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1. Introduction

The Greenhouse Gas Protocol Initiative (GHG Protocol) is a multi-stakeholder partnership of businesses, non-
governmental organizations (NGOs), governments and others convened by the World Resources Institute (WRI),
a U.S. based environmental NGO and the World Business Council for Sustainable Development (WBCSD), a

Geneva, Switzerland-based coalition of over 200 i

nternational

companies.

Launched

mission is to develop internationally accepted accounting and reporting standards and guidelines for corporate
greenhouse gas (GHG) emissions inventories and GHG projects, and to promote their use by businesses,
governments, NGOs and other organizations.

The GHG Protocol Initiative has previously produced the following standards and guidelines:

- GHG Protocol Corporate Accounting and Reporting Standard* (2004)
- GHG Protocol for Project Accounting (2005)
- GHG Protocol Land Use, Land-Use Change and Forestry Guidance for GHG Project Accounting (2006)

- GHG Protocol Guidelines for Quantifying GHG Reductions from Grid-Connected Electricity Projects
(2007)

The GHG Protocol launched a new initiative in 2008 to develop two new standards for:
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- Product life cycle accounting and reporting
- Corporate scope 3 (value chain) accounting and reporting

1.1

Introduction to Draft for Road Testing

Standard Development Process

The GHG Protocol Initiative follows a multi-stakeholder, consensus-based process to develop greenhouse gas
accounting and reporting standards with participation from businesses, government agencies, nongovernmental

organizations, and academic institutions from around the world.

This draft standard was developed between January and October 2009 by five technical working groups

collectively comprised of over 100 members from a diversity of businesses, government agencies, NGOs, and
academic institutions. The development was led and coordinated by WRI and WBCSD. A Steering Committee

! The GHG Protocol Corporate Standardi s s omet i mes
umbrella term for the collection of standards, tools and other publications provided by the WRI/WBCSD GHG Protocol

Initiative.

The Greenhouse Gas Protocol Initiative
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1 consisting of 25 organizations met three times between September 2008 and September 2009 to provide
2  strategic and technical direction to the process.
3
4 Process Structure
WRIWBCSD Secretariat
Steering Committee (25 members)
Product Scope 3
Technical Working Technical Working
Groups Groups
{ 100+ members) { 60+ members)
c Product Standard Scope 3 Standard
6
7 Timeline
8
Date Activity
November 2007 V  Survey and consultations to assess need for new standards
V  Steering Committee Meeting #1 (Washington DC)
September 2008 V  Technical Working Group Meeting #1 (London)
January 2009 V  Working groups begin drafting
March 2009 V  Steering Committee Meeting #2 (Geneva)
June 2009 V  Technical Working Group Meeting #2 (Washington DC)
August 2009 V  Stakeholder webinar and comment period
October 2009 V Steering Committee Meeting #3 (Washington DC)
V  First draft of standards released for stakeholder review
November - V  Five stakeholder workshops (in Berlin, Germany; Guangzhou, China;
December 2009 Beijing, China; London, UK; Washington, DC, USA)
VV  Stakeholder comment period on first drafts
;gr;gary -June A Pilot testing by several companies
Summer 2010 A Public comment period on second drafts
December 2010 A Publication of final standards
9
10
11 Process for Revising the Draft Standard
12

13 In 2010, WRI and WBCSD, in collaboration with the Steering Committee and Technical Working Groups, will:
14

15 - Revise the draft standard based on feedback received during five stakeholder workshops and the
16 stakeholder comment period (November 11 1 December 21, 2009)
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- Road test the draft standard with companies from a diversity of industry sectors and geographic

locations during January to June 2010

- Revise the draft standard based on feedback received during road testing

- Circulate a second draft for public comment in mid-2010
- Revise the second draft based on feedback received
- Publish the final standard in December 2010

Terminology: Shall, should and may

The tshalm fis used in this

st an d arrodder fooa GH@ idviertoayttoebe iv h a t
conformance with the GHG Protocol Product Standard. The t e r stmoulil ois used to indicate a recommendation,

but not a requirement. The term fimay 0is used to indicate an option that is permissible or allowable.

1.2 Goal and Scope of the Product Standard

The Greenhouse Gas Product Standard provides guidance for companies and other organizations to prepare an

inventory of emissions associated with a product. The primary purpose of this standard is to support public

reporting of product life cycle greenhouse gas (GHG) emissions to help users reduce these emissions by making

informed choices about the products they design, manufacture, sell, purchase or use. In the context of this

standard, public reporting refers to providing emissions-related information for a product, in accordance with the

reporting requirements specified under the standard, by making it

available in the public domain.

As awareness about climate change increases and concerns grow,
investors are demanding more transparency, and consumers are
seeking greater clarity and environmental accountability. Companies
increasingly expect their customers to demand that they measure and
reveal their GHG inventory annually, and this demand is expected to
increase in the future. Public reporting serves to satisfy stakeholder
demands for greater disclosure around GHG inventory of products. It
provides stakeholders, including customers, with information that may
favorably influence their decisions.

Public reporting boosts corporate image as stakeholders learn about
companiesd efforts to measure pr o
Moreover, when a company publicly discloses emissions-related
information, it is more likely to take steps to reduce these emissions

and incorporate addressing GHG impacts as an integral part of its

overall sustainability strategy. Public reporting provides impetus to
management to go beyond measurement and begin looking for
opportunities to reduce emissions along the supply chain. This has the
potential to bring increased positive media attention to the company

and its products.

Product i any goods or service.

Product life cycle i Consecutive
and interlinked stages of a product
system, from raw material
acquisition or generation of natural
resources to end of life, inclusive of
any recycling or recovering activity.

Product level GHG inventory i
Compilation and evaluation of the
inputs, outputs and the potential
GHG impacts of a product system
throughout its life cycle.

Comparative assertion i This refers
to an environmental claim regarding
the superiority or equivalence of
one product versus a competing
product that performs the same
function.

This standard provides an overarching framework for reporting of GHG

emissions associated with products. It is not intended to support mandatory GHG reporting as mandatory
reporting programs have their own set of rules and regulations. However, organizations may use the guidance

provided in this standard to develop their own policies and programs.

This standard is sufficiently flexible to support GHG quantification and reporting for many different types of
products. This flexibility, though, results in a standard that does not directly enable comparative assertions or

product labeling. Comparative assertion refers to an environmental claim regarding the superiority or equivalence

}{-/ The Greenhouse Gas Protocol Initiative
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of one product versus a competing product that performs the same function. Valid assertions or labeling requires
a greater degree of prescriptiveness than is provided in this standard.”

Further, this standard is not intended to support the accounting of GHG emission offsets or claims of carbon
neutrality. This standard focuses on emissions generated
avoided emissions or actions taken to compensate for released emissions.

