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Executive Summary

The Organisation Environmental Footprint (OEF) is a multi-criteric measure of the
environmental performance of a goods/services-providing Organisation from a life cycle
perspective. OEF studies are produced for the overarching purpose of seeking to reduce
the environmental impacts associated with organisational activities, taking into account
supply chain' activities (from extraction of raw materials, through production and use, to
final waste management). The Organisations involved include companies, public
administrative entities, non-profit organisations and other bodies. OEFs are complimentary
to other instruments that focus on specific sites and thresholds.

This document provides guidance on how to calculate an OEF, as well as how to create
sector-specific methodological requirements for use in Organisation Environmental
Footprint Sector Rules (OEFSRs).

Context

This work relates to one of the building blocks of the Europe 2020 Strategy — “Roadmap to
a Resource Efficient Europe”?. The document proposes ways to increase resource
productivity and to decouple economic growth from both resource use and
environmental impacts, taking a life cycle perspective (i.e. considering extraction of raw
materials, production, use, final waste management and all necessary transport in an
integrated approach). One of its aims is to: “Establish a common methodological
approach to enable Member States and the private sector to assess, display and
benchmark the environmental performance of products, services and companies based
on a comprehensive assessment of environmental impacts over the life cycle
(‘environmental footprint')”. In 2010, the European Council amongst others invited the
Commission and Member States to optimise the use of methods such as Life-Cycle Analysis
(LCA) of products, taking info account work done in the context of the ILCD (International
Reference Life Cycle Data System).3. The Product and Organisation Environmental
Footprint project was initiated with the aim of developing a harmonised European
methodology for environmental footprint studies that can accommodate a broader suite
of relevant environmental performance criteria using a life cycle approach.

A life-cycle approach takes into consideration the spectrum of resource flows and
environmental intferventions associated with a product or organisation from a supply-chain
perspective. It includes all stages from raw material acquisition through processing,
distribution, use, and end-of-life processes, and all relevant related environmental
impacts, health effects, resource-related threats, burdens to society, and frade-offs. Such
an approach is essential to effective management because important environmental
effects may occur “upstream” or “downstream”, and hence may not be immediately

1 Supply chain is often referred to as “value chain” in literature. However, the term “supply chain” was
preferred here in order to avoid the economic connotation of “value chain”.

2 COM(2011) 571 final, hitp://eur-lex.europa.eu/LexUriServ/LexUriServ.do2uri=CELEX:DKEY=615217:EN:NOT

3 Council of the European Union: Council conclusions on sustainable materials management and sustainable
production and consumption, 3061st ENVIRONMENT Council meeting, Brussels, 20 December 2010
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evident. This approach is also essential for making transparent any potential trade-offs
between different types of environmental impacts associated with specific policy and
management decisions and to help avoid unintended shifting of burdens.

Objectives and Target Audiences

OEF studies may be used for a variety of purposes, including: benchmarking and
performance tracking; least environmental-cost sourcing (i.e. supply chain management);
mitigation activities; and participation in voluntary or mandatory programmes. To the
extent possible, the OEF should also be applicable within the context of Eco-management
and Audit Schemes (EMAS).

This document aims to provide detailed and comprehensive technical guidance on how
to conduct an OEF study in any sector. It is primarily aimed at technical experts such as
engineers and environmental managers who are to develop an OEF study. Strong
expertise in life cycle assessment is not a prerequisite to using this Guide in order to
conduct an OEF study.

This Guide is not infended to directly support comparisons or comparative assertions (i.e.
environmental claims regarding the superiority or equivalence of one organisation a
competing organisation providing the same products (based on ISO 14040:2006)). This will
require the development of additional OEFSRs in complement to the more general
guidance in order to further increase methodological harmonisation, specificity,
relevance and reproducibility for a given sector. OEFSRs will furthermore facilitate focusing
on the most important parameters, thereby also reducing the time, efforts and costs
involved in completing an OEF study. In addition to general guidance and requirements
for OEF studies, this document also specifies the requirements for the development of
OEFSRs.

Process and Results

Each requirement for OEF studies specified in this Guide has been chosen taking into
consideration the recommendations of similar, widely accepted organisational
environmental accounting methods and guidance documents. Specifically, the
methodology guides considered were ISO 14064 (2006), ISO/WD TR 14069 (working draft,
2010), the ILCD Handbook (2011), the WRI/WBCSD Greenhouse Gas Protocol (2011a), Bilan
Carbone® (version 5.0), DEFRA’s Guidance on how to measure and report your
greenhouse gas emissions (2009), the Carbon Disclosure project for Water (2010) and the
Global Reporting Initiative - GRI (version 3.0).

The outcome of this analysis is summarised in Annex IX. A more detailed description of the
analysed methods and of the outcome of the analysis can be found in *Analysis of Existing
Environmental Footprint  Methodologies  for  Products  and Organizations:
Recommendations, Rationale, and Alignment”.4 Although these documents align closely

4 European Commission - Joint Research Centre - Institute for Environment and Sustainability (2011b). Analysis
of Existing Environmental Footprint Methodologies for Products and Organizations: Recommendations,
Rationale, and Alignment. http://ec.europa.eu/environment/eussd/corporate footprint.ntm

2
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on much of the methodological guidance they provide, it is noteworthy that
discrepancies and/or lack of clarity remain on a number of important decision points,
which reduces the consistency and comparability of analyfical outcomes. Whereas
existing methods may provide several alternatives for a given methodological decision
point, the intention of this OEF Guide is to provide additional guidance and (wherever
feasible) to identify a single requirement for each decision point in order to support more
consistent, robust and reproducible OEF studies. Thus, comparability is given priority over
flexibility.

To the extent possible, this OEF Guide strives to align with existing or upcoming
international methodological norms, including ISO 14069 (draft) and GHG Protocol Scope
3, as well as the Product Environmental Footprint Guide. Similarly, efforts have also been
made to align insofar as possible with existing environmental management schemes
(EMAS and ISO 14001). It should be noted, however, that in order to provide for multi-
criteria environmental assessment at the organisational level using a life-cycle approach,
the OEF Guide necessarily goes beyond existing guidance documents in important
aspects.

As elaborated before, OEFSRs are a necessary extension of and complement to the more
general guidance for OEF studies provided in this document (i.e. in terms of comparability
between different OEF studies). As they are developed, OEFSRs will play an important role
in increasing the reproducibility, quality, consistency, and relevance of OEF studies.

Relationship to the Product Environmental Footprint Guide

Both the Product Environmental Footprint (PEF)> and the OEF provide a life cycle
approach to quantifying environmental performance. Whereas the PEF method is specific
to individual goods or services, the OEF method applies to organisational activities as a
whole - in other words, to all activities associated with the goods and/or services the
Organisation provides from a supply-chain perspective (from extraction of raw materials,
through use, to final waste management). Organisation and Product Environmental
Footprinting can therefore be viewed as complementary activities, each undertaken to
support specific applications.

