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Abstract

REI's CSR framework involves seven environmental lenses: climate change, energy use, waste,
water, chemicals, land use, and social impacts. REI currently measures, tracks, and
systematically reduces its operations level impacts related to: (1) energy use, (2) waste-to-
landfill, and (3) tons of CO,E emissions. The SNRE master’s project team worked with REI's
CSR team to define a strategy to address chemicals impacts within operations, and implement a
robust management and reduction plan. Project objectives included:

Identify key chemicals impacts associated with REI's operations;

Develop a business case for adoption of a company wide chemicals management
strategy, to be presented to REI executives;

Identify aspirational long term reduction goals, and foundational interim milestones;
Define a metric for chemicals impact reduction, if applicable;

Prioritize organizational activities aimed at reducing chemicals management impacts;
Identify potential organizational barriers to adoption of the chemicals lens and strategies
to mitigate or overcome those barriers.
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The team used a combination of primary and secondary company and academic research to
develop a business case and feasible, effective chemicals management strategy.
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Executive Summary

Beginning with Rachel Carson’s Silent Spring (1962), which popularized environmentalism by
raising awareness about the dangers of DDT, concerns around chemical impacts to human
and environmental health have increasingly crept into the limelight. Governments,
organizations, and individuals have all started paying more attention to chemicals by looking at
realistic steps to mitigate associated risks, identifying opportunities to do so through concerted
management efforts, and acknowledging the implications chemicals can have in even the most
ordinary items.

It is in this context that the Corporate Social Responsibility (CSR) team at REI decided to
evaluate and better understand the impacts of chemicals in daily operations. The goals of the
project were to build the case for an enterprise wide chemicals management strategy focused
on operations, to create awareness around how chemicals impact REI's core business, and to
begin to better control those impacts. Operations are defined as the physical properties of and
activities related to REI's owned or leased buildings and the products it uses in daily operations.

The Problem

According to the U.S. Centers for Disease Control and Prevention, 133 million Americans are
living with chronic conditions, a portion of which can be attributed to exposure to toxic
chemicals. In particular, the scientific literature links six chronic medical conditions to chemicals
exposures: certain types of cancer, learning and developmental disabilities, Alzheimer’'s and
Parkinson’s disease, reproductive and fertility problems, and asthma. If reducing toxic
exposures translated into just a 0.1% reduction in health care costs, that would save the
U.S. health care system an estimated $5 billion every year. And hazardous chemicals do not
only harm people — they also create a significant environmental burden.

Toxic chemicals surround us in our home and work environments. To gain a complete picture of
their impacts, we use scopes that are analogous to the GHG Protocol:

Scope 1: All direct chemicals impacts at company owned or leased facilities
Scope 2: Indirect impacts from consumption of purchased electricity, heat, water, etc.

Scope 3: Other indirect impacts that occur upstream and downstream, such as the
production of chemicals, manufacturing of products, transportation, waste
disposal, etc.

Because chemicals are everywhere, are harmful, and are poorly regulated, they pose significant
risks to businesses. As a response to this, chemicals management is evolving beyond
traditional compliance functions, and businesses are beginning to incorporate chemicals
management into progressive sustainability frameworks. But the case for action is not
merely risk mitigation — there are also benefits that can be reaped as a result of proactive
action.

Business Risks

Physical risk
Physical risks directly impact the physical health and wellbeing of stakeholders and the
environment. Commercial products, noncommercial products, and building materials can



expose humans to numerous hazards. Impacts are difficult and/or costly to measure, but can be
largely mitigated through safe purchasing decisions.

One of the most difficult aspects of chemicals management is the lack of scientific consensus
around toxicity and its links to human and environmental health. Very few chemicals have been
thoroughly studied, and impacts are largely undetermined. Despite this uncertainty, many
commonly used chemicals are known to be hazardous to human health. Most common toxic
chemicals are similarly hazardous to the environment, particularly from a lifecycle perspective.

The manufacture, use, and disposal of many common materials can release various toxicants
into ecosystems, where they may dissipate, break down, or persist. Many chemicals of concern
are classified as persistent, bioaccumulative, and toxic substances (PBTs), which remain in
the environment for decades and can travel long distances through air and water.

Regulatory risk

Chemicals are not adequately regulated. Approximately 80,000 industrial chemicals are
currently registered with the U.S. Environmental Protection Agency and 2,000 are added
each year. Of these, only 250 have gone through hazard testing and only five have been
restricted through the Toxic Substances Control Act. Most chemicals are not adequately
tested for safety because current U.S. regulations require proof of harm, rather than proof of
safety, before regulatory agencies can take action to protect public health. As a result, retailers
may inadvertently expose employees, customers, and the environment to dangerous chemicals
despite legal compliance with current regulations.

New and pending legislation at the state, federal, and international levels indicate there will be
continuous changes in what is regulated and how it will be regulated. Uncertainty about
regulation and discrepancies between state level regulations create an additional risk for
companies because of the additional effort and cost associated with monitoring changes,
developing corporate policies, and removing newly regulated substances from operations.

Reputational risk

Public awareness of the prevalence of toxics in products and materials is increasing. Non-
governmental organizations are building awareness and releasing reports about toxics, the
media is disseminating information, and consumers are acting according to their beliefs.
Unaddressed toxic chemicals within products and operations pose risks to an
organization’s brand. Over the past several years, there have been numerous cases of
corporate reputations being damaged by concern over toxics use, as well as consumer and
NGO success in altering corporate behavior.

Perhaps most important, companies and researchers are drawing concrete connections
between corporate social responsibility and brand value. Irresponsible corporate actions can
easily damage brand image amongst a connected and educated consumer base. Physical and
regulatory risks directly affect reputation, and brand value is paramount in an age of
unparalleled consumer choice. REI has multiple strong competitors in the outdoor retailer
space, and therefore activities to enhance the company brand can create strategic advantages.

Business Benefits

Increased employee productivity
Toxic chemical free work environments are proven to be healthier. Employees are likely to
have fewer sick days and increased productivity. Low indoor environmental quality (IEQ) is



proven to lead to decreased productivity, increased absences, higher stress levels, and
numerous other symptoms. Studies have shown that good IEQ can have demonstrably positive
effects on employees and visitors. Employers can calculate an incremental percentage
improvement in employee productivity and decreased absenteeism to measure the potential
benefit to their organization.

