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Abstract

There currently exists a demand in the United States for information about the environmental impacts
of consumer products, but there is no consistent system for providing this information. This project
proposes guidelines for the creation of a Type |1l environmental declaration program which will provide
objective information about the environmental impacts of products based on life cycle assessment (LCA)
methods.

To more easily convey complicated information to consumers, the use of an original data presentation
format, the “radar area graph”, was selected based on the results of a consumer survey. Because printed
labels do not allow convenient product comparisons, a model internet website was created to demonstrate
the potential of interactive product data. One original recommendation is an interactive personal database
that allows consumersto track the impacts of their activities, thus making data more interesting and useful
to consumers.

Because evaluating products using LCA can be time consuming, we created a method of efficiently
and consistently calculating environmental impacts. It includes guidelines for defining system boundaries
and functional units, and for characterizing environmental impacts. Ten environmental impact category
indicators were selected, and original methods were developed for characterizing land use and water
depletion using spatial data. A spreadsheet calculator was created for determining human and ecological
toxicity indicators. Finaly, original software was developed to demonstrate the proposal for a common
database of process and material parameters.

To guide an administrator during the creation of a new Type Ill program, recommendations are
provided for organizational structure, product registration procedures, and budget management for
continued operation and growth.
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Executive Summary

Theneed for Typelll environmental declarations

Within the past two decades, consumers around the world have seen a dramatic increase in the number
of claims that producers make about the environmental attributes of their products. While this information
may be required by law in some cases, in the U.S. it is almost always offered voluntarily. This provides
evidence that producers believe that there is a demand for products that are less harmful to the
environment. The term “ecolabel” has been widely adopted to describe these claims that commonly
appear on product packaging in the form of a symbol or text description. However, the use of thisword is
misleading when used to describe environmental information in general, since it implies that only printed
package labels are included. This report will use the term “environmental declaration” as defined by the
International Organization for Standardization (1SO) to refer to a claim which indicates the environmental
aspects of a product or service. 1SO has identified three genera types of voluntary environmental
declarations:

Type | declarations are based upon multiple criteria and are awarded by a third party to
indicate the overall environmental preferability of a product within a product category using
life cycle considerations (1SO 14024).

Type |l declarations contain informative environmental self-declaration claims (1SO 14021).

o Type Ill declarations provide quantified environmental data based on life cycle assessment
(LCA) using categories set by a qualified third party and verified by that or another qualified
third party (ISO/TR 14025) . The goa of Type Il environmental declaration is to provide the
opportunities to give a quantitative and verified description of the environmental products and
services based on a comprehensive life cycle perspective.

According to the Consumers Union, there are 72 third party organizations offering different
environmenta certifications in the U.S. Some of these are well-known and respected, such as the USDA
Organic or Forest Stewardship Council (FSC) certifications. But the remaining certifying organizations
are unfamiliar to consumers, and very little information is conveyed by their on-package logos.
Furthermore, athough organizations such as Green Seal are committed to ISO’s principles of presenting
verifiable, relevant information in a transparent way, the content of many of these claims is of
guestionable quality. The prevalence of self-declared producer claims only increases the confusion felt
by customers. Some of these claims, such as ones that specify the percent and origin of recycled content,
are somewhat meaningful and qualify as legitimate ISO Type Il declarations. But most genera claims
either lack sufficient information to be meaningful, or are misleading. For example, the claims “non-
toxic,” “biodegradable,” and “environmentally friendly” are too unclear to be useful for consumers when
made without additional explanation. While the expanding humber of environmental declarations in the
U.S. reflects the desire of producers to attract consumers who wish to reduce the environmental impacts
of their purchases, most of these declarations have done little but add to consumers’ confusion and
skepticism.

In the U.S., consumers lack access to the type of information that is becoming available in other
countries, since no third party-certified declarations are currently available that consider the full range of
aproduct’s environmental impacts. Relying on existing organizations to provide this information, such as
Green Sed, is not feasible since it is not their mission to provide comprehensive data to general
consumers. Therefore, athough it may seem counterproductive to the goal of reducing confusion caused
in part by the excessive number of declaration programs, the establishment of a new program is required
to fill the gap in information.

Any new program, even one that adheres to 1SO standards, will face the same difficulty in gaining
consumer recognition and confidence. Successful Type | programs in other countries have benefited from
the support of their respective national governments in building the level of consumer trust that allows
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them to recommend one product over al others. In the U.S., however, such government support is
unlikely. Without an established, reputable body making product recommendations with a Type |
declaration, a Type |1l declaration that provides only quantitative information has the greatest potential
for gaining acceptance from consumersin the U.S.

The goal of this report is to provide recommendations for the creation of a Type Il environmental
declaration program that provides information consistently and objectively. Thisreport isintended to act
as a guide for a potential program administrator. It includes recommendations for measuring
environmental characteristics of products, publishing declaration results, and setting up an organizational
structure, product registration procedures, and budget management for continued operation and growth.

Program administration for Typelll declarations

The three existing Type Il environmental declaration programs in Korea, Sweden, and Japan can
serve as an example in forming guidelines for a new program in the U.S. However, these existing
programs are al administered with some degree of involvement from their respective national
governments. In the U.S,, a high level of governmenta support for a Type Il declaration program is
unlikely. The national governments of Korea, Sweden, and Japan are more actively involved in
promoting environmental awareness among consumers, and the relationship between government and
industry tends to be more cooperative. In the U.S., a federa program promoting Type |1l declarations
would likely face resistance from industry, even if the program were not mandatory. While it may be
possible for an industry association to establish a program, the range of products covered would be
limited.

Key Recommendation : A comprehensive Type Il environmental declaration program
for the U.S. is most realistically administered by a private company.

Managing a Type Ill environmental declaration program with potentially hundreds of applicant
companies and thousands of registered products requires a great deal of planning and coordination. The
program administrator plays an important role in every stage of the registration process, from
establishment of program methods to the publication of declaration results. The main activities that are
primarily the responsibility of the program administrator:

Establish methods for product evaluation

Organize committees

Establish Product Category Rules (PCR) with committees

Create and maintain a database of LCA parameters

Manage the verification process

Control product registration status

Manage an internet website to publicize environmental declarations
Promote the program and educate consumers and applicants
Cooperate with other Type Il declaration programs

The adminigtrative organization for Type Il declarations is generally quite small, especially for new
programs. Since the workload and range of expertise required to effectively manage a program exceeds
the capacity of the direct staff, existing programs either delegate responsibility to the applicants, or rely
on external support in the form of committees and contracted experts.

Committees are used by existing programs to provide expert opinion on product evaluation methods
and to oversee key program tasks, such as approval of applications. In addition to reducing the workload
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of the administrator, the participation of outside parties through committees is one way to help eliminate
bias and build the trust of users and potentia applicant companies.

Key Recommendation: In order to maintain objectivity in decison making, committees
shall be composed of an equal humber of representatives from industry, academia, and
consumer interest groups.

The program administrator should follow clearly defined procedures when registering new
environmental declarations. Requiring that all product applications undergo the same process for
approval isimportant for consistency and helps gain the confidence of program participants and users of
the declarations. Product category rules (PCR) are used by the existing Type Ill programs to ensure
objectivity in the product evaluation process and comparability between environmental declarations.
Although Type Il declarations may allow consumers to compare products across different product
categories, rules for collecting data and performing life cycle assessments must be defined separately for
each product category.

In the existing Type Il programs, the tasks of data collection and LCA calculation are performed by
the applicant. Some program administrators make their own propriety software available to applicants,
which include databases for the material and energy flows for common processes as wdl as
characterization factors for calculating environmental indicators. The applicant first collects detailed
product data, which is then entered into the software for automatically calculating the environmental
impacts. Although the administrator has the additional responsibility of creating and maintaining a
database, the effort required by companies to perform life cycle assessments is reduced, and the
declaration results will be consistent with other product declarations.

Key Recommendation: To ensure consistency and comparability between product
declarations, the program administrator shall create and maintain a database of common
process data and characterization factors for usein life cycle assessment.

Key Recommendation: For anew Type lll program, the database and software should be
made available free-of-charge in order to encourage the participation of more companies.

Managing a budget is one of the most important tasks for the program’s administrator. EXisting
programs collect revenue from product registration fees at the time of initia registration and from an
annual registration renewal fee. The fees are based either on the size of the company, the net product
sales, or the product price. In all cases, the product registration fees must be set low enough so that
companies are not discouraged from participating, but not so low as to prevent the administrator from
paying for fixed expenses such as database creation and the salary of staff, independent verifiers, and
committees. For a new program, it is recommended that fees be biased towards higher verification and
initial registration fees, and lower registration renewal fees, in order to offset the higher initial costs of
program administration. As the program becomes more well-established, the fees can be shifted away
from the verification and initial registration fee in order to build a larger database of product results. A
universal fee for product registration is not recommended because it discourages the participation of small
companies.

M easuring environmental impacts

Life cycle assessment (LCA) is a relatively new tool for assessing environmental performance.
Although 1SO requires that Type Il declarations are based on LCA results, the methods for conducting
assessments are continually evolving. Therefore, a Type Il declaration program must clearly define the
methods of LCA for product evaluation, and stay informed of developments in methodology that will



improve the quality of LCA study results. 1SO standards specify that the goal of an LCA study shall
unambiguously state the intended application, the reasons for carrying out the study and the intended
audience. For a new Type Il declaration program, LCA results should not only provide information
about the relative difference between two products, but should aso help consumers gauge whether the
environmental impacts of a product are significant or not, so that they can concentrate their limited time
and fiscal resources on decisions with a greater environmental impact.

Key Recommendation: Product life cycle assessments should generate information so
that consumers and producers can make relative comparisons between products, as well
understand the level of significance of the product’s absolute environmental impact.

Life cycle assessments evaluate environmental impacts in terms of a “functional unit,” which is based
on a product’s ability to perform a specified function. For example a functional unit for a bottle of
laundry detergent might be defined as the recommended amount to wash 32 loads of laundry. This
feature makes LCA a tool that is uniquely suited to the task of developing environmental product
declarations, since it allows comparisons to be made at the product level, instead of more general
comparisons of company policies. However, there is no single functional unit that can be applied across
the entire range of consumer products. A single package functional unit may be appropriate for some
product types, while other product types may require a serving-size or performance-based functional unit.

Key Recommendation: As a general guideline, for products which have a clearly defined
primary function, whose alternatives are products in the same product category, and
whose product performance/ number of uses/ serving size are determined objectively and
clearly conveyed to the consumer, the functional unit shall be in terms of performance/
number of uses/ serving size. For products which do not meet these requirements, the
functional unit shall be expressed in package units.

The product evaluations conducted for a Type Ill program should include consideration of al life
cycle stages, including production, transportation, use, and disposal. Analysis of these life cycle stages
should account for all processes and flows related to a product, except for those associated with the
transportation of the product by the end user from the point of sale, and those associated with accessory
products required for the function of the evaluated product. However, it is still necessary to define
boundaries for product analysis, partly because of the potential interaction between two different products,
especially during their use phases. To alow for an accurate estimation of absolute environmental impacts
for a combination of products, the product boundaries between the various products in a product system
should neither overlap nor have gaps between them.

Key Recommendation: When defining boundaries for the products in a product system,
overlaps and gaps between the boundaries of the various products should be avoided.

Ideally, product-specific data would be available for every material and process along a product’s
entire production chain and through every stage of the product’s life cycle. But requiring producers to
collect this information would be unreasonable. Therefore, a boundary should be to define when it is
acceptable to use generic data and when product specific data should be used.

Key Recommendation: The use of product-specific data is generally preferable to non-
product specific data. Additional effort to use specific data should be made when the
material or process contributes significantly to a product’s overall impact, or when the
producer or consumer exercises a high degree of control over the use of a particular
material or process.




During the impact assessment phase of LCA, the detailed data for resource use and emissions are
assigned to environmental impact categories, and for each category, an indicator result is calculated. The
selection of impact categories requires that subjective, values-based decisions be made. Decisions about
the inclusion, exclusion, and aggregation of impact categories reflect not only one’s understanding about
the issues that threaten the environment, but also how one prioritizes the balance between the present and
the future, between humans and wildlife, and between oneself and the world. The impact categories used
by a Type Il program should be determined considering the latest scientific understanding of
environmental issues. Moreover, they should allow consumers to make decisions based on their personal
values, if possible.

Key Recommendation: Life cycle analysis results should be presented in terms of ten
impact categories. Climate change, Acid rain, Eutrophication, Photochemical smog
creation, Ozone depletion, Human toxicity, Ecotoxicity, Land use, Water depletion, and
Non-renewabl e resource depl etion.

Data publication

Making the results publicly available in a useful manner is critica to the success of an environmental
declaration. To facilitate the inclusion of alarge number of products, the program should only require the
disclosure of information that many companies are willing to provide. The results should be published in
arange of media and arranged in a format that can effectively summarize the product profiles to a large
number of people. Certainly, in some cases, the interests of applicant companies are different from those
of consumers and the program administrator. It is therefore critical that any program policies for data
publication consider the needs of all partiesinvolved.

Producers will be reluctant to share detailed product data with the program administrator in some
cases, even if given assurance that the information will be kept confidential. The level of secrecy will
vary for different companies and product categories, but it is expected to be of particular concern to
companies that depend upon proprietary formulations (e.g, processed foods, persona care products,
cleaners).

Key Recommendation: The Product Category Rules (PCR) shall state the number of LCI
items that can be withheld from submission to the administrator for that particular
product category, to be replaced with category indicator results calculated by the
applicant.

Some information should be provided by an applicant company with the assurance that it will be kept
confidential by the program administrator:
General product information, such as product content and structure
Life cycleinventory (LCI) , as an itemized list of resource use and emissions
The contribution of each LCI item to the total environmental impact for each category.
Other information should be provided by the applicant with the understanding that it may be published
as part of the environmental declaration information:
The total indicator results in terms the common unit of characterization for each
category
The total category indicator results for each life cycle stage after normalizing relative
to an average individual’s daily impacts
The total normalized category indicator results for al life cycle stages
Optional information, as agreed by the applicant and administrator.
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An important goal of this program is to convey the product information to consumers in an easy to
understand way. A variety of both graphical and numerical data presentation formats were considered,
based on the basic criteria of: being easy to read, being compact, and explicitly describing the
environmental impact

An example of the recommended graphical format for presenting product environmental declarations
is shown in the figure below. This radar area format was selected based on the results of a survey that
measured the ease and accuracy with which consumers could read various formats. Ten white, wedge-
shaped segments are each shaded red in an area that is proportional to that category’s environmental
impact. The total segment area represents the average American individual’s Total Daily Consumption
Impact (TDCI) for that category, as indicated by the 100% label at the outermost grid circle. The red
shaded area extends radially to a distance that is the square root of that shaded area. It represents the
category percentage of the TDCI for this product.

When comparing products in-store, printed mediais likely to remain a main source of information for
consumers considering the convenience and immediacy of information provided by the format. However,
the usefulness of printed mediafor environmental declarationsis impaired by several obstacles, including:

The printed areaistoo small to contain the necessary information.

The distance between printed declarations is too great to alow for convenient product
comparison.

User-specific conditions, such aslocation of purchase, can not be easily included.

Some program participants may choose not to print quantitative results directly on
product packaging.

Still, printed information is a good way to gain wider recognition for a new program. In combination
with web-based media, it should be employed to the greatest extent possible. Printed information can not
be shown directly on small products (pencils) or products without packaging (vegetables). Even some
large products, such asrefrigerators and computers, are often displayed in the store without packaging. In
these cases, printed information can only be displayed on a sign that is posted near the product. The size
of the sign may vary depending on the type of product and retailer preference, but a13 x 18 cm (5 x 7 in)
card size would be generally acceptable. The product name should be prominently shown on the sign so
that it is clear to the consumer to what the information is referring. The advantage of the on-shelf signis
its relatively large size that can be easily read without omitting detail and explanation. However, if the
consumer wants to compare products that are not immediately adjacent to each other, they will need to
remember the information from one sign as they walk to the other product’s sign.

Producers should not be required to print any information on the product packaging. However,
participants will be encouraged to publicize the fact that their product has undergone a life cycle
assessment by an independent party. Ideally, this will be in the form of the radar area chart displayed as
an on-product label. However, some participants may wish to advertise the fact that their product has
been subject to a life cycle assessment, but do not want to show the results on the product packaging.
This might be case when the product’s environmental impacts are high relative to alternative products.
Participating companies therefore should be given the choice to display a logo with only the program
administrator’s URL web address and a product identification number on the product packaging so that
consumers can access the environmental declaration data using the internet.

The internet is an essential communication tool for any Type Il environmental declaration program
because it provides a single access point to the entire range of the program’s publicized data, and it
enables users to interact more actively with the data than printed labels. Even when environmental
impact data is displayed as on-product labels, consumers may still have some difficulty making product
comparisons. An interactive website can make comparisons easier by alowing the user to make side-by-
side comparisons of products using either the radar area graph format or a numerical tabular dataformat.
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One of the greatest benefits of a web-based data publication system is the flexibility it provides for
users to interact with the data. If the administrator’s website has a read/write database that allows
registered users to access information that they have saved during a previous session, they might be able

to estimate the total environmental impacts of their activities, or set preferences for how datais presented
to them.

Key Recommendation: A program’s website should allow users to aggregate the data

from their purchases, and provide an estimate the total environmental impacts of their
consumption activities.
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1 INTRODUCTION - THE NEED FORTYPE |1l ENVIRONMENTAL DECLARATIONS
1L ENVIRONMENTAL INFORMATION FOR CONSUMER PRODUCTS

1.1.1 Definition of an Environmental Declar ation

Within the past two decades, consumers around the world have seen a dramatic increase in the number
of claims that producers make about the environmental attributes of their products. While this information
may be required by law in some cases, in the U.S. it is almost aways offered voluntarily. This provides
evidence that producers believe that there is a demand for products that are less harmful to the
environment. The term “ecolabel” has been widely adopted to describe these claims that commonly
appear on product packaging in the form of a symbol or text description. However, the use of thisword is
misleading when used to describe environmental information in general, since it implies that only printed
package labels are included. This report will use the term “environmental declaration” as defined by the
International Organization for Standardization (1SO) to refer to a claim which indicates the environmental
aspects of a product or service [1]. 1SO has identified three general types of voluntary environmental

declarations whose characteristics are summarized in Table 1.1.
. Type | declarations are awarded by a third party to indicate, based upon multiple
criteria, the overall environmental preferability of a product within a product
category using life cycle considerations (1SO 14024).

. Typell declarations are informative self-declared environmental claims (1SO 14021).
. Type lll declarations provide quantified environmental data with pre-set categories of
parameters based on a life cycle assessment (LCA) that has been reviewed by a
third party. (ISO/TR 14025) [2].

Type | (1S014024)

Type Il (1ISO14021)

Type Il (1ISO14025)

Basic Characteristics

- Indicates overall environmental
preferability within a product
category

- Program administrator decides
product categories and judgment
standard

- Program administrator certifies
product applications

- Self-declared claim by
companies

- Describes an
environmental attribute of a
product in a way that is not
misleading

-Not verified by a third
party

- Quantified environmental data
with preset impact category
indicators

- Provides no final product
judgment based on pass or fail
criteria

- Judgment is left to consumers

Administrator

Independent third party

Product manufacturer

Independent third party

Participation of interested

parties Possible Low possibility Possible
(consumer,NGO...)
Prevalence worldwide Relatively high High Low

Comparability

High because it is determined
based on category average

Low because criteria may
vary between companies

- High if data is presented relative
to a category average

- Medium if data is not presented
relative to an average; depends
on registration of other products

Readability

Easy

Easy

Difficult because it requires some
environmental knowledge

Certification of contents

Certified by a third party

Certified by manufacturers

Certified by a third party

International mutual
certification

Under development

Under development

Under development

Judgment for pass or fail Yes Yes No
Presents Quantitative No No (depends on Yes
environmental information manufacturer)

Environmental attributes
considered

Only attributes identified as
important by the administrator for
that category

Any attribute selected by
the manufacturer

Total impacts of product life cycle
in pre-set indicator categories
common for all product types

Tablel1.1
38114

Characteristics of 1SO Typel,lI, and I11 declarations



1.1.2 Environmental Declaration Trends Worldwide

The growth in the use of environmental declarations can be linked to a growing global concern for
environmental protection on the part of governments, businesses, and the public. As companies have
come to recognize that these environmental concerns may provide an opportunity to gain a market
advantage, various claims about environmental characteristics have been added to products and services
in the marketplace. This attempt to present products as being environmentally-friendly has resulted in an
increase in the number of misleading claims as well' [5] It was in response to this trend that 1SO began in
1999 to publish a series of standards for environmental declarations. In order to promote the
communication of accurate product information that is not misleading, these standards outlined as general
principles that environmental declarations:

Be accurate, verifiable, relevant and not misleading.

