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Preface
May 2004

The Globa Environmental Management Initiative (GEMI) is proud to introduce the guidance
document, Forging New Links — Creating Supply Chain Value Through Environmental
Excellence. It is the latest in a series of GEMI tools showing how environmental, health and
safety (EHS) excellence can enhance the business performance of companies.

GEMI’s exploration of supply chain management began with the publication of New Paths to
Business Value: Strategic Sourcing — Environment, Health and Safety in 2001. That document
primarily examined how integrating EHS concerns into procurement processes could add
business value. It became clear that a broad range of EHS value creation opportunities exist
throughout the complex web of relationships known as the supply chain. Forging New Links
explores the potential value of integrating EHS capabilities into al of the business processes
involved in delivering products and services to fulfill customer needs.

The purpose of Forging New Links is to identify and illustrate opportunities for EHS
professionals, in collaboration with other functions within their companies, to enhance supply
chain performance. This report is intended as a resource and guide to assist managers in
recognizing, prioritizing and pursuing opportunities to enhance supply chain performance. The
intended audience is both EHS and business groups, specifically, business managers working
throughout the supply chain.

With the globalization of companies and their supply chains, it is essential to look beyond the
traditional role of EHS as a compliance function. EHS professionals can play an integral role in
achieving improved financial performance and competitive advantage. This report reviews
emerging trends in supply chain management that heighten the importance of EHS awareness,
and shows how companies can construct a value proposition for EHS involvement. In addition,
it provides a systematic methodology for assessing how each company can assess its position,
identify key issues, and pursue high-value opportunities. Case studies from GEMI member
companies are used to illustrate these opportunities.

This report demonstrates that EHS professional's, working as part of a cross-functional team, can
add value to typical supply chain processes and activities. Although much progress has been
made, more needs to be done to integrate EHS value creation opportunities into supply chain
decision-making. Thistool offers apragmatic step in that direction. In thelong run, it isonly
through collaboration between EHS and supply chain professionals that these business value
opportunities will be realized.

(Sgnatures to be added)
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Executive Summary

Beyond assuring compliance and avoiding liabilities, environmental, health and safety (EHS)
excellence can contribute to profitability, resour ce productivity, innovation and growth. Significant
advantages can be gained through better integration of EHS into supply chain management.

Supply chain management (SCM) is evolving from a traditional focus on purchasing and logistics to a
broader, more integrated emphasis on value creation. Leading companies increasingly view supply chain
excellence as a source of competitive advantage, with the potential to drive performance improvement in
customer retention, revenue generation, cost reduction, and asset utilization. Cross-functional teamwork is
essential to orchestrate the core SCM business processes — managing relationships with suppliers and
customers as well as managing the flow of goods, services, and information along the value chain.

As the scope and cross-functional integration of SCM increase, there is a growing need for effective EHS
capabilities in al supply chain business processes. The emergence of globalization, outsourcing, and
corporate socia responsibility, along with regulatory changes and security concerns, has made EHS
excellence a key success factor. Moreover, EHS issues can no longer be addressed in a reactive fashion.
For example, manufacturers are increasingly expected to take responsibility for the disposal of products
and packaging at the end of their useful life, so that designing for reverse logistics has become a strategic
approach for converting wastes into assets and thus generating shareholder value. Likewise, anticipating
safety and security risks and devel oping contingency plansis critical for assurance of business continuity.

This report provides a comprehensive review of the opportunities for EHS to create business value in the
supply chain across a broad variety of industries. The broadening of EHS scope beyond compliance
toward value creation isillustrated by case studies drawn from GEMI member companies, For example:

e Motorola expanded a worker safety project into a Six Sigma initiative that is generating millions of
dollars through inbound logistics discrepancy reduction.

e Duke Power worked with its cable supplier to devise an innovative “reel-less” cable technology that
eliminates the use and disposal of wooden reels, and reduces supply chain costs by $500,000 per year.

e FedEx Express redesigned its overnight letter packaging to utilize 100% recycled fiber, strengthening
its environmental |eadership without compromising on product performance or long-term costs.

e Dow Chemical, DuPont, and others have adopted a behavior-based approach to transportation saf ety
that has been shown to reduce accident rates while decreasing fuel consumption and overall costs.

e Pfizer uses a guideline for contract manufacturing and research to monitor its outsourcing providers,
thus helping to assure its revenue stream, guard against liabilities, and protect its brands.

e 3M, Eastman Kodak, and others apply product life cycle management principles to design products
that reduce supply chain costs and improve both environmental and consumer performance.

e Intel has saved millions of dollars annually by developing lighter-weight plastic trays that are used to
move microprocessor units through the fabrication process and deliver them to customers.

In order for companies to realize these types of value creation opportunities, they need to foster improved
collaboration between EHS and supply chain management professionals. Wherever appropriate, the EHS
function needs to be integrated into cross-functional teams that are managing SCM business processes.

Sections 1 and 2 of this report provide an introduction to SCM business processes, global trends, and
EHS-related pathways for business value creation. Then, beginning on page 12, Sections 3 and 4 provide
a step-by-step approach for companies to identify and prioritize value creation opportunities, develop a
business case, assemble the needed resources, implement successful initiatives, and measure the results.
Finally, Section 5 presents guidelines for cross-functional teaming and external collaboration.
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Section 1. Introduction

A Strategic View of Supply Chain Management

Supply chains were once seen merely as physical channels for movement of raw materials or components
and distribution of products. Today, supply chain management (SCM) is increasingly practiced in a
broader and more strategic manner. The scope of SCM is expanding to include all of the business
processes that enable rapid, precise fulfillment of customer expectations, from product development to
relationship management. The supply chain itself is transforming into a network, as companies
increasingly form partnerships to strengthen their competitive performance. Thus, the traditional concept
of a linear, static supply chain is giving way to a complex web of dynamic relationships." Rather than
focusing only on tangible infrastructure (plants, vehicles, and depots), the strategic view of SCM aso
incorporates more intangible elements: collaboration, information, and connective technologies that
bridge time and space.

The following definition of SCM reflects this emerging strategic view:

Supply chain management is the integration of key business processes from end user through
original suppliers, which provides products, services, and information that add value for
customers and other stakeholders.”

Supply Chain Business Processes
This report utilizes areference model, developed by The Globa Supply Chain Forum at The Ohio State

e Customer Relationship Management — develops and maintains rel ationships with customers,
including establishing product/service agreements (PSAS) between the firm and its customers.

e Customer Service Management — provides the firm’s face to the customer, including
management of the PSAs, and provides a single source of customer information.

e Demand Management — balances the customer’s requirements with supply chain capabilities.

e Order Fulfillment — includes all the activities necessary to define customer requirements, design
the logistics network, and fill customer orders.

e Manufacturing Flow Management — includes all the activities necessary to move products
through plants and to obtain and implement manufacturing flexibility in the supply chain.

e Supplier Relationship Management — develops and maintains relationships with suppliers,
including establishing PSAs between the firm and its suppliers.

e Product Development and Commer cialization — provides the structure for developing and
bringing to market new products, including collaboration with customers and suppliers.

¢ Returns Management — includes all activities related to handling and disposition of various
types of returns, including reverse logistics, gatekeeping, and returns avoidance or abatement.

! Some practitioners have introduced new terms such as “value chain” or “value web” to emphasize these changes.
However, to avoid confusion, this report will adhere to the established term “supply chain.”

2D.M. Lambert, M.C. Cooper, and J.D. Pagh, “Supply Chain Management: | mplementation |ssues and Research
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Different industries may have differing interpretations of the above business processes. For example, in
the Electric Power industry, the order fulfillment and manufacturing flow management processes
typically are represented as fuel acquisition, power generation, system dispatching, power transmission,
and power distribution. Any specific company can tailor the above reference model to fit its own
particular business process definitions.