Elevated brand value

Chemicals management is increasingly being viewed as a component within corporate
sustainability or CSR, rather than a compliance function. “CSR plays a role in consumers’ brand
and product evaluations, over and above economic or ‘rational’ considerations such as product
attributes,” and “CSR has a spillover or ‘halo effect’ on otherwise unrelated consumer
judgments, such as the evaluation of new products.” CSR efforts such as proactive chemicals
management, then, can improve a consumer’s overall view of a company. A reputation for
social and environmental responsibility creates goodwill amongst consumers, and though
difficult to quantify, goodwill is a valuable asset that feeds into purchasing decisions.

Reduced chemicals compliance and handling costs

Compliance with regulatory requirements for the safe handling, storage, and disposal of
hazardous products adds cost to a business. Costs associated with potentially hazardous
products relate to planning, acquisition, receiving, storage and inventory, and disposition. The
easiest way to reduce costs is to simply eliminate these items, which also eliminates the
associated risk.

Reduced insurance costs

As chemicals risks continue to be disclosed, property and health insurance companies may
begin to incorporate mechanisms to better assess and quantify potential consequences. This
could result in increased premiums for higher risk and reduced premiums for safe or preferable
practices. Several examples have already appeared in industry. Some property insurers offer
reduced premiums for LEED certified buildings, and the USGBC identifies potentially lowered
insurance premiums due to healthier employees as a benefit of green buildings.

REI

Given REI’s vision to “enhance the natural world and our communities through responsible
business practices,” a public CSR strategy, progress towards CSR goals, and its annual
stewardship report, it is clear that REI places a strong emphasis on sustainability. Indeed,
sustainability is part of REI's DNA. The demographics and priorities of REI's customers make
reputational risks particularly relevant for REI, as REI and its customers recognize that a healthy
natural environment is vital to outdoor recreation.

Toxic chemicals clearly present risks to businesses in any industry. Much of this risk is not yet
guantified or well documented, but awareness within the business community is mounting. To
mitigate this risk and recognize potential business benefits, companies should put greater focus
on chemicals management within their operations. Adding an operational toxics lens will help
REI continue to lead and mirror industry progress. REI members will respect the organization’s
bold determination to position itself as a sustainability leader.

The Solution

The case for chemicals management in operations is clear. What's not clear is how to address
the complexity and uncertainty inherent in the issue. Many companies have begun addressing
chemicals management in their commercial products supply chains, but few have done so
specifically for operations. There is, therefore, no established industry best practice for



chemicals management in operations. Below is a framework tailored specifically to proactive
chemicals management for human and environmental sustainability in a retail operations
setting. The framework highlights the level of investment and resources required to accomplish
a continuum of performance goals, and how those goals mitigate risks associated with toxic
chemicals.

The framework is built upon four guiding principles and tools:

1. The precautionary principle, which calls for avoiding potentially harmful chemicals
even in the absence of scientific consensus that the chemical is indeed harmful.

2. The principles of green chemistry, which guide product design to encourage
manufacturers to reduce or eliminate the use of hazardous substances

3. Restricted Substances Lists, which inform purchasers and suppliers about which
chemicals to avoid.

4. Simplicity and ease of use.

North star goal

The framework is guided by an ambitious north star goal, which provides a long term, ideal state
vision for chemicals management: to have no known chemicals of concern within buildings
or purchased noncommercial goods. This goal assumes no constraints on human, financial,
and informational resources.

Continuum of performance
The north star goal will require significant time and resources to achieve. The continuum of
performance outlines the three milestones, or visions, necessary to achieve the desired end
state. The continuum, which takes into account constraints on time, resources, availability of
information, and the external environment, contains three visions:

1. Foundational (least difficult, nearer term)

2. Improvement (medium difficulty, medium term)

3. Aspirational (most difficult, longer term)

Implementation steps
Each vision involves a four step path required for successful implementation:
1. Identify — Understand what products, materials, and chemicals of concern exist
2. Prioritize — Determine chemicals of focus
3. Act — Mitigate, reduce, or eliminate prioritized chemicals of concern
4. Engage — Support the efforts made in steps 1 through 3 by engaging with internal
and external stakeholders



Framework for Chemicals Management in Operations

& Continuum of Performance =2

Foundational

Improvement

Aspirational

Primary Objectives 1. Explore the Scope 1 chemical implications of the | 1. Understand the chemical ingredients and impacts | 1. Understand the full lifecycle
highest priority products found in operations. of the highest priority Scope 1 products in implications of each chemical found in
2. Eliminate chemicals of concern in a small subset operations. operations.
of new noncommercial product purchases. 2. Eliminate chemicals of concern in all new 2. Eliminate chemicals of concern in all
3. Focus chemicals management efforts on a small noncommercial products purchased through new and existing noncommercial
subset of products first to understand the improved purchasing behavior. products purchased, and all existing
resources required, relationships required, and 3. Focus on Scope 1 and new purchases; do not physical assets, through improved
challenges likely when addressing chemicals in address Scopes 2 or 3 impacts, and do not purchasing behavior.
operations. attempt to retrofit existing assets. 3. Address Scopes 1, 2, and 3.