Calculating the OEF does not require that all individual products of the Organisation be
analysed. The OEF is calculated using aggregate data representing the flows of resources
and wastes that cross the defined Organisational boundary. Once the OEF is calculated,
however, it may be disaggregated to the product level using appropriate allocation keys.
In theory, the sum of the PEFs of the goods/services provided over a certain reporting
interval (e.g. one year) by an Organisation should be equal to its OEF for the same
reporting intervalé. The methodologies have been purposely developed towards this end.
Moreover, the OEF can help to identify areas of the Organisation’s Product Portfolio where

5> http://ec.europa.eu/environment/eussd/product footprint.ntm

6 For example, a company produces 40,000 T-shirts and 20,000 trousers per year with a product environmental
footprint of respectively X / T-shirt and Y / trousers. The OEF of the company equals Z / year. In theory, Z =
40,000 x X + 20,000 x Y.

3



Organisation Environmental Footprint Guide; CONSOLIDATED VERSION

environmental impacts are most significant and, hence, where detailed, individual
product-level analyses may be desirable.

Terminology: Shall, Should and May
This Guide uses precise terminology to indicate the requirements, the recommendations
and permissible options available.

The term “shall” is used throughout this Guide to indicate what is required in order for an
OEF study to be in conformance with this Guide.

The term “should” is used to indicate a recommendation, but not a requirement. Any
deviation from a “should” requirement must be justified and made transparent.

The term “may” is used to indicate an option that is permissible.
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1. General Considerations for Organisation Environmental
Footprint Studies

1.1 Approach and Applications

The Organisation Environmental Footprint (OEF) is a multi-criteric measure of the
environmental performance of a goods/services-providing Organisation from a life cycle’
perspective. This includes companies, public administrative entities, and other bodies. This
document provides guidance on how to calculate an OEF, as well as how to create
sector-specific methodological requirements for use in Organisation Environmental
Footprint Sector Rules (OEFSRs). OEFSRs are a necessary extension of and complement to
the more general guidance for OEF studies provided in this document. As they are
developed, OEFSRs will play an important role in increasing the reproducibility,
consistency, and relevance of OEF studies. OEFSRs will help focus on the most important
parameters, thereby also possibly reducing the time, efforts, and costs involved in
completing an OEF study.

Based on a life cycle approach, the OEF is a method for modelling and quantifying the
physical environmental impacts of the flows of material/energy and resulting emissions
and waste® streams associated with Organisational activities from a supply-chain?
perspective (from extraction of raw materials, through use, to final waste management). A
life cycle approach takes into consideration the spectrum of resource flows and
environmental interventions associated with a product or organisation from a supply-chain
perspective. It includes all stages of the product’s life cycle, from raw material acquisition
through processing, distribution, use, and end-of-life (EOL) processes, and all relevant
related associated environmental impacts, health effects, resource-related threats,
burdens to society, and trade-offs. This contrasts with the approach of focusing on site-
level impacts only or on single environmental impacts in order to reduce the possibility of
unintended burden shifting. Such burden shifting can, for example, involve the shifting of
burdens from one life cycle stage in the supply chain to another, from one impact
category to another, from one organisation to another, or from one country to another.
The OEF is complementary to other assessments and instruments such as site-specific
environmental impact assessments or chemical risk assessments.

The OEF is an environmental accounting model rather than a financial accounting model.
Efforts have therefore been made to minimise the need for using financial information (for
example, in defining Organisational boundaries) which may be poorly representative of
the physical relationships pertinent to the systems modelled.

7 The life cycle encompasses the consecutive and interlinked stages of a product system, from raw material to
final disposal (ISO 14040:2006).

8 Waste is defined as substances or objects which the holder intends or is required to dispose of (ISO
14040:2006).

? Supply chain is often referred to as “value chain” in the literature. However, the term “supply chain” was
preferred here to avoid the economic connotation of “value chain”.
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Each requirement specified in this OEF Guide has been chosen taking info consideration
the recommendations of similar, widely accepted corporate environmental accounting
methods and guidance documents. Specifically, the methodology guides considered
were:

e ISO 14064 (2006): Greenhouse gases -- Part 1 and 3;

e [SO/WD TR 14069 (working draft, 2010): GHG -- Quantification and reporting of GHG
emissions for organizations;

e The ILCD (International Reference Life Cycle Data System) Handbook (2011);

e The Corporate Accounting and Reporting Standard of the Greenhouse Gas
Protocol (WRI/ WBCSD) (2011a);

e Bilan Carbone® (version 5.0);

e DEFRA - Guidance on how to measure and report our greenhouse gas emissions
(2009);

e The Carbon Disclosure Project for Water (2010);

e The Global Reporting Initiative (GRI) (version 3.0).

The outcome of this analysis is summarised in Annex IX. A more detailed description of the
analysed methods and of the outcome of the analysis can be found in *Analysis of Existing
Environmental Footprint ~ Methodologies  for  Products  and Organizations:
Recommendations, Rationale, and Alignment”.'0© Whereas existing methods may provide
several alternatives for a given methodological decision point, this OEF Guide intends to
provide additional guidance and to identify (wherever feasible) a single requirement for
each decision point to support more consistent, robust and reproducible OEF studies.

The key requirements for OEF studies (elaborated in detail throughout this Guide) are
slightly different depending on the application (Table 1):

e In-house applications may include support to environmental management,
identification of environmental hotspots, and environmental improvement and
performance tracking, and may implicitly include cost saving opportunities;

e External applications (e.g. communication to stakeholders or Business-to-Business
(B2B) communication, relationships with public authorities or investors) cover a wide
range of possibilities, including responding to investors’ information requests,
marketing, benchmarking, and responding to requirements posed in environmental
policies at European level or at the level of the individual Member States.

10 European Commission - Joint Research Centre - Institute for Environment and Sustainability (2011b). Analysis
of Existing Environmental Footprint Methodologies for Products and Organizations: Recommendations,
Rationale, and Alignment. http://ec.europa.eu/environment/eussd/corporate footprint.ntm

7
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Table 1: Key requirements for OEF studies in relation to the intended application.
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REQUIREMENTS FOR OEF STUDIES

An Organisation Environmental Footprint (OEF) study shall be based on a life-cycle
approach.

1.2 How to Use this Guide

This Guide provides the information necessary to conduct an OEF study. The material in
the Guide is presented in a sequential manner, in the order of the methodological phases
that must be completed in calculating an OEF. Each section begins with a general
description of the methodological phase, along with an overview of necessary
considerations and supporting examples. “Requirements” specify the methodological
norms that shall/should be satisfied in order to achieve an OEF-compliant study. These are
positioned in text boxes with single solid-line borders following the general description
sections. "Tips" describe non-mandatory but recommended best practices. These are
positioned in shaded text boxes, also with single solid-line borders. Where additional
requirements for creating OEFSRs are specified, these are positioned in text boxes with
double solid-line borders at the end of each respective section.




Organisation Environmental Footprint Guide; CONSOLIDATED VERSION

1.3 Principles for Organisation Environmental Footprint Studies

Strict adherence to a core suite of analytical principles is required in order to achieve the
objective of consistent, robust and reproducible OEF studies. These principles are intended
to provide overarching guidance in the application of the OEF method. They shall be
considered with respect to each phase of OEF studies, from the articulation of study goals
and definition of the scope of the study, through data collection, environmental impact
assessment, reporting, and verification of study outcomes.