2 The Standard will include guidance on how programs, developers, and organization can apply additional constraints to the
Standard requirements so that valid assertions and claims can be made. This section is currently under development.

k/-e/ The Greenhouse Gas Protocol Initiative 7
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1.3. Who should use this Standard

This standard is designed for companies and organizations® of all sizes in all economic sectors. (To be developed

further)

Box 1-1: GHG Protocol Standards

Companies and organizations may carry out a GHG inventory at a corporate, project and/or product level
using the appropriate GHG Protocol standard. Three other standards exist besides the GHG Protocol
Product Standard, which helps in developing a product-level GHG inventory. The GHG Protocol Corporate
Accounting and Reporting Standard enables corporate level GHG inventory development. The Scope 3
Standard provides additional guidance to cover the full breadth of information related to the corporate
supply chain. The Project Protocol enables businesses to quantify the GHG emissions associated with the
development of specific emission reduction projects.

All the standards serve the purpose of assisting companies to account for and reduce GHG emissions.
However, they differ in terms of their applications, purpose, and users. Companies can select the
appropriate standard to implement based on their individual reason for undertaking the GHG analysis, for
example:

9 The GHG Protocol Corporate Standard: Companies who seek to develop an understanding of their
corporate level GHG emissions establish an inventory following the Corporate Standard. They may also
be participating in voluntary or regulatory reporting programs based on the Corporate Standard. In
addition, as companies establish corporate level emissions reduction targets, they can use the
Corporate Standard to measure and demonstrate progress against these targets. At an operational
level, main users of the standard include personnel responsible for data collection and GHG emission
estimation for the company, as well as corporate GHG inventory developers.

9 The GHG Protocol Scope 3 Standard (Draft) : As stakeholders request increased disclosure from
businesses, companies are being asked to report a more complete picture of their corporate emissions.
The Scope 3 Standard provides guidance to companies who wish to broaden their corporate level
reporting to include upstream and downstream emissions. Undertaking the exercise of accounting of
these emissions can also facilitate stakeholder engagement and dialogue with partners along the value
chain. Main users of this standard would be personnel responsible for data collection for selected scope
3 activities (e.g., supply chain managers and vehicle fleet managers), and corporate GHG inventory
developers.

9 The GHG Protocol Project Standard:  As voluntary and regulatory GHG markets develop globally,
companies seek opportunities to develop discrete emission reduction projects. The Project Protocol
provides companies with a step by step methodology for developing such a project, which will support
compani es® engagement in gl obal GHG rReojeckdevelspers r
and auditors will be the main users of the standard.

9 The GHG Protocol Product Standard  (Draft): The Product Standard supports the development of
GHG inventories of specific company products and services for the goal of public disclosure. This
product level GHG analysis supports various business purposes, such as identifying emission reduction
opportunities along a productds supply chaiLBA p¢g
practitioners and personnel responsible for development and marketing of products (e.g., product
designers and managers) constitute the main user group for this standard.

Additional information on all GHG Protocol Standards is available at the GHG Protocol Website:
http://www.ghgprotocol.org/

% The term cenpany is used throughout the standard to represent a company or organization that may use the standard.

}{-/ The Greenhouse Gas Protocol Initiative
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1.3.1.Business Goals

Companies conducting product level GHG inventories may find that the process creates business value through:

- ldentification of GHG reduction opportunities in the supply chain of a product,
- Performance tracking,
- Product differentiation, and

- Supply chain engagement and improved disclosure practices.

As a good practice, users of this standard are encouraged to identify at the outset potential value creation or end
uses driving their decision to undertake product level inventory. Doing so should bring clarity and help in selecting

the right methodology and data to develop the inventory.

Identifying GHG reduction opportunities in the supply chain

chain

Business Goal Description
Identifying GHG reduction An organization applies product analysis to investigate new GHG
opportunities in the supply reduction and cost-saving opportunities throughout the supply chain

of a product

Product level GHG inventories, performed according to a consistent framework, provide a quantitative tool to help
identify emissionsd aswellascostd r educti on opportuniti es aProductgnveatoripstr oduct 6
provide detailed information on the relative importance of emission sources in the life cycle, information which

may be used to guide emission reduction action plans. Utilizing product level GHG inventories helps product
manufacturers to avoid the pitfall of focusing too heavily on the most proximate or obvious emission sources

with a product 0s emissionurddacton and ast sahirig bpportomitiesss i n g

associated

elsewhere in the supply chain.

This business goal may have internal and external end uses. Internally, product level GHG inventories may be
utilized to support green product design choices. For example, a shoe manufacturer seeking to meet a company
target of 10% lower life cycle emissions from its most popular shoe might employ a product level GHG inventory

to decide the most cost effective means to achieve this target. Externally, the shoe manufacturer may

communicate its product level GHG reductions to consumers as a component of a broader product launch.

Performance tracking

Business Goal

Description

Performance tracking

An organization utilizes product GHG inventory to establish performance
metrics and targets for continual improvement

Environmental and sustainability management systems, which are a popular means in the corporate sector to

systematically manage and communicate environmental performance, demand the use of performance

measurement to confirm the success of continual improvement processes. A product level GHG inventory
provides a quantitative performance metric that may be used within a broader management system that sets
targets for improvement, tracks progress and communicates successes to customers and other stakeholders.
Uses of a product level performance tracking metric may be both internal and external. External uses might
include an annual corporate sustainability report that is distributed publicly. Internal uses might include an annual
report to company executives charged with ensuring continual improvement in environmental performance.

Product Differentiation

Business Goal

Descriptio n

Product differentiation

An organization conducts a product level GHG inventory and pursues
reduction opportunities to differentiate its product in the marketplace and
better respond to customer desires

}{-/ The Greenhouse Gas Protocol Initiative
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Product differentiation is a broad term, encompassing all the specific end uses of product level GHG inventory
that may help a company distinguish its product in the market place. Comparative assertions fall under the
broader business goal of product differentiation. However, these two terms are not equivalent. For example, a
company may realize product differentiation simply by conducting and publicizing a product level GHG inventory

t hat demonstrates to consumers that the brand is concern

cycle. With consumers increasingly concerned about the environmental impacts of their product choices, product
level GHG inventories provide a new avenue for product managers to better connect with these consumer
concerns and differentiate their product in the marketplace.

Supply chain engagement and better disclosure practices

Business Goal

Description

practices

Supply chain engagement and An organization engages stakeholders through its supply chain to
improvement in disclosure

reduce emissions and strengthen connections

Product level GHG inventories require communication with multiple stakeholders and suppliers along the product
life cycle. From raw material vendors to final consumers, product level inventories provide an opportunity for firms

to engage with thei

r supply chain towards the common goal of reducing GHG emissions. Product inventories

should support engagement with suppliers to reduce product life cycle GHG emissions. The analysis process may

require solici t i
measur ed

nNng measurements that suppliers may have never
gets managedo, this pr oc e sAproutyevetGHEG inventarygneay e mi s s

also uncover valuable information that may be shared to help build positive relationships with product users. For

example, a product level GHG inventory of a home appliance may show that a large proportion of the product 6 s

emissions occur in

the use stage. This information may provide a platform for the product manufacturer to

communicate and collaborate with their customers to achieve lower product life cycle emissions.