4. Proactively seek out better chemical
alternatives by engaging with suppliers
and partners.

Assumptions 1. Significant resource limitations. 1. Some resource limitations. 1. No resource limitations.
2. Significant information gaps. 2. Significant information gaps. 2. No information gaps.
3. Unfavorable external conditions. 3. Less favorable external conditions. 3. Favorable external conditions.
4. Minimal supply chain collaboration. 4. Moderate supply chain collaboration. 4. Effective supply chain collaboration.
5. Lack of a company wide strategic emphasis on 5. Company wide agreement on importance of 5. Chemicals management is embedded

chemicals management.

chemicals management.

in strategic vision.
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& Continuum of Performance =2

Step Foundational Improvement Aspirational
1. Identify Collect high level operations data for Collect SKU level data for noncommercial goods Collect SKU level data for
noncommercial goods and building materials, and building materials. noncommercial goods and building
with goal of understanding primary types of Organize data into categories of noncommercial materials.
items purchased. goods and building materials within operations. Identify and catalog the chemicals
Organize data into categories of contained in each product through
noncommercial goods and building materials the use of a bill of materials.
within operations. Conduct routine indoor
environmental quality tests to
achieve visibility of chemicals
present in operations.
2. Prioritize Map the categories from step 1 into Scope 1, 2 Map the SKU level items from step 1 into Scope 1, Map the line item level items from
or 3 designations. 2, or 3 designations. step 1into Scope 1, 2, or 3
Develop a basic prioritization framework based Add additional prioritization factors, such as hazard designations.
upon easy to access information. information, into the prioritization framework. Include all available information
Identify suppliers with whom to engage based Address all items within Scope 1, using the into the prioritization framework.
on the categories selected, and develop prioritization to guide sequencing. Use the prioritization framework to
relationships. Develop additional supplier relationships for Scope prioritize and address all Scope 1,
1 items. 2, and 3 items.
Develop full relationships across
supply chain.
3. Act Develop a process to systematically monitor Refine the RSL to include additional chemicals of Refine the RSL to be robust,
federal and state regulations. concern, as identified by third party lists. flexible, and proactive, and
Design a RSL system that is based upon Engage with identified suppliers for all Scope 1 incorporate regulated chemicals
regulated chemicals and chemicals of high items to communicate the RSL and desire for and other chemicals of concern
concern in operating geographies. chemical ingredient disclosure. identified by third party groups.
Work with suppliers to understand what Work with suppliers to understand product Use bill of materials information to
individual line item noncommercial goods or chemistry, and what items meet or do not meet the compare and determine if products
building materials from the selected priority RSL. contain chemicals from the RSL.
categories meet or do not meet the RSL; For goods that do not meet the RSL, identify and Work within supply chain to identify
identify alternatives. procure alternative goods that meet the RSL. safe alternative product and
Develop a company procurement policy that Track the number of goods where there is no process chemistries.
incorporates the operational RSL and alternative available. Purchase only items that are RSL
associated questions into supplier procurement compliant.
questionnaires.
4. Engage Develop relationships with peer companies to Engage with product manufacturers to engage Lead industry in pushing for

push for action on an industry wide level
through working groups.

Lobby state and federal government for
increased regulation and clarity around
chemical risks.

Expand the RSL engagement beyond the first
two product categories.

green chemistry principles for goods where
alternatives are not available.

Develop relationships with peer companies to
collaborate on broader industry approaches to
chemicals management.

Disclose internal policies to employees,
customers, and suppliers.

supply chain and regulatory
progress.

Disclose internal progress to
employees, customers, suppliers,
and the general public.

Use principles of green chemistry
to guide communication.
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Conclusions

Proactive chemicals management is extremely complex. It requires a thorough understanding of
the fundamental concepts of chemistry, risk assessment, and the links to human health and
environmental impacts of the life cycles of products that, in today’s world, are manufactured with
countless chemicals that a majority of the population is not even aware of. The dangers are
widespread and real, and the regulatory environment is uncertain and unreliable. Businesses
must do something. The chemicals management in operations framework provides a
comprehensive and iterative long term process for eliminating hazardous chemicals from retalil
operations.

Retailers should not address this issue alone, nor should they focus only on building chemicals
expertise internally. Rather, industry must work collaboratively throughout the supply chain to
drive change. The benefits of action may not be easily quantified or immediately apparent, but
they are real.

12



Project Background

Introduction and Project Significance

In recent years, concerns around chemical impacts to human and environmental health have
moved chemicals into the spotlight and made them a more prevalent topic of conversation.
Governments, organizations, and individuals have all started paying more attention to
chemicals, what can realistically be done to mitigate the risks they present, opportunities
available through concerted management efforts, and the implications chemicals can have in
even the most ordinary day to day items with which humans interact.

It is in this context that the Corporate Social Responsibility team at Recreational
Equipment, Inc. (REI) engaged a group of graduate students from the University of
Michigan School of Natural Resources and Environment (“the team”, or “we”) in 2011 to
help REI evaluate and better understand the impacts of chemicals in their core business
and daily operations. The goal of the project was to build the case for an enterprise wide
chemicals management strategy, focused on operations, to help REI be more aware and
engaged about how chemicals impact their core business.

This project is significant for two reasons. First, the concept of holistic chemicals management is
a relatively new area of endeavor for sustainability research and discussion. Academia,
corporations, governments, nonprofit organizations, action groups, and motivated individuals
are increasingly placing more emphasis on toxic chemicals. People seek to understand where
and how chemicals exist in products used in daily life, the buildings and spaces we use and
inhabit, and how they affect human and environmental health. The sheer number and
complexity of toxic chemicals, their myriad applications, and infinite interactions, makes this a
difficult proposition. A lack of meaningful government regulations further obfuscates and hinders
progress. The Toxic Substances Control Act grandfathered vast numbers of chemicals for use
in modern products and allows virtually anything to be called confidential business information.*
Thus, despite growing interest, best practices for companies wishing to adopt a progressive
chemicals management strategy are not well formalized or documented. Extensive literature is
available only for a handful of chemicals, and even then there is not broad consensus regarding
which sources provide the most accurate and comprehensive information or conclusions.

Second, within the existing realm of chemicals management strategies, efforts predominantly
focus on commercial products rather than operations. While this report acknowledges the
importance of the former, it focuses on the latter. REI and the team realize that addressing
chemicals at the commercial products level could ultimately be the most effective way to
mitigate exposure to hazardous chemicals; however, addressing chemicals management and
policy at the operational level demonstrates REI's commitment to a full spectrum sustainability
approach. By successfully implementing an operations focused chemicals management
strategy, REI has the potential to be a leader in a relatively new field, as well as to serve as a
role model for other companies. Further, an operations focused chemicals management
strategy serves to complement REI's ongoing chemicals management work related to
commercial products.