REQUIREMENTS FOR OEF STUDIES
Users of this Guide shall observe the following principles in OEF studies:

(1) Relevance
All methods and data collected and used for the purpose of quantifying the OEF shall
be as relevant to the study as possible.

(2) Completeness
Quantification of the OEF shall include attention to all environmentally significant!!
material/energy flows and other environmental interventions as required for
adherence to the defined system boundaries, the data requirements, and the impact
assessment methods employed.

(3) Consistency
Strict conformity with this Guide shall be observed in all steps of the OEF study so as to
enhance internal consistency as well as comparability with similar analyses.

(4) Accuracy
All reasonable efforts shall be taken to reduce uncertainties both in modelling and
reporting of results.

(5) Transparency
OEF information shall be disclosed in such a way as tfo provide infended users with the
necessary basis for decision making, and for stakeholders to assess its robustness and
reliability.

Principles for OEFSRs
1. Relationship with the OEF Guide

The methodological requirements set out for OEFSRs shall apply to OEF studies in addition
fo the requirements of the OEF Guide. Where the OEFSRs provide more specific
requirements than this OEF Guide, the specific requirements of the OEFSR shall be fulfilled.

2. Involvement of selected interested parties

1 Environmentally significant is the adjective used to describe any process or activity that accounts for at least
90% of conftributions to each environmental footprint impact category (see glossary for definition) considered.

9
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The process of developing OEFSRs shall be open and transparent and should include a
consultation with selected interested parties. Reasonable efforts should be made to
achieve a consensus throughout the process (adapted from ISO 14020:2000, 4.9.1,
Principle 8). The OEFSRs shall be peer reviewed.

3. Striving for comparability

The results of OEFs that have been conducted in line with the OEF Guide and the relevant
OEFSR document may be used to support the comparison of the environmental
performance of organisations in the same sector on a life cycle basis, as well as to
support comparative assertions (infended to be disclosed to the public). Therefore,
comparability of the results is crucial. The information provided for this comparison shall
be transparent in order to allow the user to understand the limitations of comparability
inherent in the calculated result (adapted from ISO 1402512,

1.4 Phases of an Organisation Environmental Footprint Study

A number of phases shall be completed in carrying out an OEF study in line with this Guide
- i.e. Goal Definition, Scope Definition, Resource Use and Emissions Profile, Environmental
Footprint Impact Assessment, and Environmental Footprint Interpretation and Reporting -
see Figure 1.

( )

Define goals of Organisation
> Environmental footprint study

e

( N
Define scope of Organisation

> Environmental footprint study

Environmental Footprint
Review

Documenting the Resource
Use and Emissions Profile

Environmental Footprint
Impact Assessment

Environmental Footprint

Interpretation and Reporting
—

Figure 1: Phases of an Organisation Environmental Footprint study.

12 ISO. (2006a). ISO 14025. Environmental labels and declarations - Type Il environmental declarations -
Principles and procedures. International Organization for Standardization, Geneva.
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2. Role of Organisation Environmental Footprint Sector Rules
(OEFSRs)

2.1 General

In addition to providing general guidance and requirements for OEF studies, this OEF
Guide also specifies the requirements for developing OEFSRs. OEFSRs will play an important
role in increasing the reproducibility, consistency (and therefore comparability between
OEF calculations within organisations of the same sector), and relevance of OEF studies.
OEFSRs will help focus on the most important parameters, thus also possibly reducing the
time, efforts and costs involved in completing an OEF study.

The objective is to ensure that OEFSRs are developed according to the OEF Guide and
that they provide the required further specifications to achieve comparability, increased
reproducibility, consistency, relevance, focus and efficiency of OEF studies. OEFSRs should
aim to focus OEF studies on those aspects and parameters that are most pertinent in
determining the environmental performance of the sector. An OEFSR shall/should/may
further specify requirements made in this OEF Guide and add new requirements where the
more general OEF Guide gives several opfions.

This OEF Guide defines key areas to be covered in OEFSRs. These include, for example:

e Choice and description of system boundaries (Organisational boundaries and OEF
boundaries);

e Defining the reporting interval and the time span of the use stage to be considered;

e Defining relevant/irrelevant environmental aspects13;

e Description of the information to be included in the use and EOL stages, if
considered in the analysis;

e How to compile the Product14 Portfolio , including key related reference flow(s)15;

e Choice of underlying data, indicating which data are to be directly collected
(specific) and which may be genericlé, and providing guidance on possible data
sources;

e Specific rules for solving the multi-functionality 17 issues of key processes/activities for
the sector;

¢ Review requirements;

e Reporting requirements.

13 An environmental aspect is an element of an organisation’s activities or products that has or can have an
impact on the environment (including human health).

14 A product is any goods or service (ISO 14040:2006).

15 The reference flow is a measure of the outputs from processes in a given system required to fulfil the function
expressed by the unit of analysis (based on ISO 14040:2006).

16 Generic Data - Refers to data that are not directly collected, measured, or estimated, but rather sourced
from a third-party life-cycle inventory database or other source that complies with the data quality
requirements of the OEF Guide. Synonymous with “secondary data.”

17 1f a process or facility provides more than one function, i.e. it delivers several goods and/or services ('co-
products”), it is *multi-functional”. In these situations, all inputs and emissions linked to the process must be
partitioned between the product of interest and the other co-products in a principled manner. Similarly, where
a jointly owned and/or operated facility produces multiple products, it may be necessary to partition related
inputs and emissions among the products within the defined Product Portfolios of different organisations.
Organisations undertaking an OEF study may therefore have to address mulfi-functionality problems both atf
the product and facility level (see section 5.11 and Annex V).

11
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If the OEF studies are not to be used for comparative asserfions infended to be disclosed
to the public, they may be carried out without using OEFSRs.

REQUIREMENTS FOR OEF STUDIES

In the absence of OEFSRs for the reference sector, the key areas which would be covered
by OEFSRs (as listed throughout this OEF Guide) shall be specified, justified and explicitly
reported in the OEF study.

ADDITIONAL REQUIREMENTS FOR OEFSRs

OEFSRs should aim to focus OEF studies on those aspects and parameters which are most
pertinent to determining the environmental performance of the sector.

An OEFSR shall/should/may further specify requirements made in this OEF Guide and add
new requirements where the more general OEF Guide gives several options.

2.2 Defining the Sector that is Subject to the Organisation

Environmental Footprint Sector Rules

The sector shall be defined with reference to the characteristic sectorial Product Portfolio’®
using NACE codes (i.e. in line with the Nomenclature générale des Activités Economiques
dans les Communautés Européennes NACE Rev. 2). NACE is a system for statistically
classifying economic activities in Europe. One NACE code is assigned to each unit
recorded in statistical business registers, according to its principal economic activity. The
principal activity is the activity which confributes most to the added value of the unit. As
NACE is derived from the United Nations’ International Standard Industrial Classification of
All Economic Activities (ISIC), the two classification systems are very similar, but NACE is
more detailed than ISIC.