1.4. Choosing a Product

Product GHG inventories can require a significant commitment in terms of time and resources, and companies
should carefully plan their investment towards such an exercise to achieve maximum benefits around GHG
reductions. Therefore, careful consideration should be taken of the products within the company and the potential
impact a product may have on reducing emissions and meeting other business goals. This should enable the
company to efficiently and effectively achieve its objectives.

Some basic examples of how a company may select the products for GHG inventories include:
- Preliminary review I A cursory review or screening exercise may highlight energy intensive or high
volume products which may be a prime candidate for GHG inventories

- Products d

esigned to enable GHG abatement i Adequate information on lifecycle GHG emissions of

such products as a result of GHG inventoriesmay strengthen a companyods

- New and emerging products i GHG reduction is usually more cost effective during product design phase
than after a product has been launched. Additionally, these may have a longer life expectancy than
established products and deliver more cumulative GHG emission reductions.

}{-/ The Greenhouse Gas Protocol Initiative
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Box 1-2: Influence of Business Goals

Once a product is chosen, a company should still consider business goals while performing the GHG
inventory. Although minimum requirements around public disclosure are set in the standard, a company
may also choose to consider collection efforts on specific data types or sources depending on the business
goal.

Product differentiation  often involves documenting and communicating the GHG impacts of specific
actions to demonstrate the company o slftioedusimdssgoatintd t
demonstrate commitment to developing environmentally superior products, it is crucial to get specific data
that differentiates the comibals desesgany m dogunenttherGHG h e
impact of the changes made to the product.

GHG reductions in the supply chain may depend on identifying specific opportunities to cut emissions
through product/process design, choice of raw materials, and/or choice of suppliers. This goal can be
supported by documenting the largest emission sources along the supply chain during the inventory
process, and then testing various change scenarios for their impact on these sources and the life cycle
GHG emissions.

Performance tracking hel ps t o reduce t he ¢ ompemonstiaescin@oue mi s
improvement. Given this goal, there is a greater need for accurate data for those elements that are

changing the most over time. For example, tracking if a new material is selected for a product (e.g., steel
versus plastic) and the accuracy of emissions associated with these materials will be key to tracking
changes in the emissions associated with the product.

Supply chain engagement establishes a closer dialogue with partners along the value chain to more
broadly improve GHG performance and business relations. It is important to specify the objective for such
engagement and the type of data to be exchanged to meet that objective. For example, a producer of
fertilizers may be interested in reducing the GHG emissions of its products. It would then be important to
engage its chemical suppliers and specify the objective and mutual benefits of such an engagement.

}{-ef The Greenhouse Gas Protocol Initlative
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2. Principles of Product GHG Accounting

The five accounting principles below are intended to underpin all aspects of GHG accounting and reporting for
products. Their faithful application should help ensure that a GHG emission inventory constitutes a true and fair
representation of {leletGHEG emigsians. Yitese pinciptes have tbeen derived from financial
and GHG accounting standards, sustainability reporting guidelines and life cycle assessment (LCA) standards.
Their primary function is to guide users in the implementation of this standard, in particular when facing decisions
related to the quality and quantity of information used in the inventory development process.

Relevance

Ensure the product GHG report serves the decision-making needs of all users identified within the report. Present
information in the report in a way that is readily understandable by the intended users with a reasonable
knowledge of GHG accounting and who are willing to study the information.

Completeness

Ensure that the GHG report covers all product life cycle emissions within the specified boundaries (including
temporal), state clearly any life cycle stages or significant non-GHG environmental impacts that have been
excluded and justify these exclusions.

Consistency
Use methodologies to allow for meaningful comparisons of emissions over time. Transparently document any
changes to the data, inventory boundary, methods, or other relevant factors in the time series.

Transparency

Address and document all relevant issues in a factual and coherent manner, based on a clear audit trail. Disclose
any relevant assumptions and make appropriate references to the methodologies and data sources used. Clearly
explain any estimates and avoid bias so that the report faithfully represents what it purports to represent.

Accuracy

Ensure that reported GHG emissions are not consistently greater than or less than actual emissions and that
uncertainties are reduced as far as practicable. Achieve sufficient accuracy to enable users to make decisions
with reasonable assurance as to the reliability of the reported information.

}/-/ The Greenhouse Gas Protocol Initiative 12
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3. Overview of Product GHG Accounting

3.1
Many

emi ssions

Key Concepts

of todayds product s

ar e

S u p p o, makimglaccbunting for their G&l@G d

a | o nlifg cycldchallgmging. driguret 381dllustrates some of the complexities for a

seemingly simple product: a loaf of bread. The upstream GHG emissions from the production of bread are spread
across farms, mills, bakers, retailers and transport providers which may or may not be part of one company or
corporation. Additionally, these activities may or may not take place in the same country. Finally, the company
needs to consider the downstream emissions of the bread due to its purchase, consumption and disposal.

Figure 3-1: A simplified life cycle for bread showing that the emissions associated with the final product occur across
a range of organizations and countries

Country A

Country B

eo

Transport

Transport

Transport

To begin understanding how to calculate the emissions of a product, the company first defines the functional unit.
The functional unit is the quantified performance of a product system for use as a reference unit (ISO
14044:2006, 3.20), and establishes the basis for which the GHG inventory is calculated and reported. Some
examples of functional units include drying 1000 pairs of hands; delivery of 1000 liters of fruit drink; provision of
890 lumens over 1 year; transport of 6 people and cargo by a vehicle over 100,000 miles; and many others.

The total GHG inventory over the functional unit of a product represent the sum of GHGs resulting from all stages
of its associated life cycle within the specified system boundaries, also referred to as the product system. While
Figure 3-1 represents a simplified example, product systems may be very complex. Figure 3-2 and Figure 3-3
provide more detail by examining the product system of glass bottles used in the packaging of beer (Note: in this
example the functional unit of the product system is 1000 liters of beer delivered and 439 kg of PET bottles are
required to support this function). Figure 3-2 identifies the key processes that compose the PET bottle product
system. Figure 3-3 examines the same product system in greater detail by providing a process view of the PET
bottle product system with the same functional unit of 1000 L delivered.
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Figure 3-2: Simplified PET Bottle Product System

Production of
virgin raw
materials

100 % 56 kg
A

Production of
PET bottles

100 % 56 kg

Filling etc

100 % 56 kg
L

Distribution 90 %
and -~ PET to material recycling
Use 504 kg
10% 3.6 kg
y
Waste
management

Source: Widheden, J,, Ekvall, T and Neilsen, P. H. (1998)
http://www?2.mst.dk/Udgiv/Publications/1998/87-7909-014-1/pdf/87-7909-014-1.PDF
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Figure 3-3: Complete Product System for PET Bottles, Expanded from Figure 3-2
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Source: Widheden, J,, Ekvall, T and Neilsen, P. H. (1998)
http://www?2.mst.dk/Udgiv/Publications/1998/87-7909-026-5/pdf/87-7909-026-5.PDF
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Box 3-1: The Role of Perspective in Product GHG Accounting

Multiple entities are involved in the production, distribution, use and disposal of products i including raw
material suppliers, manufacturers, distributors, retailers, consumers, etc. Each entity in the supply chain has a

different perspective in the life cycleofa gi ven product . Depending on an
portion of the pr odu cstoccwred priof te thair inwliveenent imtheslife cyole) whilehthe
remainder of life cycle emissions will occur subsequent to theirinvo |l vement i n t he I[pgured

3-4 is an example of a company that sells a final good called a widget. In this example, all material acquisition,
material processing, and widget production has occurred pri or to the companyods
life cycle. Figure 3-5is an example of a company that produces an intermediate good to be used in the
production of the widget. In this example, material processing and widget production occur subsequent to the
companyo6s involvement in the productods |ife cycle.