Recreational Equipment, Inc. (REI)
With $1.8 billion in sales in 2011 and more than 4.7 million active members,? REI is the largest
consumer cooperative in the United States. REI sells outdoor sporting equipment and apparel
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through a network of 122 stores, a website, and a mail order catalog. REI offers educational
clinics in subjects such as bicycle repair, rock climbing, navigation, and photography, and runs
an adventure travel company, REI Adventures. Headquarters is located in Kent, Washington.

In the 1930s, high quality, low cost mountaineering equipment was manufactured exclusively in
Europe and largely unavailable in the U.S. When Lloyd Anderson discovered the perfect ice axe
in an Austrian mail order catalog, he and his wife Mary founded REI in 1938 out of their Seattle
garage. Initial growth was slow, as REI's purpose was to provide highest quality equipment to
serious mountaineers. Anderson opened the first retail store in 1944, which consisted of three
shelves in the back of a gas station. Anderson relinquished his presidency in 1971, and Jim
Whittaker took the reins. Under Whittaker’s leadership, REI became a strong regional player,
opening several new stores and expanding inventory.

Throughout the 1980s, REI expanded to 17 stores and a catalog business. Consumer interest in
the outdoors was on the uptick, and sales topped $200 million by the end of the decade. In
1996, REI opened a 100,000 square foot destination store in Seattle, complete with native
landscaping, a mountain bike trail, and multiple on-location sites for customers to test products.
REI also began experimenting with ecommerce in 1996, and started offering travel packages
through its REI Adventures arm. By the end of the 1990s, annual sales neared $1 billion
nonetheless. Sally Jewell became REI's president in 2005, and continues the strategy of growth
by expansion in clusters.

Though its consumer base has expanded dramatically since it first began serving elite mountain
climbers in the Pacific Northwest, the company has maintained the co-op structure. Anyone may
shop at REI, but co-op members pay $20 for a lifetime membership and receive a portion of the
company's profits each year based on a percentage of their eligible purchases. Other member
benefits include special offers, discounts on gear rentals and shop services, and board voting
privileges. According to the company website:

“Being a consumer co-op, rather than a publicly traded company, enables us
to focus on the long term interests of the co-op and our members. We answer
to you—our members—and run our business accordingly. And it means that
we're able to operate a business that plays a vital national role in growing
outdoor participation and protecting the environment for future generations.”*

This attention to environmental stewardship has been a core value at REI since the company’s
beginnings.

REI and Sustainability

REI's interest in environmental impacts stems from the company’s long standing commitment to
sustainability. Sustainability is embedded in the retailer's mission statement, which states that
its “core purpose is to inspire, educate and outfit people for a lifetime of outdoor adventure and
stewardship.” Because of the types of products REI sells and its customer base, the company is
inherently reliant on healthy ecosystems. The company has taken a holistic approach to
environmental responsibility. In 2005, REI developed key performance indicators (KPIs) focused
on green building, waste reduction, paper products, and climate change and energy. Among
other goals, REI aspires to achieve carbon neutral operations and net zero waste-to-landfill by
2020. REI's current desire to focus on chemicals management also underscores the growing
attention on toxic chemicals in current sustainability research and industry discussions.

14



To achieve sustainability targets, REI has identified several environmental metrics and
associated personnel performance requirements. These integrated metrics are key to identifying
risk and mitigating the company’s environmental impacts, and are thus aligned with REI's long
term success. REI currently measures, tracks, and aims to reduce its operational level impacts
related to energy use, tons of greenhouse gas (GHG) emissions measured in carbon dioxide
equivalent (CO.e), and waste-to-landfill. As part of its sustainability goals, REI plans to add four
additional sets of environmental metrics related to water use, toxic chemicals, land
use/biodiversity, and social impacts. Together, these seven lenses will allow REI to achieve a
comprehensive understanding of the environmental impacts of its operations.

The co-op’s CSR team publicly reports on metrics associated with the initial three lenses within
its Stewardship Report, released annually since 2006. Separate from the annual financial report,
the Stewardship Report measures and tracks REI's sustainability goals and progress in order to
maintain transparency and public accountability. REI intends to transition these environmental
metrics from optional to full accountability with the same requirements, rigor, and transparency
as financial metrics.

To address the supply chain impacts of the products it manufactures and/or sells, REI became a
founding member of the Outdoor Industry Association’s (OIA) Eco Working Group. The Eco
Working Group is in the process of designing product level sustainability measurement tools to
be applied to all products manufactured by member organizations. The OIA has adopted the
seven lens approach, and REI designed its operational lenses for full integration with the
product sustainability metrics in development.*

Many of REI's competitors in the outdoor industry are also actively engaged in sustainability
work, and collaborate through the efforts of the OIA. Companies routinely donate to
conservation charities and participate in community action days. REI, however, is among the
few leaders that have emerged to push the envelope toward greater transparency and social
and environmental responsibility. Perhaps best known for its sustainability initiatives, Patagonia
engages in numerous conservation programs and is working toward complete supply chain
transparency with The Footprint Chronicles. The North Face publishes an annual sustainability
report and benchmarks GHG emissions and waste against annual reduction goals.

Major Guiding Concepts for this Report

Because chemicals management and toxicology are dense subjects, it is important to establish
some guiding concepts that are frequently used or referenced throughout this report. What
follows are brief primers on operations, commercial and noncommercial goods, chemicals
scopes, and the principles of green chemistry intended to orient the reader and provide clarity
around our project focus.

Operations

This project and report is focused on chemicals management in REI's operations, defined as the
physical properties of and activities related to REI's owned or leased buildings and the products
it uses in daily operations.

Commercial and Noncommercial Goods

The products that REI uses to conduct business and engage in daily operations are referred to
throughout this report as “noncommercial goods.” These goods are distinct from “commercial
goods,” which are products that REI sells to consumers. This distinction is drawn to further
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emphasize our focus on chemicals management in operations only, and not REI's entire
enterprise.

REI is addressing chemicals management with respect to commercial goods in a separate but
parallel effort through the OIA Chemicals Management Working Group. All commercial goods
are considered part of REI's supply chain, not operations, and any toxic chemicals embedded in
them are not directly in scope for the purposes of this project. However, certain commercial
products may affect indoor environmental quality within REI facilities and are therefore
considered relevant, such as rubber shoes that offgas in a store.