Not create unnecessary obstacles to internationa trade.

Be based on scientific methodology that is sufficiently thorough and comprehensiveto
support the claim and that produces results that are accurate and reproducible.

Be transparent, with the supporting procedures, methodologies, and any criteria made
available and provided upon request to all interested parties. [1]

The establishment of these 1SO standards has been met by an increase in the number of organizations
around the world whose mission is to create and certify Type | and |11 declarations.? Some of the more
well-known organizations are introduced in this section.

Type| declarations

A Type | environmental declaration is like a seal-of-approval because it indicates that a third party has
certified that a product meets certain minimum requirements. When the term “ecolabel” is used, it is
most commonly in reference to these declarations.

The first ecolabel program in the world was Germany’s Blue Angel. Created in 1977 by the German
government, the program currently has over 3,400 products registered from nearly 600 different
companies [6]. The second oldest program, Japan’s Eco Mark, was established in 1989 by the Japan
Environment Association (JEA), a non-governmental organization under the guidance of the Ministry of
the Environment. In 2005, Eco Mark had over actively 4,800 registered products [6]. In the U.S,, the
only Type | declaration program is Green Sed, an independent non-profit organization that began
certifying products in 1992. Because Green Seal has focused its efforts on providing information for
Federal government purchasing, it is less well-recognized by general consumers than its counterparts in
Germany and Japan. In 2006, 492 products were actively registered by Green Seal [7].
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Figurel.l Logos of existing Type | declaration programs

L In the early 1990’s as environmental claims were coming into widespread use, one marketing study found that approximately 50
percent of environmental advertising was deceptive or misleading.

2 Type Il declarations are not covered by third-party certification organizations, since, by definition, Type II are “self-declared”.
For this reason, this report does not assess Type Il declarations.



From left to right; Green Seal (U.S.), Eco Mark (Japan), and Blue Angel (Germany)

Although there is no single program that applies Type | certifications internationaly, the Global
Ecolabelling Network (GEN) was established as a non-profit organization to promote the use and
credibility of Type | declarations, and the development of globa standards. Among the 26 member
programs from around the world are the European Union’s “Flower” program, the Korea Eco-Products
Institute (KOECO), the Environmental Choice program in Canada, and the programs mentioned above[8].

What about other certifications, like Energy Star?

There are some third party certification systems that consider only a single environmental attribute
of a product, or account for only one stage in a product’s life cycle. For example, the Energy Star
program of the U.S. Environmental Protection Agency’s (EPA) considers only the energy
consumed during the use phase of a product. Other programs, such as Japan’s Eco Mark, have
modified their product assessment methods in order to comply with the 1SO 14024 standard.
While single-attribute declarations may still be classified as Type | if the departure from the ISO
standard is justified, this report only evaluates declarations that consider the full range of a
product’s environmental impacts.

Typelll declarations

Unlike Type | declarations, Type Il declarations do not contain comparative assertions, but instead
present quantified environmental data for products. Because the 1SO definition® for Type 111 declarations
is relatively new, and the product evaluation process involved is more comprehensive, this type of
declaration is less common than Type | with only a few programs worldwide. To more broadly apply
Type |l declarations according to common standards, the Global Type Il Environmental Product
Declarations Network (GEDnet) was created in 1999 to assist member organizations in the devel opment
of their programs. GEDnet does not use the term “ecolabel”, instead referring to Type Il declarations as
Environmental Product Declarations (EPD) which are intended to provide easily accessible, quality
assured and comparable information regarding the environmental performance of products and
services.[9]

Of the seven full member organizations of GEDnet, only three currently have active Type IlI
environmental declaration programs. These are the Korea Eco-Products Institute (KOECO), The Swedish
Environment Management Council, and the Japan Environmental Management Association for Industry
(JEMALI). Organizations from China, the U.S., Australia, Germany, Denmark and Norway that may one
day establish Type Il declaration programs are also participating in GEDnet as associate members.

3 1n 2000, 1SO issued atechnical report, | SO/TR14025, which while not an international standard, provides information for Type
111 environmental declarations about which experts are in agreement. [ Reference 034]



This product/service has a

L CERTIFIED ENVIRONMENTAL PRODUCT DECLARATION
[ describing infermation aboul environmental performance, conlents and recycling
[- -] which has been controlled and verified by .....according to MSR 19891

Registration number: 5-P-xx
More information on the Internet: hitp:/fwww.environdec.com

This is that product clearly offered
Environmental information

B Eutrapication Potential(Kg » POs-3-eq.)

h!tp-'.ﬂm.].mll.nl‘.lp Photochemical ozone creation Potential(Kg * C2He-eq )
b > Valid date :
No.AA-03-018 L You can find Environmental information at WWW.edp.or.kr

Figurel.2 Logos of existing Type |11 declaration programs
Top: EPD (Sweden), Bottom Left: Ecoleaf (Japan), Bottom Right: EDP (Korea)

Existing Type Il programs do not require that detailed environmental information be displayed on the
printed product label, although as shown in Figure 1.2, the Korean EDP program has a label format that
allows this. Instead, the logos are designed to show that environmenta information for a product
information has been collected, has been certified by athird party, and is accessible via the internet.

Printed product label

e .
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ERRERE s =
Sy Ao S
No. AA-03-018 % :« _..,L.a. rrm "H :"‘.;ﬁt
User checks ...and connects to ..to view detailed product information
registration number. .. administrator’s website. ..
Figurel.3 Accessing product information for existing Type 111 declarations

1.2. A NEW TYPE || PROGRAM FOR THE U.S.
1.2.1 TheProblem with Current Environmental Declar ations

Apart from the members of GEN and GEDnet that strictly adhere to 1SO guidelines for environmental
declarations, there are many third party organizations currently certifying environmental claims.



According to the Consumers Union, there are 72 third party organizations offering 75 different
environmental certifications in the U.S. [10] Some of these are well-known and respected, such as the
USDA Organic or Forest Stewardship Council (FSC) certifications, and Green Seal is a member of GEN
and therefore committed to following SO standards. But the remaining certifying organizations are
unfamiliar to consumers, and very little information is conveyed by their on-package logos. Furthermore,
because most of these organizations do not attempt to follow I1SO’s principles of presenting verifiable,
relevant information in a transparent way, the content of many of these claimsis of questionable quality.

The prevalence of self-declared producer claims only increases the confusion felt by consumers. For
non-certified, general claims, the Consumers Union lists 62 different claims used by manufacturers, [10]
but the actual number islikely much higher than this. Some of these claims, such as ones that specify the
percent and origin of recycled content, are somewhat meaningful and qualify as legitimate ISO Type Il
declarations. But most genera claims either lack sufficient information to be meaningful, or are
misleading. For example, the claims “non-toxic,” “biodegradable,” and “environmentally friendly” are
too unclear to be useful for consumers when made without additional explanation.

While the expanding number of environmental declarationsin the U.S. reflects the desire of producers
to attract consumers who wish to reduce the environmental impacts of their purchases, most of these
declarations have done little but add to consumers’ confusion and skepticism.*

1.2.2 An Appropriate Environmental Declaration Program for the U.S.

In the U.S., consumers lack access to the information that is becoming available in other countries.
There are currently no third party-certified declarations in the U.S. that consider the full range of a
product’s environmental impacts. Relying on existing organizations to provide this information, such as
Green Sed, is not redigtic, since it is not their mission to provide comprehensive data to genera
consumers. Therefore, although it may seem counterproductive to the goal of reducing confusion felt by
consumers, the establishment of a new program is required to fill the gap in information.

Any new program, even one that adheres to ISO standards, will face the same difficulty in gaining
consumer recognition and confidence. Successful Type | programs in other countries have benefited from
the support of their respective national governments in building the level of consumer trust that allows
them to recommend one product over al others. In the U.S., however, such government support is
unlikely. Without an established, reputable body making product recommendations with a Type |
declaration, a Type |1l declaration that provides only quantitative information has the greatest potential
for gaining acceptance from consumersin the U.S.*

1.2.3 General Characteristicsof Typelll Declarations

In 2000, I1SO issued a Type 2 technical report,® ISO/TR14025, which while not an international
standard, provides information for Type Il environmental declarations about which experts are in
agreement [11]. The ISO technical report definesa Type |11 environmental declaration as:

4 For more a detailed discussion about the reaction of consumersin the U.S. to existing environmental declarations, and their
preferences for new declarations, refer to 5.2.2APPENDIX A. . Presented there are the results of a survey in which we asked 100
customers if they recognized the logos, and understood the meaning of some mgjor Type | declarations. Even among customers
classified as the most “green”, less than 4% knew the meaning of “Green Seal,” “Marine Stewardship Council” and “Forest
Stewardship Council” labels. Even for the most popular Type I labels, “Energy Star” and “USDA Organic”, more than half of
respondents misunderstood the meaning of the labels.

5 A type 2 report (not be confused with a Type |1 declaration) isissued by 1SO when the subject is till under technical
development or where for any reason thereis the future but not immediate possibility of an agreement on an International
Sandard.




guantified environmental data for a product with pre-set categories of parameters based
on the IS0 14040° series of standards, but not excluding additional environmental
information provided within a Type 11 environmental declaration program.

In other words, Type |11 declarations present quantitative information for preset environmental impact
categories based on standard life cycle assessment methods that consider al stages of a product’s life
cycle; including resource extraction, manufacturing, transportation, use, and disposal stages. Therefore,
although they require that consumers have some knowledge of environmenta issues, Type Il
declarations can describe environmental information in more detail than Type | declarations.

Table 1.1 summarizes the differences between the three types of environmental declarations. The
basic principles of Type Il declarations are:

Objectivity

Quantified environmental data with preset impact category indicatorsis based on scientifically
accepted and valid methods of life cycle assessment (LCA). This quantitative analysisis more

obj ective than the qualitative certification method used for Type | declarations.

Non-sel ectiveness and neutrality

There are no predetermined environmental performance levels that must be met. The evaluation of the
product information is|eft to consumers.

Comparability

The information in the environmental declaration is collected and cal culated using common rules.

Due to the differences between product categories, data collection and life cycle assessment
calculation methods that are unique for a category are defined as category rules.

Credibility

The environmental declarations are reviewed and verified by athird party, thus giving the LCA results
more credibility than self-declared environmental claims characteristic of Type |l declarations.

[11]

Benefitsfor the environment
For all three types of environmental declarations defined by 1SO, the stated overall goal is:

through communication of verifiable and accurate information that is not misleading on
environmental aspects of products and services, to encourage the demand for and supply
of those products and services that cause less stress on the environment, thereby
stimulating the potential for market-driven continuous environmental improvement.

Specifically for Type Il declarations, this means promoting environmental improvement by providing
guantitative information which allows users to evaluate the environmental characteristics of products.
But in order to be judged truly successful, environmental declarations can not simply meet the 1SO
objective of encouraging products that cause less stress on the environment. It is difficult to argue that a
declaration which encourages an overall increase in consumption is successful when it leads to greater
total stress on the environment. However, it is nearly impossible to predict the potential of an
environmental declaration to cause a reduction in environmental stress, in part because of the complexity

% The ISO 14040 series of standards outline methods for conducting life cycle assessments to eval uate the environmental impact
of aproduct.



of the systems involved. In fact, even looking back on several decades of international experience with
declarations, there are no known studies which quantify the actual environmental effects of these
programs This is partly because even when environmental improvements are found, there are so
many other factors involved that it is difficult to assign causality to the declaration itself. In fact, aU.S.
Department of Agriculture (USDA) study concluded that the success of the Dolphin-Safe Tuna label in
reducing inadvertent dolphin deaths was likely more a result of regulation and trade policies of the U.S.
government than of the market demand generated by the label

An effective environmental declaration should encourage a net reduction in stress on the environment.
Type |11 declarations can achieve this net reduction in part by encouraging the market for environmentally
preferable products, as Type | declarations do. But in addition, because the quantified information in
Type |11 declarations can be compared across product categories, they have the potential to cause a shift
in consumption patterns away from the product categories with more significant impacts.

Reducing net stress on the environment by encouraging environmentally preferable products

Any change in market demand brought about by environmental declarations has the potential to give
producers an incentive to improve their products. Using the information provided by Type IlI
environmental declarations, consumers can compare environmental characteristics and select the superior
products. This provides companies with an incentive to use LCA methods to improve the environmental
performance of their products, and announce the results to consumers. The left half of the feedback loop,
shown conceptually in Figure 1.4, is critica to reducing the net environmental stress caused by
consumption because if producers do not respond to demand by continualy improving their products, the
potential environmental improvements are very limited.

Company
- Product
Improvement )
o Environmental Green

- Communication Improvement Purchasing

through Type Il

declaration

Consumers

Figurel.4 Feedback loop for environmental improvement

Reducing net stress on the environment by changing consumer behavior

Even if Type Il declarations are available only on a very limited number of products, the presence of
any information can help to encourage a wider awareness of environmental issues. When presented with
guantitative information, consumers may be introduced to previoudy unfamiliar concepts that compel
them to consider the environment in their other activities.



Type |1l declarations might also help shift consumer behavior away from the consumption activities
that cause the greatest environmental damage. Until now, life cycle assessments have been used
primarily as atool for optimizing production practices. More recently, some experts have identified the
potential for LCA to promote efficient levels of consumption as well.” This is related to the unique
potential of Type Ill declarations to facilitate comparisons between product categories. Although not
stated by 1SO as agoal, by presenting quantitative information about the total environmental impacts of a
product, users can not only judge a product relative to other similar products, but also determine the
significance of those impacts. This information can then be used by consumers who choose to shift their
consumption patterns away from more harmful activities.

Benefitsfor usersof a Typelll declaration

The potential users of Type Il include not only individual consumers, but also purchasers for
companies and government agencies, non-governmental organizations, and investors. Each of these
groups may have a different reason for researching a product’s environmental impacts, but for all of these
users, Type Il declarations can provide information that is not available elsewhere.

For supply chain management using DfE and EMS (company purchasers and product developers)

Consideration of Type Il environmental declarations can be integrated into the decisions made by a
company’s purchasing department and product developers, especialy if the company uses an
Environmental Management System (EMS) and Design for Environment (DfE) practices (see section
3.1.2 ALTERNATIVE TOOLS for more detail on EMS). Companies that use EMS/DfE may require
their suppliers to meet performance levels in order to lessen the total environmental impact of the final
product. EMSDfE and Type |l declarations are mutually reinforcing, since companies can use
guantified environmental information in Type |11 declarations to reduce the environmental impacts of the
supply chain. In turn, companies in the supply chain have an incentive to provide that information and
demonstrate their superior performance

For considering environmental impactsin everyday decisions (individual consumers)

Because of their personal concern about environmental issues, a number of consumers want to know
the environmental impacts of a product when they are making a purchasing decision. A Type IlI
environmental declaration can give consumers an idea about the significance of the environmental
impacts, as well as the flexibility to judge products based on the impact indicators that are of greatest
concern to them. Although not available through existing programs, when combined with internet
technology, information from Type |Il declarations can be presented to consumers in a number of
interesting ways. Among some of the possibilities discussed in more detail in section 4.3.2 WEB-
BASED MEDIA are personal databases that track the cumulative environmental impacts of an
individual’s activities, and a customized presentation format that alows users to prioritize impact
categories.

For evaluating a company’s policy regarding environmental issues (investors)

The growth in the number of individuals interested in socially responsible investing has created a
demand for environmental information as investment companies try to put together portfolios based on,

" Hertwich (2005) proposed that, in agreement with the goals of both sustainable production and consumption called for by the
2002 World Summit for Sustainable Development in Johannessberg, LCA methods be applied to promote efficient levels of
consumption. [Reference 037]



among other things, the environmental performance of companies. Additionally, companies that closely
track and publish environmental information about their operations and product designs are attractive to
investors who are interested in a company’s ability to apply energy efficiency and pollution prevention
measures, engage in risk management, and improve the company image to increase shareholder value. In
addition to corporate sustainability reports, a company’s use of Type Il environmental declarations may
be used as a standard metric by investors who can learn the extent to which environmental issues are
considered in a company’s management.

I ncentives for producersto participate

Companies aso benefit from the use of Type Ill declarations in their marketing and production
management, since it is one of the few tools to evaluate environmental impacts objectively. [15] Type Il
declarations can help participating companies:

Through integration into an Environmental Management System

One aspect of an Environmental Management System (EMS) is the consideration of environmental
impacts in the entire range of a companies activities, including product design, supply chain management,
ingtitutional management and marketing. A growing number of companies are acquiring 1SO 14001
certification for EMS, with over 90,000 certificates issued in 127 countries as of 2004 [16]. Because the
the emphasize EMS places on supply chain management, companies may integrate the application of a
Type 1l label into their management system criteria.

To market environmental attributes to consumers

The LCA method is a useful tool for companies that want to improve the environmental performance
of product design and manufacturing process. Companies that apply for a Type Il program can
demonstrate to consumers that they have developed products with the consideration of environmental
issues. This benefit can be realized even if there are too few participants in the same product category to
allow product comparison. Companies can use the environmental declaration in their advertising,
websites, or product labelsin stores to attract consumers who want objective and reliable information.

To simplify LCA practice

If the program administrator provides a software database of LCA parameters, a company can more
easily conduct evaluations of many products. Because administrators develop the database,
manufacturers can conduct LCA at relatively low cost, and more easily find the appropriate data, even
without detailed knowledge of LCA methods. Existing and developing Type I11 labels programs in the
world are cooperating to develop a common database, as is described in section 2.2.1 ACTIVITIES
PERFORMED BY THE PROGRAM ADMINISTRATOR.

To comply with international regulations

Especially for global companies, environmental assessment of products based on LCA is becoming
increasing important. The European Union is developing environmenta regulation about life cycle of
products, such as the Waste Electrical and Electronic Equipment Directive (WEEE) [17] and the
Restriction of Hazardous Substances Directive (RoHS) [18]. In April 2005, the EU adopted the Directive
for eco design of energy using product (EuP). The EuP provides coherent EU-wide rules for eco-design
and encourages manufacturers to design products with environmenta impacts in mind throughout their
entire life cycle for energy using products such as electrical and electronic devices or heating equipment
[19]. Type | labels are regarded as compliant with the implementing measures now, but Type Il
environmental declarations may also be able to become standard in this program in the future.



In addition, to comply with the RoHS, companies must track the amount of toxic materials used in
their supply chain. Manufacturers which export their products to EU may collect LCA data from sub-
contractors or suppliers to demonstrate that the amount of material does not exceed limits set by the
regulation. Other countries may implement similar regulations or voluntary standards. The companies
which have experience with LCA and evaluating environmental impacts throughout their supply chain
will gain an advantage by proactively complying with any new regulations. In this regulatory trend, Type
I11 label can have advantage for procurement and manufacturing decision making.

To improve and protect the overall company image

Competitive environmental strategy of companies can enhance the marketability of products and
services because more consumers prefer environmental friendly products are interested in
environmentally responsible companies. Future business may consider three benefits [20] related to
market growth of environmental performance expected of vendors and suppliers as well as customers.

1) MoreBeneficial Supplier Relationship

Corporate environmental professionals can work suppliersto reduce cost and risk and can
apply contracts with other companies by implementing proactive environmental management
systems. Environmental considerations become one more aspect of the value offered by a
company.