Figure 3-4: Perspective of a Company Selling Final Goods

Material

Material .| Widget Widget N Widget
Acquisition | Processing | Production Use Disposall

Estimates of Future Activities
(e.g., expected consumer
behavior)

Data on Historic Operations
(e.g., based on most recent calendar year)

Figure 3-5: Perspective of a Company Selling an Intermediate Good

Material Material | Widget | Widget N Widget
Acquisition Processing 7| Production Use Disposal

Data on Historic
Operations

(e.g., based on most
recent calendar
year)

Estimates of Future Activities
(e.g., expected customer/consumer behavior)

Understanding perspective in a productds I|ife tecl
types and quality of data a company is able to obtain, the level of influence a company has to make GHG
reductionsoverpor ti ons of tchkcte, apdrithe thethods fosestimatihgeemissions (i.e. past
emissions may be measured using historical data while future emissions may be forecasted based on
assumptions and models)

(Additional examples to be provided, as needed)

Mapping out the product system allows a company to identify the processes which are directly attributable to
the functional unit, all of which need to be accounted for in the product GHG inventory. Collecting data on the
GHG emissions of the processes may be time consuming; therefore, a company may benefit from organizing
data needs and performing a data screening assessment.

Such screening assessments use readily available data to enable a quick, visual guide to assist in data
collection efforts. Figure 3-6 and Figure 3-7 provide examples of how a screening assessment may be used
to identify high priority areas for further in-depth analysis. In both cases, the main product elements are
assessed using GHG emission factors derived from modeled data. Their relative GHG impact is then used to
gauge their overall significance. In the case of Figure 3-7, data uncertainty is used in addition to help further
differentiate the main product elements. This screening analysis of high level inputs may be combined with
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more qualitative assessments (for example, of data quality or uncertainty) to create a risk matrix that may
further inform decision-making. Although data for all processes are included in the product system GHG
inventory, a data screening may help a company prioritize data collection on processes or inputs with the
largest impact, as they require the best quality data.

Figure 3-6: An lllustrative Example of how a Screening Analysis may Result in a High Level Analysis of GHG
Emiss ion Contributions for a Plastic Bottle of Soda

ILLUSTRATIVE

Component Potential Priority
Contribution
P I 10 SR [N

N R L

Figure 3-7: Example of a Screening Assessment for a Plastic Soda Bottle which Combines Estimated GHG
Emissions Data and a Qualitative Assessment of Uncertain ty

PET
Battlas

Once data has been collected for the GHG emissions of each process, the global warming potential of the

product life cycle is determined. A company then uses these results to identify areas along the supply chain of

a product where GHG reductions may be achieved.

Other environmental impacts occur during the life cycle of a product that may be important to consider in
business or organization-level decisions. Therefore, while this standard only addresses the global warming
potential of a product, it is worthwhile for users of this standard to consider the complete suite of
environmental impacts when making decision on how to reduce their environmental impacts. Examples of
potentially significant non-GHG impacts for some products include: clearing forests for palm oil production
causing environmental degradation, excessive use of scarce resources such as freshwater in production of
beverages, and health impacts from using lead-based paints.

The complexity of performing a product GHG inventory brings to light the need for consistent and accurate
accounting standards. The concepts outlined in this standard are based on the concepts of life cycle
assessment and derived from standards published on the subject (ISO 14040 and ISO 14044). A full list of
standards and publications that may be beneficial for a company to refer to for more information on GHG
inventories is given in Appendix F. It is important to note that the term GHG inventory is often used

k/-/ The Gresanhouse Gas Protocol [nitlative
- 4

. Pl P balituk fio fbuid aad difeialde o Leiuils 611 dilemjni

17



N -

©ooo~NO U~ W

10
11

12
13
14

15

DRAFT FOR ROAD TESTING i JANUARY 2010

synonymously with a life cycle assessment considering only one impact category (global warming potential),
or a carbon or GHG footprint.

3.2. Steps to Performing a Product GHG Inventory

Figure 3-8 outlines the steps to perform a product GHG inventory in conformance with the GHG Protocol
Product Standard.

Figure 3-8: Overview of Steps to Perform a Product GHG Inventory

Define the Identify

Functional the Collect Perform Data

Unit for the Product Data Perfor_m Cal_cu!ate QOuality
Allocation Emissions A&: ExEfbnt

Chapter8 Chapter3d Chopter 10 Chapteril Chapter 12

Establishthe
Methodology

Conduct Report
Assurance Emissions

Product System
Chapter 4 System Boundary

Chapter
7
Chapter 5 Chapter6

Standard requirements and guidance for each step is described in the following chapters.

e
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4. Establishin g the Methodology

4.1. Requirements

This standard is based on a process life cycle approach to product GHG accounting. Under the process life
cycle accounting approach, companies shall quantify and aggregate the emissions from each specific process
within the established boundary of the product system.

This standard is based on an attributional approach to product GHG accounting. Companies shall use an
attributional approach to assign life cycle GHG emissions to an individual product system for the purpose of
public reporting, unless existing sector-specific or program guidance stipulate the need to address indirect or
consequential emissions sources. An attributional approach to GHG emissions accounting in products
provides information about the GHG emitted directly by a product and its life cycle.

Companies shall account for and report emissions of all Kyoto Protocol greenhouse gases from the product
life cycle. These include carbon dioxide (CO,), methane (CH,), nitrous oxide (N,O), sulfur hexafluoride (SFg),
hydrofluorocarbon compounds (HFCs), and perfluorocarbon compounds (PFCs). Companies may
additionally report non-Kyoto gases as applicable.

4.2. Guidance

The total life cycle GHG emissions for a product are determined by aggregating the emissions associated with
each process within the product system. This procedure is commonly known as the process approach to
GHG inventory accounting. The process approach method involves quantifying and aggregating the
emissions from each specific process within the established boundary of the product system. The information
gathered during a process-based inventory allows a company to identify hot spots and reduction potentials
throughout the supply chain. Other approaches to estimate GHG emissions of a product that do not facilitate
reductions over the product supply chain (and are therefore not appropriate for this standard) include
allocation of a corporate or county level inventory to represent an individual product, or using the economics
and energy use of a product sector to estimate emissions.