The assignment of the NACE code is helped by the explanatory notes of NACE, decisions
taken by the NACE management committee, correspondence tables and reference to
Classification of Products by Activity (CPA). An activity as defined here "may consist of
one simple process (for example weaving), but may also cover a whole range of
sublprocesses, each mentioned in different categories of the classification (for example,
the manufacturing of a car consists of specific activities such as casting, forging, welding,
assembling, painting, etc.). If the production process is organised as an integrated series
of elementary activities within the same statistical unit, the whole combination is regarded
as one activity1?,

NACE consists of a hierarchical structure as follows20:

1. Headings identified by an alphabetical code (sections);

18 Suite and amount of goods/services provided over the reporting interval.

19 (NACE Rev. 2 2008, page 15)

20 (NACE Rev. 2 2008, page 15)

http://epp.eurostat.ec.europa.eu/portal/page/portal/product details/publication?p product code=KS-RA-
07-015
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2. Headings identified by a two-digit numerical code (divisions);
3. Headings identified by a three-digit numerical code (groups);
4. Headings identified by a four-digit numerical code (classes).

ISIC and NACE have the same codes at the highest levels, but NACE is more detailed at
the lower levels. As the NACE code in the context of this study applies to the sector level,
at a minimum a 2-digit code (i.e. division level) shall be assigned?!. This complies with the
ISIC coding system. For multi-sector companies, all identifiable NACE codes related to their
Product Portfolio shall be assigned.

Example:

A company manufacturing f-shirts and trousers belongs to the sector of manufacturers of
wearing apparel. The NACE (and ISIC) code of the sector representing manufacturers of
wearing apparel is 14. If the company does include processes for finishing of the textiles
(e.g. bleaching of jeans), it also belongs to the sector representing manufacturers of
textiles. The NACE (and ISIC) code related to the sector representing manufacturers of
textile is 13. Both NACE codes 13 and 14 shall therefore be assigned to the company.

The sector should be defined so that it accommodates all relevant organisations in that
sector. However, it must also be specific enough to facilitate the formulation of
appropriately representative and prescriptive OEFSRs above and beyond those specified
in the OEF Guide. The OEFSRs are, therefore, defined primarily with reference to the
activities characteristic of the sector, as represented in a typical Product Portfolio.

To identify the set of activities by which organisations may be grouped under an OEFSR,
several criteria should be considered:

* The organisations should provide similar goods/services;

* The relevant environmental impacts related to the activities of the organisations can
be described by a similar set of environmental footprint impact categories, methods,
and other indicators;

e The organisations should have similar Organisational boundaries and source a
sufficiently similar profile of product inputs?2,

ADDITIONAL REQUIREMENTS FOR OEFSRs

The sector for which the OEFSR is to refer shall be defined using NACE codes. OEFSRs shall

21 The alphabetical section code does not appear in the digit code according to NACE and is therefore not
relevant here.
22 Input - Product, material or energy flow that enters a unit process. Products and materials include raw
materials, intermediate products and co-products. (ISO 14040:2006)
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be based on at a minimum a two-digit code division of NACE codes (default option).
However, OEFSRs may allow for (justified) deviations (e.g. allow for three-digits) if the
complexity of the sector demands it. Where multiple production routes for similar Product
Portfolios defined using alternative NACE codes are identifiable, the OEFSR shall
accommodate all such NACE codes.
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3. Defining the Goal(s) of the Organisation Environmental
Footprint Study

Goal definition is the first step of an OEF study, and sets the overall context for the study.
The purpose of clearly arficulating goals is to ensure that the analytical aims, methods,
results and intended applications are optimally aligned, and that a shared vision is in
place to guide the participants in the study.

An important element of the goal definition phase is to identify the intended applications
of the study, and the associated necessary degree of analytical depth and rigor. In turn,
this should be reflected in the defined study limitations (scope definition phase). For
analyses geared fowards e.g. least-environmental cost sourcing, product design,
benchmarking or reporting, fully quantitative studies in conformance with the analytical
requirements specified in this OEF Guide will be necessary. Combined approaches are
also possible if only certain parts of the supply chain are subject to quantitative analysis
and others to qualitative descriptions of potential environmental hotspots in a single OEF
study (for example, a gquantitative cradle-to-gate?® analysis combined with qualitative
descriptions of gate-to-grave?4 environmental considerations or with quantitative analyses
of the use and EOL stages for selected representative product types).

Several reasons for carrying out an OEF study are possible, such as a need to understand
the most significant environmental impacts of an Organisation’s activities throughout its life
cycle, to identify opportunities for reducing the environmental impacts focussing primarily
on the identified ‘hotspots’, to support strategic decisions (e.g. on risk management in the
supply chain), to address investors’ and other stakeholders’ enquiries regarding the
Organisation’s environmental performance, corporate sustainability reporting, reporting to
stakeholders, etc.

23 A partial Organisation supply chain: from the extraction of raw materials (cradle) up to the manufacturer's
"gate”. The distribution, storage, use and EOL stages of the supply chain are omitted.

24 A partial Organisation supply chain that includes only the processes within a specific organisation or site and
the processes occurring along the supply chain such as distribution, storage, use, and disposal or recycling
stages.
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Example: Environmental footprint of a company producing yeans and T-shirts: goal

definition.

Aspects

Detail

Intended application(s):

Corporate sustainability reporting

Reasons for carrying out the study:

Demonstrate commitment to and practice
of continuous improvement

Target audience:

Customers

Comparisons or comparative asserfions
intended to be disclosed to the public:

No, it will be publically available but it is not
intended to be used for comparisons or
comparative assertions.

Commissioner of the study:

G Company Ltd.

Review procedure:

Independent external reviewer, Mr. Y

16
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REQUIREMENTS FOR OEF STUDIES

The goal definition for an OEF study shall include:
e Intended application(s);
e Reasons for carrying out the study and decision context;
e Target audience;

e Whether for the purpose of comparisons and/or comparative assertions intended
to be disclosed to the public;

e Commissioner of the study;

e Review Procedure (if applicable).

ADDITIONAL REQUIREMENTS FOR OEFSRs

The OEFSR shall specify the review requirements for OEF studies.

17
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4. Defining the Scope of the Organisation Environmental
Footprint Study

4.1 General

Defining the scope of the OEF study involves describing in detail the system to be
evaluated along with the associated analytical specifications.

REQUIREMENTS FOR OEF STUDIES

The scope definition for an OEF study shall be in line with the defined study goals and the
requirements of the OEF Guide. It shall identify and clearly describe (see following sections
for a more detailed description):

. Definition of the Organisation (unit of analysis?’) and the Product Portfolio (suite and
amount of goods/services provided over the reporting interval);

. System boundaries (Organisational and OEF boundaries);
. Environmental Footprint impact categories;
. Assumptions and Limitations.