2) Enhanced Environmental Attributes of Products

Companies can appeal to environmentally conscious consumers by using recycled and
recyclable materials, eliminating hazardous product constituents, and reducing adverse
environmental effects of products and services.

3) Safeguarding of Corporate Image and Brand Names

In many industries, environmental performance has become a lightning rod for public inquiry
and consumer decision making. Word of environmental shortcomings travels fast through the
press and other channels, influencing consumer performance, spurring boycotts, and in some
cases affecting the bottomline. A solid environmental record enhances public perceptions of a
company and can improve the marketability of its products and services.

1.3.  ABOUT THISREPORT
131 Goalsof thisreport

The goa of this report is to propose the consistent and objective Type Il environmental declaration
program in terms of an administration, methods to measure environmental characteristics of products, and
data publication methods. The Type 111 environmental declaration of the proposed program will create a
method which is both compact and comparable in a store. This program’s environmental declaration
describes a genera summary of environmental indicators of a product on a printed label and shows more
detailed LCA results on awebsite. Thisis similar to existing Type |1l declarations but different because
even the printed label has more meaning than just describing evidence of certification. In addition, other
presentation technol ogies are proposed.

Here, the ISO/TR14025 report will be referred to as an authoritative document on the subject of Type
I11 environmental declarations. At the sametime, it is recognized that the report is not a standard, and will
undergo some revision before it is adopted as such.

Existing Type Il environmental declaration programs (in Sweden, Japan, Korea) mostly target
environmentally sound procurement (Business to Business; or BtoB). In some countries, governments
require the public sector to purchase “green” products. Type III labels can be a standard for such green
purchasing, and can be used for their procurement decision in the near future.

This program also targets individual consumers in their private purchases (Business to Consumer; or
BtoC), although of existing Type Il programs, only Japanese Ecoleaf triesto target BtoC. Type lll labels
require readers’ knowledge to understand LCA results. Because existing Type III labels only describe the
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L CA results as numeric information like inventory data, it is difficult for general consumersto understand
the meaning. On the contrary, this program mainly presents the results of life cycle impact assessment
(LCIA), which describes how each indicator has an impact on global and regiona environments. In
addition, this program presents the environmental impact in a graph which is designed for easy
understanding. This is based on the origina survey in Appendix A, and uses benchmarks for each
environmenta impact indicator, which is aso described in Chapter 4. Therefore, even general consumers
can intuitively comprehend environmental characteristics of products, and relatively easily compare
environmental characteristics of products, although at the beginning of usage of the environmental
declaration they can need to know the meanings of each indicator explained in the website. The design of
the environmental declaration adopted this program is shown in Figure 1.5.

Figure 1.5 Picture of the proposed program’s environmental declaration
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2. PROGRAM ADMINISTRATION FORTYPE |11 DECLARATIONS

This chapter examines the administrative practices of three existing Type Il environmental
declaration programs in Korea, Sweden, and Japan. The organizationa structures, procedures for
registering declarations, and budget management for continued operation and growth are considered.
Particular attention is given to the Japanese Ecoleaf program. Based on the analysis of these programs,
recommendations for the establishment of a Type |11 declaration program in the U.S. are presented in the
final section of this chapter.

2.1 RELATIONSHIP BETWEEN TYPE ||| PROGRAMS AND GOVERNMENT

The existing Type |ll declaration programs in Korea, Sweden, and Japan are all administered with
some degree of involvement from their respective national governments. The Korea EDP program’s
administrative body, the Korea Eco-Products Institute (KOECO), was established by law to “support
purchasing of eco-products”. Although acting as a corporation, KOECO is overseen by the Ministry of
Environment which manages the overall activities of the EDP program. (Figure 2.2) The Swedish EPD
Type Il environmental declaration program is managed by the Swedish Environmental Management
Council (SEMCO), which is a company jointly owned by the national and local governments, and a
confederation of private companies and administers. (Figure 2.3) And the Japanese Ecoleaf program is
administered by the Japan Environmental Management Association for Industry (JEMALI), an association
that was formed as part of a government initiative to reduce the environmental impacts from industry.
(Figure 2.1)

In the U.S,, this level of governmental support for a Type Il declaration program is unlikely. The
national governments of Korea, Sweden, and Japan are more actively involved in promoting
environmental awareness among consumers, and the rel ationship between government and industry tends
to be more cooperative. Inthe U.S., afedera program promoting Type |11 declarations would likely face
resistance from industry, even if the program were not mandatory. While it may be possible for an
industry association to establish a program, the range of products covered would be limited. Therefore, in
the U.S., a comprehensive Type Ill environmental declaration program would most realistically be
established by a private company.

Key Recommendation : A comprehensive Type Il environmental declaration program
for the U.S. is most redlistically administered by a private company.

Japanese Ecoleaf Korea EDP Swedish EPD

The provision of the
“Environmental technology
supporting development act”
regulates the program

Legislation None None

Ministry of Environment (overall
management)

Korea Eco-Products Institute
(KOECO) (daily administration)
Environmental Management
Committee (certification)

Korea Environmental Protect

Swedish Environmental
Management Council

(SEMCO) ,(administration)
Swedish Board for Accreditation
and Conformity Assessment
(certification of verifiers), private

Japan Environmental
Management Association for
Industry (JEMAI)
(administration, certification,
database creation, PCR

Administration

management) = ; independent companies (data
Assaciation (investigator verification)
education)
Financial support from national
Government Government-sponsored government National and local governments
Involvement industry association Conducts activities directed by the  are council members
Ministry of Environment
Table2.1 Administration and legidation of existing Type Ill programs

[22] [23] [21] [24]
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Japan Environmental
Management Association for
Industry (JEMAI)

1
1
1
1
Ecoleaf office !
1
1
1
1

(Administration)

Program Office

Program steering committee

Verifiers (experts
from private
companies)

PCR reviewing Judgment
committee committee

PCR Working Group
Product

Figure2.1 Relationship of outside agencies to Ecol oeaf

Designation

Ministry of Environment
(Overall management)

A

Report

Environmental
Management Corporation
(Investigator education) Interaction: - Interaction (Certification)

Judge results of
LCA

Designation

Korea Environmental
Preservation Association

1
Korea Eco-Product Institute :
(Daily administration) |

E Program Office

Figure2.2 Relationship of outside agenciesto Korea EDP

U A

Swedish Environmental
Management Council (SEMCO)

(administration) Program Office

EPD office
- Assign LCA
verification tasks
Consultative Technical Private independent companies
committee committee (Data verification)
4 Accreditation
Swedish Board for Accreditation and
Conformity Assessment
(Certification of verifiers)
Figure2.3 Relationship of outside agencies to Swedish EPD
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2.2. ROLESAND RESPONSIBILITIES OF THE PROGRAM ADMINISTRATOR

Managing a Type Il environmental declaration program with potentially hundreds of applicant
companies and thousands of registered products requires a great deal of planning and coordination. By
clearly defining the responsibilities of each party involved, the work of registering product declarations
can be accomplished efficiently, with better methodologica consistency, and with less chance of
duplication or omission of tasks. Although the delegation of some specific tasks might vary, the existing
programs divide core work between the administrator and the applicant in generally the same way.

221 Activities Performed by the Program Administrator

The program administrator plays an important role in every stage of the registration process, from
establishment of program methods to the publication of declaration results. The main activities that are
primarily the responsibility of the program administrator are shown here.

1) Establish methods for product evaluation
At the program inception, the administrator must define the methods for evaluating the environmental
impacts of products (e.g. which scientific methods and environmental indicators will be used, etc.)
and how the evaluation results will be presented. External experts can give advice during this process

through participation in a “Program Establishment Committee”.®

2) Organize committees
Committees are an effective means of conducting an open, participatory consultation with interested
parties as directed by the 1SO technical report on Type |11 declarations, ISO/TR14025. The
administrator has the responsibility of selecting committee members and contacting them as required
to solicit their expertise and opinion. During the selection process, the administrator should act
impartially in order to guarantee the objectivity of the program.

3) Establish Product Category Rules (PCR) with committees
Having appropriate Product Category Rulesis critical to guaranteeing comparability between
products. The program administrator should establish and maintain the category rules using the input
collected from interested parties through a dedicated PCR committee or means. In the case of the
Ecoleaf program, the PCR committee is convened every two or three month after several proposals
for new category rules are submitted.

4) Create and maintain adatabase of LCA parameters
Thelife cycle assessment (LCA) calculations used for product evaluations employ characterization
values and generic process parameters to convert emissions and resource flows into environmental
impacts. Programs that require the use of specific parameters for methodol ogical consistency must
create and maintain a database of those values. This database should be frequently revised as product
categories are added and more reliable data is published by others. The licenses for database use can
be provided free-of-charge to applicants, or sold to offset the costs of creating the database.

5) Manage the verification process
Theresults of the LCA conducted by applicant for product evaluation are reviewed by verifiers who
are either contracted or directly employed by the administrator. The administrator must accredit

8 This document is intended to act as a guide for a Program Establishment Committee to establish a Type |11 environmental
declaration program for the U.S.
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verifiers who have expertisein LCA methods and the program’s database and software, and assign
them to inspect the LCA results when a product is submitted for registration. The selection of
verifiers should be impartial in order to maintain objectivity.

6) Control product registration status
The administrator has the authority to specify atrim period after which a product registration will
expire. Only while aregistration is active can companies refer to the environmental declaration
information to promote a product. To control the registration status, the administrator must maintain
the product data, keep companies informed of the status, and provide notice for periodic registration
renewal.

7) Manage an internet website to publicize environmental declarations
Theinternet is an important tool for publicizing environmental declarations. Except for confidential
information, relevant data for registered products should be accessible to interested parties. The
administrator should update the website regularly to reflect the changing status and content of
environmental declarations.

8) Promote the program and educate consumers and applicants
The potentia to gain a market advantage is a primary incentive for participating companies. The
administrator should try to strengthen this incentive by promoting consumer awareness of the
program, and teaching consumers how to find and use the declaration data. Also, the administrator
must instruct the staff of applicant companies how to conduct evaluations and register their products.
For example, the administrator may participate in symposiums in order to advertise the program to
both consumers and companies, and conduct seminars periodically for new program applicants.
Particular attention should be paid at the beginning of the program to increase awareness among
consumers and companies.

9) Cooperate with other Type Il declaration programs
The interconnected nature of the global economy can make the process of collecting product data
more complicated. Existing Type Ill programs are now discussing the mutual recognition of
declarations, which would allow a product registered by a program in one country to be quickly
registered by programsin other countries. The Globa Environmental Declaration Network (GEDnet)
is an organization that would likely lead this kind of cooperative effort. In the future, itis possible
that Type |11 programs will cooperate to create a common database to be used globally®. Asian
countries are already considering to do thisin discussions initiated by the Japanese Ecoleaf program.
If such a database is created, participating programs can expect to benefit from the decreased costs of
mai ntai ning separate databases. To benefit from these cooperative activities, maintain the program’s
relevance, and avoid incompatibility with other programs, the administrator should become actively
involved in the international discussions about mutual recognition and common database creation.

2.2.2 ActivitiesPerformed by the Program Applicants

By performing key tasks internally, the administrator can better maintain the consistency and integrity
of the program’s environmental declarations. However, some items should be delegated to the applicants,

® The use of aglobal database does not mean that region-specific parameters are forbidden in LCA calculations. Rather, aglobal
database is a collection of regiona and global parameters that can be consistently applied by programsin various parts of the
world.

16



who are more familiar with their own products and can perform certain tasks more efficiently. The main
activitiesthat are the responsibility of the applicant are listed here.

1) Learnlife cycle assessment (LCA) methods
A company should designate at |east one staff member who is knowledgeable about L CA methods act
as alead representative during the application process. Large companies can be expected to have
LCA experts on staff, but for small companies, this requirement may create aburden. In order to ease
such difficulties, the administrator should conduct lectures to teach LCA and data collection methods.
(seeitem 8 above) This knowledge will not only be helpful to applicant companies as they attempt to
register their products, but can also be used to conduct LCA studies of their supplier chain,
production processes, and product design. If applicant companies choose not to appoint an internal
expert, they may hire an LCA consulting firm to collect the LCI data and conduct the impact
assessment. Alternately, the applicant may submit the LCI data, and request that the administrator
conduct alife cycle impact assessment.

2) Collect life cycle inventory (LCI) data
At the beginning of the product evaluation process, the applicant must first collect data about the
resource and energy use, and emissions related to all stages of a product’s life cycle in the form of a
life cycleinventory (LCI). Thisisthe most important task that the applicant will perform, and it may
also be the most time-consuming since the inventory can be very extensive and should include
activities performed by outside parties such as suppliers, subcontractors, and end-users. The
boundaries for the inventory are defined in the PCR. To generate an accurate inventory, the applicant
should ideally require that suppliers and sub-contractors provide LCI datafor supplied parts,
materials, and services. However, it is often difficult to obtain information from suppliers or sub-
contractors because of their concerns about confidentiality or alack of ability. Asagenera rule, the
applicant should collect as much specific data as possible, but if necessary, be permitted to use
generic values from an approved databasel0 to estimate the inventories of common materials and
processes.

3) Conduct life cycleimpact assessment (LCIA)
To convert a product’s life cycle inventory data to more meaningful indicators of environmental
impacts, the applicant should conduct alife cycle impact assessment according to the methods
specified by the administrator. The applicant will normally enter the product’s LCI datainto an
approved software package that will automatically calculate environmental impacts using the
characterization values from the administrator’s database. (See item 4 above)

4) Pay fees
The applicant should pay various fees to the administrator to support the ongoing operation of the
program. These may include a product analysis fee, aninitial registration fee, and renewal
registration fees. If acompany chooses to not to pay the fee to continue a product’s registered status,
the administrator can suspend the company’s right to refer to the environmental declaration in
marketing activities. (See item 6 above)

10 The approved databases of generic values for LCI should be specified in the PCR, and can be either a commercial database, or
one created and maintained by the administrator. In the latter case, when new PCR are established, the administrator should
identify the generic data necessary to conduct an LCI for that product category and add it to the database.
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5) Track and report product changes
The participating company should evaluate if any changes made to the materials or processes for a
registered product will influence the results of the LCI and impact assessment. If it is determined that
a change will affect the environmental declaration results, the participating company must inform the
administrator who may request the submission of arevised application for registration.

6) Publicize environmental declaration information
Although not a program requirement, the administrator will generally encourage participating
companies to publicize the fact that their products are registered in the program. A company may
refer to registered environmental declarations in their advertising, and if possible, display printed
information on their product packaging. The descriptions may contain detailed information, or
simply refer to the product’s registrations status, and must conform to the program guidelines for
format and content.

7) Reduce environmental impact
Although not a program reguirement, giving producers the incentive to reduce the environmental
impacts of their activitiesis one of the main objectives of a Type |1l declaration. Asaresult of the
registration process, the company will collect environmental impact information using objectively
constructed methods. The company may then use thisinformation to improve the environmental
performance of their own activities, or the performance of their supply chain by asking suppliers and
sub-contractors to reduce materia inputs and emissions.

23. ORGANIZATIONAL STRUCTURE - EXISTING PROGRAMS

The administrative organization for Type Il declarations is generally quite small, especially for new
programs. The Ecoleaf program, after four years of operation, directly employs only five permanent staff
members while the Swedish EDP program employs only two. Since the workload and range of expertise
required to effectively manage a program exceeds the capacity of the direct staff, existing programs either
delegate responsibility to the applicants, or rely on externa support in the form of committees and
contracted experts.

2.3.1 Program Office

Type Il declaration programs may be internally directed from the program office, as is the case with
the Ecoleaf program. In this case the directors of the program office must determine the overall program
goals and the organizational structure, in addition to managing the routine program administration tasks.

Although the number of direct staff members of existing programsis very few, they perform key tasks
of coordinating the product application process, maintaining registration status, and promoting the
program to consumers and potential applicant companies. The tasks of the direct staff are described in
more detail in section 2.2.1 ACTIVITIES PERFORMED BY THE PROGRAM ADMINISTRATOR.

2.3.2 Committees

Committees are used by existing programs to provide expert opinion on product eval uation methods,
and to oversee key program tasks, such as approval of applications, with a degree of impartial objectivity.
In addition to reducing the workload of the administrator, the participation of outside parties through
committees is one way to help eiminate bias and build the trust of users and potential applicant
companies.
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Participation of interested parties

Life cycle assessments are inherently complicated, and even when presented with a high degree of
transparency, bias in the selection of data and methods may not be visible in the results. This bias might
be an attempt to improve a specific product’s results by selectively excluding data, or it might be a bias in
methods that unjustifiably favor one process over another. Even when bias is not present, for users of
Type Il declarations to consider the results in their decision making process, they need to have
confidence in the methods used and the objectivity of the program administrator. By consulting interested
parties such as universities, government agencies, consumer-interest groups, and companies, the
administrator can help assure users that a program is objective and without bias.

The 1SO technica report ISO/TR14025 [11], which seeks to promote consistency and quality in Type
I11 declarations places a special emphasis on the importance of interested-party input.

The process of developing and administering Type |11 environmental declarations and programs shall
include an open consultation with interested parties. The scope of interested-party roles needs to be
considered when developing Type Il environmental declarations and programs. Reasonable efforts
should be made to achieve a consensus throughout the process.

...in whatever level of input is determined adequate, the interested-party input process should be
designed to:

Ensure adequate access to the details and sour ces of data and information used
Encourage an appropriate mandatory review time

Consider commentsin a timely manner

Setting the third-party program administrative requirements, where applicable.

The ISO report further states that this consultation should be ongoing, and interested parties continue
their involvement after the program is established.

Consultation is an ongoing process that occurs in the selection of product categories, selection of pre-
set categories of parameters, establishing product-specific information requirements within each
category of parameters and the procedures for periodic review of the required information.

...programs may consider obtaining interested-part input in, for example, the following stages:

Selection and definition of product categories

Critical review of technical analysis used to determine product categories

Slection, development and modification of product environmental information
relevant to the Type Il environmental information and identification of product
function characteristics

Critical review of product environmental information

Certification/Type |11 information (if applicable)

Definition of content and format of external communication

Selection of pre-set categories of parameters.

Although one goal of collecting input from interested parties is to develop a program that is free of
bias, the interested parties themsel ves are expected to exhibit some bias. It isthe role of the administrator
to consider the various interests, and find a balance while till satisfying the goals of the program.

There are multiple purposes and opportunities for interested-party input. Interested parties should
have the opportunity to provide input that reflects their special interests, addresses technical issues and
ensures overall specific credibility.

Example of committees— Ecoleaf program

The existing Type Il programs in Korea, Sweden and Japan all conduct some form of consultation
with interested-parties as described by the 1SO technical report. Here, the Japanese Ecoleaf [22] [25]
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program’s method of collecting input is presented as an example. Although the experience of a Japanese
program is not entirely applicable for the U.S., the Ecoleaf program can provide some guidance sinceiit is
not directly managed by the government™, and a single organization covers the key roles of program
administration, product certification, database creation, and PCR management.

The various committees of the Japanese Ecoleaf program work towards the goal of ensuring that the
environmenta declarations are accurately and fairly prepared, verified, and approved.

Thetypes of committees used by the Ecoleaf program are the:

Program steering committee

Composed of experts from academia, industry, consumer interest groups, and government, the

committee makes decisions about the general operation of the program and supervises and eval uates

the activities of the Product Category Rules (PCR)12 and Judgment committees.

PCR review committee

Evaluates the category rules proposed by the PCR Working groups and establishes the final PCR.
Members of this committee are experts from academia and industry, and consumer interest groups
with a high level of knowledge of environmental issues related to products.

Judgment committee

Judges whether to accept the data verification reports compiled by external verifiers. If the committee
finds any errors or has questions about areport’s contents, they can request further explanation, a
resubmission of the report, or reject the report if necessary. This double-checking of results helps
make the published environmental declarations more credible. The review committee members are
expertsin life cycle assessment who are knowledgeable about ISO’s environmental declaration
standards, as well as representatives of consumer interest groups and non-profit organizations.