Chemical Scopes

Toxic chemicals exist virtually everywhere within an organization, and those toxic chemicals
have both upstream and downstream impacts. It is necessary to place parameters around the
different impact levels and define broad chemical impact categories.

These broad categories can be thought of in the same manner as direct/indirect and Scope 1, 2,
and 3 greenhouse gas emissions as defined by the Greenhouse Gas Protocol (GHG Protocol).®
REI has already utilized these frameworks for its GHG reporting, and adopting a similar
framework for chemicals management will make the addition of a new environmental lens easier
to understand and adopt.

GHG Protocol Scopes

Within the GHG Protocol, direct emissions originate from sources that are owned or controlled
by a reporting entity. Indirect emissions, on the other hand, occur as a consequence of activities
of the reporting entity but originate at sources owned or controlled by another entity. Given
these definitions, the GHG Protocol defines three Scopes for GHG emissions:®

Scope 1: All direct GHG emissions.

Scope 2: Indirect GHG emissions from consumption of purchased electricity, heat or
steam.

Scope 3: Other indirect emissions, such as the extraction and production of purchased
materials and fuels, transport related activities, outsourced activities, waste
disposal, etc.

Chemicals Impact Scopes

The GHG Protocol framework can then be applied to a chemicals management lens for retail
operations. The definitions of direct/indirect impacts and Scopes 1, 2, and 3 remain nearly
identical, instead reflecting a shift from emissions to chemical impacts. Direct impacts are
translated to chemical impacts that result from sources owned or controlled within REI's
operations. Indirect impacts are chemical impacts that occur not as a result of REI activities, but
instead at sources owned or controlled by another entity.

Scope 1: All direct chemicals impacts (occur at owned or leased facilities).

Scope 2: Indirect impacts from the consumption of purchased electricity, heat, steam or
water.

16



Scope 3: Other indirect impacts that occur upstream and downstream, such as the
production of chemicals, manufacturing of products, transportation related
activities, waste disposal, etc.

Principles of Green Chemistry

Green chemistry is “the utilization of a set of principles that reduces or eliminates the use or
generation of hazardous substances in the design, manufacture and application of chemical
products.”” An understanding of green chemistry principles is essential to this report.

The concept was first coined by chemist Paul Anastas in 1991. Soon after, Anastas and fellow
chemicist John Warner defined the 12 Principles of Green Chemistry, which aim to improve the
design of chemicals used in manufacturing processes and products that reduce or eliminate the
use and/or generation of hazardous substances throughout their life cycles.? Taken together,
the principles provide professionals with a set of guidelines to which to aspire in all aspects of
their work, from prevention of chemicals to proper waste management of hazardous
substances. The 12 principles are:

1. Prevention: It is better to prevent waste than to treat or clean up waste after it has been
created.

2. Atom Economy: Synthetic methods should be designed to maximize the incorporation
of all materials used in the process into the final product.

3. Less Hazardous Chemical Syntheses: Wherever practicable, synthetic methods
should be designed to use and generate substances that possess little or no toxicity to
human health and the environment.

4. Designing Safer Chemicals: Chemical products should be designed to effect their
desired function while minimizing their toxicity.

5. Safer Solvents and Auxiliaries: The use of auxiliary substances (e.g., solvents,
separation agents, etc.) should be made unnecessary wherever possible and innocuous
when used.

6. Design for Energy Efficiency: Energy requirements of chemical processes should be
recognized for their environmental and economic impacts and should be minimized. If
possible, synthetic methods should be conducted at ambient temperature and pressure.

7. Use of Renewable Feedstocks: A raw material or feedstock should be renewable
rather than depleting whenever technically and economically practicable.

8. Reduce Derivatives: Unnecessary derivatization (use of blocking groups, protection/
deprotection, temporary modification of physical/chemical processes) should be
minimized or avoided if possible, because such steps require additional reagents and
can generate waste.

9. Catalysis: Catalytic reagents (as selective as possible) are superior to stoichiometric
reagents.

10. Design for Degradation: Chemical products should be designed so that at the end of
their function they break down into innocuous degradation products and do not persist in
the environment.

11. Real-time analysis for Pollution Prevention: Analytical methodologies need to be
further developed to allow for real-time, in-process monitoring and control prior to the
formation of hazardous substances.

12. Inherently Safer Chemistry for Accident Prevention: Substances and the form of a
substance used in a chemical process should be chosen to minimize the potential for
chemical accidents, including releases, explosions, and fires.®
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Precautionary Principle

A final principle that permeates any discussion of chemicals management is the precautionary
principle, an approach which suggests that “when an activity raises threats of harm to human
health or the environment, precautionary measures should be taken even if some cause and
effect relationships are not fully established scientifically.”'® In other words, although the extent
to which every chemical substance monitored may be harmful to human health or the
environment is not completely clear, companies should innovate and act to improve their use of
chemicals. These principles serve to frame this report and are referred to frequently.

Project Approach and Methodology

Over the course of 18 months, we used a multifaceted approach to help REI develop an
enterprise wide chemicals management strategy. The breadth of this effort and diversity of
relevant sources and data gathering strategies mirrors the current complexity of chemicals
management as a whole.

REI

To better understand what efforts were likely to succeed at REI, we worked closely with REI
staff and conducted numerous site visits to various REI facilities, including headquarters in Kent,
Washington, distribution facilities in Sumner, Washington, and retail stores in Seattle,
Washington; Denver, Colorado; New York, New York; and Ann Arbor, Michigan. During these
visits, we conducted primary research through extensive interviews with REI employees,
managers, and leadership to understand data availability, perceived impacts and results of
current chemicals management strategies, and opportunities for improvements. In addition,
these interviews provided an understanding of the appetite and buy-in for environmental impact
reporting at various levels of the REI organizational hierarchy. Throughout the course of this
project, we also interacted frequently with REI's Corporate Social Responsibility (CSR) team to
solicit feedback and input regarding ongoing work. A complete list of REI individuals with whom
we interacted is available in Appendix A.