4.2.1.Assigning Emissions Responsibility  Following the
Attributional Approach

A core concept of process-based GHG inventories is that the reported GHG emissions should not cover only
one facility or st agtage bubratleer considedthedull esof drocesses tlatyae| e
associated with the productd s e nt i r e wolmethogologigs ol performing process-based GHG
inventories have been distinguished: the attributional approach and the consequential approach.

An attributional approach to GHG emissions accounting in products provides information about the
GHG emitted directly by a product and its life cycle. The product system includes processes that are
directly linked to the product by material, energy flows or services following a supply-chain logic.

A consequential approach to GHG emissions accounting in products provides information about the
GHG emitted, directly or indirectly, as a consequence of changes in demand for the product. This
approach typically describes changes in GHG emissions levels from affected processes, which are
identified by linking causes with effects.

In general, the attributional approach is most applicable to product-level GHG accounting and reporting.
Therefore, GHG inventories performed in conformance to this standard follow the attributional approach.
Additionally, the attributional approach is:

- Consistent with existing GHG emissions accounting in the GHG Protocol Corporate Standard.

- Consistent with the intent of public reporting as a direct accounting of emissions attributable to a
product.

- Consistent with traditional approaches to management and control of emissions.
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However, there are some cases where the consequential approach identifies indirect impacts that are
important to consider for certain products, such as the impacts of indirect land use change on biofuels. If
sector or product specific guidance exists, such as a product category rule (see Box 4-1), that identifies a
need to include consequential impacts in a product-level GHG inventory, a company should follow that
guidance. Additionally, a company using GHG inventory results to reduce emissions should consider the
consequences of any decisions that may indirectly impact the market or demand for other products or energy
sources.

Box 4-1: Product Category Rules

Sector or product category specific guidance plays an important role in clarifying accounting procedures for
specific products. These product-level guidance documents, sometimes referred to as Product Category
Rules (PCRS)4, contain information on functional units, product system boundaries, allocation procedures,
and other product specific considerations. A PCR is a set of specific rules, requirements and guidelines for
developing Type Il environmental declarations for one or more product categories. (Source: ISO 14025, 3.5)
An Type lll environmental declaration is an environmental declarations providing quantified environmental
data using predetermined parameters and, where relevant, additional environmental information. (Source: ISO
14025, 3.2)

Throughout this document, sector or category specific resources such as PCRs may be referenced as a
secondary source of information beyond this standard to aid a company in making important inventory
decisions. Additionally, in the reporting requirements a company is asked to disclose any sector or category
specific literature that was used to complete the inventory.

Box 4-2: Comparison of Attributional and Consequential Accounting

The objective of the attributional approach is to assign responsibility for the total emissions associated with a
process to the process outputs. In contrast, the objective of the consequential approach is to assign
responsibility for emissions based on changes in the system characteristics. While the attributional approach
focuses on how to assign a known quantity of emissions to multiple products, the consequential approach
focuses on how the total quantity of emissions changes as a result of the production and consumption of a
given product.

Under the attributional approach, the general rule for determining whether a process should be considered in
life cycle GHG accounting is to determine whether the process is part of the supply chain of one of the life
cycle stages of the product, i.e. is it possible to link the product with the process by following flows purchased
materials, energy and services. This is a common approach to assignment of emissions, see the example
below.

The main objective of the consequential approach, on the other hand, is to determine how global emissions of
GHG may change based on the decision to produce and consume more of a specific product (or, equivalently,
of a specific model of a product). The general rule for determining whether a process should be considered in
the life cycle GHG accounting of a product is to determine whether the process may change its output based
on the increased (or reduced) demand for the product. Information on how specific markets respond to
changes in demand is used to determine what processes are affected. The consequential approach
sometimes results in the exclusion of processes in the direct supply chain of a product because their output is
unaffected, or in the inclusion of processes not part of the supply chain of a product because they are
nonetheless affected.

Figure 4-1: lllustrative Comparison of Attributional versus Consequential Approaches

* A list of existing PCRs/PSRs worldwide can be found in the website of GEDnet (Global Type Il Environmental Product
Declarations Network).
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Attributional Consequential

Source: B P Weidema (2003) - Market information in life cycle assessment. Copenhagen: Danish
Environmental Protection Agency. (Environmental Project no. 863).

Example
Factory A6s operations are associated wiFdctoryA pgroglucesm
5,000 units of a product (call this Product A) over the same time period. Company B purchases Product A for
use in production of Product B.

Under an attributional approach Product A is assigned 2 kg CO2e/unit (i.e., 10,000 kg CO2e/5,000 units).

Under a consequential approach examining the effects of increasing consumption of Product B, the emissions
contribution from manufacturing for Product A to the life cycle of Product B depends on the cause-and-effect
relationship between Product A and Product B. For example, one possibility would be that Factory A is
operating at full capacity and additional units would necessitate facility expansion or outsourcing. This shift
could have implications for the fuel mix used in manufacturing Product A and thus the GHG emissions
contribution from manufacturing Product A to the life cycle of Product B.

(Additional examples added if needed)
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5. Defining the Functional Unit

5.1. Requirements

Companies shall define the unit of analysis as the functional unit of the product. Companies shall consider the
following elements when determining the functional unit:
- The function or performance characteristics provided by the product system

- Reference flow (i.e., amount of product necessary to fulfill the function and the quantity to which
assessment results shall be normalized)

- Relevance to the study goal (i.e., why a particular functional unit was chosen in the context of a
particular goal)

Companies should consider the following elements if relevant:
- Product/system properties that differentiate the function being provided based on properties such
as technical quality and aesthetics

- Market segment characteristics such as geographic location, customer preferences and temporal
scales

5.2. Guidance

In order to properly calculate the GHG inventory of a product it is necessary to develop a description of the
product system that is being analyzed. The product system description should be in clear language, be as
guantitative as possible, and be consistent with the goal of the study. The description should include the
performance characteristics (function) of the product system and the functional unit.

What is a functional unit?

The functional unit is the quantified performance of the product system which is used as a reference unit (ISO
14044: 2006). The functional unit is necessary as it is the reference against which all relevant inputs and
outputs of the product system are normalized. A functional unit is particularly useful for comparisons between
products and services that provide the same function.

The description of the functional unit may be relatively uncomplicated for simple products and it may be
multifaceted for complex products. For example, the functional unit for a study focused on calculating the
GHG inventory of a basic material such as zinc might be defined as the primary production of a kilogram of
special high grade zinc. For a more complex product, such as an appliance, the GHG inventory calculation
might take into consideration the GHG emissions associated with the raw materials that go into the appliance,
the emissions from manufacturing and the supply chain, the expected lifetime of the appliance, and the
emissions associated with the use stage energy consumption and end-of-life. Therefore, the functional unit of
the appliance needs to be more detailed and depending on the goal of the study it might need to include
information on all of these aspectss.