PCR working group (PCR-WG)

When a new product category is created, the PCR Working Group is directed by the Ecoleaf program
office to develop draft category rules. This draft is submitted to the PCR review committee for
approval. The PCR Working Group is composed of product and LCA expertsincluding
representatives from companies related to the subject product category who have applied for the
position in response to an announcement by the Ecoleaf program office.

1! The administrator of Ecoleaf, the Japan Environmental Management Association for Industry (JEMAL), is an independent
organization although it is supported by the Japanese Ministry of Economy, Trade and Industry.

12 Ecolesf refers to Product Category Rules (PCR) as Product Specification Criteria (PSR) while Swedish EDP refers to them as
Product Specific Requirements (PSR). All terms have the same meaning.
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Program steering committee

PCR reviewing Judgment
committee committee

PCR Working
Group Product A

PCR Working
Group
Product B

________________

Figure2.4 Relationship between thle committees of the Ecoleaf program
[25]

An important characteristic of Ecoleaf’s committees is that, with the exception of the judgment
committee and PCR working groups, al have representation from different interest groups. Their
membership takes into account the balance between groups which sometimes have opposing views. For
example, the PCR reviewing committee is made up of 2 members each from industry, academia and
consumer-interest groups for atotal of 6 members. By forming committees that are not dominated by a
singeinterest group, it is easier to avoid potential bias and promote objectivity.

For membership in the judgment committee, which is responsible for checking the accuracy and
objectiveness of the LCA reports submitted by applicant companies, expertise in LCA methods is
considered a more important qualification than the balancing of interests.

The PCR working groups are composed largely of industry representatives because they have
expertise about their own product categories. However, if a single company in the PCR working group
dominates the category rules development process, other companies may not be willing to participate in
the program and apply those rules. Therefore, the program administrator should encourage a variety of
companies to participate in the PCR working group. Alternately, as in the case of the Ecoleaf program,
the PCR reviewing committee can collect recommendations from other companies after the PCR working
group proposes the draft category rules. This alows an opportunity for the opinions of other companies
and interested parties to be reflected in the final PCR version adopted by the reviewing committee.

2.3.3 Contracted Experts

The program administrator can delegate tasks that require special expertise to contractors, thus
reducing the workload on the direct staff. The Ecoleaf program contracts expertsin life cycle assessment
to verify applications submitted for product registration. This use of contracted experts is described in
more detail in section 2.4.4 VERIFICATION OF DATA AND PRODUCT REGISTRATION.

24. PROCEDURES - EXISTING PROGRAMS

The program administrator should follow clearly defined procedures when registering new
environmental declarations. Requiring that all product applications undergo the same process for
approval isimportant for consistency and helps gain the confidence of program participants and users of
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the declarations. These procedures should be summarized and published so that potential applicant
companies can understand what their responsibilities are in the registration process, and estimate the time
and resources required for product registration. The basic steps used by the existing Type Il programsin
Korea, Sweden, and Japan to register a product environmental declaration are to:

Develop product category rules

Evaluate product performance using life cycle assessment (LCA)

Verify product data and register product

Publish environmental declaration

PCR Data Verification of Product Release of
Creation collection data »  Registration environmental
and LCA in program declaration
Administrator Applicant Administrator Administrator Applicant
Figure2.5 Procedure for registering environmental declarations - Ecoleaf

2.4.2 Creation of Product Category Rules

Product category rules (PCR) are used by the existing Type Il programs in Korea, Sweden, and Japan
to ensure objectivity in the product evaluation process and comparability between environmental
declarations. Although Type |1l declarations may allow consumers to compare products across different
product categories, rules for collecting data and performing life cycle assessments must be defined
separately for each product category. For example, the data collection boundaries for a refrigerator,
which has many component parts produced by various companies, will be much different than for the
production of grapes, which has a much simpler flow of inputs and outputs. When creating product
category rules, the administrator should define:

the product boundaries, and definition of included components

asingle product unit for evaluation

Scope and factor in data collection

the conditions for LCA calculations, such as allocation and cutoff rules

the requirements for use of site-specific and generic datain LCA calculations
the requirements for information disclosure and publication

Example of PCR creation procedures— Ecoleaf program

When product category rules aready exist for a product, this step is not necessary. However, if an
applicant wishes to register a product that does not fit into existing categories, new PCR must to be
established. In the case of the Ecoleaf program, as with the other existing Type Il programs, the process
begins when a stakeholder requests that the administrator establish new category rules.®® These
stakeholders may include any party with an interest in the program, including producers, consumers, LCA
specialists, and the administrator itself. The PCR reviewing committee then decides whether or not the

B3t is dso possible for the administrator to define category rules in advance of any proposals.
However, thisis only feasible for the product types which are most likely to be submitted, because the
total number of potential product categories is SO humerous.
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request will be met, taking into account if the proposed category can conform to the program goals and
can feasibly be implemented.

If accepted by the committee, the Ecoleaf administrator then publicly calls (via its website) for
representatives from interested parties to serve in a PCR working group that will draft the category rules.
The group members should have knowledge about LCA methods and the production processes related to
the candidate product category. If the proposa was submitted by a company, their representative usually
participates in the working group. Within several weeks, the working group members create a PCR draft
for submittal to the PCR review committee, which may request the working group to make revisions or
reinvestigate the subject. Before giving final approval, the PCR review committee has the authority to
make revisions to based upon public comments collected and their own opinions.

Company, Administrator, LCA specialists, etc.

Propose new product category rules

A 4
PCR Review Committee

Determine necessity of new PCR

\ 4
PCR Working Group

Create draft PCR
\ 4

y
PCR Review Committee

Revise draft PCR
Approve final PCR

Figure2.6 PCR creation process for the Ecoleaf program

Examples of criteriafor creating PCR — Ecoleaf and Swedish EDP

Among existing Type Il programs, there is ho single standard format for category rules. Because the
Ecoleaf program has placed a high priority on guaranteeing the quality of product comparisons, the PCR
define the requirements for conducting life cycle assessments very specifically. Conversely, the Swedish
EPD program is characterized by its greater flexibility to register declarations based on the various
methods of applicant companies. Therefore, that program’s category rules provide only qualitative
information.

Ecoleaf Swedish EPD

Degree of detail in PCR for LCA
requirements

LCA requirements only described

LCA conditions quantitatively specified qualitatively

Table2.2 Degree of detail in PCR of existing Type lll programs

A description of the category rules for both programs is presented in this section. For the Swedish
EDP program, the guidelines for creating category rules are very general, as shown in the Table 2.3.
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Swedish EDP program — Criteria for product specific requirements (PSR)

1. General information 7. Allocation rules

2. Product description 8. Units

3. List of materials and chemical substances 9. Calculation rules and data quality requirements

4. Functional unit 10. Parameters to be declared in the EPD

5. System boundaries 11. Recycling declaration

6. Cut-off rules 12. Other environmental information

1. General information informs about the applicability of the PSR rules and the companies/organizations in charge of the preparation of the
document. Itincludes:

The nature of business intended for use of the document
Which type of products/services for which the document is valid
Geographical coverage
- Name of companies and organizations responsible for preparing the PSR
2. Product description describes product characteristics in terms of specific aspects to highlight on a manufacturing and use phase perspective
as well as the intended normal use of the product in a technical specification. The technical specification shall include information sufficient for a
customer to assess and evaluate the technical performance and usefulness of the product. It includes:
- Definition of the product/service with reference to standards or equivalent (if available)
- Specific aspects with regard manufacturing phase, e.g. the use recycled materials or water-based paints
- Main function(s) such as the cooling capacity per volume in a refrigerator or the intended route and cargo capacity for a
transportation service

3. List of materials and chemical substances informs about the composition of materials and chemical substances in the product of special
concern with regard to health and environment based on existing and upcoming legislation and market needs. If a list of materials and chemical
substances is found not relevant to include, it should be justified.
4. Functional unit defines a reference unit in an LCA study expressed as quantified performance of the product system. The functional unit is
important as a basis for the collection, handling and calculation of LCA data to ensure the possibility to “add up” information from EPD’s in the
supply chain and to be able to compare EPD’s in the same product category.
5. System boundaries specify the unit processes to be included in the study and what type of “upstream data” that could be omitted. System
boundary settings reduce the number of LCA data, thereby facilitating the calculations provided that no significant information is lost. This
information includes:
- A graphical illustration over the mass and energy flows to include in the study.
- A short description should be given as comments to clarify the information in the flow chart. Definitions for the meaning

of main parts and components shall be given. A short description of the used scenario for the use phase may be given.
Boundary settings may be specified as:
- Boundaries of time - Boundaries towards other technical systems
- Boundaries towards nature - Boundaries regarding geographical coverage
- Boundaries in the life cycle

6. Cut-off rules clarify and describe rules for omitting inventory data in the manufacturing phase (from cradle-to-gate) which are negligible from
the point of view of being relevant in the study.

7. Allocation rules are used to distinguish the emissions for the product under study, in case of the parallel manufacturing of different kinds of
products and where there is only information available about the total level of emissions from the manufacturing plant.

8. Units In order to make EPD-information easily-understandable and to facilitate its use for e.g. adding-up information in the supply chain and for
comparisons to be made, common units ought to be used. (Sl units, kW (MW) for power, kWh (MWh) for energy)

9. Calculation rules and data quality requirements describe common use of data and recommended data quality to ensure the possibility to
“add up” information from EPD’s in the supply chain and to be able to compare EPD’s in the same product category. This information includes:

- Data quality requirements - Operation time

- Life time of the product - Specific calculation rules (if relevant)

Recommendations:

- Specific data should always be used, e.g. plant-specific data from manufacturing processes or transportation. If other types of information

are used, this should be described and motivated.

- Generic data should be used in cases where they are representative for the purpose of the study, e.g. purchase of bulk and raw materials on a
spot market and in the use- or waste- handling phases. Generic data may also be used if there is a lack of specific data possibly having a negligible
influence on the final result. Generic data can also be used when specific data is lacking, e.g. if a product consists of many components. As a
general rule, the sum of the contribution to all parts of the life cycle to the separate impact categories from the use of generic data, instead of
product-specific data, must not exceed 10% of the total contribution to the impact categories. If another rule for the acceptance of generic data is
recommended, this has to be justified.

- Data should represent annual average values for a specific year.

10. Parameters to be declared in the EPD describe the overall environmental performance of the product/service based on the LCA study
including data concerning the resource use, pollutant emissions in terms of potential environmental impact and waste generation.

11. Recycling declaration describes important and environmentally beneficial aspects of the product with regard to recycling and reuse which
not have been able to cover in other parts of the EPD. This information is optional.

12. Other environmental information describes other environmental information of special value for the full understanding of the
environmental performance of the product. This information is optional.

Table2.3 Criteriafor creating PCR™ - Swedish EPD program (condensed)
[26]

14 The Swedish EDP program refers to product category rules as product specific requirements (PSR).
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As shown in Table 2.4, the Ecoleaf program’s PCR should provide the details for life cycle assessment
and data collection methods including the definition of each life cycle stage and the allocation and cut-off
rules for that product category.

Ecoleaf program — Requirements for the creation of product category rules (PCR)

Main Item Iltem Sub Item Requirements
Background for | Product Definition Define a product type, considering structure, function, performance,
PCR creation process, etc.
Boundary Set the boundaries of a product, and list the items to cover
considering:
The boundary of the main body of a product, which performs the main
function
The boundary of supplemental parts such as packaging or manuals
LCA Target life cycle Define the targeted life cycle stages

stages
(Boundary)

LCI input data

Manufacturing
stage

Component
parts and
Materials

I. Product raw materials/parts (except recycle/disposal phase)

1. Set the raw materials/parts that are type A

- Type A: Raw materials/Parts which environmental impact
information for processing and assembly at final production site of,
must be obtained

2. Clarify the difference between Type B and C raw materials/parts.
- Type B: Raw materials/Parts whose assembly environmental impact
before receiving by the site is required to be estimated but whose
processing environmental impact is not required.

- Type C: Raw materials/Parts whose processing/assembly
environmental impact before receiving by the site is required to be
estimated using the Common Unit List supplied by this program.

3. List the materials that compose the part using standard materials
classifications.

1. Recycle/ disposal phase

1. Set the target of the recycle/disposal phase

2. List the materials involved in the recycle/disposal phase using
standard materials classifications.

Material and
energy input and
emissions

1. Set input, consumption, and emission items
2. Set treatment methods of materials which is recycled outside a
company.

(a) Valuable materials  (b) Disposed/recycled material
3. Determine conditions about (a) input materials and energy, (b)
disposed/recycled material, (c) transportation.

Transportation
stage

Transportation
condition

Set any typical transportation conditions if applicable (method,
distance, load), or specify which information must be provided by the
company.

Use stage

Use condition of
a product

Set any typical use conditions of a product or specify information to
be provided by the company.. It is favorable that companies data
publicized by public organizations. The following should be
considered:

1. Use conditions (including consumption and emission items)

2. Quantity and disposal/recycle condition of consumables and
reparable parts required in the use stage..

Disposal/recycle
stage

Disposal/recycle
condition of a
product

I. Product (except disposal phase)

Specify the information to be provided by the company considering
the items below

1. Scenarios for disposal, recycle and reuse.

2. Scenarios about deducting recycled materials from impacts

3. Validation standard for recycle/reuse potential of component parts.
4. Assumed rate of product collection. The rate is based on previous
data or specified in PCR with appropriate evidences.

5. The number of reuses.

6. The calculation method of disposal impact of used products which
are sold as valuable materials.

1. Treatment service

Specify the standard calculation for environmental impacts deduced
from recycle/reuse
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Product
environmental
data

Inventory
analysis

LCI calculation
formula

Determine premise of LCI calculation

1. Determine methods to apply generic data on materials and clarify
the evidence.

2. Consider whether determination of calculation formulas is needed
in each stage.

(a) Propose specific formulas when needed and clarify the evidence
(b) When new generic data is needed for the calculation, clarify the
evidence.

Impact
assessment

Adding
categories

Consider whether impact category and category names should be
added to the “common specific coefficient list”. If added, list the
category names and relevant materials, and clarify the evidence.

Detail
datasheet
(Detail data for
the input and
output for each
life cycle stage)

Data processing

Allocation

Determine allocation methods of site data, although it is basic to
determine methods which do not need allocation.

1. Basis of allocation (occupied area of production site, volume of
shipment, production price...)

2. Detail of allocation (scope, representativeness, completeness...)

Data collection

Scope of data

Determine scope of data collection of items below. In this case,

collection consider representativenes of collected data.
1. Site of collection (domestic, abroad, representative factory...)
2. Period of data collection (year, season, month...)

Cut-off rule Determine standards for cut-off rule application as defined in
1SO14041.
1. Determine objectives that can not be cut off.
2. Determine standard value (the marginal value that can be cut off)
3. Determine indicator (mass, energy, environmental impact...)

Database Selection of Determine applied common generic data along “LCI common generic

common generic
data

data list”.

Adding generic
data

When common generic data is not available or does not exist, add
generic unit considering items below.

1. Determine form of new generic data.

2. Select either adopting PCR specific generic data or adopting
individual common generic data

Adding specific
coefficient

Consider new necessary specific coefficients, when specific
coefficients which should be applied to each environmental impact
item is impossible to be specified with inventory items defined by
“common specific coefficient list”.

Product Production form Determine items of production form
environmental Contents of data 1. Determine publicized items of environmental impact besides
information presentation required information.
2. Determine publicized stages individually.
3. Determine data presentation methods (text, table, graph...)
Other Optional Determine environmental information which can be confirmed, that is,
environmental description which relates to items below.
information items 1. Type I/Type Il ecolabel
2.15014001
3. Certification by public organizations
In addition, companies can present toxic chemical use etc. In that
case, they determine objective stage name, component parts name,
and material name.
Table2.4 Criteriafor creating PCR - Ecoleaf program

(trandated and condensed) [27]

An important characteristic of a product declaration is the extent to which generic data was used in the
life cycle assessment instead of specific datafor that product. In the guidelines for creating category rules,
both examples presented above mention the use of generic data. However, because the Ecoleaf program
administrator provides the generic data for the applicants’ use, the PCR used by that program must define
the source of the generic data. [28] (see PRODUCT-SPECIFIC AND GENERIC DATA section for more
detail)

The Ecoleaf program’s PCR criteria describe the options that can be used when selecting new generic
data for new product categories.
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1) When generic datais already existing for the materials and processes typically used in that
product category, the PCR criteria specifies the applicable generic data from the “LCI common
generic data list”.

2) When generic datais not existing for the materials and processes typically used in that product
category, the PCR criteria specifies:

The form of the new generic data.
Whether generic data will be specific for that product category, adopting as common
generic data by other product categories.

Product category definition

When a new product category is created, it is important that the scope of the category is defined
appropriately. A category definition that is too broad can reduce the accuracy of product evaluations
since the category rules and generic data can not be equally applicable to a very wide range of product
types. On the other hand, of the categorization is too fragmented, the administrator would be
overwhelmed by the task of managing many small product groups, each with its own committees and
documents. Additionally, if the category rules define different methods and impact indicators, it would
not be possible to compare products between categories.

2.4.3 Product Evaluation: Data Collection and Life Cycle Assessment

In the existing Type Il programs, the tasks of data collection and LCA calculation are performed by
the applicant. The Ecoleaf administrator makes its propriety software available to applicants, which
includes a database for the material and energy flows for common processes as well as characterization
factors for calculating environmental indicators. The applicant first collects detailed product data, which
is processed using the values from the database. Ecoleaf generally assumes that applicants collect site-
specific data for the main, in-house production processes. For other processes, applicants are allowed to
use the generic values from the database. Once the applicant enters the collected data, the Ecoleaf
software automatically calculates the environmental impacts. Although the administrator has the
additional responsibility of creating and maintaining a database, the effort required by companies to
perform life cycle assessments is reduced, and the declaration results will be consistent with other product
declarations. KOECO provides a similar database to Korea EDP program applicants, while still alowing
them to refer to other data sources. Similar to the Ecoleaf program, the Korea EDP program specifies, for
each product category, which items require site-specific data. For all other items, generic datais allowed.
In contrast to this, the Swedish EPD program limits the use of general data, requiring that over 90% of the
total data for each environmental indictor is site-specific. This reduces the burden on the Swedish EDP
administrator, who does not need to create proprietary software and databases. Instead, applicants are
required to use a reference data source, or commercial software such as SimaPro or Gabi. The increased
flexibility of the Swedish EDP program may be attractive to companies that have already established their
own LCA methodology, while the larger role in data collection may be seen as a burden, especialy for
smaller companies. However, the reduction in comparability that results from inconsistent product
evaluation methods is a mgjor drawback of the Swedish EDP program’s approach.
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Ecoleaf

Korea EDP

Swedish EPD

Site-Specific Data

Main manufacturing phase
(Main parts/ Processing of
materials/ Assembly process).

Required specific data is
specified for each product
category.

Specific data is required for over
90% of total data in all life cycle
stages.

Generic Data (Processes
and Characterization
Factors)

The administrator creates
database .

The administrator creates
database.

The administrator indicates
references or applicants use
general references.

The administrator provides

The administrator provides
software and allows the use of

Applicants use commercial

LCA Calculation software. commercial software (e.g. software (e.g. SimaPro).
SimaPro).
Applicants have a reduced . .
. Applicants can flexibly prepare
Advantage burden because database is Similar to Ecoleaf and expand database

provided. Conformity between

product declarations is high. depending on products.

Applicants have an increased
burden for LCA calculations.
Conformity between product
declarations is low.

The administrator has an
increased burden to create and
maintain database.