Many leading companies have recognized that each business process needs to be managed by a cross-
functiona team, and have deployed their personnel accordinngly. For example, Supplier Relationship
M anagement involves the following functions:

e Finance - tracking procurement-related costs e Logistics— inbound flow & inventory management
e Marketing — order customization & support e Purchasing — supplier transaction management
e R&D - material or component specification e Production — requirements planning & scheduling

This report will clarify the important contributions that the Environmental, Health and Safety (EHS)
function can make to these cross-functional business process teams, and will demonstrate how a more
collaborative approach can deliver increased supply chain value.

Relevant Trends in Supply Chain Management

Over the past decade, SCM has been a constantly changing landscape as competitors vie to introduce both
technological innovations and process improvements to increase speed, efficiency and responsiveness. As
a conseguence of these changes, SCM is increasingly viewed as a strategic lever in many industries.
While total costs are difficult to estimate, logistics costs a one range from about 4% to 15% of total sales,
and the gap between the leading and average players is two-fold or more and widening.* Thus, the impact
of SCM on profit margins can be a significant competitive factor. For example, the remarkable financial
recovery of Apple Computer under Steve Jobs was largely credited to a complete overhaul of the supply
chain system, shrinking inventory from 27 daysto less than 2 days.”

The following SCM trends are particularly relevant for EHS engagement:

e Globalization. International capital flows and exports of products and services have made the global
economy increasingly interdependent, while advances in logistics and communication have enabled
global trade to progress rapidly. However, offshore sourcing results in greater regulatory complexity
and longer lead times. In addition, globalization has raised concerns about inequities between rich and
poor countries, as well as adverse environmental impacts such as energy consumption and greenhouse
gas emissions.® Moreover, varying regulatory requirements and cultural barriers can complicate the
acquisition and integration of international businesses. Thus, tensions between economic
opportunities and EHS and social concerns can be obstacles to global supply chain management.

e Outsourcing of key functions. The trend toward outsourcing has continued to expand, moving from
basic logistics functions such as transportation and warehousing to broader and more critical
functions such as technology development and contract manufacturing. Companiesin many industries
are now utilizing virtual enterprise models in which the boundary between suppliers and customersis
hardly distinguishable. For example, many semiconductor fabrication plants, which purchase and use
large amounts of chemicals, are now utilizing supplier turnkey services to provide total chemical

<A Global Study of Supply Chain Leadership and Its Impact on Business Performance,” study conducted by
Accenture, INSEAD, and Stanford University, 2003.

®D. Bovet and J. Martha, Value Nets, Wiley, New Y ork, 2000.
® International Monetary Fund, Globalization: Threat or Opportunity, January 2002.
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management, including procurement, chemical handling and waste disposition.” In these types of
relationships, the EHS management capabilities of the supplier are an important competitive factor.
Likewise, in outsourcing to third party provider, such as contract manufacturers, EHS competencies
are needed to perform due diligence, review provider performance, and assure business continuity.

e Collaboration. To operate effectively in global markets, companies are increasingly forming
aliances with suppliers, customers, and even competitors. One survey of partnering with suppliers
projects a growth rate of over 60% between 2002 and 2005.2 It is generally believed that supply
chain collaboration leads to lower total cost and enhanced service performance.” In particular,
establishment of supplier-customer partnerships enables companies to work more closely on
designing integrated solutions for the end customer. For example, Procter & Gamble adds supplier
experts to its planning teams to implement “Design for Environment” for its products and packaging,
thus minimizing the total costs and adverse impacts of a product throughout its life cycle.

e Reverse logistics. Management of returns, including recalls, repairs, and exchanges, is a necessary
part of supply chain management. However, a more recent trend is the deliberate recovery, recycling,
re-use and remanufacturing of obsolete products, components, and materials. This trend has been
spurred by government adoption in Europe and el sewhere of extended producer responsibility for the

full product life cycle, including post-
consumer disposition (known as “product
take-back”). Companies are responding to
new take-back requirements by designing
products in ways that facilitate safe,
efficient, and cost-effective recovery at

Sustainable Development
The emergence of extended producer responsibility and
corporate social responsibility are part of a broader
phenomenon. Many global corporations have made a
voluntary commitment to sustainable development, often
defined as “meeting the needs of the present without

the end of their useful life.’° compromising the ability of future generations to meet
their own needs.” In practice, sustainability involves:

e  Supporting employee rights and quality of life
Promoting community and societal well-being
Upholding business ethics and transparency

Building capacity for economic development
Minimizing adverse environmental impacts

Protecting and conserving natural resources
Sustainable business practices are described in a GEMI
report, Exploring Pathways to a Sustainable Enterprise:
D Planner™, which includes a software tool for self-

e Corporate social responsibility. The
increasing demands from stakeholders™
for social responsibility and transparency
are influencing companies in many
industries to re-examine their behavior.
Controversy over labor practicesin
developing nations has raised customer
sensitivity to the conduct of upstream
suppliers. At the same time, governments
and large corporations are beginning to
adopt “environmentally preferable
purchasing” practices that favor products with superior EHS characteristics, such as energy efficiency
and absence of harmful emissions.™ In response to these trends, the Institute for Supply Management

" «“Chemical Management Case Study in the Semiconductor Industry.” Semiconductor Fabtech, Spring, 2002.
8B.J. LaLonde and J.L. Ginter, The Ohio State University 2003 Survey of Career Patternsin Logistics.

°T.P. Stank, S.B. Keéller, and P.J. Dougherty, “Supply Chain Collaboration and Logistical Service Performance,”
Journal of Business Logistics, Vol. 22, No. 1, 2001.

0y D.R. Guide Jr., L.N. Van Wassenhove, “The Reverse Supply Chain,” Harvard Business Review, Feb. 2002

™ Important external stakeholder groups include employees, customers, suppliers, lenders, insurers, local
communities, governments, advocacy groups, religious groups and indigenous peopl es.

12 «Green Procurement; Good Environmental Stories for North Americans,” Five Winds International, 2003.
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e Timesensitive order fulfillment. The adoption of “lean” manufacturing and related approaches,
such as “just-in-time” replenishment, has helped to reduce manufacturers’ working capital and
streamline their operations. An extreme example is Dell, which carries minima inventory and
actually has negative working capital; in Dell’s direct-to-customer, build-to-order business model,
they collect from customers before their suppliers get paid. Ironically, these approaches tend to shift
the inventory burden onto suppliers, who
are experiencing increasing demand for
smaller, more frequent orders that may be | !ntegration of EHS considerations into supplier selection,
less resource-efficient. EHS insights can outsourcing and procurement activities can identify
help suppliers to balance the need for hld(_]len sources of business value and _er_wha_nce supply

. . . chain performance. Examples of opportunitiesinclude:
responsiveness against the potentia for

. . e Reduction of direct procurement costs
increased costs and EHS impacts. Reduction of indirect or contingent costs

Improvement in speed and efficiency

Strategic Sourcing

e Advanced information technology. A : ency
flood of new information technology has Enhancement of image and relationships
the potential to revolutionize the field of Improvement in product characteristics

SCM. For example, Procter & Gamble, | Tools for realizing these benefits are provided in a GEMI
Wal-Mart and others are introducing radio | report, New Paths to Business Value: Strategic Sourcing —
frequency identification (RFID) tags that | Environment, Health and Safety (seemww.gemi.org).
pinpoint the locations of products and thus

enable real-time, “adaptive” responses to supply or demand fluctuations. Other examples include
Pioneer Hi-Bred International, a DuPont company that markets hybrid seeds, which uses a real-time
system for diagnosing crop symptoms, and Nike, which uses an Internet-based information system to

monitor market patterns, enabling it to reduce speculative inventories from 30% to 3% of volume.