4.2 Defining the Organisation (Unit of Analysis)

The Organisation is the reference unit for the analysis, and (along with the Product
Portfolio) the basis for defining the Organisational boundaries. It is parallel to the concept
of “functional unit” in a traditional Life Cycle Assessment (LCA)%. In the most general
sense, the overarching function of the Organisation, for the purpose of calculating the
OEF, is the provision of goods and services over a specified reporting interval. The OEF
study is infended to provide a measure of the potential environmental pressures related to
the provision of products by the Organisation. Defining the Organisation with reference to
the Product Portfolio therefore facilitates direct representation of the Organisation’s
physical exchanges with the environment.

REQUIREMENTS FOR OEF STUDIES

The Organisation (or clearly defined subset thereof subject to the OEF study) shall be
defined according to the following:

. The name of the Organisation;
. The kinds of goods/services the Organisation produces (i.e. the sector);
. Locations of operation (i.e. countries);

25 The unit of analysis defines the quadlitative and quantitative aspects of the function(s) and/or service(s) that
the Organisation being evaluated provides; the unit of analysis definition answers the questions *what2”, *“how
much?g”, “how wellg”, and “for how long?”.
26 Life cycle assessment — compilation and evaluation of the inputs, outputs and the potential environmental
impacts of a product system throughout ifs life cycle (ISO 14040:2006)
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. The NACE code(s).

Example:

Aspect Detail

Organisation: Y Company Ltd.
Goods/Services Sector: garment manufacturer
Location(s): Paris, Berlin, Milan
NACE code(s): 14

4.3 Product Porifolio

The Product Portfolio refers to the amount and nature of goods and services provided by
the Organisation over the reporting interval, which should be one year. It constitutes the
basis for completing the Resource Use and Emissions Profile (inventory) for the
Organisation, which equals the input and output? flows associated with the provision of
the Organisation’s Product Portfolio as per the defined system boundaries for the study.

The OEF may be limited to a clearly defined subset of the Product Portfolio of the
Organisation. This can, for example, be the case if the Product Portfolio of a retailer
consists of products produced in-house (own brands) and products which are provided by
the Organisation without any transformation. The Product Portfolio for the cradle-to-grave
analysis could then be limited to the in-house products, while a cradle-to-gate or gate-to-
gate analysis is made for the other products. Another typical example is an organisation
that is operating in various sectors and decides to restrict its analysis to one sector.

REQUIREMENTS FOR OEF STUDIES

A Product Portfolio shall be defined for the Organisation that represents the amount and
nature of goods and services (or clearly defined subset thereof) provided by the
Organisation over the reporting interval in terms of “what” and “how much”. It shall be
justified and reported if an OEF is limited to a subset of its Product Portfolio.

The reporting interval should be one year.

For modelling the use and EOL scenarios, information on “how well”, and “for how long"28
with respect to product performance shall also be provided. The quantitative input and
output data collected in support of the analysis (to be carried out in a later phase of the
OEF study) shall be calculated in relation to the specified Product Portfolio.

27 Qutput flows are product, material or energy flows that leave a unit process. Products and materials include
raw materials, infermediate products, co-products and releases (ISO 14040:2006).

28 “How well” and “for how long" are important characteristics which will determine the environmental
footprint of the downstream processes occurring during the time span of the use stage.
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Example: Product Porffolio:

Aspect Detail

[WHAT] T-shirts (average for size S, M, L) made from polyester, trousers (average
for size S, M, L) made from polyester

[HOW MUCH] 40,000 T-shirts, 20,000 trousers

[HOW WELL] Wear once per week and use washing machine at 30 degrees for
cleaning once weekly, the energy use of the washing machine equals
0.72 MJ/kg clothing and the water use 10 litres/kg clothing for one wash
cycle. One T-shirt weighs 0.16 kg and one pair of frousers weighs 0.53 kg.
This results in an energy use of 0.4968 MJ/week and a water consumption
of 6.9 litres/week.

[HOW LONG] use stage of five years for both the T-shirts and the trousers

[YEAR] 2010

[REPORTING INTERVAL] | one year

ADDITIONAL REQUIREMENTS FOR OEFSRs

The OEFSR shall further specify how the Product Portfolio is defined, in parficular with
respect to “how well” and “for how long”. It shall also define the reporting interval when
this differs from one year, and justify the chosen interval.

4.4 System Boundaries for Organisation Environmental Footprint Studies
Organisational activities are ultimately embedded in networks of social, financial and
physical relationships. It is therefore necessary to establish boundaries in order to formally
define which of these relationships will be considered in the OEF, and which will be
excluded. A key insight that has emerged from life cycle-based approaches to
environmental accountancy is that resource use and emissions linked fto processes
upstream (i.e. goods and services purchased by the Organisation) or downstream (i.e.
linked to the distribution, storage, use, and EOL of the goods/services the Organisation
provides) can be key determinants of the overall environmental profile of the
Organisation. Effective and efficient environmental management therefore requires
attention to these upstream and downstream processes, and consideration of the extent
to which they are or can be influenced by decision making at the organisational level.

Given the obviously important role that the choice of system boundaries will contribute to
deciding the magnitude of the calculated OEF, these shall be established in a principled
and consistent manner. The definition of the boundaries also directly determines the utility
of the analytical outcomes for specific applications. For example, to generate results most
suitable to informing environmental management of direct site-level impacts,
Organisational boundaries related to the site are appropriate. To inform management of
broader supply-chain impacts, system boundaries that encompass upstream and/or
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downstream processes are required. An OEF exercise that shows that the majority of
environmental impacts occur upstream along the supply chain in association with specific
processes provides the necessary basis for making improvements along the supply chain.
An analysis that suggests that downstream impacts are most important may point towards
opportunities for redesigning products or changing the composition of the Product
Portfolio.

REQUIREMENTS FOR OEF STUDIES

The system boundaries shall include both Organisational boundaries (in relation to the
defined Organisation) and OEF boundaries (that specify which aspects of the supply
chain are included in the analysis).

4.4.1 Organisational Boundaries

In the interests of maximising the physical representativeness of the OEF model, it is most
appropriate to define Organisational boundaries based on the Product Portfolio? as
opposed to giving an economic definition. For this reason, Organisational boundaries of
OEF studies are defined so as to encompass all facilities and associated processes that are
fully or partially owned and/or operated by the Organisation and that directly contribute
tfo the provision of the Product Portfolio.® This corresponds to the “control” approach in
that, in theory, the Organisation should be able to leverage direct access to specific
datad! for activities in which they have an operational or financial stake and should also
be able to influence environmental management decisions for the facilities of concern
based on the results of the OEF study. The activities and impacts linked to processes within
the defined Organisational boundaries are considered “direct” activities and impacts.

For example, in the case of retailers, products produced by other organisations are not
included in the Organisational boundaries of the retailer. The retailers’ boundaries are then
limited to their capital goods and all processes/activities related to the retailing service.
However, products produced or transformed by the retailer shall be included in the
Organisational boundaries.

As some jointly owned/operated facilities may contribute to the provision both of the
defined Product Portfolio of the organisation as well as of the Product Portfolio(s) of other
organisations, it may be necessary to allocate inputs and outputs accordingly (see section
5.11).

2% Three approaches to defining Organisational boundaries can be distinguished. First is the equity share
approach, where Organisational boundaries encompass all activities in which there is an ownership share.
Second is the financial control approach, where organisations include within their defined boundaries only
those activities over which they have financial confrol. Third is the operational confrol approach, where only
those activities over which an organisation has operational control are included in the defined boundaries.