How to define the functional unit

How a company defines the functional unit may vary depending on the material or product of interest and to
whom the results are communicated. Regardless, the following elements need to be addressed when defining

the studyds functional uni t :
- The quality of the product
- Service life

- Use Patterns
- Technical performance characteristics and maintenance requirements

- End-of-life of the product (e.g. availability of recycling infrastructure and ultimate fate of material(s),
components or subcomponents)

® For further guidance on functional units the reader is referred to the list of standards and publications in the Appendix.
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Examples of Functional Units

Hand drying

For the service of drying hands, a number of options are possible. The selected functional unit for a study may
be expressed in terms of the identical number of pairs of hands dried for the systems studied. For each
system, it is possible to determine the reference flow, e.g. the average number of paper towels required for
one hand-dry. It is also possible to compile an inventory of inputs and outputs on the basis of the reference
flows and calculate the associated GHG inventory. At its simplest level, in the case of paper towel, this would
be related to the paper consumed. The required elements to be included in the functional unit description for
the paper towel product, for example, could be presented as follows:

- The paper towel product shall be of sufficient quantity to provide 1,000 individual hand-dryings
following washing with water

- Eachhand-dr yi ng requir es x2 Xios hseieztes oo fofX X b quality;
2,000 sheets

- The goal of this study is to establish the GHG inventory of typical hand towels under common
usage conditions.

Lighting

In the provision of lighting, the quality and intensity of the light may be an important consideration. In industrial
applications maintenance considerations may also be important as waste management (e.g. how often do the
lights need to be cleaned or replaced) and whether they contain any hazardous materials that require special

handling).

- The functional unit could be expressed as Lighting 10 square meters with 3000 lux for 50000
hours with daylight spectrum at 5600 K (modified from The Product, Functional Unit and
Reference Flows in LCA")

- The reference flow to fulfill the above function could be: 300 light bulbs

- The goal of the study is to establish the GHG inventory of a specific light bulb over its full life
cycle.

(Additional examples to be provided as needed)

Using Sector Specific Guidance to Define a Functio  nal Unit

This Standard recognizes the need for consistent functional units across product categoriess. There are a
number of Environmental Product Declarations systems around the globe that are defining functional units for
a variety of product categories. Category or sector specific guidelines are a useful source of functional unit
definitions within product categories, assuming they meet the specifications of this standard. These guidelines
should be used as the source of the functional unit if they: 1) exist for the specific product category being
evaluated, 2) meet the requirements of this standard for the functional unit definition as stated above, and 3)
meet the goal of the study. In the absence of category guidance, industry groups, in consultation with
appropriate stakeholders, may want to establish common definitions.

® Examples were taken from 1ISO 14048

! http://www2.mst.dk/common/Udgivramme/Frame.asp?http://www2.mst.dk/udgiv/publications/2004/87-7614-233-
7/html/indhold_eng.htm

8 Functional units shall be consistent to perform product comparisons.
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6. Boundary Setting

6.

1.

Introduction

Determining the boundary of the product system is an important step in performing a product inventory, as it

defines the bounds for data collection. Additionally, rigorous and well defined product systems are necessary
public reporting and
interlinked stages; within each stage, processes that are attributable to the function of the studied product or
service are considered within the product system boundary.

t o

me et

the standardbo

s goal of

This Chapter establishes the standards for setting the product system boundary around the product life cycle
to establish easy to follow, consistent rules. Although data collection is not considered specifically when
establishing the product system boundary, the concepts of boundary and data are closely intertwined.
Therefore, the boundary setting requirements of this standard were developed to allow all companies the
ability to calculate emissions for a comprehensive product life cycle, all stakeholders easy to understand
emissions calculations, and all readers or users of reported data actionable information.

6.

2.

Requirements

A company shall map the life cycle of the product from raw material acquisition through to end-of-life and
disposal. This is referred to as a process map. Companies shall perform full life cycle GHG inventories
(cradle-to-grave) for all final products. In some cases, the use or end-of-life stages of a product may not be
reasonably assumed. For these intermediate products, a cradle-to-gate may be performed. The temporal
nventories shal/l be based on

boundary of all GHG i
lifetime is unknown, a company shall assume a temporal boundary of 100 years.

Processes that are attributable to the function of the product shall be included in the boundary of the product
system. These processes aredirecttyc onnect ed over
extractionandpre-pr ocessing of
are referred to as foreground processes throughout this standard.

product

t h e pateriadouendrgy Sowd, frome
c 0 mp o n eofilifesThasenprooessgsh

Processes that are not directly attributable to the function of a product include facility operations, corporate
activities, and capital goods. These are referred to as background processes throughout this standard.

Capital goods shall be included in the product system if deemed significant for the studied product or
product sector

Facility operations and corporate activities should be included in the product system where relevant

Significance shall be proven for capital goods using a qualitative or quantitative test. Qualitative significance
is based on existing literature and/or sector specific data, while quantitative significance is based on the
contribution of capital goods to the total system impacts. Companies shall perform the qualitative significance
test first. If significance is not determined, a company should try to collect or estimate data before using the
quantitative significance test. If neither test provides sufficient evidence of the insignificance of capital goods
for the studied product or product sector, capital goods shall be considered significant and shall be included
in the product system boundary. Use of either significance test shall be reported and assured.

6.

3.

Guidance

Foreground processes are identified by first mapping out the life cycle of a product. Five life cycle stages
have been defined in this standard, which are illustrated in Figure 6-1.

¥
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Raw Material Acquisition and Preprocessing |
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product |ife cycle

==

i
Returned lo Nature
Figure 6-1: The Five Stages of a Product Life Cycle  (Simplified for lllustrative Purposes)

Clear life cycle stage definitions are used to define boundaries and report emissions consistently across all
products using this standard. The following identifies general boundaries and foreground processes
associated with each life cycle stage:

Raw Material Acquisition and Preprocessing:

The raw material acquisition and preprocessing stage starts when the material is extracted from nature, and
ends when the product components reach the gate of the production facility or service delivery operation.

Raw material is defined as a primary or secondary material that is used to produce a product, which is
typically supplied in the form of ingots, granules, powders, etc. as needed for the production process (note:
secondary includes recycled material). If several materials are used for the product, several raw material
acquisition stages may be included within the boundary. This stage often includes foreground processes such
as

- Mining and extraction (materials or fossil fuels)
- Cultivation of land and harvesting of trees or crops
- Use of fertilizers

- Additional processes to make sure that the raw material meets the customer requirements, e. g. of
form and chemical composition.

o Cleaning and sizing

o Chipping of wood for use in wood products

o Conversion of crops for use in food products
- Land use impacts as defined in Appendix B

Because the stages are defined to represent the continuous path of a product through its life cycle,
transportation occurs within these stages. For the raw material acquisition and preprocessing stage the
boundary ends when the component reaches the gate of the production stage; therefore, the transportation of
the component from one to the other is an important foreground process. Equally important are transportation
processes that occur during the operations of a stage, an example being the transport of coal by trucks within
the coal mine.
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Production :

The production stage starts with the product components entering the production site and ends with the final
product leaving the production gate. Site and gate are used here figuratively, as a product may go though
many foreground processes and corresponding intermediate facilities before exiting the production stage as a
final product. During production, the product undergoes the transformation from product component, to
intermediate product, to the final product; additionally, any co-products or wastes formed during production
are considered in this stage. Production includes foreground processes such as:

- Production of the intermediate (semi-finished) product(s);

- Transport of intermediate products between foreground processes;

- Production of the final product by assembling of the intermediate products;
- Use of catalysts or other ancillary materials during production

- Any additional preparing of the finished product including forming, surface treatment, machining and
other processes, as appropriate.