REI also provided operations data to help us understand purchasing patterns of noncommercial
goods, as well as to support the business case for REI to take action. We analyzed and
synthesized this data to contribute to the overall development of the chemicals management
strategy.

Expert Sources and Other Companies

Expert sources, including those well versed in toxicology, provided their expertise in clarifying
some of the more challenging concepts around chemicals and human impacts. In addition to
these expert sources, we developed practical case studies of existing approaches at other
companies to better understand how other organizations are currently managing chemicals in
their operations, and to build on existing efforts. We engaged with stakeholders at companies
like Google to conduct this research. A full list of expert sources and organizations is available
in Appendix A.

In addition to the primary research we conducted with stakeholders at other companies, we also
conducted secondary research to support the development of case studies. In particular, we
conducted research on current approaches to chemicals management at Kaiser Permanente to
inform another best practices case study. We also researched companies like Walmart, SC
Johnson, Ford, and Seventh Generation to attempt to identify reputational impacts, as well as to
understand best practices in current approaches.
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GreenScreen Training

We participated in a GreenScreen Training session and Safer Chemicals in Products workshop
held by Clean Production Action, a working group that promotes green chemicals and
sustainable materials. This provided a solid introduction into the complexities of chemicals
management, as well as scientific grounding into the principles that support the principles of
green chemistry.

Academic

We wanted to emphasize the importance of chemicals management through the development of
a toxicology primer, intended to be a high level primer to orient readers of this report through the
basics of toxicological concepts. To create the toxicology primer (Appendix B), we reviewed and
synthesized extensive secondary sources such as peer reviewed journal articles, agency
materials, and chemistry textbooks.

Other

We conducted extensive secondary research to supplement primary research efforts. For
example, the toxicology primer also benefited from resources and reports produced by several
government agencies and organizations, including the Environmental Protection Agency (EPA)
and Centers for Disease Control and Prevention (CDC), and input from NGOs like the
Environmental Defense Fund (EDF). The EPA, in particular, was a valuable resource in
navigating the complex environment in which chemicals are regulated. Other industry
organizations, like the Healthy Building Network and the Green Chemistry and Commerce
Council, also provided insight into current approaches and the regulatory environment.

Given REI's involvement with the Outdoor Industry Association, a trade group representing
suppliers, manufacturers, and retailers, and the development of the Ecolndex (OIA’s
environmental assessment tool designed to standardize the measurement of environmental
impacts throughout a product’s life), we have also closely monitored OIA’s progress and used
its findings from the product level to better understand and inform recommendations at the
operations level. This collaboration was undertaken in the spirit of understanding how the
Ecolndex might apply to an operations focused chemicals management strategy, as well as to
see if our research could benefit the Ecolndex.

Similarly, development of the business case involved a thorough review of aforementioned
government, NGO, academic (scientific and peer reviewed journals), and business sources. We
also researched and followed current developments related to how toxic chemicals contribute to
a variety of business risks, including competition, reputation, physical, insurance, and
regulation.

The Case for Action: Chemicals Management in Retail Operations

Introduction

Chemicals are everywhere. Toxic chemicals surround us in our home and work environments.
For example, formaldehyde is a known human carcinogen found in composite wood products
like shelving, and in cabinetry and furniture.™* Figure 1 depicts common chemicals in homes.

Figure 1: Toxic chemicals are in your home (EDF)
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There are two primary types of items found in business operations that contain toxic chemicals:

1. Articles: Objects with a special shape, surface or design that determines their function to
a greater degree than their chemical composition.*? Articles include consumer products,

building materials, electronic equipment, and many other items.

2. Chemical Mixtures: Items whose primary function is determined by the properties of a
chemical substance or mixture itself, such as inks, adhesive or cleaning materials.*®

Toxic chemicals in both articles and chemical mixtures are a growing concern because they
pose threats to human health and the environment during manufacture, use, and disposal.

Historically, activities related to addressing chemical risks focused primarily on toxic releases to
air and water during manufacturing activities. Although releases during manufacturing are still a

significant concern, there is now increased understanding and concern about the broad
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exposures to humans and the environment occurring during the product use and disposal
stages.™

Chemicals cause harm. According to the U.S. Centers for Disease Control and Prevention,
almost 133 million Americans are living with chronic conditions and diseases related to toxic
chemicals exposure. These exposures are estimated to account for 70% of deaths and 75% of
healthcare costs. In particular, the scientific literature links six chronic medical conditions to
chemicals exposures: certain types of cancer, learning and developmental disabilities,
Alzheimer’s and Parkinson’s disease, reproductive and fertility problems, and asthma. If
reducing toxic exposures translated into just a 0.1% reduction in health care costs, it would save
the U.S. health care system an estimated $5 billion every year.*°

Not only do chemicals harm people, they create a significant environmental burden. What we
label commonly as “pollution” — water pollution, air pollution, and soil pollution — is a form of
ecotoxicity. Ecotoxicity refers to the effects chemicals seeping into the environment have on
fish, wildlife, plants, and other organisms. These types of impacts should be of particular
concern to REI as an outdoor retailer, as the sales of their outdoor gear depend, at least to
some extent, on the health of the environment. For example, water quality and health issues are
linked to sales of paddling equipment.

Chemicals are not adequately regulated. Approximately 80,000 industrial chemicals are
currently registered with the U.S. Environmental Protection Agency and 2,000 are added each
year. Of these, only 250 have gone through hazard testing, and only five have been restricted
through the Toxic Substances Control Act.'” Most chemicals are not adequately tested for
safety because current U.S. regulations require proof of harm, rather than proof of safety, before
regulatory agencies can take action to protect public health.'® As a result of this lack of testing,
there is little insight into the potential human health and environmental impacts stemming from
chemicals. The lack of testing is a limitation of U.S. regulations, business’ citing confidential
business information, as well as lack of authority given to government agencies.

Chemicals pose business risks and benefits. Because chemicals are everywhere, cause harm,
and are not well regulated, they pose significant risks for business. The case for action is not
merely risk mitigation — benefits can be reaped as a result of action. Chemicals risks are
emerging as an area of concern for businesses. In response, chemicals management is
evolving beyond traditional compliance functions and is trending toward incorporation into
progressive, sustainability frameworks.