e B2B networks. One of the most important trends in information technology is the growth of B2B
(business to business) as well as B2C (business to consumer) Internet links, which enable networks of
suppliers and customers to communicate seamlessly across the Internet. According to Forrester
Research, despite the bursting of the “dot.com bubble,” over 50% of buyers now collaborate with
suppliers on the Internet.”® One area of opportunity for EHS is extension of the B2B collaborative
approach to include reverse logistics and management of waste materials. Advanced communication
techniques and “materia pooling” could give companies much broader access to low-cost sources of
recycled materials or components, and to potential market channels for their unwanted byproducts.

e Supply chain security. International terrorist activities have raised awareness of the vulnerability of
supply chain networks and supporting infrastructure to major disasters — natural, accidental, and
intentional. Many firms have not yet implemented forma supply chain continuity preparedness
programs, and only about 61% of US firms have disaster recovery plans.** Most of these plans cover
data centers, and only an estimated 12% cover total organization recovery. EHS experience in
identifying vulnerabilities and developing emergency response plans can be helpful in reducing a
company’s susceptibility to business interruption. For example, the American Chemistry Council has
developed guidance for security management.* In both supply chain and EHS management, thereisa
renewed emphasis today on resilience — the capability to respond quickly to unforeseen disruptions.*®

_________________

14 0. Helferich and R.L. Cook, Securing the Supply Chain, Council for Logistics Management, 2002.

> American Chemistry Council, Implementation Guide for Responsible Care® Security Code of Management
Practices, Washington, DC, July 2002.

16 J.B. Rice and F. Caniato, “Building a Secure and Resilient Supply Network,” Supply Chain Management Review,
September/October 2003.
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Implications for EHS Value Creation

The above trends suggest that EHS professionals have the potential to play a unique and largely untapped
role in helping to improve SCM performance. Due to a combination of regulatory pressures and
stakeholder expectations, EHS performance is becoming a more important driver of enterprise success.
As aresult, EHS know-how can be valuable when shared with internal groups as well as customers and
suppliers. It is common today for EHS professionals to contribute to cost reduction through regulatory
compliance, risk mitigation, and improved efficiency. More recently, leading companies have begun
leveraging EHS-related strategic value drivers that contribute to top line growth — thisis described further
in Section 2. Examples of EHS opportunities relevant to supply chain management include:

Assuring business continuity by anticipating and preventing potential disruptions
Improving brand differentiation and customer loyalty by offering unique capabilities
Enabling access to key markets through SO 14001 registration or eco-label certification
Gaining stakeholder approval by reducing the supply chain environmental footprint
Designing innovative system sol utions through supplier-customer collaboration.

Supply chain managers are continually searching for new approaches to increasing profitability and
efficiency. This report shows that there are significant opportunities for EHS professionals to create
business value, in collaboration with other functional groups, by enhancing supply chain performance.
These opportunities are illustrated throughout the report by case
studies of GEMI member company experiences. To realize the Ref :
potential value, it is imperative that EHS groups reach out beyond Itisimperative that EHS
their traditional boundaries to establish stronger relationships with | 9roups reach out beyond
the cross-functional teams engaged in SCM. This will help to | traditional boundariesto
develop credible business justifications for new initiatives, and to establish relationships

gain top management support. with SCM teams.

Shareholder value creation is the ultimate goal of SCM, and this
report seeks to demonstrate the business case for EHS engagement in supply chain management, with a
focus on business performance. Rather than EHS issues placing constraints upon the supply chain, EHS
performance improvements ideally should be natural outcomes of a company’s efforts to increase supply
chain speed, efficiency, and continuity.

What’s Next

The balance of this report is organized as follows:

e Section 2 develops the business case for EHS engagement more explicitly.

e Section 3 provides aframework for identifying high-value EHS opportunities.

e Section 4 provides a step-by-step methodology for selecting high-value opportunities, developing a
business case, and implementing a successful project.

e Section 5 describes methods for collaborating effectively both inside and outside the company.

e Section 6 summarizes the conclusions.
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Section 2. Business Case Formulation

Supply Chain Value Drivers

How can value creation be measured? In order to understand the potentia contributions of EHS to supply
chain performance, it is helpful to use a common financial metric known as “economic value added”
(EVA)Y. In essence, a firm that is able to generate a flow of profits greater than its cost of capital is
adding shareholder value, while a firm whose cost of capital

exceeds its profits is destroying shareholder value. EVA can be Economic Value Added =
used as a tool for measuring SCM performance and for . )
developing a business case for SCM improvement projects. | After-Tax Operating Profits
While EVA is used widely, the following discussion also applies minus Cost of Capital

to other common financial metrics such as return on investment

(ROQI) or return on net assets (RONA).

This report focuses on three major shareholder value drivers that represent the tangible outcomes of SCM
improvements: Profitability, Asset Utilization, and Service Level.

e Profitability. After-tax operating profits can be increased through two main improvement pathways:
revenue growth and operating cost reduction.

0 Revenue Growth: Companies can increase revenues by growing their existing accounts,
attracting new customers, acquiring new businesses, or entering new markets. SCM supports
growth by assuring the availability of products (or services) in the marketplace, maintaining
customer satisfaction, and helping to identify customer needs and innovative solutions.

0 Cost Reduction: Companies can reduce operating costs by improving their operating
efficiency and reducing the cost of goods sold. SCM supports cost reduction by streamlining
operations, reducing overhead expenses, and establishing favorable contracts.

e Asset Utilization: Companies can reduce their total capital requirements by simplifying processes,
retiring obsolete equipment, or increasing their production yields. SCM supports improved asset
utilization by reconfiguring the supply chain, operating assets more efficiently, avoiding business
interruptions, and reducing working capital, including inventory and work-in-process.

e Service Level: A fundamental measure of supply chain performance is the ability to meet product
availability and delivery commitments. Service level is an important factor in customer satisfaction
and loyalty, as well as the ability to grow. One of the greatest challenges to SCM is managing order
fulfillment and related processesin away that balances cost pressures against service expectations.

The above value drivers are consistent with a recent, worldwide Accenture study of how companies
derive competitive advantage from their supply chains, which included a survey of 636 companiesin 24
global industries. *® The study found that the most commonly cited operational performance drivers were
supply chain cost, speed and efficiency, and service quality. Moreover, a strong correlation was observed
between supply chain excellence and growth in shareholder value as measured by market capitalization.

¥ The term “economic value added” was first introduced and trademarked by Stern and Stewart. It is defined as the
difference between after-tax operating profit and the opportunity cost of capital employed. Similar financial metrics

18 «A Global Study of Supply Chain Leadership and Its Impact on Business Performance,” Accenture, INSEAD, and
Stanford University, 2003.
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While EVA is dtrictly a financial metric, there are many intangible factors that are important leading
indicators of financial performance but do not appear on financial statements.*® For example, companies
can reduce their capital costs by reducing the risk perceived by lenders and investment analysts. The
following are examples of intangible value driversthat are relevant to SCM:

Customer Relationships: Flexibility, responsiveness, customer satisfaction and loyalty.
Brand Equity and Reputation: Perceived integrity, social responsibility, and brand image.
Business Continuity: Stability of operations, ability to minimize interruptions.

Alliances: Formation of partnerships and collaborative agreements.

Technology: Strength of process know-how and key technical capabilities.

The Accenture study referenced above confirms the importance of these types of intangibles, and predicts
that future supply chain strategies will emphasize leadership in collaboration and use of technology.

The EHS Value Proposition

The SCM value drivers above provide a context for describing concretely how EHS capabilities can add
value. The business case for EHS engagement rests upon the ability of EHS professionals to enhance
supply chain capabilities and performance. Figure 1 depicts three main pathways for EHS contributions to
SCM value creation:?