Product Distribution and Storage:

The product distribution and storage stage starts with the product leaving the gate of the production facility
and ends when the consumer takes possession of the product. Several legs of distribution and storage may
occur for one product, including storage at a distribution center and a retail location if applicable. Product
distribution and storage includes foreground processes such as:

- Storage Operations

- Receipt

- Put away

- Cycle counting

- Picking

- Stock care

- Shipping activities

- Transportation between locations
- Retail activities

Use Stage:

The use stage begins when the consumer takes possession of the product and ends with the used product
entering the end of life. For some products the use stage does not required energy or product emissions (i.e.
a chair); for these products transportation from the storage facility to the use-location to the end-of-life location
may be the major foreground processes. Typical foreground processes for distribution and use include:

- Transportation to the use location and during use

- Storage at the use location;

- Normal use;

- Repair and maintenance occurring during the usage time;
- Preparation of a product;

- Transportation to end-of-life.

End-of-Life Stage:

The end-of-life stage boundary begins when the used product is ready for disposal, recycling, reuse, etc. and
ends when the product is buried, returned to nature (combustion, deterioration), or transformed to be recycled
or reused. Few cases exist where the use stage and end-of-life stage occur simultaneously (i.e., food
products, energy). However, in these cases a company should still consider the end of life of any waste,
including packaging, accumulated throughout the life cycle. Processes that occur as a result of the disposal
are also included within the end of life stage. End-of-life foreground processes may include:
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For a service, the production and use stage may be combined into the service delivery stage. This stage
encompasses all operations required to complete a service. Considering the example of a home appliance
repair person, these foreground processes include driving to the home, assessing the appliance, ordering or
picking up parts, and returning to complete the final repair. All material flows (i.e. parts needed for the repair),
energy flows (fuel to deliver the service person and/or parts), and end-of-life considerations of materials and
wastes make up the foreground processes along the service life cycle.

6.3.1.Identifying Use and End -of-Life Foreground Processes

For most products, the product components and product manufacturing are well known processes. Once the

product enters into the control of the user, it is less certain what the use phase and end-of-life of that product

may be. For example, although a frozen meal has instructions on how it should be prepared and how long it

should be stored, a company cannot prevent a user from disobeying those instructions. This could have an

impact on the GHG inventory if a user keeps a product in the freezer for 1 year instead of the recommended 3

months. Therefore, it is imperative that a company relays to the user what use and end-of-life assumptions

have been made an dions cowdimpaa theuGHE niestoryaotatproduct. This includes

transport distances, storage (place and length), preparation, and disposal. A company should base their use

and end-of life assumptions on manufacturer recommended use phase instructions and typical disposal. In

the case where no manufacturerds recommendati ons exi st,

- Sector-specific guidance that specifies the requirements and guidance for developing
scenarios and service life for the use stage of the product being assessed;

- Published international standards that specifies the requirements and guidance for developing
scenarios and service life for the use stage of the product being assessed;

- Published national guidelines that specifies guidance for developing scenarios and service life
for the use stage of the product being assessed,;

- Published industry guidelines that specifies guidance for developing scenarios and service life
for the use stage of the product being assessed,;

- Ascenario and service life for the use stage defined by the organization undertaking the
product inventory.

Distance from use to disposal and disposal procedures (i.e. landfill, incineration) should be based on the
average values for the area (state, region, country) where the product is used. If recycling is part of a

pr odu c toBlite, acamgany should account for those processes following the procedures and guidance
given in Chapter 8.

Carbon storage may arise during the use phase of a product when biogenic carbon forms part or all of a
product (e.g. wood fiber in a table), or when atmospheric carbon is taken up by a product over its life cycle
(e.g. cement). Due to the uncertainty of the use phase of a product, carbon storage should not be included as
a carbon credit in the GHG inventory; however, the carbon storage potential of a product should be reported
separately, as identified in the reporting requirements.

6.3.2.Temporal Boundary

The temporal boundary of a study effects data considerations over the life cycle, particularly in the use and
end-of-life stages. Some products have distinct temporal boundaries, while others could vary largely
depending on the user. Additionally, products may remain in a landfill indefinitely. All products should be
assessed until the end of their distinct service life and disposal. However, if no distinct lifetime is known, a
temporal boundary of 100 year should be assumed.

6.3.3.Intermediate Products

Products are divided into two categories: final products and intermediate products.

For final products, a cradle-to-grave assessment is required. For intermediate products, a cradle-to-grave
assessment may not be feasible if the eventual fate of a product is unknown. For example, a manufacturer of
plastic resin may sell its product to a customer without knowing whether the plastic resin may eventually be
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transformed into plastic bottles, car parts, laptops, etc. In such a case, companies may conduct a cradle-to-
gate assessment. Producers of intermediate products should provide cradle-to-gate assessments of their
products to their customers as a step toward the calculation of complete cradle-to-grave assessments of final
products.

Companies conducting a cradle-to-gate inventory for an intermediate product shall clearly disclose in the
public report that the inventory represents the cradle-to-gate, rather than cradle-to-grave, emissions of the
product. Companies shall justify that their product is an intermediate product and that the final use of the
product is unknown. .For example, although general resins may be considered an intermediate product, if a
company makes a specific resin that is only used in one final product, then a cradle-to-grave inventory is
required because the final use of the intermediate product is known. Additionally, a cradle-to-grave inventory
is required for products (e.g., consumer products) sold to retailers, because they are final products that are
not processed or transformed before the use stage.

Companies may not selectively include either the use stage or the end-of-life stage. If the use stage is
included in an inventory, the end-of-life stage shall also be included, and vice versa. For example, a company
shall not include any end-of-life recycling of an intermediate product in a cradle-to-gate assessment. To
include recycling of an intermediate product in the GHG inventory, a cradle-to-grave assessment is required.

Producers of intermediate products should optionally choose one representative end use application for their
product and conduct a full cradle-to-grave assessment for a representative product. For example, if a
manufacturer of plastic resin knows that the majority of its resin is used as an input to manufacture plastic
bottles, the company should choose plastic bottles as its representative product for conducting a cradle-to-
grave assessment. The company should then report emissions on both a cradle-to-gate basis (for plastic
resin) and cradle-to-grave basis (for plastic bottles).