30 The “control” approach is preferred to the “equity share” approach because it is better suited to
environmental performance measurement and management, as explicitly recognised in existing guidance
documents such as ISO 14069 and the GHG Protocol, Moreover, an inclusive interpretation of the control
approach (i.e. defining Organisational boundaries taking intfo account both financial and operational control)
is identified as necessary to ensuring maximally representative models that will support differentiation in the
context of possible mandatory applications.

31 Specific data refer to directly measured or collected data that is representative of activities at a specific
facility or set of facilities. Synonymous with “primary data.”
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REQUIREMENTS FOR OEF STUDIES

Organisational boundaries for calculating the OEF shall encompass all of the
facilities/activities that the Organisation owns and/or operates (whether partially or in full)
that contribute to providing the Product Portfolio during the reporting interval.

All activities and processes which occur within the Organisational boundaries but which
are not necessary for the functioning of the Organisation shall be included in the analysis
but reported separately. Examples of such processes/activities are gardening activities,
food served by the company in the cantfeen, efc.

In the case of retailers, products produced or transformed by the retailer shall be included
in the Organisational boundaries.

Example:
Facility Status Directly Included in
contributes to System
Product Porffolio? Boundary
Textile plant | Operated/not Yes Yes
owned
Textile plant | Part Yes Yes
owned/operated
Factory Owned/operated | Yes Yes
(sewing)
Bottle Minority share No No
factory

ADDITIONAL REQUIREMENTS FOR OEFSRs

The OEFSR shall specify the characteristic processes, activities and facilities of the sector
of concern to be included in the Organisational boundaries.

The OEFSR shall specify the characteristic processes and activities which occur within the
Organisational boundaries but which are not necessary for the functioning of the
Organisation. These shall be included in the analysis and reported separately.

4.4.2 Organisation Environmental Footprint Boundaries

Depending on the intended application, OEF studies may require system boundaries that
are broader than the Organisational boundaries. Towards this end, OEF boundaries shall
be defined in terms of indirect activities and associated impacts. Indirect activities and
impacts are those that occur upstream or downstream along the supply chains linked to
organisational activities, but that fall outside of the defined Organisational boundaries.
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Figure 2 indicates the mandatory and optional processes/activities to be included in the
OEF. For some organisations, downstream (indirect) activities may be excluded based on
explicit justification. For example, organisations producing intermediate products3? or
products with an indeterminable fate for which the use stage is unknown (e.g. timber,
sugar), the use stage may be excluded from the analysis. If retailers provide products
produced by other organisations, the production processes shall be included as upstream
processes.

Organisational ¢~ —O-E-FB:JnEar; ~y
Boundary (Direct ~ _ (Indirect) _ ~

Figure 2: Organisational and OEF boundaries. Note: Any exclusion (e.g. downstream
activities) shall be explicitly justified within the context of the study and the
intended application.

Employee tfransport can occur either within the Organisational boundary (e.g. when
employees commute using cars owned or operated by the employer, or use public
transport paid for by the employer) or be an indirect process (e.g. when employees
commute by private cars or public fransport paid for by the employee). To ensure
comparability between OEF studies, employee transport shall be included in the analysis,
even if these are indirect activities.

As products within one sector may have a different life span (as specified in the
description of the Product Portfolio under the term “how long” (see section 4.3)), the time
span to be considered for the assessment of the downstream processes/activities needs to
be defined to ensure comparability and consistency among OEF studies. If the life span of
the product is shorter than the defined time span to be considered, necessary
replacements shall be taken into account. These replacements are necessary to fulfil the
defined time span and thus do not relate to reuse.

REQUIREMENTS FOR OEF STUDIES

The OEF boundaries shall be defined following general supply-chain logic. This shall
include, at a minimum, site-level (direct) and upstream (indirect) activities associated with
the Organisation’s Product Portfolio. The OEF boundaries shall by default include all supply-
chain stages from raw material®® acquisition through processing, production, distribution,
storage, use and EOL treatment of the Product Portfolio (i.e. cradle-to-grave). All

32 Intermediate product — Output from a unit process that is input to other unit processes that require further
fransformation within the system (ISO 14040:2006).
33 Raw material — primary or secondary material that is used to produce a product (ISO 14040:2006).
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processes within the defined OEF boundaries shall be considered. Explicit justification shall
be provided if downstream (indirect) activities are excluded (e.g. use stage of
intermediate products or products with an undeterminable fate).

Employee transport shall be included in the analysis, even if these are indirect activities.

If retailers provide products produced by other organisations, the production processes
shall be included as upstream processes.

Replacements which are necessary to fulfil the defined time span (see OEFSRs in section
4.3) shall be taken info account. The number of replacements equals “time span/life span
-1". As this assumes an average situation, the number of replacements does not need to
be an integer. The future production processes for these replacements shall be assumed
to be identical to the processes of the reporting year. If a fixed time span is not relevant for
a certain sector (see OEFSRs in section 4.3), the use stage shall cover the life span of the
products in the Product Portfolio of the Organisation (without replacements).

Tip: The degree of robustness with which the full supply chain of the OEF can be assessed
for an Organisation will depend strongly on the nature and variety of products the
Organisation provides.

If the Organisation provides intermediate products and it is not feasible to establish robust
end-use scenarios, modelling only direct and indirect upstream impacts may be preferred.
The Organisation might also consider modelling the use and EOL stages for only a small,
representative subset of products.

In all cases, system boundaries should be established and justified in relation to the
defined goals and intended applications of the study.

ADDITIONAL REQUIREMENTS FOR OEFSRs

The OEFSR shall specify the OEF boundary, including specification of the supply-chain
stages to be included; and the direct (gate-to-gate) and indirect (upstream and
downstream) processes/activities to be included in the OEF study. Any deviation from the
default cradle-to-grave approach shall be explicitly specified and justified, e.g. exclusion
of the unknown use stage of intermediate products. The OEFSR shall also include
justification for exclusions of processes/activities.

The OEFSR shall specify the time span and scenarios to be considered for the downstream
activities. If a fixed time span is not appropriate or relevant for a certain sector (e.g. some
consumable products), the OEFSR shall specify and justify why this is the case.

4.4.3 System Boundary Diagram
A system boundary diagram is a schematic representation of the analysed system. It
details which parts of the Organisation supply chain are included or excluded from the
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analysis. A system boundary diagram may be a useful tool in defining the system
boundary and organising subsequent data collection activities and therefore it should be
included in the scope definition.

Tip: It is not mandatory to prepare a system boundary diagram, but it is highly
recommended. The system boundary diagram will help the Organisation to define and
structure the analysis.

REQUIREMENTS FOR OEF STUDIES

A system boundary diagram should be included in the scope definition.