Figure 1: Pathways to Business Value
Shareholder
Value

Tangibl o
Oue':ctg)n?ees Profitability
275 SeelEiee: Asset Utilization
responsibility, Pathway 1
and efficiency
Customer
Pathway 2 _
Employee Reputation
Satisfaction Intangible
e ” Continuity Value
nvironmenta H
A Drivers
Sustainability Pathway 3 Alliances
Community
Quality of Life || Stakeholder Technology
Interests

93, Low, and P.C. Kalafut. Invisible Advantage: How Intangibles Are Driving Business Performance. Cambridge,
Perseus Books, 2002

2 This analysis of pathways to value is based on J. Fiksel, “Revealing the Value of Sustainable Development,”
Corporate Srategy Today, Issue VII/VIII, 2003.
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Pathway 1: Tangible: EHS capabilities often contribute directly to financial performance; for example,
by generating revenues from waste materials. In addition, EHS makes important indirect contributions:

e Profitability: Enabling revenue growth by supporting expansion into new markets; reducing
costs by helping to increase efficiency and minimize hidden EHS-related expenditures.

e Asset utilization: Conserving capital by helping to prolong asset life, recover and re-use assets,
minimize waste and obsolescence, and reduce downtime due to unplanned incidents.

e Service level: Satisfying customers by providing timely information and technical assistance,
reducing cost of ownership, and avoiding interruptions in order fulfillment.

Pathway 2: Direct, intangible: EHS capabilities contribute directly to improvements in key intangible
value drivers that influence shareholder value (see box below).

e Customer relationships: Supporting customers in the safe and effective use of products; helping
to improve the quality of products and services by addressing EHS-related needs of customers.

e Brand Equity and Reputation: Establishing an image of corporate responsibility, integrity, and
transparency increases the trust and satisfaction of both employees and external stakeholders.

e Business Continuity: Decreasing risks of business interruption by assuring product and process
safety, intervening rapidly and effectively when incidents do occur, and maintaining the
company’s license to operate.

e Alliances: Helping to establish

Linking EHS to Shareholder Value
EHS practices are known to contribute to the bottom line

mutually beneficial supply chain
partnerships, and engaging with
external stakeholders that may have
concerns about the impacts of supply

through reduced operating costs, insurance premiums, and
capital costs. However, EHS excellence also contributes
to shareholder value in a broader and more strategic way
— by building critical intangible assets such as:

chain operations. Customer relationships

Product and service innovation

e Technology: Incorporating EHS erchi
skills and specialized knowledge into L eadiership and strategy
SCM  technolodi 4 bus Brand equity and reputation
echnologies an usiness Transparency and trust

processes, such as reverse logistics. Risk and opportunity management

Alliances and networks
Technology and business processes
Human capital and talent retention

These EHS-related value drivers are described in a GEMI
report, Clear Advantage: Building Shareholder Value,

Pathway 3: Indirect, intangible:

EHS capabilities further enhance intangible
value drivers by creating value for external
stakeholders.

Commitment to environmental and social
responsibility implies responsiveness to the
needs of society, including employees, communities, public interest groups and regulatory agencies.
Because a company’s supply chain extends outward beyond the company boundaries, both
organizationally and geographically, it is critical that supply chain managers understand the needs and
expectations of the many stakeholders that are affected by their operations.

Improving EHS performance, and thus creating value for society, indirectly benefits shareholders, since
the perceptions of key stakeholders influences many of the above intangible value drivers, including
Customer Relationships, Brand Equity and Reputation, Business Continuity, and Alliances.
Companies often choose to address those stakeholder issues that are aligned with their own interests and
core competencies. For example, FedEx Express collaborated with Environmental Defense in the
conversion of its overnight envelopes to 100% recycled materials (see page 20).
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Case Study of Creating EHS Value:
Motorola’s Inbound Discrepancy Reporting System

Motorola, a global leader in integrated communications and embedded €l ectronics solutions, prides itself
on excellence in environment, health and safety (EHS). In one Six Sigma project, that commitment to
excellence transcended traditional EHS boundaries, as an initial EHS-led effort to reduce pallet-related
injuries evolved into amajor initiative yielding significant supply chain and customer service benefits.

Motorola’s cross functional team, comprised of EHS, Logistics, Quality, Finance, Packaging and Sourcing
representatives, developed a comprehensive approach that standardizes packaging and pallets;
dramatically reduces the pallets handled, stored and disposed; maximizes the packaging density to reduce
transportation costs; and addresses associated injury costs and occurrences. This project has already
yielded over $1 million in cost reduction, and is expected to save over $5 million in 2004.

Critical to realization of these benefitsis the
compliance of Motorola’s suppliers with new
guidelines and specifications for al inbound
shipments. To insure that compliance, the
Motorola cross-functional team developed a
customized Inbound Discrepancy Report (IDR)
system. IDR isthe key vehicle that Motorola
isusing to track supplier compliance, update
supplier scorecard performance, and quantify
the cost of non-compliance for potential
recovery of costs due to supplier defects. IDR
users at Motorola’s distribution centers record
all inbound discrepancies at the receiving dock, , '

using simple keystroke entries, scanning, and ' Jk

digital imaging. The IDR system islinked to

several other enterprise systems (purchasing, inventory, order entry, etc.) to provide access to detailed
vendor, shipments, purchase order and stocking information.

This robust information system is providing significant and valuable “real time” information to both
Motorola management and vendors that are linked on-line through the purchasing system. Automated
Pareto reports can be viewed on-line or selectively emailed to focus on the vital few suppliers or defects
that have the greatest impact upon distribution center operations. The IDR system uses discrepancy data to
influence the supplier scorecard performance ratings, and automatically generates detailed cost
breakdowns for use in supplier negotiations.

The IDR project has achieved significant, tangible results in the first two years, 2002-2003:

e 58% reduction in pallet-related injuries, saving $400,000 in avoided Workmen’s Compensation cost
e 12% reduction in discarded pallets, which equates to $120,000 of cost avoidance in pallet purchases

e  $400,000 savings in reduced transportation expenses

e $100,000 savingsin reduced handling and storage of pallets

e Improvement of 16% in recycling rate of non-hazardous wastes

As the global adoption of the IDR system continues at all Motorola distribution centers, cost savings and
improved EHS performance are expected to increase exponentially.
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Reciprocal Value Creation

The emphasis of the EHS value proposition described earlier was on creating value for company
shareholders. Because successful supply chains are based on mutually beneficial relationships between
suppliers and customers, it is important to extend the scope of EHS value creation to the company’s
supply chain partners. Embedding EHS expertise into the Customer Relationship Management and
Supplier Relationship Management processes will benefit companiesin severa ways (see Figure 2).

e By sharing intelligence and know-how about EHS regulatory issues and emerging technologies,
suppliers and customers can strengthen each other’s performance.

e By incorporating EHS advantages into their products and services, e.g., reducing the customer’s cost
of ownership, suppliers can differentiate themselves and increase customer loyalty.

e Customer-supplier teams can collaborate to address EHS-related technical challenges that affect the
profitability and performance of the overall supply chain. For example, Intel has worked closely with
its customers to develop, efficient low-cost packaging solutions (see case study on page 23).

In order to reinforce this type of reciproca value creation, it is important that suppliers and customers be
able to recognize and quantify each other’s value contributions. Unfortunately, most existing supply chain
management performance metrics (e.g., inventory turns) are internally focused, and do not take into
account the interests of other supply chain participants. One possible improvement would be for suppliers
and customers to share appropriate financial information, and align their SCM efforts in a way that
improves profitability for both parties.” An example is the “shared savings” approach, in which suppliers
can benefit from reduced consumption that lowers overall supply chain costs and environmental
impacts.?? The characteristics of mutually beneficial partnerships are explored further in Section 5.