Box 6-1: Cradle -to-Grave and Cradle -to-Gate GHG Inventories

Products are divided into two categories:

Intermediate products are goods that are used as inputs in the production of other goods and services
rather than entering the use stage in their current form. Intermediate products require further processing,
transformation within the system, or inclusion in another product system before the use stage. Examples
include steel bars, microchips, electrical motors, metals, resins, plastics, and machinery components (i.e. ball
bearings).

Final products are goods and services that are ultimately consumed by the end user rather than used in the
production of another good or service. Final products enter the use stage in their current form without further
processing, transformation within the system, or inclusion in another product system before the use stage.
Examples include a car, laptop computer, or vacuum cleaner.

(Note: In some cases, the end user is a company producing other goods. These products are considered
final goods rather than intermediate goods. Examples include catalysts, turbines, fuels, etc.)

Product GHG inventory assessments are divided into two categories:

Cradle -to-gate: This inventory includes all GHG emissions in the life cycle of a product from the beginning of
the life cycle (e.g. raw material acquisition) up through the point of sale to the customer, including the
emissions from processes owned or controlled by the reporting company. From the perspective of the
reporting company, a cradle-to-gate assessment includes data on historic emissions but excludes estimates
of future emissions after the product is sold to the customer. A cradle-to-gate assessment is a subset of a
cradle-to-grave assessment. These are sometimes referred to as Business-to-Business (B2B) inventories.

Cradle -to-grave : This inventory includes all GHG emissions in the complete life cycle of a product from the
beginning of the life cycle (e.g. raw material acquisition) through final disposal or end use by the end
consumer. From the perspective of the reporting company, a cradle-to-gate assessment includes both data
on historic emissions and estimates of future emissions. These are sometimes referred to as Business-to-
Customer (B2C) inventories.
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Figure 6-2: lllustration of Cradle to Gate and Cradle to Grave Boundaries
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6.3.4.Process Mapping

A process map identifies stages and foreground processes throughout the product life cycle. A company

should track wastes, co-products, and component inputs within the process map. However, as specifics about

the processes and inputs of a product may be considered confidential, a company may report a generic
version of the process map. At a minimum, the reported process map should make clear:

- The flow of a product (and its components) through its life cycle
- The life cycle stages considered in the study
- The general processing steps of a product

An example of a minimal process map to be reported for the production of a car is given in

; The Greanhouse Gas Protocol [nitiative
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Figure 6-3. A company is encouraged to prepare a detailed process map for internal use, as process maps
help to visualize data needs and should inform assurance providers of the scope of the product system.
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Figure 6-3: Examp le Process Map for a Car ( Cradle -to-Gate Inventory)
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The general stage definitions are provided as guidance, and depending on the particular product a company
may find that disaggregating the stages provides more insight into the emissions of the product. This could
include separating raw material extraction from preprocessing and component transport, or separating the
production process into many stages. Further separation of stages may provide a company with additional
insight into areas for potential GHG reductions. This is particularly true for an intermediate product where only
some of the five stages are included in the inventory. Figure 6-4 illustrates a process map for a cradle-to-gate
inventory of an intermediate product. In this example, some recycling is shown as it occurs within the
extraction and fabrication stages; however, if the company wanted to include recycling of the flat steel product
after its use, a cradle-to-grave assessment is required. For an intermediate product, a company should clearly
state the end-point of the inventory. For this example, the end point is a flat steel product exiting the
production gate and ready for delivery.

=
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1
2 Figure 6-4: Example Process Map for Flat Steel Product (  Cradle -to-Gate Inventory)
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6
7 Process maps should also be created for a service, as illustrated in Figure 6-5. Because a service may
8 not follow the same life cycle stages as a good, the assurance provider should assure that all relevant
9 processes for a service are included in the inventory.
10
11 Figure 6-5: Process Map for a Tow Truck Service
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6.3.5.Background Processes

Background processes are not directly attributable to the function of a product. In general, three types of
background processes exist:

- Facility Operations
o Facility utilities to run day-to-day activities (electricity, water use)
o Capital good management (on-site transport, maintenance)
o General facility supplies (paper, cleaners)
o Treatment of emissions (water or air)
- Corporate Activities and Services
o Personnel
Financial Accounting
Information Systems Management
Marketing
Research and Development
AHeadquarterso activities
EH&S
o Travel
- Capital Goods

O 0000 o

Facility operations and corporate activities should be included in the product system boundary, where
relevant. Companies that do have corporate inventories are encouraged to account for the portion of the
corporate inventory allocated to their product, even if this accounting is done internally and not publicly
reported. This allocation should be done by physical relationship or economic factors, and should give the
company an idea of the magnitude of these processes compared to emissions along the life cycle of a product
(more information on allocation is located in Chapter 8). Furthermore, when a company reduces its GHG
emissions on a corporate and/or product level, the positive impacts and synergies may be felt in both
inventories. Additionally, including facility operations (which typically include electricity use for utilities) in a
product GHG inventory would allow a company to pursue energy saving strategies are part of their product
GHG reduction plan.

Capital goods are included in the product system boundary if deemed significant to the product. Before testing
significance, best practice is for a company to collect data for these activities and include these within the
boundary as this would provide the most complete account of the GHG inventory (see Chapter 7 for data
collection requirements). If data cannot be collected, a company may look to approved9 sector or product-
specific standards and literature to determine if capital goods may be excluded. One example10 of thisis a
paper published by Rolf Frieschknecht et al. which summarizes the significance of capital goods, as shown in
Table 6-1. From this example a company may conclude that any sectors with minor impacts from capital
goods could claim insignificance.

° The process for which the publications will be approved has not been determined yet. Alternatively their use could be

assued on a casby-case basis.

't has not been determined whether chadge.s exampl e
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Table 6-1: The influence of Capital G oods on Specific S ectors (Frieschknecht et al., 2007)

Capital Goods

Impact on Climate

Sector Change
fossil energy minor
nuclear energy substantial
biomass energy substantial
renewable energy, not else
covered
(hydro, wind, solar)
metals minor
mineral construction materials |minor
wood products minor
agricultural products minor
transport services substantial
waste incineration minor
landfilling substantial
wastewater treatment

If qualitative data is not available, a company may choose to estimate capital goods, or continue with the
guantitative significance test. A company is encouraged to engage in estimation before movinq forward with
the significance test, which in itself may require considerable effort to determine insignificance '

Quantitative significance involves estimating the environmental impact of an input; for the case of capital
goods, if the type or quantity of goods is such that it has a negligible GHG impact on the inventory results,
then capital goods may be excluded. Negligible is defined here as less than 1% of the total process or life
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cycle stage. Therefore, one would need to provide evidence of the following:
- The material input for capital goods has no known GHG hot-spots along its life cycle (i.e. the material

GHG profile is similar to other typical capital goods inputs such as concrete and cold rolled steel).
- The material input is negligible when compared to other inputs within a process or stage

" Guidance on estimating data for capital goods will be included in the Standard (to be developed)
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