Business Risks

Given that toxic chemicals are present in products, building materials and through the retail
supply chain, all businesses face at least some level of risk. While some of these risks are less
pressing, they clearly exist and will continue to grow. Similar to other dimensions of corporate
sustainability, the primary business risks with respect to chemicals management can be
categorized as follows:

Physical: Direct human health and environmental risks resulting from toxic chemicals

Regulatory: Risks from existing or new legislation
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Reputational:  Risks resulting from shifting stakeholder priorities or concerns, and brand or
reputational impacts

1. Physical Risk

Physical risks result from REI's operational activities and directly impact the physical wellbeing
of its stakeholders and the environment. Commercial products, noncommercial products, and
building materials can expose humans to numerous hazards. Impacts are difficult and/or costly
to measure, but can be largely mitigated through safe purchasing decisions.

Affected populations

Because they are most likely to be in direct contact with any chemicals used within REI
operations, populations included in Scope 1 run the highest risk of exposure to chemicals within
REI's direct control. These populations include REI employees, customers, and populations
living near REI stores and facilities.

REI employees are at risk due to their proximity to products and materials that may contain
chemicals and due to the frequency of interaction. Bike and ski shop employees routinely use
chemical mixtures, such as cleaner and lubricants, which typically include material safety data
sheets (MSDSs) calling for safe handling procedures and indicating potential hazards. Print
shop employees may be exposed to a number of chemicals released during the printing
process. Retail employees likely use cleaners, handle fixtures, and may be exposed to product
offgassing. Employees may also be affected by indoor environmental quality (IEQ) concerns
throughout properties owned or leased by REI.

REI customers have a lower risk of exposure to operational chemicals and IEQ due to the
relatively shorter amount of time they spend in REI properties compared to employees.
Customers run a higher risk of commercial product impacts, highlighting the imperative to jointly
address supply chain chemicals.

Other direct human stakeholders include populations living near REI stores and facilities,
workers contracted by REI (including cleaning service workers, landscapers, etc.), and those
reliant on healthy downstream ecosystems. Additionally, politicians, action groups, and lobbyists
all may pursue agenda items related to chemicals management and impacts.

Populations impacted by Scope 2 (purchased energy) and Scope 3 (upstream and downstream
activities) are more difficult to define. Energy production impacts, such as air quality and
released mercury, may occur very far from the source. According to EPA, only about 25% of
mercury emissions from U.S. coal burning power plants remains within the U.S. — the remainder
enters the global atmosphere.*®

Due to the global nature of supply chains and waste management, Scope 3 impacts are even
farther reaching and more difficult to identify. Chemicals and ingredients are produced and
assembled all over the world, impacting employees and communities in countless locations.
While certain waste is likely to end up in facilities and landfills in local disposal sites, some is
not. For example, much of ‘recycled’ U.S. electronic waste is shipped to developing countries
that lack the capacity to process it safely.

Because REI can most directly control and will most directly bear the physical risks affecting

populations, this report focuses primarily on chemicals in Scope 1. Risks borne by populations
in Scopes 2 and 3, however, may be substantial and should not be ignored.
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Exposure

Scope 1 populations are most likely to be exposed to chemicals within the built environment.
This includes the use of noncommercial goods, as well as exposure to building materials and
commercial products containing chemicals of concern.

The City of Seattle Department of Planning & Development estimates that the average
concentration of pollutants inside buildings is two to five times higher than the average
concentration outdoors. Current estimates indicate that people spend 80% to 90% of their lives
indoors.?® Since much of this time is generally spent in the workplace, it is important to foster
healthy work environments to promote wellbeing and productivity amongst employees. In a
retail setting, customers also are affected by pollutants inside buildings, although their exposure
is again limited in comparison to employees.

The National Institute of Building Sciences defines indoor environmental quality (IEQ) as
“encompass|ing] indoor air quality, which focuses on airborne contaminants, as well as other
health, safety, and comfort issues such as aesthetics, potable water surveillance, ergonomics,
acoustics, lighting, and electromagnetic frequency levels.”?! IEQ is affected by outdoor air
guality as well as indoor emissions. Low IEQ is proven to lead to decreased productivity,
increased absences, higher stress levels, and numerous other symptoms.* Some factors that
affect IEQ include the types and ages of building materials used and the nature of ventilation
systems. Ventilation is of notable concern in tightly sealed modern buildings, which are good for
energy efficiency, but have the unintended consequence of trapping pollutants in the indoor
environment.

As with any chemical exposure, exposure to poor IEQ can be acute or chronic. Health
implications and negative reactions are so widespread that they have earned names. According
to the U.S. EPA:

“The term "sick building syndrome" (SBS) is used to describe situations in which building
occupants experience acute health and comfort effects that appear to be linked to time
spent in a building, but no specific iliness or cause can be identified. The complaints may
be localized in a particular room or zone, or may be widespread throughout the building.
In contrast, the term "building related illness” (BRI) is used when symptoms of
diagnosable illness are identified and can be attributed directly to airborne building
contaminants.”*

Chronic conditions, such as cancer caused by asbestos exposure, are not included under these
definitions due to longevity, but such exposures are certainly important factors in IEQ. Studies
have shown that good IEQ can have demonstrably positive effects on employees and visitors
(some examples include Singh et al., 2010; Wargocki et al., 2000; Wyon, 2004; Fisk, 2000).
Most toxic chemicals common in building materials are similarly hazardous to the environment,
particularly from a lifecycle perspective. The manufacture, use, and disposal of many common
building materials can release various toxicants into ecosystems, where they may dissipate,
break down, or persist. Heavy metals and toxins, like persistent, bioaccumulative, and toxic
substances (PBTSs), remain in the environment for decades and can travel long distances
through air and water.

Toxicity
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Toxic chemicals can have varied affects on human health. Healthy human bodies are generally
able to process and eliminate reasonable levels of toxicants through the immune system, which
transports unwanted substances through the blood and lymph systems to be excreted. There
are natural limits, however, to the amount and variety of substances the immune system can
handle at once, and what the body cannot eliminate it simply stores.* Additionally, as blood
carries toxicants throughout the body and transfers material into cells, toxicants come into
contact with various organs.