Figure 2: Reciprocal Value Flow in a Supply Chain

Communication & Collaboration

owwe s aammm | swen

Supplier’s Customer’s
supplier Supplier Customer Customer

Shareholder Shareholder Shareholder Shareholder
Value Value Value Value
Consumer
Product Flow VA

»

»

EHS |« > EHS e > EHS e > EHS
- RGN -ty oD

Stakeholder Interests

2 D, Lambert and T.L. Pohlen, “Supply Chain Metrics,” The International Journal of Logistics Management, Vol.
12, No. 1, 2001.

22 C.J. Corbett and G.A. DeCroix, “Shared-Savings Contracts for Indirect Materialsin Supply Chains: Channel
Profits and Environmental Impacts,” Management Science, Val. 47, No. 7, July 2001 pp. 881-893.
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Barriers to EHS Engagement

Any effort to take advantage of EHS value creation opportunities must also recognize the cultural and
ingtitutional barriers that exist in many corporations. The traditional responsibility of EHS groups has
been liability avoidance through regulatory compliance and risk management. Therefore, EHS is
generally seen as a necessary cost of doing business. Even among companies that are viewed as leadersin
EHS and sustainability, it is common for employees, including EHS and SCM professionals, to retain
these traditional perceptions. One study of supply chain environmental practices cited the following
barriers to value creation opportunities:*

Lack of resources or accountability for investigating innovative opportunities.

Limited capacity in EHS and sustainability capabilities due to personnel cutbacks.
Complexity of SCM practices that differ by region, business unit, and customer segment.
Fragmented supply chains that create obstacles to change in many industries.

Lack of experience with partnership-based strategies and management practices.

Business opportunities looked at through lens of existing products, processes and customers.
Fluctuating business conditions lead to emphasis on short-term performance improvement.

The above types of barriers can be overcome if a change initiative is armed with a strong business
justification and supported by effective internal collaboration. A common weakness of EHS initiativesis
the lack of a clear business value proposition. Merely invoking the
principle of “doing the right thing” does not provide sufficient Benefits to society and
business logic for making decisions that involve value trade-offs. the environment can be

The purpose of this report is to demonstrate how EHS capabilities natural outcomes of
can benefit the enterprise, not on how supply chain improvements i

can benefit the environment. Shareholder value creation is the efforts_to |mpr0vc_e §upp|y
ultimate goal, and this report focuses on how EHS excellence chain pI’OdUCtIVIty.
contributes to that goal. In many cases, benefits to society and the
environment, such as pollution prevention, can be natural outcomes of efforts to improve the productivity
of supply chain business processes. Inevitably, there will also be cases that require trade-offs between
financial objectives and strategic objectives such as continuity and customer satisfaction. EHS factors
typically need to be considered on both sides of the equation.

Even projects that have both business and EHS merits will need to compete for investment dollars. As a
rule, limitations on resources will force companies to favor projects with a significant, plausible return on
investment. To gain acceptance from supply chain executives, the business case for EHS value creation
needs to be articulated clearly. As demonstrated by the Motorola case study (page 9) and numerous other
examples from GEMI member companies, institutional barriers can be overcome through effective cross-
functional teamwork with a consistent focus on business value.

What’s Next

The balance of thisreport is organized as follows:

e Section 3 provides aframework for identifying high-value EHS opportunities.

e Section 4 provides a step-by-step methodology for selecting high-value opportunities, developing a
business case, and implementing a successful project.

e Section 5 describes methods for collaborating effectively both inside and outside the company.

e Section 6 summarizes the conclusions.

% «Creating Value Through Strategic Supply Chain Partnerships,” Natural Logic, Inc., Www.natiogic.com, 2003.
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Section 3. Opportunity ldentification

The EHS function has gradually expanded its scope of activities to better support enterprise-wide business
processes. The traditional role of EHS has been to assure regulatory compliance and avoid liabilities, and
even today this remains the dominant perception of EHS responsibilities. However, progressive
organizations both in the U.S. and around the globe have found that EHS excellence can be leveraged to
create business value in many ways. Table 1 summarizes both traditional and recently emerging EHS
contributions that benefit supply chain performance. Additional descriptions and case studies of these
EHS contributions are provided on pages 16 through 28.

Table 1: How EHS Contributes to Supply Chain Performance

Key EHS Contributions Potential Supply Chain Benefits
8 e Assure compliance of products and business e Avoid unplanned costs
% prgc;&e;wi? Izws, appli(izéble regulations, and e Reduce potentia liahilities
=) Industry standards (see p. 16) e Avoid delays and downtime
S | e Minimizerisksand maintain business continuity e Improve asset utilization
< by assuring process safety and practicing product _
2 stewardship (see p. 17) e |Improve asset security and
8 Maintain health, both f I d local personnel safety
. aintain , both for employees and lo - :
= communities, through industrial hygiene and facility * Improve empl_oyee satisfaction
@© and productivit
c management (see p. 19) P y
o ¢ Enhance relationships with key
+= | e Protect environment, including public health and external stakeholders
'% natural resources, by pollution prevention and e Strenathen license to operate
= ecological stewardship (see p. 20) 9 __ P
e Enhance public image
-l Raise productivity of business processes through ¢ Reduce operating costs
o material_ conservati on, energy efficiency, and e Reduceinventory reguirements
= conversion of wastes into byproducts (see p. 21) e Reduce resourcerequiraments
() : . .
— | « Enhancerelationswith customers, suppliers, and Improve customer satisfaction
g other external stakeholders that influence the * ) _ _
5 company’s license to operate (see p. 23) e Enhance strategic supply chain
< _ o _ alliances and relationships
> |e Supportinnovati onin products, services, and «  Improve competitive position due
o process technol ogies that enhance financial to proprietary technology
c performance or customer satisfaction (see p. 25) -
fs) _ _ o e Strengthen value proposition for
© | Enablegrowth, including acquisition and sales marketing and sales
UEJ ;Xssgftﬁ] r; ggcggsfg T&grg:fkig%geci agg) e Enable competitive entry into
' globa markets

The following pages provide guidance for focusing on the particular types of EHS contributions that will
be most valuable for a specific company. Further information, as well as supporting tools and resources,
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Finding High-Value Opportunities for Your Supply Chain

The range of opportunities suggested in Table 1 is extremely broad. Every company has unique supply
chain characteristics, so that there are no clear-cut rules for identifying the highest-value opportunities.
However, there are some useful guidelines that managers can follow in order to focus on the particular
types of EHS initiatives that are likely to be most promising for their companies.

Table 2 on the following two pages provides a simple Diagnostic Tool to help you identify potential
high-value opportunities for EHS value creation across al of your supply chain business processes. The
tool, depicted in Figure 3, consists of a series of questions organized into four major “blocks” that
characterize your industry, your market, your processes, and your stakeholders. Each question will lead
you to one of the eight specific opportunity areas defined in Table 1 (EHS Contributions) that may be
worth exploring further. These eight areas are described on pages 16 to 28, and illustrated with company
case studies.

This diagnostic tool represents one method of identifying opportunities, but there are also other methods
available. Section 4 describes some of these other methods, and provides more detailed guidance in the
form of a step-by-step Value Creation Methodology for selecting and implementing the highest-value
EHS-related opportunities.