Disadvantage Similar to Ecoleaf

Table2.5 Data collection and LCA for existing Type I1l programs

24.4 Verification of Data and Product Registration

Because the quality of the final environmental declarations is so highly dependent on the data
provided by the applicant, all existing programs have procedures to verify the submitted data. In the
Ecoleaf program, the applicant completes standard forms for summarizing product information based on
the LCA results, and submits these documents to the administrator for verification. This verification is
conducted by LCA experts who, athough not staff members of the program administrator, are
compensated by the administrator for their work. These external verifiers review the evidence supporting
the life cycle assessment cal culations, and conduct on-site inspections as necessary to confirm the data.

The verifiers must consider these points in their investigation [29]:

1) Whether the LCA methods employed conform to program requirements.

2) Whether specific calculation conditions conform to PCR requirements.

3) Product characteristics (mass of component, materias, etc.) from inspection of an actua
product.

4) Completeness, accuracy, and applicability of the collected data.

5) Validity of the applied alocation and cutoff rules.

6) Whether the provided documents create a sufficient basis of evidence for the evaluation results.

The Ecoleaf administrator estimates that the external verification process usudly takes three to four
hours for each product. Afterwards, a verification result report is submitted to the administrator for
approval by the judgment committee. The committee also evaluates the validity of LCA method, the
reliability of the data, conformity to the PCR, and if it is misleading to readers. The environmental
declaration can be registered and released for publication once approval is given.

The Swedish EPD and Korea EDP programs conduct on-site inspections during the verification
process, whereas the Ecoleaf verifiers will not conduct inspections unless it is deemed necessary to
confirm the data A more stringent verification process that includes on-site inspections is preferable
because it is then possible to evaluate how representative the data is of actual conditions. However, this
takes more time and human resources, and the increased costs are finally reflected in the program’s
application fee. Therefore, administrators who want to reduce the inspection fee may choose to forego
on-site inspections, requiring the verifiers to check only the submitted documents. This off-site
inspection may lead to incorrect declarations if companies submit false data to improve the results. In
order to guarantee credibility of verification, the Ecoleaf program applies sanctions to applicants that
intentionally chesat, and the applications for product declarations which appear to be based on false data
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are dismissed. However, the three to four hours spent by the Ecoleaf administration does not seem
sufficient to conduct a thorough off-site inspection.

The Swedish EPD administrator seeks external assistance, and assigns the verification task to private
companies. Registration of the Swedish EPD is administered by the Swedish Environmental
Management Council, which is a company owned jointly by the Swedish Government, the Confederation
of Swedish Enterprises and the Swedish Association of Loca Authorities and Regions. On the other hand,
the verification processis conducted by any of nine independent certification bodies approved by Swedish
Board for Accreditation and Conformity Assessment, the national accreditation body under the Ministry
of Foreign Affairs. This is different from system used by the Ecoleaf program, in which program
administration and product certification tasks are conducted by the same organization. The Swedish
system can reduce the burden on the administrator, allowing it to focus on administrative tasks. However,
the involvement of multiple verification bodies may lead to inconsistencies if the standard verification
method is not clearly defined.

The Japanese Ecoleaf program offers applicants who are licensed by the administrator the option of
conducting the verification by themselves. In this “internal verification” system, applicants select a
verifier, and assign them the task of evaluating the validity of data. The verifier may be either directly
employed, or contracted by the applicant who can assign and change them at their discretion. When the
verification process is complete, the applicant then submits a set of documents to the administrator. This
system is especially beneficial to a new program like Ecoleaf’s, where the administrator’s resources are
very limited and a reduced lead time for registration might encourage more new companies to apply.
However, there the internal verification system might result in a reduction in the credibility of the
program’s declarations. The Ecoleaf administrator assumes that accredited companies do not cheat, but it
would be very easy for them to manipulate the data because it can not be inspected by athird party.

245 Publication of Environmental Declaration

Once an environmental declaration of a product is approved and registered, a company can refer to the
declaration in advertising, and display the information in their website and on products in stores. The
printed product labels for the existing Type |11 programs do not contain any quantitative information from
the life cycle assessment results. Instead, they show only the program’s certification logo with a product
registration number and the administrators” website address where the detailed declaration information
can be found. This is inconvenient for consumers who might prefer to compare environmental
declaration information in the in store at the same time they are considering other product attributes.

2.5. BUDGET - EXISTING PROGRAMS

Managing a budget is one of the most important tasks for an environmental declaration program’s
administrator. Product registration fees must be set low enough so that companies are not reluctant to
participate, but not so low as to prevent the administrator from paying for fixed expenses such as database
creation and the salary of staff, independent verifiers, and committees. In this section, the Ecoleaf
program’s budget is presented as an example.

251 Regigtration Fee

The Ecoleaf program charges two fees for product registration; a certification fee that is determined
based on the sales price of the product, and an annual registration renewal fee. These are shown in Table
2.6.
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Item Sales Price of Product Fee

<90 USD (10000 JPY) 2,550 USD (280000 JPY)/product

<455 USD (50000 JPY) 3,000 USD (330000 JPY)/product
Verification/Initial registration <910 USD (100000 JPY) 3,360 USD (370000 JPY)/product

<1,820 USD (200000 JPY) 3,820 USD (420000 JPY)/product

>1,820 USD (200000) 4,270 USD (470000 JPY)/product
Registration renewal (Annual fee) - 90 USD (10000 JPY)/year/product
Table 2.6 Product registration fee structure — Ecoleaf program

Note: Currency rate $1(US)=¥110. verification/judgment fee for subsequent versions of same product
series are discounted by 25% for the 2nd and 3rd versions, 50% for 4 and 5th versions, and 75% for after
6th version.

This product price-based fee system is based on the idea that the production of more expensive
products usually involves more complicated manufacturing processes, and therefore the LCA is more
difficult to conduct. Furthermore, it can be assumed that more expensive products have a higher profit
margin, and are better able to absorb the higher fees without increasing the price. In any case, the highest
registration fee charged by the Ecoleaf program is only 4270 USD, which would be considered an
incidental expense by most companies. After the first year of a product’s registration, if the company
wishes to continue referencing the declaration in its advertising, they must pay a registration renewa fee
of 90 USD per year.

A “product price-based fee” is only one of several possible ways to structure a registration payment
system that considers the applicant’s potential willingness and ability to pay. Other possible methods
include “sales volume-based” and “size of company-based” fees. Deciding fees based on the volume of
products sold would be difficult for newly registered products, sinceit isimpossible to predict the salesin
advance. However, it is possible to use this method to set the annua registration renewa fee using the
previous year’s sales data. A “size of company-based” fee system considers the number of people
employed by a company, and is based on the assumption that large companies can afford to pay higher
fees than smaller companies. The disadvantage of this method is that large companies have to pay a
higher fee for al products, even if they are very inexpensive and have a small profit margin. The Ecol eaf
program uses the “size of company-based fe€” to charge applicants that opt to use the “interna
verification” system,” as is shown in Table 2.7. The fees for Ecoleaf program’s internal verification
system are relatively high because the participating companies can submit an unlimited number of
products while avoiding the usua verification fees.

Size of a company

Item (Number of workers) Fee
<500 14,500 USD (1600000 JPY)
<1,000 17,300 USD (1900000 JPY)
Certification <1,500 20,000 USD (2200000 JPY)
<2,000 22,700 USD (2500000 JPY)
>2,000 24,500 USD (2700000 JPY)
Table2.7 Fee structure for Ecoleaf’s internal verification system

The fee structure of the Swedish EPD program, shown in Table 2.8, is slightly different from the fee
structure used by the Ecoleaf program. At first, a one time registration fee of 1300 USD (10000SEK) is
charged for al products. Then, an annual fee of 0.01 percent of the product’s net sales is charged, with a

18 Ecoleaf’s internal verification system, described in more detail in the section , the Ecoleaf program’s internal verification
system allows manufactures that are certified by the administrator to verify the LCA results by themselves.
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1300 USD (10000SEK) minimum fee and a maximum fee of 3200 USD (25000 SEK) [30]. Therefore,
most of the revenue collected by the administrator comes from the registration renewal fees. After
several years, the costs for an applicant in the Swedish EPD program are likely to be higher than in the
Ecoleaf program, especially since they must pay additional inspection fees to independent verifiers.

Item Net Sales of Product Fee
Initial registration 1,300 USD (10,000 SEK)/product
<13 million USD (100 million SEK) 1,300 USD (10,000 SEK)/product

13 million USD (100 million SEK) to

Registration renewal (Annual fee) 32 million USD (2.5 billion SEK) to

0.01 percent of net sales

>32 million USD (2.5 billion SEK) 3,200 USD (25,000 SEK)/product

Table2.8 Product registration fee structure — Swedish EPD program
Note: Currency rate $1(US)=7.7 SEK

25.2 Expenditure

The fees charged by the program administrator must be set high enough to cover program expenses.
The two main expenditures are (1) the fixed cost of salary for program staff that coordinate the program
and manage the database, and (2) the variable cost if compensation for external verifiers and committee
members.

In case of the Ecoleaf program, each product application is inspected by two verifiers. A main verifier
is given compensation of 1090 USD, and a sub-verifier is given 730 USD for a total expense of 1820
USD (200000 JPY) per product. The Ecoleaf administrator assigns the task of verification to externa
LCA experts, usually employed by engineering consulting companies, who are certified by the program.

The judgment committee’s four members are each paid 180 USD (20000 JPY) every time the
committee convenes. Because the Judgment committee meets every two months after reviewing the
verification results which were submitted in advance, the administrator’s total cost is 4360 USD per year.
The nine members of the PCR review committee and the 15 members of the steering committee are also
compensated 180 USD per meeting. The travel costs for these committee members in the Ecoleaf
program are not very high because most members can come from around Tokyo, where the meetings
occur. Consequently, the total committee costs are very low compared to the costs of compensating
verifiers.

The administrator’s workload, and therefore the number of people employed directly as program staff,
depends on the extent to which work is delegated by the administrator to outside parties. Because the
Ecoleaf administrator develops its own LCA database, five staff members are employed directly by the
program office’®. On the other hand, the Swedish EPD program, which alows applicants to use
commercial LCA software, has a staff of only two. Both programs outsource various tasks, such as
verification, allowing them to employ relatively few staff members.

2.5.3 Break-even Point

After a new program is established, even if the administrator sets fees appropriately and recruits a
significant number of participating companies, it is nearly inevitable that the financia balance will be in
deficit for the first several years. However, the program can eventualy become profitable as annua
renewal fees are collected for an increasing number of previously registered products.

Main expenditures can be calculated by:

18 The Ecoleaf program office located in the office of the Japan Environmental Management Association for Industry
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(Expenditure) = (number of staff) x (salary per staff) + (number of new certified
products) x (compensation for verifiers and committee members) + (other
activities (seminar, advertisement etc)) + (miscellaneous costs)

Main revenue can be calculated by:

(Revenue) = (number of new certified products) x (certification fee) + (number of
currently registered products) x (registration renewal fee)

A graphical representation of the conceptual relationship between income and expense is shown in
Figure 2.7. In order for the revenue to exceed expenses, the registration fee and the number of products
registered must be high enough to cover fixed and variable costs. At the beginning of the program, the
fixed costs are higher than revenue. But as long as the incremental revenue from new product
registrationsis greater than the marginal cost, the program has the potential to become profitable.

Annual Revenue
and Expenses

Income

Expense

i Break-even
! point
1
Fixed Costs ; )
; Number of registered products
Figure2.7 Break-even point for program income and expenses

The Ecoleaf program has been in deficit since its inception in 2002, during which time its activities
have been supported by the activities of its parent organization, JEMAI, such as environmental consulting
and certification and auditing of 1SO14001 compliance. In their 2005 annua budget, the expected
income and expenses were 405,081 USD (44,559,000 JPY) and 720,219 USD (75,623,000 JPY),
respectively. Half of these expenses were for staff salary, and the remainder was for other administration
costs such as compensation to verifiers and committee members, and educational activities [31].

The Ecoleaf administrator expects to achieve a positive account balance within three years as the
number of registrations reaches from 800 to 900 products. The annual registration of new productsin the
Ecoleaf program has been increasing steadily, as shown in Figure 2.8. As of January 2006, atotal of 350
products had been registered.
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Figure2.8 Number of new product registered in the Ecoleaf program

2.6. RECOMMENDATIONS FOR THISPROGRAM

2.6.1 Organization - Recommendations

Key Recommendation : A comprehensive Type Il environmental declaration program
for the U.S. is most redlistically administered by a private company.

Key Recommendation: In order to maintain objectivity in decision making, committees
shall be composed of an equal number of representatives from industry, academia, and
consumer interest groups.

Key Recommendation: To maintain the objectivity of the judgment and PCR review
committees, single-company representatives shall not serve on the committees, although
recognized industry representatives can. Instead, single-company input will be included
through solicitation of opinion, and through their participation on working group
committees.

2.6.2 Procedures- Recommendations

Key Recommendation: To ensure consistency and comparability between product
declarations, the program administrator shall create and maintain a database of common
process data and characterization factors for usein life cycle assessment.

Key Recommendation: Applicant data submission using a combination of general process
data from the administrator and specific data from the applicant is best.

Key Recommendation: For anew Type Il program, the database and software should be
made available free-of-charge in order to encourage the participation of more companies.

Product category rules

The U.S. Census Bureau has defined a comprehensive system for classifying economic activity based
on industrial sectors caled the North American Industry Classification System (NAICS) [32] [33].
Because the system was created jointly by the governments of the U.S., Canada, and Mexico, and is
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widely used by North American industry, it could easily be used for an environmental declaration
program in the U.S. The categories are defined by codes of two to six-digits, with each of the first five
digits progressively dividing the industry sectors, and the final digit specifying the country. An example
of the structure is shown in the table below.

NAICS hierarchical structure Example

XX Industry Sector (anticipating up to 20 industries) 33 Manufacturing

335 Electrical Equipment, Appliance, and Component

XXX Industry Sub-sector Manufacturing

XXXX  Industry Group 3352 Household Appliance Manufacturing

XXXXX Industry 33522 Major Appliance Manufacturing

335222 Household Refrigerator and Home Freezer

XXXXXX U.S.(Canadian, or Mexican) National Industry Manufacturing

Table2.9 The NAICS hierarchical structure

For a Type Il environmental declaration program, the most detailed “U.S. National Industry”
classification seems the most appropriate level for defining product categories. In the example above,
product category rules would be created for the “Household Refrigerator and Home Freezer
Manufacturing” U.S. national industry. It should be noted that since the NAICS categories were created
to track economic activities, and not the flow of products and goods, it may be necessary in some cases to
dightly modify or combine the NAICS categories to suit the needs of a Type |11 program.

2.6.3 DataVerification - Recommendations

For any environmental declaration program, verification of the applicant’s data would ideally include
an on-site inspection, thereby reducing the potential occurrence of cheating as well as legitimate data
errors. However, the increased workload would be reflected in the program fees and the time period from
application to registration. Therefore, when deciding how to alocate the responsibilities of data
verification, the administrator must balance considerations of the program fees, time to register, and
credibility of the declaration.

2.6.4 Budget - Recommendations

The number of verifiers may be fewer (that is to say, only one) and instead verification fee may be
reduced, although Ecoleaf method is very conservative (double checked by two verifiers and al so checked
by the Judgment committee).

In the case of the US, travel costs should also be regarded because it can be very high depending on
the location of administrator and members.

The number of staff may not depend upon the number of registered products, because their main tasks
are to develop the database and coordinate the program. Therefore, as the number of product and income
increase, the fixed cost per product will decrease.

Key Recommendation: A universal fee for product registration is not recommended
because it discourages the participation of small companies.

Key Recommendation: For anew Type Ill program, it is better to bias the fees towards
higher analysis and initial registration fees, and lower registration renewal feesin order to
offset the higher initial costs of program administration. As the program becomes more
well-established, the fees can be shifted away from the verification fee in order to build a
larger database of product results.




3. MEASURING ENVIRONMENTAL IMPACTS

Key Recommendation: A primary function of this program is to facilitate the collection
of accurate environmental information, and to disseminate that information to consumers
with the goal of reducing the total environmental impacts of producing and consuming
products.

31 LIFECYCLE ASSESSMENT FOR PRODUCT EVALUATION
3.1.1 Background and Definition of LCA

Over the past several decades, concerns about the depletion of natural resources and damage to the
environment have led to the development of new methods of managing potentially harmful activities.
Life cycle assessment (LCA) is one tool in particular that gained popularity in the 1960’s and 1970’s as a
result of the energy crisis and concerns about an increase in packaging waste. The common element of
these studies was the consideration of all the life cycle stages associated with the product, from “cradle to
grave”, including production, transportation, use, and disposal. Since these early applications, LCA
studies have been conducted with the aim of quantifying the environmental impacts of various
aternatives in order to identify the environmentaly preferable one [34]. Because of the inherent
complexity involved and inconsistencies in study methods, an effort was made in the 1990’s to create
international standards for conducting life cycle assessments. The Society of Environmental Toxicology
and Chemistry (SETAC) issued a series of reports in the early 1990’s, [notably SETAC, A Conceptual
Framework for Life-Cycle Impact Assessment, Workshop Sesimbra, 31.3.-3.4.1993 Brissel 1993] Here,
SETAC defined LCA as.

...an objective process to evaluate the environmental burdens associated with a product,
process or activity by identifying and quantifying energy and materials used and wastes
released to the environment, to assess the impact of those energy and material uses and
releases to the environment, and to evaluate and implement opportunities to affect
environmental improvements. The assessment includes the entire life cycle of the product,
process or activity, encompassing extracting and processing raw materials,
manufacturing, transportation and distribution; use, re-use, maintenance; recycling and
final disposal.

Building upon the international collaborative effort begun by SETAC earlier in the decade, 1SO in
1997 issued several standards for conducting life cycle assessments, defining LCA succinctly as[35]:

Compilation and evaluation of the inputs, outputs and the potential environmental
impacts of a product system throughout its life cycle

More recently, the development of LCA has focused on refining the methods and increasing the use
of LCA. In 2002, the United Nations Environment Program (UNEP) and SETAC launched the “Life
Cycle Initiative”, with the goal of bringing LCA and life-cycle thinking into more widespread practice,
and to provide specific recommendations to LCA practitioners on the best practices regarding data and
methods worldwide [36]. Because LCA is a relatively new and continualy evolving tool, LCA
practitioners should aways be aware of its limitations, and stay informed of developments in
methodol ogy that will improve the quality of LCA study results.

3.1.2 Alternative Tools

Life cycle assessment is not the only technique for managing environmental impacts. Depending on
the application, other tools may be more appropriate (e.g. risk assessment, environmenta performance
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evaluation, environmental auditing, and environmental impact assessment) [1]. However, unlike these
other systems, life cycle assessment evaluates environmental impacts in terms of a “functional unit”,
which based on a product’s ability to perform specified function. This makes feature makes life cycle
assessment a tool that is uniquely suited to the task of developing environmental product declarations,
since it allows comparisons to be made at the product level, instead of more general comparisons of
company policies. Still, there are other tools that can be used in conjunction with life cycle assessment to
improve the environmental performance of product systems, some of which are described below:

Environmental Management Systems

An Environmental Management System (EMYS) is defined by the International Organization for
Standardization (ISO) as “that part of the overall practices, procedures, processes, and resources for
developing, implementing, achieving, reviewing and maintaining the environmental policy [37].”
Therefore, an organization that employs an EM S has the structures in place to manage activities related to
the environment, but is not necessarily bound by any specific requirements for reducing their
environmental impacts, or for measuring and reporting progress. Several organizations have devel oped
standards for evaluating and certifying the successful implementation of EMS. Among these standards
are SO 14001, ANSI E4, ISO 9001, the International Chamber of Commerce Globa Environmental
Management Initiative (GEMI), and the Chemical Manufacturers Association Responsible Care. The U.S.
EPA, in comparing existing systems, outlined six key elements that should form the basis of any
successful EMS [37]:

. Organizational Structure: gives authority, input, and voice to environmental performance;
Management Commitment: possess and demonstrate commitment to environmental excellence and
insist on integration of environmental awareness and concerns in the business;

Implementation: carry out daily business operations through integration of environmental protection

into business conduct;

Information Collection/Communication/Management/Follow-up: continually monitor environmental

performance through formal tracking and reporting, evaluate and disseminate information, and use

information to continually improve;

Internal and External Communication: foster and use forma and informal channels to communicate

environmental commitment and performance;

Personnel: hire, train, and deploy personnel such that they are capable of developing and

implementing environmental initiatives.