4.4.4 How to Deal with Offsets in an OEF

The term “offset” is frequently used with reference to third-party greenhouse gas (GHG)
mitigation activities. Offsets are GHG reductions obtained somewhere other than the
source of the emission, used to compensate for (i.e. offset) emissions, for example to meet
a voluntary or mandatory GHG target or cap. Offsets are calculated relative to a baseline
that represents a hypothetical scenario for what emissions would have been in the
absence of the mitigation project that generates the offsets. Examples are carbon offset
by the Clean Development Mechanism, carbon credits, and other offsets external to the
system.

REQUIREMENTS FOR OEF STUDIES

Offsets shall not be included in an OEF study, but may be reported separately as
“Additional Environmental Information.”

4.5 Selecting Environmental Footprint Impact Categories and

Assessment Methods

Environmental footprint (EF) impact categories?* refer to specific categories of
environmental impacts3® considered in an OEF study. These generally relate to resource
use (e.g. fossil fuels and mineral ores) or emissions of environmentally damaging
substances (e.g. GHGs or toxic chemicals), which may affect human health. Impact
assessment models are used for quantifying the causal relationships between the
material/energy inputs and emissions associated with Organisational activities (as
inventoried in the Resource Use and Emissions Profile) and each EF impact category
considered (see Figure 1). Each EF impact category refers to a stand-alone EF impact
assessment model and EF impact category indicator3s,

34 The term “EF impact category” is used throughout this Guide instead of the term “impact category” used in
ISO 14044:2006.
35 Environmental impacts according to this Guide include effects on human health and resources.

36 The term “EF impact category indicator” is used throughout this Guide instead of the term “impact category
indicator” used in ISO 14044:2006.
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The EF impact assessment models used in the OEF are mid-point¥” models because these
are considered scientifically best established.?® Some impacts might seem to be left out of
the EF impact assessment, but these are covered by mid-point indicators. For example,
impacts on biodiversity (an end-point related to ecosystems) are not explicitly calculated
for OEF studies, but are represented by several other mid-point indicators that affect
biodiversity, predominantly ecotoxicity, eutrophication, acidification, land use, climate
change and ozone depletion.

The purpose of the environmental footprint (EF) impact assessmentd? is to group and
aggregate the inventoried Resource Use and Emissions Profile data according to the
respective contributions to each EF impact category. This subsequently provides the
necessary basis for interpretation of the OEF results relative to the goals of the study (for
example, identification of supply chain "hotspots” and options for improvement). The
selection of EF impact categories shall therefore be comprehensive as they cover all
relevant environmental issues related to the activities of the Organisation.

This OEF Guide provides a default list of EF impact categories and related assessment
models and indicators to be used in OEF studies (Table 2).40 Further instructions on how to
calculate these impacts are described in chapter 6. Chapter 6 also provides the data that
are necessary to carry out the assessment.

Table 2: Default EF impact categories with their respective EF impact category indicators
and EF impact assessment models for OEF studies.

EF Impact EF Impact Assessment EF Impact Category Source
Category Model Indicator
Climate Change | Bern model - Global Tonne CO2 equivalent | Intergovernmental
Warming Potentials Panel on Climate
(GWP) over a 100 Change, 2007

year time horizon.

Ozone Depletion | EDIP model based on | kg CFC-11 equivalent™ | WMO, 1999
ODPs of the WMO
over an infinite tfime

37 A differentiation can be made between “mid-point” and “end-point” impact assessment methods. Mid-
point methods assess the impacts earlier in the cause-effect chain. For example, midpoint methods express
global warming as CO2-equivalents while endpoint methods express it - for example - as Disability Adjusted Life
Years (years of loss of (quality of) life due fo iliness or death due to climate change).

38 European Commission - Joint Research Centre - Institute for Environment and Sustainability (2011a).
Infernational Reference Life Cycle Data System (ILCD) Handbook - Recommendations for Life Cycle
Assessment in the European context - based on existing environmental impact assessment models and factors.
ISBN 978-92-79-17451-3, doi: 10.278/33030. Publications Office of the European Union, Luxembourg.

3% The term “EF impact assessment” is used throughout this Guide instead of the term “life cycle impact
assessment” used in ISO 14044:2006. It is the phase of the OEF analysis aimed at understanding and evaluating
the magnitude and significance of the potential environmental impacts for a system throughout the life cycle
[based on ISO 14044:2006]. The employed EF impact assessment methods provide impact characterisation
factors for elementary flows in order to aggregate the impact to obtain a limited number of midpoint and/or
damage indicators.

40 For further information on specific EF impact assessment categories and models, reference is made to the
ILCD Handbook “Framework and requirements for LCIA models and indicators”; "Analysis of existing
environmental assessment methodologies for use in LCA” and "Recommendations for life cycle impact
assessment in the European context.” (European Commission — JRC — IES 2010c, 2010e, 2011a). These are
available online at http://Ict.jrc.ec.europa.eu/.
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EF Impact
Category

EF Impact Assessment
Model

EF Impact Category
Indicator

Source

horizon.

Ecotoxicity — fresh
water4!

USEtox model

CTUe (Comparative
Toxic Unit for
ecosystems)42

Rosenbaum et al.,
2008

Human Toxicity -
cancer effects

USEtox model

CTUh (Comparative
Toxic Unit for humans)43

Rosenbaum et al.,
2008

Human Toxicity —
non-cancer
effects

USEtox model

CTUh (Comparative
Toxic Unit for humans)!2

Rosenbaum et al.,
2008

Partficulate
Matter/Respirator
y Inorganics

RiskPoll model

kg PM2s equivalent™

Humbert, 2009

lonising Radiation
— human health
effects

Human Health effect
model

kg U2 equivalent (to
air)

Dreicer et al., 1995

Photochemical
Ozone Formation

LOTOS-EUROS model

kg NMVOC
equivalent™

Van Zelm et al.,
2008 as applied in
ReCiPe

Acidification

Accumulated
Exceedance model

mol H+ equivalent

Seppdla et al.,
2006; Posch et al,
2008

Eutrophication -
terrestrial

Accumulated
Exceedance model

mol N equivalent

Seppdld et al.,
2006; Posch et al,
2008

Eutrophication —

EUTREND model

fresh water: kg P

Struijs et al., 2009 as

aquatic equivalent implemented in
marine: kg N ReCiPe
equivalent
Resource Swiss Ecoscarcity m3 water use related to | Frischknecht et al.,
Depletion — water | model local scarcity of water4 | 2008
Resource CML2002 model kg Sb equivalent™ van Qers et al.,
Depletion — 2002
mineral, fossil
Land Use kg C (deficit) Mila i Canals et al.,

Soil Organic Matter
(SOM) model

2007

41 Direct emissions to marine water are not included in this impact assessment category, but shall be reported
separately in the Additional Environmental Information (see section 4.6).

42 CTUe provides an estimate of the potentially affected fraction of species (PAF) integrated over time and
volume per unit mass of a chemical emitted (PAF m3 day kg—-1) (Rosenbaum et al. 2008, 538).

43 CTUh provides an estimate of the increase in morbidity in the total human population per unit mass of a
chemical emitted (cases per kilogram), assuming equal weighting between cancer and non-cancer due to a
lack of more precise insights into this issue (Rosenbaum et al. 2008, 538).