NOTE: You can also access an interactive, web-based version of Forging New Links that includes the

Figure 3: Diagnhostic Tool for Opportunity Identification

Diagnostic Questions EHS Contributions
Your industry ‘ Enable Growth | Emerging:
Value
Your market ‘ Support Innovation J Creation
Your processes ‘ I / Enhance Relations | e

Your stakeholders Raise Productivity J

Protect Environment

Traditional:
Maintain Health Cost
Avoidance

Minimize Risks J

Assure Compliance J
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Table 2: Guide to Selecting Business-Specific Opportunities

Your industry

Does this statement fit your business? If so, consider these opportunities... pages

We provide services (e.g., energy, communication,  Enhance customer appeal by providing unique o5

waste management) to industrial customers. EHS solutions that lower their costs

We provide services to retail customers. Collaborate with suppliers to reduce the 1
footprint of supply chain operations

We extract and process raw materials. Seek affordable options for energy and 20
materials derived from renewable sources

We convert raw materials into commodities Build customer loyalty by sharing EHS 3

(e.g., energy or industrial feedstocks). regulatory and technical expertise

We manufacture specialty materials or packaging. ~ Meet emerging customer requirements through o8
innovative material and packaging solutions

We manufacture components for durable goods. Work with customers to design technologies 25
that reduce the supply chain footprint

We manufacture and sell retail durable goods. Design EHS-enhanced product attributes to o5
support brand differentiation

We manufacture and sell retail consumable goods.  Apply risk management to protect customer 17
health and safety and supply chain security

Your market

Does this statement fit your business? If so, consider these opportunities... pages

We have a small number of dominant customers. Include the EHSfunction in cross-functional 23
customer account management teams

We have a high cost of customer acquisition. Strengthen sales and customer retention by 16
supporting compliance with EHS requirements

We tend to customize our products and services. Incor porate customized EHS technical support o5
into the product or service offering

We perform alot of customer service and support.  Offer EHS expertise to customers as a value- 23
added complement to products or services

We have tight product delivery requirements. Work with suppliers and customers to expedite 2
and streamline order fulfillment processes

We have short product life cycles. Develop product innovations that enable value o5
recovery and reduce cost of ownership

We have a high cost of product devel opment. Include early anticipation of EHS requirements o5
in product development and commercialization

We need to manage alarge flow of product returns.  Develop cost-effective capabilities for returns 1

management, including re-use or recycling
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Table 2: Guide to Selecting Business-Specific Opportunities (continued)

Your processes

Does this statement fit your business? If so, consider these opportunities... pages

We procure inputs from numerous suppliers. Incorporate EHSreview into supplier selection 19
and performance monitoring

We procure inputs from afew key suppliers. Collaborate with key suppliersto reduce the 20
footprint of products or services

We outsource many of our supply chain operations. Provide technical support and auditing to 16
assure compliance and best practices

We handle hazardous or controlled substances. Conduct exposure and risk assessment to 17
identify cost-effective risk mitigation options

We generate significant industrial waste streams. Evaluate technical options to reduce, re-use, or 20
recycle wastes into beneficial by-products

We have arelatively high cost of materials. Explore strategies for reducing material o5
intensity of products and services

We carry arelatively high level of inventory. Identify hidden and indirect EHS costs that 21
should be included in inventory carrying costs

We have arelatively high cost of transportation Develop innovative methods for reducing fuel 21
use, transport volume, or fleet size

Your stakeholders

Does this statement fit your business? If so, consider these opportunities... pages

We have numerous facilities in popul ated areas. Engage in dialogue and voluntary initiatives 3
with local community organizations

We are heavily regulated by multiple agencies. Integrate and streamline enter prise-wide 16
regulatory compliance processes

We operate our business(es) globally. Leverage superior EHSand social 08
performance to penetrate global markets

Werely upon strategic alliances to be competitive.  Collaborate with strategic business partners to 21
improve supply chain EHS performance

We need to protect our brand image and reputation.  Report to key stakeholders on EHS and 3
sustainability performance improvements

We need to retain our highly skilled employees. Promote progressive EHS practices and 19
employee well being at company facilities

We need to assure correct handling of our products. = Communicate pro-actively with downstream 17
customers regarding safe product use

We are frequently challenged by advocacy groups.  Undertake voluntary partnership initiatives to 3

promote ecological and social well-being
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Assuring Compliance

Compliance with laws and regulations is often taken for granted, and only attracts attention when a
company is penaized for inadvertent violations. Yet a lapse in compliance has the potential to cause
significant disruptions in supply chain continuity. For example, in November 2001 Dutch officials banned
the sale of Sony’s PlayStation One console because cadmium content in the accessory cables exceeded
alowable limits; Sony’s lost sales and rework costs totaled about $150 million.** With the increasing
complexity of sourcing practices, the maze of regulatory issues at a state, Federal, and internationa level
can be bewildering. Compliance issues that influence supply chain performance include:

e Product-related issues such as consumer safety, product constituents, and labeling
e Process-related issues such as operating permits, emission regulations, and process safety
e Logisticsrelated issues such as import-export and hazardous transport requirements

e Adherence to non-governmental standards such as 1SO 9000 for quality management and 1SO 14000
for environmental management, which are favored by some industrial customers.

EHS professionals can help to reduce the cost and effort associated with compliance by integrating and
streamlining the required reporting, documentation, and monitoring procedures. Using environmental
management systems (see Appendix A), they can systematize these procedures so that operations
personnel can be trained to carry them out routinely. Moreover, by studying emerging issues, continually
anticipating future regulatory initiatives, and positioning the company to meet them rapidly and
efficiently, the EHS group can create lasting competitive advantage.

Case Study: Pfizer Guideline for Contract Manufacturing and Research

Pfizer is one of the world’s largest pharmaceutical companies, and places great importance on assuring
business continuity in the management of its global supply chain network. Today, Pfizer outsources a
significant portion of its manufacturing and research activities, including active ingredients, other product
components, and packaging. To assure its revenue stream, guard against liabilities, and protect its brands,
Pfizer emphasi zes close monitoring of its outsourcing providers.

Since the early 1990’s, Pfizer has systematically conducted EHS reviews of its worldwide suppliers to
assure that they are following the required practices. The experience gained from hundreds of on-site
reviews has been codified into a new internal guideline document, released in 2003. The objective of the
guideline is to safeguard against undesirable consequences resulting from unacceptable EHS Performance
at Pfizer’s Contract Manufacturers or Researchers (CMRs).

The document requires operating groups to:

e Determine whether anew CMR is acceptable before deciding to use it

o Assurethat CMRsreceive al relevant EHS information and update it as warranted

e Devote resourcesto conducting periodic EHS reviews of all CMRs

e Develop and implement a management system for EHS relationships with CMRs.

The reviews are accomplished by the Corporate EHS group, collaborating with facility and in-country
colleagues. Issues covered as part of the these reviews include

e Adequacy of permits to operate
e Site conditions that may reflect environmental sensitivity

2 Source: Reuters
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Case Study: Pfizer Guideline for Contract Manufacturing and Research (continued)

Emissions and waste management and pollution prevention capabilities
Occupational health and safety procedures, including process safety
Financial resources for EHS management

Existing or potential EHS-related liabilities

Regulatory compliance status, including violations.

Not only has this guideline enhanced compliance among Pfizer’s contract manufacturers, but it has also
helped the company to better understand the number and variety of suppliersthat it is utilizing and to seek
ways to rationalize and reduce the number of suppliers.

In addition to addressing fundamental EHS requirements, Pfizer’s on-site visits to CMRs often result in
constructive suggestions regarding advanced EHS practices and opportunities for improving their cost-
effectiveness. Rather than merely policing its suppliers, Pfizer hopes to stimulate EHS performance
improvement. Recently, Pfizer has joined with several other pharmaceutical companies, the U.S. EPA, and
the National Institute of Standards and Technology to form a Green Suppliers Network. This collaborative
venture works with all levels of the manufacturing supply chain to achieve environmental and economic
benefits, including improved products and processes, increased energy efficiency, cost savings, and waste
eimination. Eventually, Pfizer expects to broaden its CMR guideline to include these types of value-
adding environmental management practices.

Minimizing Risks
Supply chain continuity is essential for sustained profitability. As supply chain networks grow more
complex and sophisticated, they are increasingly vulnerable to a variety of uncertain factors that could

interrupt the flow of goods or information, impose significant cost burdens, threaten personnel safety,
generate negative publicity, or potentially damage key relationships. Examples of such risksinclude:

e Shortages of raw material supplies or natural resources (e.g., water).

e Lossof continuity in manufacturing or distribution due to spills or releases of hazardous materials.
e Failuresof critical equipment, including communication or data management systems.

e Deéliberate vandalism, sabotage, or terrorist activity.