Ecological toxicity is often a secondary concern to human health toxicity, but the two problems
are inextricably linked. Healthy ecosystems provide vital support services for humans on earth,
including fresh water, clean air, pollination, temperature regulation, food, and many others.
Toxicants can impair the natural environment’s ability to provide these functions, directly
affecting the humans who depend on them. Additionally, at the top of the food chain, humans
are extremely susceptible to bioaccumulation. We are capable of accruing and maintaining high
levels of chemicals in our fat, and passing those chemicals on to our offspring.® Limiting
ecological toxicity, therefore, is clearly in our best interest.

One of the most distressing aspects of chemicals management is the lack of data and scientific
consensus regarding toxicity and links to human and environmental health. Very few chemicals
have been thoroughly studied, and the bulk of impacts are likely unknown at this time. As David
Ewing Duncan noted in his article The Pollution Within (National Geographic, 2006):

Even though many health statistics have been improving over the past few decades, a
few ilinesses are rising mysteriously. From the early 1980s through the late 1990s,
autism increased tenfold; from the early 1970s through the mid 1990s, one type of
leukemia was up 62 percent, male birth defects doubled, and childhood brain cancer
was up 40 percent. Some experts suspect a link to the manmade chemicals that
pervade our food, water, and air. There's little firm evidence. But over the years, one
chemical after another that was thought to be harmless turned out otherwise once the
facts were in.

The classic example is lead. In 1971 the U.S. Surgeon General declared that lead levels
of 40 micrograms per deciliter of blood were safe. It's now known that any detectable
lead can cause neurological damage in children, shaving off 1Q points. From DDT to
PCBs, the chemical industry has released compounds first and discovered damaging
health effects later.?®

Please refer to Appendix B: Toxicology Primer, for specific details on human health and
environmental toxicity.

Chemicals of concern

Numerous commonly used chemicals are known to be hazardous to human and environmental
health. Although certainly not exhaustive, Figure 2 outlines some noteworthy chemicals of
concern and their likely uses within REI operations. Please refer to Appendix B: Toxicology
Primer for complete descriptions of each chemical and its effects.
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Figure 2: Select Chemicals of Concern

Chemical Name

Where it's likely to
be found within REI
operations

(Scope 1)

Where it’s likely to be
found within REI
operations

(Scope 2)

Where it’s likely to
be found within REI
operations

(Scope 3)

Effects

Bisphenol A (BPA)

Hard plastics
Epoxy resins

Manufacturing

Endocrine disruption
Reproductive disorders
Suspected: obesity, neurological
damage, thyroid function, cancer

Benzene Printers Burning fossil fuels Manufacturing Cancer, especially leukemia
Dizziness, vomiting, tremors
Skin, throat and eye irritation
Toluene Paints Gasoline Nervous system effects
Detergents Manufacturing Kidney damage
Printing processes Brain damage
Skin irritation
Formaldehyde Pressed wood Manufacturing Cancer
products
Fungicide
Disinfectants
Phthalates PVC/vinyl* Manufacturing Reproductive disorders

Soft plastics
Detergents + soaps
Consumer products
Wood finishes
Adhesives, solvents,
lubricants
Insecticides

Suspected: cancer

Perfluorochemicals
(PFCs)

Gore-Tex, Teflon,
Stainmaster
Furniture
Insulation
Clothing

Manufacturing

Reproductive disorders
Developmental disorders
Cancer

Suspected: infertility
Persistent, bioaccumulative
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Polybrominated Plastics Vehicles Neurobehavioral disorders
diphenyl ethers Textiles Manufacturing Developmental disorders
(PBDEs) and other Clothing Liver + thyroid disorders
halogenated flame Furniture Highly ecotoxic
retardants Electronics Persistent, bioaccumulative
Building materials
Lead PVC/vinyl* Manufacturing Highly toxic; multiple impacts
Solder
Wire insulation
Mercury Fluorescent lightbulbs | Coal burning power Manufacturing Brain damage
Electrical fixtures plants Oll refineries Blindness
Thermostats + Diesel + other fuel Diesel + other fuel Deafness
thermometers combustion combustion Kidney damage
Switches
Arsenic Wood (pre-2004) Manufacturing Cancer
Certain pesticides Respiratory damage
Nervous system damage
Pesticides Landscaping Landscaping Nervous system damage

Decreased motor function
Cancer
Ecological damage

* Polyvinyl chloride (PVC), often referred to as vinyl, is very common in building materials. According to the Healthy Building Network, PVC is often found in pipes and conduit,
waterproofing, siding, roof membranes, door and window frames, resilient flooring, carpet backing, wall covering, signage, window treatments, furniture, wire, and cable sheathing.
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2. Regulatory Risk

Retailers are responsible for managing physical spaces such as stores, warehouses, and
offices, transporting and storing commercial products, hiring and managing employees, and
purchasing, handling, maintenance, storage, and disposal of honcommercial goods needed to
support all business activities. Each of these activities is governed by regulations intended to
protect employees, customers, and the environment, and these regulations typically include
provisions related to chemicals. When a retailer keeps or uses regulated chemicals anywhere in
its operations, it must comply with the appropriate regulations or risk being fined and/or sued.
Compliance can require substantial resources, and the complexity of the regulatory landscape
can make compliance difficult, even with sufficient resources and the best of intentions.

Retailers purchase nhoncommercial goods and equipment from other companies for use in
operations. Many people assume that because these goods are sold in the U.S. market, they
are safe for use: free from toxic chemicals that cause human and environmental impacts. This is
not the case, however. The major chemicals related regulations in the U.S. do not adequately
assess, monitor, or limit toxic chemicals in the marketplace. A very small percentage of the
staggering number of chemicals in existence are regulated, well understood, or even tested. As
a result, retailers may be inadvertently exposing their customers, employees and the
environment to dangerous chemicals despite compliance with current regulations. By
understanding the regulatory landscape, retailers can better design a chemicals management
strategy that aligns with existing regulations, minimizes risk, and is resilient in the face of policy
changes.

The primary source of chemical regulation in the U.S. is the Toxic Substances Contro