to
discuss the availability of compliant products with
customers before competitors can, and building a long-
term reputation for environmentally sound products.

Companies must also keep in mind that other
governments worldwide are implementing similar

Following Europe

The new EU legislation governing
hazardous materials levels and recy-
cling responsibility is not the only
such regulation facing companies.
Other major markets are considering
or have already passed rules similar
to the RoHS and WEEE directives.
Among these are:

e China. The proposed Regulation
for Pollution Control of Electronics
Products is being referred to in the
industry as “China RoHS"”, and would
govern hazardous materials in elec-
tronic products sold in China. The
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proposed rule would restrict the
same six substances regulated under
the EU’s RoHS. However, exemptions
are unclearin the draft, which also
calls for restrictions to come into
effect on July 1st 2006—the same
deadline for the EU’s RoHS. The rise
of China as a manufacturing center
for electronic components and as a
market for equipment producers,
means that global companies are
watching this proposal closely.

e (alifornia. The Electronic Waste
Recycling Act of 2003 (SB 20)
together with an amendment to this
act (SB 50) govern the recycling of
certain electronic devices, including
computer monitors, flat panel dis-

plays and television displays greater
than four inches in size. Effective
from January 1st 2007, SB 50 pro-
hibits the sale of electronic devices
that are not compliant with the EU’s
RoHS directive.

e Japan. Anindustry group— the
Japan Electronics and Information
Technology Industries Association—
has devised a voluntary guideline for
moving the electronics industry
towards the use of lead-free solders
by the end of 2005. The “World
Lead-free Soldering Roadmap” sug-
gests a framework under which com-
panies in the electronics industry
can halt the use of leaded soldering
materials by 2005.
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regulations to RoHS and WEEE (see box, page 4). This
has led some global electronics companies to
integrate the EU compliance efforts with other
compliance efforts worldwide, as well as blending
compliance-related requirements with long-term
product development goals.

Ultimately, the best compliance approach is to
develop long-term strategies to achieve
environmental goals. Since the late 1990s Sony
Electronics has worked to introduce lead-free solders
and safer flame retardants in its products, according
to Mark Small, vice-president of corporate
environment, safety and health issues at Sony
Electronics.

Setting tough internal goals while monitoring
worldwide regulatory developments can help a
company comply with specific requirements when they
comeinto effect. “You can do things reactively, butit’s
going to be more expensive,” Mr Small says. “We are
constantly looking at materials that could be anissue
and looking for ways to design around that. That takes
planning and a long-term effort.”

Senior executives and compliance managers at

high-tech and electronics companies suggest various

tactics to minimise the cost of compliance with RoHS

and WEEE, as well as similar requirements worldwide.
The main strategies that emerge are:

e integrate compliance with the specific EU rules with
other compliance efforts worldwide and with long-
term product development and supplier management
goals;

e keep a supply-chain focus. Forinstance, with RoHS,
look to negotiate higher volume deals once compliant
parts are found and tested, in exchange for lower
prices;

e build a business process and IT platform for low-
cost, sustainable compliance. This mayinclude the
establishment of an environmental compliance
organisation or steering committee, as well as task
forces for specific regulations. Another requirement is
likely to be the enhancement of IT systems to enable
executives to have access to consistent product, item
and component data.
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Build an IT platform

T systems play an important role in supporting

RoHS and WEEE. This is natural, as for decades

electronicand high-tech firms have used
database-driven IT systems to store information on
designs, products and their components. Because
RoHS specifies materials restrictions, compliance with
the directive relies on the extensive use of component
and design data in IT systems. While WEEE does not
restrict product materials, the provisionsin the
directive for product marking, as well as its
requirement to register product- and sales-related
data with agencies, also inevitably entails reliance on
IT systems to aid compliance.

Engineering departments typically use some form
of product data management (PDM) system, but, more
recently, some companies have moved to newer PLM
systems better capable of sharing information outside
the engineering department. Product data such as
bills of material also need to be integrated with ERP
systems used by operations. ERP systems typically hold
data on what has been produced, sold, and
distributed.

Consolidation around a “single instance” of item
datain such systems will make it easier for companies
to comply with environmental regulations, says
Jonathan Oomrigar, Oracle’s vice-president for the
high-tech sector. This can be challenging for global
electronics companies with multiple subsidiaries or
geographic divisions that historically may have used
separate systems. As a result, some companies may
choose a federalised approach to consistent item data
in which a management software “hub” is deployed to
centralise data from multiple systems.

“Today a new level of global responsiveness is
needed for environmental compliance, because, over

and over again, another country will come up with a
new regulation,” says Mr Oomrigar. “This means that
systems have to be at a level where companies can
respond to new regulations without each one
requiring a monumental effort.”