Environmental Risk Assessment

Environmental Risk Assessment (ERA) is defined as. the process that evaluates the probability of
adverse effects in the environment as a result of exposure. [38] In 1984, the U.S. EPA began creating
guidelines for conducting Risk Assessments in order promote consistency and technical quality [39].
These guidelines outline four steps in the process of risk assessment, and the issues are addressed in each
step [40]:

. Hazard Identification

Regardless of the probability of exposure, what, if any, adverse health effects are caused by exposure

to a substance?

Dose-Response A ssessment

What is the relationship between exposure and the severity of adverse health effects, and how can data

from the laboratory be extrapolated to humans and lower doses?

Exposure Assessment

In the area under study, how much of the substance is emitted into the environment, what is the fate

once emitted, and how are individual’s exposed to the substance?

Risk Characterization

How likely isit that the health of individuals in the study area will be affected?
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Risk assessment differsfrom LCA in two important respects [34]:

Risk Assessment includes al the emissions for the region (including the existing build
up of persistent substances) in order to determine the likelihood that an
individual’s exposure to the substance will exceed a certain threshold, while LCA
only considers increases in the concentration of a substance that are associated
with a certain set of activities.

Risk assessment uses conservative values when there is uncertainty in the data or lack
of knowledge about the concentration of a substance. This means that the actual
concentrations of the substance might be lower than the estimated concentration,
because the goal is to ensure with some confidence that the exposure will not
exceed a certain level. In LCA, the goal of comparing various scenarios as
accurately as possible can not be achieved after systematically adjusting values
for certain substances and not others.

Environmental Auditing

Auditing generally applies to the process of confirming that a regulated organization is in compliance
with certain laws. As applied by the US EPA, the goals of Environmental Auditing as outlined in the
“Audit Policy” are “to enhance protection of human health and the environment by encouraging regulated
entities to voluntarily discover, promptly disclose and expeditiously correct violations of Federal
environmental requirements.” In this case, the incentives for regulated entities to self-report violations
include areduction or elimination of civil penalties, and reduced likelihood of criminal prosecution [41].

Pollution Prevention (P2) Programs

In 1990, the US Congress passed the Pollution Prevention Act, which set the objective that “pollution
should be prevented or reduced at the source whenever possible [42].” This regulation has resulted in
programs to share technical knowledge about reducing pollution, an expansion of the Toxics Release
Inventory (TRI) to inform the public of pollution sources, and new regulation that has shifted in focus
from “end-of-pipe” treatment to source reduction.

3.2 LCA METHODSFOR THISPROGRAM

The methodology outlined by the International Organization for Standardization (1SO) in the 14040
series of standards for conducting life cycle assessmentsis nearly universally used by LCA practitioners,
and will be adopted for this program. The 1SO standard does not specify an exact step-by-step procedure
for conducting an LCA, but rather allows for flexibility to adjust the methods as appropriate for a
particular application.

There is no single method for conducting LCA studies. Organizations should have flexibility to
implement LCA practically as established in this International Sandard, based upon the specific
application and the requirements of the user [35].

The ISO standard describes four phases in life cycle assessment, which are described in detail in this
section. They are:

1) Definition of goal and scope,

2) Inventory analysis,

3) Impact assessment, and

4) Interpretation of results.
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3.21 Definition of Goal and Scope
Goal

SO 14040 specifies that the goal of an LCA study shall unambiguously state the intended application,
the reasons for carrying out the study and the intended audience. The goal of any LCA initiated by this
program will be to generate information that facilitates more informed decisions by both consumers and
producers.

Key Recommendation: Product life cycle assessments should generate information so
that consumers and producers can make relative comparisons between products, as well
understand the level of significance of the product’s absolute environmental impact.

Providing information for comparing two products that provide a similar function is a common goal
for LCA studies, and requires no further explanation. However, the more difficult task of gauging
whether the environmental impacts of a product are significant or not is less common in LCA. But this
additional information can assist the decision making process by alowing the user to concentrate their
limited time and fiscal resources on decisions which have a greater environmental impact.

Scope

Although life cycle assessment should include consideration of all activities related to a product, from
resource extraction to product disposal, every LCA study is limited by the availability of data, and the
boundaries to which the analysis can extend. The scope of a study that satisfies the 1ISO 14040 standard
should be sufficiently well defined to ensure that the breadth, the depth and the detail of the study are
compatible and sufficient to address the stated goal. In addition to the boundaries of the study, the scope
includes descriptions of the product and the analysis of the product, including the methodology, data
requirements, assumptions, limitations, and type of review process.

Function and Functional Unit

In life cycle assessment, a functional unit is the quantification of the specified product functions. It
acts primarily as a reference to which inputs and outputs are related. It is extremely important to select a
functional unit that meets the program goals, since all product comparisons will be made in terms of those
functional units.

Example: For a light bulb, the functional unit might be defined as: “light output of 800 lumens
for 5000 hours” thus allowing a comparison of bulbs of differing brightness or lifetime in terms of
the service that they provide.

However, the function of many products can not be so easily quantified. In the case of food products,
one might attempt to define the product function as the ability to satisfy hunger, or provide a specific
level of nutrition or caloric energy. Although these measures might be appropriate in some cases, food is
frequently purchased simply for the enjoyment of consuming it, regardiess of other functions that food
may provide.

Example: If the environmental impacts associated with two soft drinks are presented in terms of
calories provided, producers of diet soft drinks would be penalized for their low-calorie drinks,
and consumers would be encouraged to purchase products with the highest calorie density.
Clearly, calories are not a useful functional unit, because soft drinks are not purchased primarily
for the food energy they provide.
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In cases where a product might serve multiple functions, the 1SO life cycle assessment standard 14041
recommends that when product A performs an additional function not performed by product B, that either
the additional function be excluded from the analysis, or be added to the boundary of product B’s results
to alow for an even comparison [43]. But thisadviceis not dways feasible.

Example: A bottle of shampoo formulation that also serves as a replacement for conditioner for
hair serves two distinct functions. If the functional unit were defined as a single shampoo and
conditioning, a comparison to a product that only provides the shampoo function would be
difficult. Adding the delivery of the conditioning function to the second product would require an
estimation of the average environmental impacts of conditioner. And excluding the conditioning
function from the first product’s assessment would make it impossible to compare with the results
of products that only provide the conditioning function. In this case, the only logical choice of
functional unit is probably the single package.

For personal care products, and many other products types which often lack information about serving
sizes, consumers are aready accustomed to making decisions considering the factors of price, product
mass/volume, multiple functions, and their previous experience with how many uses a single package can
be expected to provide. So a single package unit might also seem to be alogical choice for a functional
unit, since this often forms the basis for another important comparison; price’’. However, differencesin
product formulations and package sizes can make the package unit aless than ideal selection.

Example: An assessment of laundry detergent, on a per package basis, would seem to favor those
products with smaller package sizes (or at the very least, force one to recalculate the results.) This
would have the unintended consequence of promoting packages containing less detergent, which
even at areduced price would benefit neither the environment, nor consumers.

As demonstrated above, there is no single functional unit that can be applied across the entire range of
consumer products. A single package functional unit may be appropriate for some product types, while
other product types may require a serving-size, or performance-based functional unit. For products whose
primary function is unclear, or that perform multiple functions, the program goal of providing information
about the absolute measure of environmental impacts makes the choice of functional unit more difficult
than for a relative assessment of two products because the results for a product that does not perform a
certain function can not be adjusted to include it. Therefore, the functional units used in the assessment
conducted by this program must be defined separately for each product category, and according to 1SO
14041, the functional unit “shall be consistent with the goal and scope of the study [43].”

Key Recommendation: The choice of functional unit should be made separately for each
product category.

Key Recommendation: As a general guideline, for products which have a clearly defined
primary function, whose alternatives are products in the same product category, and
whose product performance/ number of uses/ serving size are determined objectively and
clearly conveyed to the consumer, the functional unit shall be in terms of performance/
number of uses serving size. For products which do not meet these requirements, the
functional unit shall be expressed in package units.

7 Priceis also often presented on a per product mass/volume basis. Without this “unit price” information, it is difficult to
compare the value of products with different package sizes.
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Determining the appropriate functiona units for foods and beverages requires particular attention
because of the wide range of product alternatives and package sizes and types. Fortunately, the subject of
labeling food for nutritional information has already received much attention. This project will base the
functional units for food and beverages on the most recent US Food and Drug Administration’s (USFDA)
definitions of serving size. These serving sizes are based on surveys of food portions in 129 food product
categories that define “reference amounts customarily consumed per eating occasion (RACCs)*8[44].

Key Recommendation: The Functional Unit for each food and beverage category shall
be expressed as the edible portion of the food (excluding bones, pits, etc...) in mass or
volume units as a multiple of the RACC for that food category as defined by the U.S.
Code of Federal Regulations, Title 21 Part 101 (Food Labeling)

The proposed method for determining an appropriate functiona unit is shown graphically in Figure
3.1 and demonstrated with examplesin the Table 3.1.

Is performance/ number
of uses/ serving size
objectively determined
and clearly conveyed to
the consumer?

Is the primary
function clearly
defined?

Yes

Functional unit expressed in product units (e.g. single package,
single service provided, etc.)

Functional unit expressed in units of performance/ serving size/
number of uses.

A

Figure3.1 Decision flow diagram for selecting functional units

8 RACC is not the same as “serving size”. RACC’s are expressed in metric units, while serving sizes are required to be
presented in terms of “a household measure most appropriate to their specific product.”
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Performance/
Number of

Example Product Primary Function Alternative Products Uses/ Serving Accep_table . Functlonal
; Functional Unit Unit Type
Size Marked on
Packaging
Three roll package of  Unclear (Absorb CIOth. napkuj, nger
napkin, Facial Tissue, - 1 three roll
500 sheet 1ply Water, Food i Unmarked K Package
Paper Towel napkin) etc... (d_| erent product package
categories)
Package of four 60 Marked “800
watt incandescent Provide Light Flrgaeusciecn;tgug ()S ame lumens for 6000 I-i 1hltumen-hour of  performance
light bulbs P gory. hours” 9
Provide meal
. . Pasta included in . . . .
Package of Rigatoni ( 19 Marked “Serving - 8 servings (16 Serving Size
Pasta 160z. (454g) one of the four FDA  All other meal products Size: 2 0z. (57g)"  o0z. o 454g)” (mass)
defined meal
groups)
- 32 loads (a
Bottle of Liquid - « common size for
Laundry Detergent Clean fabric Sg\fdr e"f'géj |ge[t):rte;?:tegztls ’ Pg:gksfd 16 liquid laundry Bg;nsg? rof
32 FL OZ (946 mL) 9 detergent
bottles)
Bottle of combined Liquid Detergents,
liquid laundry . Powdered Detergents, p R
detergent and fabric g:;?ennf?a?b”r?c’ Liquid Fabric Softener,- rg:&ksfd 40 Olz ?ittzlel_;lo FL Package®
softener (40 FL Oz Fabric Softener Sheets, ’
(2.2L) etc.
- 24 exposures
Capture image on . . “ (a common
24_1 exposure semi-permanent Film Cameras, Digital Marked %4 value for Numlgf:r of
Disposable Camera : Cameras exposure . Uses
media disposable
cameras)
. . Capture image on Film Cameras, Digital
Digital Camera (with semi-permanent Cameras, Various Video  Unmarked - 1 Package *® Package

video capability)

media

Cameras

Table3.1 Examples of appropriate functional units for various products

In the cases of the pasta and the laundry detergent, the functional units based on serving size/ number
of uses are the same as the package size. This alows the environmental declaration to convey the
absolute environmental impacts of the product more directly to the user as outlined in the program goals.

Key Recommendation: When the functional units are based on product performance/
serving size/ number of uses, the value should be scaled to match the most commonly
available package size.

19 Although alternate productsin different food product groups may have different serving sizes, consumers will be expected, as
when considering nutritional information, to account for the differencein serving size.

2 |n this case, the functional unit is most conveniently expressed as 8.25 times the RACC value of 55g, so that the most common
package size (160z.) isone functiona unit.

21 Combined detergent and fabric softeners would be assigned to a different product group

2 A volume or mass based functional unit is not appropriate because differences between powder and liquid detergents, and
concentrated/non-concentrated formulations.

2 Although the number of uses is marked on the packaging, this product’s primary function is not clearly defined, so a
combination of alternative products with different definitions of ‘use’ might serve as a replacement. Therefore, for
comparability with these alternatives, ‘number of uses’ should not be used as a functional unit.

24 A package based functional unit could also be used, for consistency with non-disposable cameras. However, ‘number of use’
measure is generally preferable- See Key Recommendation.

% The only choice because of the uncertainty about the product performance/ number of uses.
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In the case of the digital camera, the functional unit could have also been based on a single package
containing the camera with pre-loaded film. The environmental declaration for a 36 exposure camera
would then presumably be similar to that for a 24 exposure camera. This selection of functional unit is
not ideal , since it does not highlight the environmental benefits of buying consumable items in bulk in
order to reduce the environmental impacts associated with transportation and packaging.

Key Recommendation: When presented with a choice, a functional unit based on
performance/ serving size /number of usesis preferable to one based on package units.

However, a number of use-based functional unit is not possible in the case of the digita camera
because of the uncertainty in the number of uses.

Even using the method guidelines presented here, the choice of the most appropriate functional unit
may still be uncertain. Discussion of these points, and which functional unit best satisfies the program
goals should occur when the product category rules (PCR) are established. (see section 2.4.2 CREATION
OF PRODUCT CATEGORY RULES for more detail)

Product Systems and Product Boundaries

For a life cycle assessment to fully account for al the environmenta impacts of a product, the study
boundaries would need to extend far enough to cover not only the entire ecosphere, but the technosphere
as well due to the interconnected nature of transportation, energy, and production systems and underlying
infrastructure. In the case of this program, there is insufficient time and resources to conduct such
comprehensive studies. However, if system boundaries are set appropriately and consistently for each
product, life cycle assessments can still be used as a basis for product evaluation. This program will
consider the life cycle stages of production, transportation, use, and disposal when assessing products.
These stages are defined as:

Production Phase: All processes and flows related to the creation of afina product, including the
extraction, processing, and transportation of raw materials and subcomponents.

Transportation Phase: All processes and flows related to transporting a final product to the end user
from the point of creation to the point of sale. Thisincludes any transportation packaging materials
that are not provided to the end user with the final product.

Use Phase: All processes and flows of energy, resources, and emissions related to the use of afinal
product. This does not include accessory products. (e.g. batteries for a camera, or cooking oil for a
cast-iron pan. The characteristics of these accessory products would be more appropriately presented
in their own product declarations.)

Disposal Phase: All processes and flows related to the disposal of a product, including transportation
from the end user to the point of disposal.

The life cycle stages defined here account for al processes and flows related to a product, except for
those associated with the transportation of the product by the end user from the point of sale, and those
associated with accessory products required for the function of the evaluated product.

Defining the boundaries of the use phase in a product’s life cycle can be challenging, because the
interaction of several products in a product system is sometimes required to deliver a required product
function. Here, the term product system is defined as. two or more products that operate together to
provide a specified function or service. For example, a camera, film, batteries, and film processing
service operate together as a product system to perform the function of capturing an image on a print.
Because one of the goals of this program is to provide information about the significance of a product’s
absolute environmental impact, it is important that the boundaries of the various products in a product

42



system do not overlap, because this would overestimate those products’ actual environmental impacts.
For the same reason, gaps between the boundaries of those products should aso be avoided. A particular
product boundary does not define the limits of the physical product, but rather defines which processes of
the various life cycle stages belong to that product, and which do not.

Example: The product boundary for a box of facial tissue might encompass the process of
extracting fossil fuels for operating a chain saw to cut trees for paper production, and not include
any of the processes related to transporting a purchased product from the point of sale to a
consumer’s home.

Key Recommendation: When defining boundaries for the products in a product system,
overlaps and gaps between the boundaries of the various products should be avoided.

Setting appropriate product boundaries for the production and disposa stages can also be challenging
when recycled materials are involved, because it is difficult to say when a process involving recycled
materials belongs to the disposed product, and when it belongs to the new product. This choice of
boundaries can affect not only the life cycle assessment results for the products involved, but can also
affect the relative environmental performance of different recycling scenarios. For example, producing
paper from recycled pulp can result in more solid waste than when virgin wood is used. However, when
paper is recycled, enough waste is diverted from landfills to more than offset the increased waste created
from the use of recycled pulp [45]. This creates a dilemma that can be summarized as: 1) paper produced
from virgin pulp has lower environmental impacts in some categories, 2) recycling paper reduces
environmenta impacts, and 3) paper can not be recycled if only virgin pulp is used to make new products.
In this example, the net environmental impact is reduced if used products are recycled, and the recycled
material incorporated in new products. Since a primary goa of this program is to reduce the tota
environmental impacts of producing and consuming products, the environmental declarations should in
this case encourage consumers and producers to recycle and use recycled materials. This means:

Paper products that are easily recycled should be rewarded.
Paper products made from recycled material should also be rewarded.

The selection of boundaries for products that use recycled materials is illustrated in Figure 3.2. In
Case A, the pulp recycling process is included within the new product’s boundaries, but the paper
recovery process is included with the old product. Thisis not an ideal choice, since the new product is
penalized for the environmental impacts of the recycling process, but does not gain any benefit as a result
of the waste diverted from recycling. In Case B, both the paper recovery and the recycling processes are
associated with the old product. Thisis more desirable than Case A, since both the benefits of diverted
waste, and the increased waste penalty from the recycling process are assigned to the old product.
However, Case B not perfect, because the analysis does not reward the new product for incorporating
recycled material. Case C, is the best choice for this program. Here, since both the benefit of diverted
waste, and the penalty of the recycling process are assigned to the new product, producers will have an
incentive to use recycled materials when there is a net environmental benefit, and avoid their use
otherwise. Assigning the benefits of recycling to producers is logica at this time, since the market for
recycled materialsis often limited by the lack of demand.

Key Recommendation: The system boundary for products that use recycled materias
should include both the recovery and processing of the materials.
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Case C — Paper recovery and pulp recycling associated with new product
Figure 3.2 Defining product boundaries considering recycled material

The method of setting boundaries for products that function as a system is shown graphically in Figure
3.3 and Figure 3.4. In the case of a 35 mm film camera, the function is clearly to capture an image on
semi-permanent media. However, since it is not clear to the consumer the number of uses they might
expect the camera to provide, the only choice of functional unit is a product unit. This can be illustrated
by considering an average camera that can expose hundreds of rolls of film to a flimsy camera that
becomes unusable after only a few dozen rolls. Without knowing the expected lifetime of either camera,
an assumption based on the number of uses of an average camera would strongly favor the more flimsy
camera, whose actual environmental impacts per exposure would be much higher than estimated.
Although neither the number of use, nor the product-unit based functional unit will provide information
about the flimsy camera’s durability, the product-unit functional unit presents the information in a manner
that is not misleading for the customer. In the same way that a shopper will consider durability when
comparing the prices of two cameras, they might also consider product life-span when comparing
environmental declarations.

For a camera, the product functional unit might include the camera itself, the packaging, instructional
material, and any accessories included, such as a strap, a case, and a battery. It does not include
replacement batteries, film, or film processing service. Therefore, athough the film and replacement
battery are physicaly installed in the camera body during the use phase, the camera product boundary is
drawn to exclude them. (See Figure 3.3) Excluding these accessory products from the camera product
boundary is not only necessary, as described above, but aso logical since most consumers will likely
consider film and batteries purchased years after the camera to be separate products. Some productsin a
product system can potentially be involved in the life cycles of more than one other product. Film, for



example, isinvolved in the life cycles of both the camera, and the film processing service. Therefore, in
order to avoid inconsistencies in product boundaries, it isimportant to clearly define al of the productsin
aproduct system, and set their individual boundaries during the initial establishment of the PCR.
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Distinguishing between products produced at the same facility

When severa products are produced in the same facility, impacts such as land use, overhead energy
use, etc. must be assigned to all the products produced there using a set of predetermined rules. These
alocation rules define exactly which processes and materials are associated with each product made in
that facility. The details of the allocation rules are subject to some debate” but the process of allocation is
generally justifiable since it is clear that atering the process for a single product would alter the total
impacts of that facility.