Risk management has evolved from the traditional, passive approach of purchasing insurance to a more
active, rigorous, and anticipatory approach. Thisinvolves several interrelated processes.

e Risk identification and prioritization — anticipating the most significant threats or incidents, e.g.,
screening hazards in terms of their potential likelihood (or frequency) and magnitude (or severity).

e Risk assessment and option analysis — quantifying the potential human, environmental, and financial
consequences, and evaluating aternative control measures for cost-effectiveness.

e Risk mitigation and monitoring — striving to reduce or eiminate risks through disciplined
implementation of safety and security procedures, and measuring performance.

Effective risk management requires close collaboration between EHS and operations, engineering, and
logistics groups. For example, periodic audits of plants and distribution centers, including outsourced
operations, can help to assure operational integrity. Emergency planning and response capabilities are
also important for minimizing the impact of unexpected events. Moreover, risks associated with the full
product life cycle, including product distribution, use, and disposal can be reduced through “product
stewardship” — communicating with customers and other supply chain participants regarding potential
hazards and preventive practices.
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Case Study: Behavior-Based-Safety in Chemical Transport

Both in Europe and the U.S., the chemical industry considers

safe transportation of its products as an integral part of the
Responsible Care® initiative (see Appendix A), and strives for
continuous improvement of safety performance. Increasing volume
and work pressures have been imposing greater stresses on drivers
of heavy goods vehicles. In an effort to further reduce the incidence
of chemical transport highway accidents, a Behavior-Based Safety
(BBS) program was launched by a group of industry associations

— the European Chemical Industry Council (CEFIC), the European
Chemical Transport Association (ECTA), and the European
Petrochemical Association (EPCA). Two GEMI members, Dow
Chemical and DuPont, were among the participating companies.
Dow Chemica introduced the BBS program in North America and subsequently has extended it to
Europe, Latin America, and the Pacific. BBS is being systematically applied to each transportation mode,
and Dow Chemical is measuring the results of implementation by its carriers.

Behavior-Based Safety (BBS) principles offer a proven, effective approach for influencing the behavior of
drivers through observation, coaching and communication. To encourage consistent implementation of
BBS in Europe, a joint working group with representatives from chemical and transport companies
reviewed existing European programs and developed a set of best practice BBS Guidelines (available at

to improve transportation safety performance, and also demonstrate that safety and economic interests go
hand in hand for all parties involved. For example, safety improvement has a positive effect on fuel
consumption and other related costs such as maintenance costs and insurance premiums. The results of a
pilot project at a Dutch transport company showed a decrease in fuel consumption of 4 to 8 %, a decrease
in accidents of more than 40%, and a total net saving of 1000 Euro (about $1000) per driver per year.

The recommended process for a carrier to implement BBS involves the following steps:

1. Company management develops a BBS implementation plan and training program based on best
practices.

2. BBStrainersarerecruited internally or externally (e.g., from atraining institute) and provided with
instructional training.

BBS trainers provide individua training to drivers, including on-the-road observation and coaching.
BBS trainers produce an assessment report for each trained driver, which is stored in a database.

The drivers have access to a copy of their assessment report.

o g & w

The company tracks performance indicators such as incident/accident statistics, fuel consumption,
mai ntenance costs, insurance premiums and fines.

7. Management analyzes the results and determines further steps toward continuous improvement.

8. The BBSimplementation is verified during atri-annual safety and quality assessment of the carrier.

The program requires active participation by various functions, including transportation planners,
dispatchers, trainers, and drivers. For example, dispatchers need to avoid extended working hours, rush-
orders, delayed or late instructions, and unrealistic delivery times. Therefore, successful implementation of
BBS requires a top-down management commitment, and full integration into the carrier’s culture,
organization, and management systems.
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Maintaining Human Health and Safety

Supply chain speed and efficiency depends upon the smooth operation of a variety of facilities, ranging
from major manufacturing centers to distribution depots. Human health, safety, and satisfaction are
important intangible value drivers in supply chain operations. A healthy and productive workforce
increases the quality of products and services, while athriving community provides the “social capital” to
support supply chain operations. An increasing number of companies have outsourced parts of their
logistics and manufacturing operations, so that they no longer own and operate all supply chain facilities.

Nevertheless, the viability of the overall supply chain may be influenced by the working conditions and

EHS practices of suppliers or contractors. Providing adequate care for site personnel and neighboring

communities generally involves activities that go beyond mere compliance, such as:

e Promoting employee well being, including health and safety, ergonomics, indoor air quality, lighting
and climate control, as well as overall benefits and work-life balance. These factors contribute to
employee satisfaction, pride, productivity, and retention, as well as recruitment of new talent.

e Monitoring of health and safety practices through periodic auditing of company-owned sites, as well
astechnical support and auditing of outsourced operations to assure compliance and best practices.

e Incorporating EHS criteriainto supplier selection and performance monitoring, in order to assure that
the supplier practices conform to the company’s own EHS policies and values.

e Engaging in dialogue and voluntary initiatives with local governments and community organizations,
examples include hel ping to organize community events and convening community advisory panels.

Case Study: Abbott Laboratories Contractor Safety Management

Abbott Laboratories has for many years utilized
comprehensive, highly interactive contractor safety
programs to assure the best possible safety performance.
But to be most successful, safety elements need to be
fully integrated into business management systems.
Therefore, when Abbott’s corporate engineering division
began work on its new electronic contract management
system several years ago, EHS professionals were part of
the team from the very earliest stages of development.

The “Engineering Tool for Communication” or ETC, was designed to automate and simplify contractor
management — including contractor selection, contract development, invoicing, project tracking and
contractor performance reporting. Its development was championed and coordinated by the engineering
division’s contract administration group, which established a multi-divisional Engineering Review Team
to approve and support every element of ETC; including the embedded elements of the contractor safety
program. Integrated into the ETC system are al key aspects of the contractor safety program, including
policies, procedures, and training. Abbott engineers can access and edit safety-related pre-qualification
requirements, contractor meeting records, EHS incident reports and contractor performance reviews.
Contractors must maintain positive safety performance to remain on Abbott’s preferred list and retain
access to the paperless ETC system.

ETC was implemented at Abbott’s Lake County, lllinois operations — where the number of on-site
contractor employees averages greater than 700 each day and where each year over 2,500 contractor
employees attend the Abbott-required Safety Orientation. These operations have seen significant
improvement in contractor safety performance in the past severa years, with both Lost Time Accidents
and Total Recordable Incident Rates falling well below industry averages.
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Protecting the Environment

At a minimum, environmental protection involves complying with regulations that govern emissions and
waste management at supply chain facilities. However, the environmental policies of most companies
extend beyond compliance, reflecting an ongoing commitment to corporate citizenship and environmental
stewardship. Sometimes this involves incremental expenditures (e.g., land restoration), but in many cases
reducing pollution also improves operating efficiency and reduces costs. Moreover, EHS programs create
value by improving employee satisfaction and community relationships (see page 8). Approaches for
reducing the environmental footprint of supply chain operations include the following:

Undertaking voluntary initiatives to improve local natural habitats and quality of life.
Working with suppliers to reduce mass throughput and increase recycled content (see p.23).
Seeking affordable options to purchase energy and materials derived from renewable sources.
Developing environmentally sensitive technologies, products, and services (see p.25).
Developing cost-effective capabilities for returns management, including re-use or recycling.