Companies have taken various approaches to
enhancing or deploying IT systems in response to
RoHS and WEEE. A common step is to produce new part
numbers to designate RoHS-compliant equipment.
Technology Forecasters, a research firm that studies
the high-tech electronics market, surveyed electronic
component manufacturers in both 2004 and 2005 and
found that 72% were using different part numbers for
lead-free componentsin 2005, compared with 52% in
2004.

Instituting new part-number schemes typically
involves adding to or changing data fields in ERP and
PDM systems. At Fujitsu Transaction Solutions, the
company added prefixes and new fields to its ERP
system to designate which products are RoHS
compliant. There was also a need to store weight
information, as well as track material declarations and
survey data from suppliers. The aim of the system
enhancements, according to Ms Self, is to make it
impossible inadvertently to buy non-compliant parts
orinadvertently to sell a non-compliant product.

Other companies have developed new systems or
have deployed additional software applications to
address environmental compliance. For example,
Electrolux created a database of compliance-related
documents within a groupware system. This system
also provides contact information for managers who
serve as “issue co-ordinators” for 60 different
concerns.

“This system is very handy,” says Mr Sundberg.
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“Whenever an Electrolux employee is in a meeting or
ata branch organisation and needs to quickly pull up a
directive or position paper, they can access that
information immediately.”

Canon Europe uses a content management system
to store and access documents related to compliance
efforts, says Mr Persson. At the corporate level, Canon
has a worldwide PDM with consistent engineering
data; however, it is considering enhancing its systems
for managing supplier and component data. According
to Mr Persson, regulations such as RoHS, as well as
internal-sourcing goals, make it necessary to track
more supplier-related data thanin years past.

Compliance concerns have prompted ViaSat to add
a compliance module to its PLM system to address
RoHS and add WEEE-related data to its ERP system. The
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RoHS-compliance module has Internet-based
workflow functionality to automate the process of
obtaining materials declarations and electronic
signatures from suppliers.

Reports from the field indicate the RoHS
compliance and broaderinternal standards on
restricted materials have made it necessary to track
more test data and materials-characteristics data than
was necessary several years ago. Of particular concern
with lead-free componentsis a phenomenon known as
tin whiskers associated with tin platings. Tin whiskers
can cause electrical termination problems that may
affect product reliability, making it necessary for
companies to track more data. In ViaSat’s case, all of
this extra data on component characteristics is being
added to the PLM system.
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A reshaped organisation

uilding an appropriate organisational structure

isalso animportant part of sustained

environmental compliance. At Fujitsu
Transaction Solutions, a steering committee oversees
the efforts of the RoHS and WEEE project teams. The
committee’s members include a senior vice-president
with profit and loss responsibility.

Even the more tactical project teams typically have
participants from several disciplines such as
procurement, quality assurance, engineering and
manufacturing. At Fujitsu Transaction Solutions, the
sales and marketing functions are involved in
environmental-compliance efforts, especially
pertaining to communicating compliance-readiness to
customers.

Kent Schrock, the company’s director of marketing
programs, sees superior compliance-readiness as an
advantage. “We've talked to customers who've said,
‘Thank you for sharing your progress on this—no one
elseis sharinginformation,” he says. Mr Schrock
adds: “Ifirmly believe compliance can be used as a
marketing advantage. It's a chance to explain to
customers what the realities are in terms of costs and
discuss product needs.”

At Electrolux, the environmental affairs
organisation headed by Mr Sundberg monitors all
environmental rules set by the EU and its 25 member
states and takes partin environmental efforts by
associations. Mr Sundberg’s group also provides

support to the product development department
regarding regulatory requirements. Specific efforts for
RoHS and WEEE compliance, however, are assigned to
RoHS and WEEE “office” teams. “The potential impact
of RoHS was so big that we decided we need to have an
office dedicated to driving efforts across the R&D
organisation, the factory organisation and all the
other functions to make sure the right tools and
measures are in place to assure compliance,” says Mr
Sundberg.

The RoHS office reports to a senior vice-president,
who reports to the CEQ. Mr Sundberg himself reports
to the CEQ. “Our senior managers are very much
concerned and involved with environmental
compliance,” Mr Sundberg says. “They are kept
informed and follow up to see that we reach
compliance.”

The bottom-line is that those companies that build
a consistent organisational structure and technology
platform for compliance with multiple environmental
rules are better positioned to cut compliance costs.
Standard forms and mechanisms to communicate with
suppliers and improved information systems also
should be seen as part of a common platform.

As Mr Hess, of Sun Microsystems, concludes: “there
are a multitude of regulations to respond to, but, from
both an information-systems standpoint and from a
process and procedural standpoint, it's best to have
some commonality.”
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