Distinguishing between the product and the company

However, the issue of allocating impacts becomes more complicated when a company’s activities can
not be associated with any particular product. For example, although a company that donates a certain
percentage of its profits to rainforest conservation is making a rea contribution to environmental
protection, the environmental declaration can not include that activity unless the company can specifically
identify the area of land that will be protected by the purchase of one product. This program will define
corporate and marketing activity as those activities that can not be assigned to a single product and
therefore lie outside of all product boundaries.

Key Recommendation: Environmental impacts from company activities that can not be
assigned to a single product are defined as “corporate and marketing activities”, and are
excluded from all product analyses.

However, if it can be shown that a quantifiable environmental impact is directly attributable to asingle
product, then the impact should be included in the analysis.

For example, some airline companies have begun to offer emission credits to offset the greenhouse
gas emissions of flying. If it can be shown that this policy resultsin areduction in greenhouse gas
emissions that would not have occurred if the passenger had not purchased the ticket, then the
reduction in greenhouse gas emissions should be included in the analysis.

3.22 LifeCyclelnventory Analysis(LCI)

For a life cycle assessment, the phase involving the compilation and quantification of inputs and
outputs for a given product system throughout its life cycle is known as a life cycle inventory anaysis
(LCI) [35]. For this program, the goal of the life cycle inventory analysis is to quantify the flows to and
from the ecosphere across the product boundaries in order to estimate environmental impacts. Flows to
the ecosphere are classified as emissions, and can be separated into emissions to air, water, and soil.
Flows from the ecosphere are classified as resource flows, and include land use, water use, and non-
renewable mineral and energy resource use. Flows of man-made materials and subcomponents are
included within the product boundary, so that for these subcomponents, only process flows that are
exchanged with the ecosphere as emissions or resource flows will cross the product boundary.

Selection of Data for LCI

Sinceit is not practical to model every single flow that crosses the product boundary, it is necessary to
check that no significant flows have been excluded. The I1SO standards for LCA recommend that the
significance be defined in terms of the flow’s mass, energy, environmental relevance, or a combination of

2% For example, should impacts be allocated on a product mass basis, a product value basis, a floor space basis, etc.
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these. Defining the significance of an emission simply in terms of its mass has obvious drawbacks,
because of the potentia to exclude highly toxic materials. Similarly, ajudgment based only on the energy
used by a particular process would exclude flows that have significant effects besides energy use. The
environmenta relevance of a flow would seem to be the ideal selection criteria for this program, but the
same data limitations that prevent a full modeling of every flow also prevent an accurate assessment of
every flow’s environmental relevance. Because each of these criteria has a limited ability to estimate the
significance of flows, this program will use a combination of mass, energy, and environmental relevance
criteria

Key Recommendation: A combination of mass, energy, and environmental relevance
criteria should be used to select which, if any flows can be excluded from further
analysis.

When Product Category Rules (PCR) are first developed, the program administrator should collect
information from committee members and previous LCA studies about materials and processes that may
be of particular concern for that category, such as chemicals that are known to be highly toxic. This
information should be regularly updated, and presented in the PCR as a list of items that can not be
excluded from the life cycle inventory and life cycle assessment.

Key Recommendation: The Product Category Rules (PCR) shall contain a list of
materials and processes that can not be excluded from the analysis of products in that
category.

Product-specific and generic data

Ideally, product-specific LCI data would available for every material and process along a product’s
entire production chain, and through every stage of the product’s life cycle. But requiring producers to
collect this information would be an unreasonable, even impossible burden. Conducting an analysis using
only product-specific data would not be greatly beneficial either, since material and process differences
become increasingly less significant to a product’s total impacts as one moves further up the supply chain.
Therefore, a boundary should be set to define when it is acceptable to use generic data and when product
specific data should be used. This program applies the general rule to use specific-data when a material
or process contributes significantly to a product’s overall impact, or when the producer or consumer
exercises a high degree of control over the use of aparticular material or process.

Key Recommendation: The use of product-specific data is generally preferable to
generic data. Additional effort to use specific data should be made when the materia or
process contributes significantly to a product’s overall impact, or when the producer or
consumer exercises a high degree of control over the use of a particular materia or
process.

Because it is easier for applicants to submit non-specific data than specific data, it would be reasonable
to create incentives to encourage the use of specific data. One possible incentive would be to adjust non-
specific data so that it represents a conservative (higher) estimate of environmental impacts rather than
the average value. The environmental impacts of an average product would therefore appear to be lower
with the use of specific data. This method could be justified considering the uncertainty in the application
of non-specific data. An extension of the “precautionary principle”, which promotes action (or inaction)
to avoid risk when given inconclusive evidence might support this penalization of uncertainty. However,
because of the subjective nature of such a penalty, and the program goal to provide information about a
product’s absolute environmental impacts, such an adjustment to non-specific data will not be made at
this time. Applicants will therefore have less incentive to submit specific data, especially when their
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product’s performance is worse than the average. To avoid the situation where most applicants use
generic data, thus making the results of one product indistinguishable from those of another product, the
PCR will outline the processes for which specific data must be used.

Key Recommendation: The Product Category Rules (PCR) shall contain guidelines for
which life cycle stages and processes should be based on product-specific data.

The consideration of whether to use specific or non-specific data for the process of transporting a
finished product from the producer to the customer at the point of sale presents some difficulty. Often
these trangportation impacts are significant, and they are at least partly controlled by the producer who
can influence the mode of transportation. However, the applicant has no way of knowing the retail
destination of every product. Even if every product could be evaluated separately, there would need to be
a method of providing different product results to consumers at different locations. This program will
allow printed labels to present the product results based on the transportation from the producer (or
average producer location in the case of multiple facilities) to the average consumer location in the
continental U.S. for that product. Alternative methods of presenting information to consumers, such as
the internet, allow environmental declarations to be adjusted specifically for specific consumer conditions,
such as the location of the purchase, and are discussed in more detail in the section on data presentation.

3.23 LifeCyclelmpact Assessment (LCIA)

During the life cycle impact assessment (LCIA) phase of alife cycle assessment, the data compiled in
the LCI phase are assigned to environmental impact categories, and for each category, an indicator is
selected and an indicator result is calculated. The calculation of the indicator result consists of several
steps:

Classification — Assign the LCI results to the appropriate impact category

Characterization — Aggregate the LCl data after converting the classified data to
common units for that impact category. This conversion to common units
requires the use characterization factors, which are dependent on the
characterization model used.

Normalization — Adjust the indicator results for each category using reference
inforrr;z;ltion in order to better understand the relative magnitude of each indicator
result.

Normalization of Category Indicators

Often, to make LCA results easier for consumers to intuitively understand, the impact category
indicator results are presented after being normalized relative to a common reference  Some examples of
common reference values are:

Thetotal emissions or resource use for a given area

Thetotal emissions or resource use for a given areaon a per capitabasis

A baseline scenario, such as a given alternative product system (This method might be
useful for an internal company study to optimize their production processes)

An average product within the same product category

27 Although the normalization step is presented as “optional” in the ISO life cycle assessment standard [45], it is an important
step in LCA for this program because of the program goal to provide information about the level of significance of the product’s
absolute environmental impacts.
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Target emissions or resource use for a given area based on scientific and/or palitical
consensus.
By selecting an appropriate reference, this program can use the normalization process to present the
results in a way that describes the product’s absolute environmental impacts, according to the program
goals.

Key Recommendation: Indicator results should be presented as values normalized
relative to the total impact caused by the consumption activities of Americans in the year
2000 on adaily per capita basis.

Normalization methods used el sewhere

Of the environmental impact indicators evaluated by this program, some are global in nature, such as
climate change, and others effect regional and local areas. Therefore, it is not acceptable to select the
emissions and resource use for a single area as a reference for normalization when the environmental
impacts for the categories apply to different areas within and beyond the reference area. The CML guide
to life cycle assessment addresses this concern and recommends that when different spatial scales are
combined (local, global, and regional) [47]:

Use only per capita normalization data.

Base the normalization values for regional impact categories on the regions where the
subject activities have taken place.

If grouping or weighting is performed, group or weight the regionally normalized data
using region-specific grouping methods and weighting factors.

The presentation of LCA results on a per capita basis is practiced by many of the programs discussed
in section 3.3.2 CURRENT PROPOSALS FOR INDICATOR CATEGORIES, including the EDIP, Eco-
Indicator *99, IMPACT 2002+ and CML methodologies. The Eco-indicator ‘99 method uses the concept
of an ecopoint, defined as one thousandth the annual environmental load of an average European
inhabitant to normalize damages [48]. The IMPACT 2002+ method, when presenting results as endpoint
indicators, normalizes damages associated with a certain emission using the average individual average
portion of the total emissions in Western Europe [49]. In the Danish Environmental Design of Industrial
Products (EDIP) method, a different population is used to calculate normalization factors depending on
the extent of the impact category. For example, impact categories with a global extent, such as the global
warming, ozone depletion, and resource consumption use the world’s population, while regional impact
categories such as photochemical smog creation, acidification, eutrophication, and human and ecol ogical
toxicities, use Denmark’s population to calculate normalization factors. ~The EDIP method also offers
the option of using a per capitatarget impact for afuture year as anormalization factor. These use factors
arereferred to as person-equivalent based on target emissionsin the year 2000 (PET 2000), and are based on
politically set targets [50].

The general formulafor all per capita-based normalization factors for the ith impact category is:
Tota impact, for the areain question in the reference year

Population in theinventorized areain thereference year
The normalized impact for that category is then expressed in units of (person* time)-1 as:
Impact; of product

Time period - Normalization Factor,

Normalization Factor, =

Normalized Impact; =

Normalization method used for this program

The technique of using different populations for the various indicators presents some problems when
applied to a Type |1l environmental declaration program for use in the U.S. Because the U.S. per capita
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contribution to resource consumption and greenhouse gas emissions far exceeds the global average, using
the total global impacts (e.g. GHG emissions) and world population only for these categories would
underestimate the typical America consumer’s impact, and thus exaggerate the severity of a product’s
impact in these categories relative to the regional categories. To avoid this concern, this program will use
the American population for the ca culation of the normalization factorsin al impact categories.

The selection of an appropriate time period should consider the time period of the activity under study
by the LCA. For Type Ill environmental declarations, thistime period might be defined as the frequency
with which a consumer purchases a product. While purchases of large appliances and vehicles may be
purchased only every few years, consumer products are usually purchased on a nearly daily basis. Since
it aso offers consumers a convenient frame of reference for a single shopping trip, a time span of one day
will be adopted by this program for normalization.

Therefore, for this program the normalization factor in the ith category is given by:

Total impact; caused by theall consumption activity in the U.S.in the year 2000
365 days- Population of the U.S.in the year 2000

Normalization Factor, =

Here the term Tota Daily Individual Consumption Impact in the year 2000 (TDCl ) is defined as
the environmental impacts that result from an average American’s consumption activities. For the ith
impact category, it is determined by the formula:

TDCI _ Impact; of product
%1 Normalization Factor,

Should personal transportation energy considered as consumption activity?

The largest contributor to the environmental impacts of most Americans is their persona
transportation activity. The decision about whether or not to include this activity in the calculation
of normalization factors might have a dramatic influence on the category indicator results. For
example, excluding the impacts of personal transportation would make the results of al products
seem more significant. This question is perhaps best answered by considering this program’s
method rule of avoiding gaps and overlaps between products within product systems. The
purchase of gasoline to operate a vehicle would certainly be considered a product, and the
environmental impacts of gasoline combustion would be included in the use phase of that product.
Therefore, to avoid any overlap, the combustion of gasoline would not be included in the use
phase of the vehicle. (However, for the purpose of comparing different vehicles, consumers
should be able to evaluate the entire product system of gasoline and the vehicle over atime period
of their choosing) It would be inconsistent to include some products of this system, such as the
vehicle, in the normalization factor, while excluding others, such as gasoline. Therefore, personal
transportation energy should be considered a consumption activity when calculating normalization
factors.

Value-based Choicesin Life Cycle Assessment

It is sometimes necessary to make value-based choices when conducting a life cycle assessment. For
example, when a life cycle assessment includes depletion of non-renewable energy resources, but does
not include depletion of ground water, there is the implication that fossil fuels are valued higher by the
L CA practitioner than drinking water. Thisis aconcern since the personal values of those using the LCA
results will not be the same as those inherent in the LCA. The inclusion of value-based choices is
especially problematic during the impact assessment phase where data are aggregated and summarized.
However, avoiding these choices entirely is not possible, since consumers would have little use for the
raw numbers generated by the LCI phase. The ISO standard for life cycle assessment recognizes this
situation, stating that “value-choices and assumptions made during the selection of impact categories,
category indicators and characterization model should be minimized.”
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Key Recommendation: Vaue-based choices in life cycle assessment should be
minimized. When possible, information should be presented in away that allows the user
to evaluate the results based on their own values. If unavoidable, value-based choices
should be clearly described.

3.24 Interpretation of results

Because the goal of interpretation is to draw a conclusion and make final recommendations, this final
phase of LCA is not appropriate for a program which aims only to provide consumers with information to
assist their decision making process. However, companies that subject their products to a life cycle
assessment will likely be interested in the interpretation phase, and they may use those recommendations
to improve the product’s environmental performance.

Key Recommendation: Because of differences in individual values and priorities,
consumers should be presented with information to assist their decision making process,
but not recommendations about which decision to make.

3.3. IMPACT CATEGORY INDICATORSFOR THISPROGRAM

As stated earlier, the selection of impact categories requires that subjective, values-based decisions be
made. Decisions about the inclusion, exclusion, and aggregation of impact categories reflect not only
one’s understanding about the issues that threaten the environment, but also how one prioritizes the
balance between the present and the future, between humans and wildlife, and between oneself and the
world.

An impact category is a class representing environmental issues of concern into which LCI results
may be assigned. ISO defined the term “environmental mechanism” as al physical processes and
variables which are connected with a given impact category. These processes and variables might include
resource extraction, emissions, or other types of interaction between the product and the environment.
[51].

Based on the latest scientific understanding of environmental issues, this section presents ten impact
category indicators for use by this program. These are summarized in Table 3.5.

Key Recommendation: Life cycle anaysis results should be presented in terms of ten
impact categories: Climate change, Acid rain, Eutrophication, Photochemical smog
creation, Ozone depletion, Human toxicity, Ecotoxicity, Land use, Water depletion, and
Non-renewabl e resource depl etion.

3.31 Category Endpointsand Number of Categories

Beginning in the 1990’s, SETAC convened a series of working groups to identify best available
practices for conducting LCA studies. In 1998, the second working group on LCIA (SETAC-Europe
WIA-2) established a set of guidelines for the selection of impact categories [51]:

General starting point:
Framework shall be developed which is open to further scientific progress and further
detailing of information.
Starting points for the total of categories:
The categories shall together enable an encompassing assessment of relevant impacts,
which are know today (compl eteness).
The categories should have the least overlap as possible (independence).
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The total of the impact categories should amount to a not too high number
(practicality).

Starting points for separate impact categories:

The category indicator can be chosen anywhere in the environmental mechanism of an
impact category, from environmental interventionsto category endpoints.

The category indicator should (shall for comparative assertions) be modeled in a
scientifically and technically valid way in relation to the environmental
interventions, i.e., using a digtinct identifiable environmental mechanism and/or
reproducible empirical observation.

The category indicator shall be environmentally relevant, i.e., it shall have sufficiently
clear links to the category endpoints.

It must be possible that characterization factors are multiplied with mass or other units
indicating the magnitude of the environmental interventions.

For possible indicator types, the SETAC working group defined three levels in the environmental
mechanism:

environmental interventions - Particular extractions from, or emissions into the
environment, or other variables at the boundary of the product system and the
environment.

category midpoints — variables in the environmental mechanism of an impact category
between the environmental mechanisms and the category endpoints. (e.g. the
concentration of toxic substances, the deposition of acidifying substances, etc.)

category endpoints — variables which are of direct societal concern (e.g. human life
span, incidence of species, fossil fuels and mineral ores, etc.)

The SETAC working group recognized that in the long run, it might be desirable to define al
indicators at the endpoint level, resulting in a reduction in the total number of indicators to three or four.
However, given the current level of scientific understanding of environmental impacts, this level of
aggregation is not yet justifiable. Therefore, current life cycle assessment best practices alow the
selected indicators to be presented at different levels in the environmental mechanism. For example, an
indicator for acidification might be presented at the midpoint level (e.g. proton release), while an indicator
for human health might be presented at the endpoint level (e.g. years of lost life, or YLL). When results
are presented simultaneoudly for indicators at different levels, it is important to avoid overlaps or gaps
between the various indicators’ coverage of environmental impacts.

3.3.2 Current Proposalsfor Indicator Categories
SETAC-UNEP Life CyclelInitiative

As mentioned earlier, the SETAC and UNEP created the Life Cycle Initiative in an attempt to improve
international comparability and methodological consistency of life cycle assessments. In 2003, the
Initiative conducted a “user needs” survey to gather advice from LCA practitioners regarding which
indicators should be included in life cycle assessment, and what the relative priority of those indicators
should be. The international scope of the survey brought together the previously recognized practitioners
from “traditional LCA countries” representing the values of Europe, North America, and Japan as well as
practitioners from “non-traditional LCA countries” of Africa, Latin America and the Caribbean, and Asia
and the Pacific. The results showed that severa categories were widely accepted; Climate change,
Acidification & Nutrification, Ozone Depletion, Human Toxicity, Ecotoxicity, and Photo-oxidant
formation (Smog) were all classified as “Required” by more than 70 percent of respondents. However,
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indicators for salinization and erosion were cited as a unique concern by respondents from non-traditional
LCA [52]. Resultsof this survey are summarized below:

Respondents were asked to classify impact categories as :"Required”, "Nice to know", "Low Priority", or "No Opinion"
Results are classified as "Required" if more than 50% responded "Required”. Results are classified as"Nice to know" if 70% responded
"Required" or "Nice to know"

Required Nice to know Low Priority
Climate Change *Salinization Health of workers
Ozone Depletion *Erosion Safety
Habitat loss as result of deliberate actions *Soil Depletion Landscape
Human toxicity Habitat loss as aresult of indirect actions Extraction of biotic resources
Eco-toxicity Noise
Acidification and Eutrophication Use of GMOs

Photo-oxidants
Extraction of Minerals
Energy from Fossi| Fuels
Nuclear Radiation
*** \Water usage
* classified as "required” if only answers from non-traditional LCA countries are considered
** classified as "nice to know" if only answers from non-traditional LCA countries are considered
*** Not in theinitial list, but explicitly asked for by a number of respondents

Table3.2 SETAC-UNEP user needs survey for LCA impact categories
(53]

More recent activity by the SETAC-UNEP Life Cycle Initiative has focused on refining the
recommendations into more concrete LCA guidelines [52] [53]. As of 2005, the Initiative’s
recommendations for indicator categories are similar to the “Required” list collected from the user needs
survey, with the addition of categories for “Distribution of Invasive Species and GMO” and “Accidents”
[54]. (See Table 3.2) Except for a few categories, the Initiative has still not reached a consensus on the
best method for quantifying these indicators. The categories of Human toxicity, Eco-toxicity, and
formation of Photo-oxidantsin particular are the subject of ongoing discussions that reflect the difference
of opinion between LCA experts from different regions, and the inherent uncertainties with any method.