EHS-related policy trends in Europe, Asia and other regions of the world have helped to stimulate interest
in environmentally friendly supply chain management. For example, the European Union issued a series
of directives prescribing manufacturer responsibility for take-back of packaging and obsolete products,
limits on greenhouse gas emissions, and design of electrical and electronic products.

Case Study: Creating Environmental Value at FedEx Express

FedEx Express, the global express delivery firm, has sought to be a leader in minimizing the
environmental impact of its packaging. In 1998, led by the Director of Global Brand Marketing, FedEx
decided to convert from its signature paperboard letter to a more environmentally preferable package. A
Corporate Packaging Team was formed, including packaging engineers, marketing personnel,
procurement staff, and representatives from operations, with the EHS department serving as an advisor.

The team fully embraced the idea of improving the environ-
mental aspects of FedEx packaging. Their first goal was:
Transform overnight letter packaging from nearly 100%
virgin bleached fiber to 100% recycled in one year. This
was to be accomplished with no adverse impact on
customer satisfaction and tight control over costs.

The team worked with their existing supplier to develop the
recycled packaging, which involved an arduous process of
material selection, production design, and performance
testing. In November 1999, FedEx released new packaging made of 100% recycled whiteboard, 35% of
which was post-consumer content. To better distinguish the new packaging, the name was changed from
the FedEx Letter to the FedEx Envelope and FedEx obtained agreement with the 100% Recycled
Paperboard Alliance to display a“100% Recycled Paperboard” icon.

The FedEx Envelope has a dightly different appearance — the unbleached exterior material is not as bright
and the interior is brown paperboard. FedEx used customer focus groups to ensure that there would be no
degradation to either the FedEx image or the perception of quality in packaging and service. FedEx
believes that its environmental initiatives are an important factor in sustaining its leadership position.
However, because FedEx provides over 300 million envelopes each year to its customers free of charge,
any cost increase in packaging must be scrutinized. Over several years FedEx has worked with its
suppliersto refine the production process and reduce the unit cost back to its original level.
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Raising Supply Chain Productivity

Supply chain productivity is determined by the total resources — including labor, materials, and capital —
that are required to support the target customer service level. Thus, productivity is a driver of both
operating cost and asset utilization. Although EHS compliance is sometimes viewed as a burden or a cost
of doing business, it has been shown repeatedly that EHS can contribute directly to productivity and
profitability. Many leading companies have encouraged collaboration between EHS and other functions
to improve their overall business processes. The following are examples of how companies can leverage
their EHS knowledge to raise productivity in the supply chain.

e Working with suppliers and customer service teams to expedite and streamline order fulfillment
processes, e.g., developing innovative methods for energy use reduction and container recycling.

e Developing cost-effective capabilities for asset recovery, refurbishment, or recycling, including
returns management and take-back of obsolete products at end of life (see p. 25).

e  Seeking cost-effective options for utilizing energy and materials derived from renewabl e sources, and
for reducing material intensity of products and services (see p. 25).

e |dentifying hidden and indirect EHS costs, e.g., speciaized training or hazardous material handling,
which should be included in inventory carrying costs (see Appendix A, Full cost accounting).

e Establishing operational discipline through management systems that encourage process improvement
and documentation, in accordance with both the 1SO 9000 and 14000 standards.

Participation of EHS in these activities depends on cross-functional teamwork within the company, and
on effective collaboration with supply chain partners.

Case Study: Reel-Less Cable Packaging at Duke Power (a division of Duke Energy)

Historically, electric utilities have stored and transported power cables on large wooden reels to facilitate
cable handling and prevent damage. In 2000, Duke Power, in an aliance with Southwire, their cable
supplier, launched an innovative initiative to reduce supply chain costs and waste through the use of reel-
less cable packaging for underground service cables. Elimination of reels turned out to be a technical and
logistical challenge, but an innovative reel-less packaging approach was devised that resulted in
immediate annual savings of over $650,000 in purchased materials and expenses, as well as additional
savings through transportation efficiency. Southwire invested in the new plant equipment necessary to
manufacture the cable, and Duke Power agreed to share cost savings with Southwire up to a specified
amount. In addition, the reduced demand for wood effectively preserves 135 acres of forest per year.

The investigation of reel-less packaging was initiated by an alliance team of Southwire representatives and
Duke Power purchasing, engineering, and EHS personnel. With the help of Duke Power’s major
construction contractor, a series of field trials were undertaken to test and refine the new processes and
equipment, and to verify that no cable damage would occur. The team overcame a number of technical
obstacles through refinements during these field trials. The major achievements were the following:

e A technology had to be developed to hold coils of cable and facilitate handling without damaging the
cable. The Duke Power/Southwire alliance team decided to utilize tubular steel stems, and selected a
manufacturer of industrial equipment to produce the units. Initially, the team thought that stems would
be required for storage of coils. However, during field trials it was determined that coils could be
stored and handled without damage, so that stems were only needed for coils placed onto construction
vehicles. This was made possible through the use of discarded coal conveyor belts from generating
plants, which provide a smooth surface to store coils of cable without damage.
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Case Study: Reel -Less Cable Packaging at Duke Power (continued)

o Payoff equipment for line construction vehicles had to be developed. After evaluating several
the team selected a specialy designed industrial version of a common lazy-susan that included a
brake, truck mounting provisions, and a cable payoff arm. It was originally thought that every
construction vehicle would need up to three payoff devices. However, the field trialedeted an)
vehicle with lifting equipment, such as a trencher or a trackhoe, could lift the stems containing
cable with a swivel in order to pay-off the cable. That reduced the required number of lazy-susan:
from more than 400 to less than &0piding an expenditure of over $320,000.

e A new packaging system for coils had to be developed. Initially, coils were wrapped with cardboard
on both the outer and inner surfaces, and the entire outside of the coil was then covered with many
layers of shrink-wrap. This approach was later replaced with a single wrap of heavy plastic that is
recyclable but sturdy enough to be re-used repeatedly in a closed-loop fashion. Thus, the discarded
plastic wrap is returned to Southwire and placed on new coils thdtewdelivered to Duke Power.

e Cable handling techniques had to be developed to prevent damage to the cable. This involved
shipping, storing, mounting coils on stems, field construction site delivery, and picking up falle
Supply chain personnel at Duke Power developed a cable handling training program and presented it
to warehouse personnel, contractors, and trucking companies.

As the field trials were gradually expanded to fully test all
aspects of the project, numerous improvements were made
to the equipment and the processes. The trials were judged
to be successful, and in mD02, reeless cable packaging
for underground service cables was fully adopted.

Business case summary

Cost savings:
¢ Annualized savings due to the elimination of Waeels
on the Duke Power system are estimated at $500,000/yr.
e Easier handling of short cable lengths results in
reduced cable waste, totaling over $140,000 per year.
e Tipping charges for wood disposal at landfills reduced
by $10,000 per year. Alstabor to dispose of the unusable reels has been eliminated.
e Shipping charges will be reduced because an additional 9,000 pounds of cable can now be p
delivery truck- this was the weight of the wooden reels.
¢ Pilot applications showed that noditibnal labor was required to handle and store-lesd packages.

Environmental benefits:

e Reduced demand for wood equivalent to 135 acres of forest each year.

¢ Wood waste delivered to landfills reduced by 660 tons per year.

e Protective wrap over the dalis recycled and rased.

e Worn conveyor belt material that would normally be landfilled is used for storing coils.

In summary, the reel-less packaging project has met or exceeded the requirements of the customer,
industry, shareholder, regulator, public, and landowner. This was accomplished through significant cost
reductions and significant reductions in waste without sacrificing reliability, safety, productivity, or
efficiency. Until now, most utilities did not believe that reel-less cable could be used without incurring
excessive cable damage, but by working together, Duke Power and Southwire proved that damage could
be prevented. Innovative thinking enabled them to move beyond existing standards and develop an
environmentally benign technology thaany other utilities are likely to adopt in the future.
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