Eco-Indicator ‘99

Eco-Indicator ’99 is an endpoint indicator methodology developed by PRé Consultants, an
environmental consulting firm based in the Netherlands. The indicator was developed for use with their
LCA software package, SimaPro, which is widely used around the world for environmental impact
assessment. The goal of the Eco-Indicator "99 is the calculation of single scores by the aggregation of the
three endpoint categories of Human Health, Ecosystem Quality, and Resources. Consistent with 1SO
regquirements, PRé Consultants stipulates that the single score should only be used internaly, and not for
public comparisons, marketing,and ecolabelling. While PRé’s Eco-Indicator ’99 is clearly not
appropriate for this program, it is still useful to refer to the midpoint indicators that are used in the
calculation of the single score.

One interesting feature of the Eco-Indicator *99 is the application of Cultural Theory to adjust the
results for different users depending on their individual values.[34] Hofstetter presented idea that the
weighting factors in life cycle assessment could be adjusted depending on which of the five archetypal
“ways of life” applied to the user. These archetypes include the fatalist, egalitarian, individualist,
hierarchist, and autonomist. Autonomists, or those who isolate themselves from society, were excluded
from further analysis. Some basic characteristics of the four remaining archetypes arein Table 3.3.

53



Hierarchist Egalitarian Individualist Fatalist

Balanced distinction Long term Short term dominates Involuntary myopia
Perception of time between short and long term  dominates short long term (short--sightedness)
term

. Resilient Fragile Self-sufficient
Future generations
Attitude towards Risk-accepting Risk-aversive Risk-seeking
risk
Table3.3 The four archetypes from Cultural Theory applied to LCA

[34]

IMPACT 2002+

The IMPACT 2002+ method was developed at the Swiss Federal Institute of Technology Lausanne
(EPFL) under the direction of Dr. Olivier Jolliet, who also serves as the vice-chairman of the SETAC-
Europe working group on impact assessment in LCA. The method converts the LCI data into four
endpoint categories via 14 midpoint categories. While some of the midpoint characterization techniques
were adapted from the Eco-indicator ’99 and CML 2001 methodologies, IMPACT 2002+ utilizes
agricultural and livestock production data rather than consumption surveys to estimate transfer of
contaminants into human food, and average response data is used for human and eco-toxicities rather than
conservative values. IMPACT 2002+ was developed so that either midpoints or endpoints can be
normalized, and presented as final results [49].

CMLCA

CMLCA refers to Chain Management by Life Cycle Assessment. CMLCA isnot actually alife cycle
assessment method, but a software tool developed by Reinout Heijungs at the Institute of Environmental
Sciences (CML),University of Leiden, in the Netherlands. First released publicly in 2000, the software
has continued to receive updates and revisions through 2004 and beyond. The software is hotable because
it is available free of charge to noncommercial users, and because the calculations are on matrix a gebra,
large databases, uncertainty parameters, statistical distributions, and Monte Carlo analysis can be quickly
accommodated by an average desktop computer [55]. Although the software allows the practitioner to
use various impact categories and characterization factors, including those of Eco-Indicator 99, Heljungs
also included a set of impact categories based on the recommendations of the SETAC-Europe Working
Group on Impact Assessment (SETAC WIA2) that will be considered here [47]. Notable among these are
multiple subcategories for the Ecotoxicity indicator, and the inclusion of categories for nuisance odor and
human casudties [47]. Otherwise, the impact categories are similar to those proposed by the SETAC-
Europe working group.

EPA Framework for Responsible Environmental Decision-Making (FRED)

The US EPA published a report outlining the Framework for Responsible Environmental Decision-
Making (FRED) in 2000 to support Executive order 13101 which required the EPA to develop guidelines
on environmentally preferable purchasing (EPP) for the federal government. The method was therefore
specifically designed to produce results that can be used to compare the environmental performance of
two products. The results are not, however, always appropriate for identifying absolute environmental
impacts, as required for this program. For example, the ecotoxicity results are presented in terms of a
TPB factor (Toxicity, Persistence, and Biomagnification), which is a unitless value for relative ecotoxicity
that can not be easily normalized in order to understand its significance.  The eight environmental
indicators used in the EPA FRED method are similar to those used by the mainly European-devel oped
programs described above, except that the FRED method includes water use and wood use subcategories
in the Resource depl etion category [56].



3.3.3 Indicator Categories Selected for this Program

Table 3.4 shows the category indicators that have been adopted by some well-established ingtitutions
in the field of life cycle assessment. This program will adopt the indicators identified as “required” in the
SETAC-UNEP Life Cycle Initiative user needs survey (see Table 3.2), with afew of exceptions:

The Acidification and Eutrophication category will be divided into two separate
categories, “Acid Rain” and “Eutrophication”. This decision is consistent with
the CMLCA method, and is necessary because there is not yet consensus within
the LCA community about how to combine these two items into a single
midpoint or endpoint indicator.

Nuclear Radiation will not be considered. Although the effects of nuclear radiation on
human health are of significant concern, it is not expected that this indicator
would generate useful information for product comparison. The primary source
of nuclear radiation is likely to be power generation during the production phase,
and therefore the indicator result would depend more upon public policy and the
country’s energy mix than on producer and consumer behavior. The number of
products that directly cause exposure to radiation is expected to insignificant.
However, if it is found that certain products create a high level of exposure, the
Product Category Rules (PCR) can be modified to include the effects of radiation.

“Loss of life support function” will be considered for the Land Use category, in
addition to SETAC-UNEP’s “Habitat Loss” category. These two indicators will
then provide information about the product’s impact on the ability of land to
support human life through agricultural production in addition to the support of
natural ecosystems.
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SETAC- IMPACT CMLCA
Eco-

i UNEP o 2002+ -
1P-tr](l)sgram Life Cycle !gglcator (midpoint EEI;‘?)% EPA FRED
Initiative indicators) (WIA2)
Natural Resource Depletion * (0] * * * *
Water depletion (0] * X X X (0]
Non-renewable energy (0] * O(e) (0] (0] (0]
Mineral Extraction O * O(e) O (@) O
Wood depletion X X X X X O
Human toxicity (0] (0] * O (6] *
Human Toxicity- Cancer * ? O(e) (0] (0]
Human Toxicity-Noncancer * ? X (@) O
Respiratory * ? o]
Respiratory (inorganics) X ? (0]
Photo-oxidant formation O O O (0] O
lonizing radiations X ? (0] (0]
Accidents/Casualties X O(e) X O(e) X
Noise X O X X X
Odor X X X (0] X
Climate change (0] (0] (0] (0] (0]
dSér;teotfgnhenc ozone o o O O o
Land Use * (¢} * * *
Land competition X ? (0] (0] (0]
Loss of life support function (0] ? X (0] X
Loss of biodiversity O ? X (@) X
Eco-toxicity (0] (0] * * (0]
Aquatic ecotoxicity * * (0] *
Freshwater aquatic ecotoxicity * ? O
Marine aquatic ecotoxicity X ? O
Freshwater sediment ecotoxicity X ? O
Marine sediment ecotoxicity X ? (@)
Terrestrial ecotoxicity * * (0] (0]
Acidification * (¢} * o (¢}
Terrestrial acidification X * O
Aquatic acidification (0] * (0]
Eutrophication * O * (@) O
Terrestrial nutrification X * O
Aquatic eutrophication O * O
Dispersal of invasive species o X X X
& GMO
Table3.4 Category indicators used in existing LCA methodologies

O - Results can be presented directly for thisindicator; * - Consideration given for thisindicator, but
results can not be presented directly by aggregating or disaggregating other indicators; X - No
consideration given for thisindicator; ? - Undecided, or method under development; e — endpoint
indicator.

The resulting ten main indicators selected for this program are summarized in Table 3.5.
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Normalization Factor

Impact Category units (per person*day in the  Description
U.S. in 2000)
. . Emission of global warming gases converted
A,
Climate Change gram CO2 equiv 6.8876 104 to CO2 equivalents
. . . Emission of acid rain precursors converted to
Acid Rain gram SO2 equiv 284.08 SO2 equivalents
o . Emission of substances that contribute to
Eutrophication gram NO3- equiv 164.30 nutrient enrichment of surface waters
Photochemical Smog . Emissions of smog precursors converted to
Creation gram C2H4 equiv 61.866 C2H4 equivalents
. . Emissions of ozone depleting gases
Ozone Depletion gram CFC11 equiv  0.67178 converted to CFC-11 equivalents
Human Toxicity
Contaminated Air cubic meter Airtday  2.9231 107 . . .
- Toxicity data combined with substance
Contaminated Water \‘;\‘/Jb'c r*r:jeter 5.3198 1072 properties and multimedia fate model to
ater*day estimate the length of time a compartment
Contaminated Soil cut_Jl*c meter 1.8350 10 volume is contaminated
Soil*day
Ecotoxicity
Contaminated Water \‘;\l;bic r;r:jeter 4.0153 1072 Toxicity data combined with substance
ater*day properties and multimedia fate model to
cubic meter estimate the length of time a compartment
Contaminated Soil - 1.0621 10”3 volume is contaminated
Soil*day
Land Use
. - lobal Agricultural . . .
Agricultural Productivity gectare gricuitura 6.0777 10"-3 Occupied land area weighted depending on
lobal Biodi T ability to support biodiversity, or agricultural
Biological Diversity %0 al Blodversity g 9777 1073 productivity
ectare
Water Depletion cubic meter Water 15873 Th_e vol_ume of water'used that is not returned
depleted to its original source in the same watershed
Non-Renewable Resource Depletion
Mineral Resource megajoule .
Inere Resour gajou TBD The embodied energy of a resource,
Depletion equivalent : . .
- weighted depending on the energy required
Energy Resource megajoule 8.7265 102 for extraction
Depletion equivalent
Table 3.5 The ten main impact category indicators selected

Climate change

Description of indicator

A combination of the direct emissions of greenhouse gases resulting from the production of the
product, and the carbon sequestration change resulting from land use changes that are directly attributable
to production. Because it is not redlistic to identify the original land cover of an area before human
intervention, land cover after land use changes will be compared to the land cover of the site immediately
preceding the activity related to production. (E.g., land used for pasture would be compared to the
previous agricultural use, rather than the original, forested condition) Changes in the amount of carbon
sequestered will be divided by the lifetime of carbon dioxide gas in the atmosphere, and distributed over
the life of the product.

Characterization

The Intergovernmental Panel on Climate Change (IPCC) was established by WMO and the United
Nations Environment Program to scientifically assess the potentia impacts of climate change, and
recommend options for adaptation and mitigation. Among the accomplishments of the IPCC has been the
determination of numerical values for the main green house gases for their potential to cause global
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warming, relative to the potential of carbon dioxide. These values for global warming potential (GWP)
are periodically reviewed and revised by the IPCC, with the most recent values having been published in
the IPCC’s Third Assessment Report (TAR). Some sample GWP values from that report are shown in

Table 3.6 [57].
Characterization Factor = Global Warming Potential (GWP)

Gas Lifetime (Time Horizon in Years)

(vears) 20 yrs 100 yrs 500 yrs
Carbon dioxide CO; 1 1 1
Methane CH,4 12.0 62 23 7
Nitrous Oxide N.O 114 275 296 156
HFC-23 CHF; 260 9400 12000 10000
HFC-32 CHF, 5.0 1800 550 170
SFe 3200 15100 22200 32400
CF4 50000 3900 5700 8900
HFE-125 CF;OCHF, 150 12900 14900 9200
Table 3.6 Climate change characterization factors

For many gasses, the time frame considered can have a dramatic impact on the calcul ated impact value.
This program will consider a 100 year time horizon, which is consistent with the U.S. EPA’s national
greenhouse gas inventory reporting practices.

Accounting for land use

When land use changes occur as a result of activities related to a product’s life cycle, it would be
desirable to include the change in the GHG sequestration potential of a site in the product’s
environmental declaration. The IPPC Guidelines for National Greenhouse Gas Inventories
identifies three sources and sinks that are affected by land use practices: aboveground biomass,
belowground biomass, and soil carbon. At this time, this program does not have access to spatial
data for specific land cover changes and how those changes would affect sequestration potential.
Therefore, this program will not include consideration of the IPCC sectors of Agriculture and
Land-Use Change and Forestry (LUCF) in product environmental declarations. However, in the
future, if reliable data becomes available, changesin sequestration would ideally be included.

Normalization

The U.S. EPA publishes an annual report of the total U.S. greenhouse gas emissions and sinks. For
emissions, the various compounds are aggregated into a total CO2 equivalent mass using the 100 year
values for global warming potential (GWP) from the IPCC Second Assessment Report (SAR). However,
since the release of the IPCC Third Assessment Report (TAR) in 2001, the EPA aso lists TAR GWP
values for comparative purposes. This program will use these TAR GWP values for normalization since
they are consistent with this program’s characterization method for climate change, and represent the
latest scientific understanding of the subject. The EPA report summarizes GHG emissions according to
sector, as shown in Table 3.7 [58].
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Year 2000 from TAR GWP
Sector

(Tg CO2 equiv)
Energy 6,009.3
Industrial Processes 325.6
Solvent and Other Product Use 4.6
Agriculture 471.4
Waste 264.0
Total 7,074.9
Land-Use Change and Forestry (690.2)
Net Emissions (Sources and Sinks) 6,384.7
Table3.7 Tota U.S. emissions GHG’s in 2000

[58]
Because this program will not consider Land-Use Change and Forestry when calculating product
impacts, this item will also be excluded from the normalization factor. Therefore, the normalization
factor will be calculated as:

7.0749.10" g CO2 equiv.
365days- 281,421,906 persons

=6.8876-10"g CO2 equiv.(person - day) *

Normalization Factor e changeusono =

It should be noted that the methods used by the EPA for calculating the U.S. total emissions will not
be exactly the same as those used by this program. For example, athough the economic sectors in the
table above can be generaly related to consumer activities, some items considered by the EPA should not
be, such activities related to the military. Additionally, the EPA method excludes the combustion of
bunker fuels used in international shipping from consideration, whereas this program will include the
contribution of international shipping to climate change.

Photochemical smog creation
Description of indicator

Ozone, when present at ground level, can degrade organic materials that are exposed to air, leading to
respiratory problems in humans as well as causing damage to man-made structures and reducing crop
yields. In the troposphere, ozone degrades rapidly, in a matter of weeks, and therefore can not rise though
the atmosphere to counteract the effects of stratospheric ozone depletion. Ozone can be formed when
volatile organic compounds, in the presence of oxides of Nitrogen (NOXx) are exposed to sunlight. This
ground level ozoneis also commonly referred to as smog.

Characterization

Episodes of high concentrations of ground level ozone are of alocal and regional nature, rather than
global. In addition, the tendency for smog to form depends not only on the local concentrations of NOx
and VOC gases, but also on the degree of sunlight exposure. Some LCIA methodol ogies have devel oped
characterization factors for specific regions. However, at this time program does not consider local
conditions for smog formation, although they may be incorporated in the future. This program will apply
the EDIP method which uses characterization factors to convert emissions of VOC’s to ethylene (CoHy)
equivalents. Two factors are provided for each gas, one each for low and high background concentration
of NOx. The high NOx value is intended for use at locations where the mean annual concentration of
NOKx is greater than 10 ppbv or 0.02 mg/m3 over rural areas. The low background NOx concentration
will be used here, since this condition is representative of most of the area of the United States. An
abbreviated list of these characterization factors is shown in Table 3.8.
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Substance emitted to Air Chemical Formula Characterization Factor Characterization Factor

Low NOx (g C2H4/g gas) High NOx (g C2H4/g gas)

Alkanes 0.40 0.40
Methane CH4 0.007 0.007
Ethane C2H6 0.1 0.1
Propane C3H8 0.5 0.4
Alkenes 0.5 0.9
Ethylene C2H4 1.0 1.0
Propylene C3H6 0.6 1.0
Aromatics 0.4 0.8
Benzene C6H6 0.4 0.2
Toluene (C6H6)CH3 0.5 0.6
Alcohols 0.2 0.3
Methanol CH30H 0.2 0.1
Ethanol C2H50H 0.2 0.3
Isopropanol CH3CHOHCH3 0.2 0.2
Table 3.8 Photochemical smog creation characterization factors

[50]
Normalization

The U.S. EPA includes volatile organic compounds (VOC’s) among six criteria pollutants for which it
publishes emissions data. The estimated VOC emissions for the year 2000 are shown in the Table 3.9
[59].

EPA Tier 1 Source Category vVOC -Emissipn- Area Source VOC -Emissipn — Point Source
(metric tons in the year 2000) (metric tons in the year 2000)

01-Fuel Comb. Elec. Util. 733 55,377

02-Fuel Comb. Industrial 15,329 141,647

03-Fuel Comb. Other 846,240 14,681

04-Chemical & Allied Product Mfg 78,028 151,977

05-Metals Processing 256 60,878

06-Petroleum & Related Industries 287,885 100,816

07-Other Industrial Processes 58,088 353,783

08-Solvent Utilization 3,940,756 442,227

09-Storage & Transport 970,771 96,096

10-Waste Disposal & Recycling 353,044 23,873

11-Highway Vehicles 4,831,119 0

12-Off-Highway 2,398,316 14

14-Miscellaneous 664,023 1,019

Sub Total 14,444,587 1,442,388

Total 15,886,975

Table3.9 Total U.S. emissions of VOC’s in 2000

[59]

Because the category indicator is measured in terms of ethylene (C,H,) equivalents, a characterization
factor needs to be applied to the EPA data for VOC emissions before it can be used to calculate the
normalization factor. This program will assume that the properties typical of alkanes are a sufficient
estimate for the mixture of VOC emissions. The EDIP method assigns alkanes an equivalency factor of
0.4+ 0.1 g C,H4/g alkane at both low and high background concentrations of NOx gas. An equivalent
C,H, value can then be calculated as [50]:
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Total U.S.VOC Emissionsin 2000 = 0.4g C,H,/gVOC-1.5887 -10*g VOC
=6.3548-10%g C,H, equiv
And the normalization factor as:
6.3548-10”g C,H, equiv.
365days- 281,421,906 persons

=61.8669 C,H , equiv.(person - day) ™

Normalization Factorg,, creaionusoooo =

Ozone depletion
Description of indicator

Depletion of the stratospheric ozone layer (not to be confused with ground level ozone creation) is a
global-scale environmental impact that is a result of the breakdown of ozone gas in the stratosphere by
emissions of halocarbons such as HCFC’s, halons, and other gases containing chlorine and bromine that
have long life-spans. The thinning of the ozone layer allows an increased amount of ultraviolet radiation
from the sun to reach the earth’s surface. The resulting increased exposure to UV light can increase the
frequency of skin cancer in humans, and cause genetic damage to al life forms. In 1987, United Nations
members signed the Montreal Protocol on Substances that Deplete the Ozone layer and agreed to
eliminate the production and use of the most harmful ozone depleting substances in phases over the span
of four decades [60]. The use of the most harmful substances, such as CFC-11, has aready been largely
phased out in the U.S. However, the use of replacement substances and methyl bromide in agricultureis
gtill a cause for concern. However, as with the other indicators, the severity of this environmental
concern will be periodicaly reviewed by the program administrator and if it is judged that ozone
depletion no longer represents a significant concern, it may be removed consideration in the
environmental declaration.

Characterization

The origina Montreal Protocol grouped substances according to the potential damage they could
cause to the ozone layer compared to the damage caused by CFC-11, considering their lifetime in the
stratosphere and their reactivity. These Ozone Depletion Potential (ODP) values were listed in Montreal
Protocol, and updated periodicaly to reflect the latest scientific understanding.  The most recent
publication by the World Meterological Organization (WMO) , the Scientific Assessment of Ozone
Depeltion: 2002, made revisions to the ODP for some substances. This program will use the “Updated
Semiempirical” ODP values from this report as characterization factors, since they offer the most recent
and complete list. The Montreal Protocol will be used to obtain values that were not updated by this
report. A selection of these characterization factorsis shown in Table 3.10 [61].

Characterization Factor =

Substance Ozone Depletion Potential
(g CFC-11/g substance)
CFC-11 CCI3F Trichlorofluoromethane 1.0
CF