44 This refers to the consumed amount of water (not including rainwater or recovered grey water), or thus the
net consumption of fresh water.
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EF Impact EF Impact Assessment EF Impact Category Source
Category Model Indicator
* CFC-11 = Trichlorofluoromethane, also called freon-11 or R-11, is a chlorofluorocarbon.

**  PMa2s = Particulate Matter with a diameter of 2.5 ym or less.
*#**  NMVOC = Non-Methane Volatile Organic Compounds
*xk Sb = Antimony

Depending on the nature of Organisation activities and the intended applications of the
OEF study, users of this OEF Guide may opt for narrowing the suite of EF impact categories.
Such justifications for exclusion(s) shall be supported by appropriate documents. Examples
of sources of supporting documents are (non-exhaustive list):

¢ International consensus process;

¢ Independent external review (according to the requirements in chapter 9);
e Multi-stakeholder process;

e LCA studies which have been peer reviewed;

e Screening step (see section 5.2).

Example: Justification for exclusion of EF impact categories

EF Impact Categories Justification
Excluded
Particulate Expert reviewer confirms that there are no
Matter/Respiratory significant impacts of Particulate
Inorganics Matter/Respiratory Inorganics based on the

evidence provided.

lonising Radiation Previous sectorial studies (references) indicate no
significant ionising radiation

REQUIREMENTS FOR OEF STUDIES

For an OEF study, all of the specified default EF impact categories and associated
specified EF impact assessment models and indicators (see Table 2) shall be applied. Any
exclusion shall be explicitly documented, justified and reported in the OEF report and
supported by appropriate documents. The influence of any exclusion on the final results,
especially related to limitations in terms of comparability to other OEF studies, shall be
reported and discussed in the interpretation phase. Such exclusions are subject to review.

ADDITIONAL REQUIREMENTS FOR OEFSRs

The OEFSR shall specify and justify any exclusion of the default EF impact categories,
especially related to aspects of comparability.
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4.6 Selecting Additional Environmental Information to be Included in
the OEF

Relevant potential environmental impacts of an organisation might go beyond the widely
accepted life cycle-based EF impact assessment models. It is important to consider these
environmental impacts whenever feasible. For example, biodiversity impacts due to land
use changes may occur in association with a specific site or activity. This may require the
application of additional EF impact categories beyond the default list provided in this OEF
Guide, or even additional qualitative descriptions. Such additional methods are
complementary to the default suite of EF impact categories. For example, a variety of
developing initiatives and schemes (such as the Global Reporting Initiative4) provide
models for organisations to report qualitatively on their local biodiversity impacts.

Organisations which are located close to the sea might make emissions directly to marine
water instead of to fresh water. As the default set of EF impact categories only include
ecotoxicity due to emissions to fresh water, it is important to consider such emissions direct
to marine water too as Additional Environmental Information. This shall be done at
inventory level because no impact assessment model is currently available for such
emissions.

In addition to the communication of absolute values for each EF impact category
considered, intensity-based metrics may also be necessary. This is, for example, the case
for the management of improved environmental performance as well as for making
comparisons or comparative assertions. Examples of intensity-based metrics are impacts
per unit of product, per employee, per gross sales and per value-added.

REQUIREMENTS FOR OEF STUDIES

If the default set of EF impact categories or the default EF impact assessment models do
not properly cover the potential environmental impacts of the Organisation, all related
relevant (qualitative/quantitative) environmental aspects shall be additionally included
under Additional Environmental Information. Additional Environmental Information shall be
reported separately from the default EF impact assessment results. These shall however not
substitute the mandatory assessment models of the default EF impact categories. The
supporting models of these additional categories with the corresponding indicators shall
be clearly referenced and documented.

Additional Environmental Information shall be:

e Based on information that is substantiated and has been reviewed or verified (in
accordance with the requirements of ISO 14020 and Clause 5 of ISO 14021:1999);
Specific, accurate and not misleading;
Relevant to the particular sector;
Submitted to the review process;
Clearly documented.

45 WRI and WBCSD 2011a, https://www.globalreporting.org
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Emissions directly to marine water shall be included in the Additional Environmental
Information (at inventory level).

If Additional Environmental Information is used to support the interpretation phase of an
OEF study, then all data needed to produce such information shall meet the same or
equivalent quality requirements established for the data used to calculate the OEF results
(see section 5.64).

Additional Environmental Information shall only be related to environmental issues.
Information and instructions, e.g. organisation safety sheets that are unrelated to the
environmental footprint of the Organisation, shall not be part of an OEF. Similarly,
information related to legal requirements shall not be included.

ADDITIONAL REQUIREMENTS FOR OEFSRs
The OEFSR shall specify:

Any Additional Environmental Information that shall be included in the OEF study or that is
recommended to be presented as being relevant to the sector of concern. Such
addifional informatfion shall be reported separately from the default EF impact
assessment results (see Table 2). All models and assumptions of this Additional
Environmental Information shall be supported by adequate documentation, clearly
documented and submitted fto the review process. Such Additional Environmental
Information may include (hon-exhaustive list):

o Oftherrelevant environmental impact categories for the sector;

o Oftherrelevant approaches for conducting characterisation of the flows
from the Resource Use and Emissions Profile, when characterisation factors
(CFs) in the default method are not available for certain flows (e.g. groups
of chemicals);

o Environmental indicators or product responsibility indicators (e.g. EMAS core
indicators or the Global Reporting Initiative (GRI));

o Life cycle energy consumption by primary energy source, separately
accounting for “renewable” energy use;

o Direct energy consumption by primary energy source, separately
accounting for “renewable” energy use;

o For gate-to-gate stages, number of IUCN Red List species and national
conservation list species with habitats in areas affected by operations, by
level of extinction risk;

o Description of significant impacts of activities and products on biodiversity in
protected areas and areas of high biodiversity value outside protected
areas;

o Total weight of waste by type and disposal method;

46 Data Quality - Characteristics of data that relate to their ability to satisfy stated requirements (ISO
14040:2006). Data quality covers various aspects, such as technological, geographical and time-related
representativeness, as well as completeness and precision of the inventory data.
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o Weight of transported, imported, exported, or freated waste deemed
hazardous under the terms of Annexes |, ll, I, and VIl of the Basel
Convention, and percentage of tfransported waste shipped internationally;

o Information from environmental impact assessments (EIA) and chemical risk
assessments.

e Justifications for inclusions/exclusions.

The OEFSRs shall furthermore define the appropriate unit for intensity-based metrics
required for specific communication purposes.
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4.7 Assumptions/Limitations

In OEF studies, several limitations to carrying out the analysis may occur and therefore
assumptions need to be made. For example, generic data# that do not completely
represent the reality of the Organisation may be adapted for better representation.

REQUIREMENTS FOR OEF STUDIES

All limitations and assumptions shall be transparently reported.

ADDITIONAL REQUIREMENTS FOR OEFSRs

The OEFSR shall report sector-specific limitations and define the assumptions necessary to
overcome such limitations.

47 Refers to data that are not directly collected, measured, or estimated, but rather sourced from a third-party
life cycle inventory database or other source that complies with the data quality requirements of the OEF
method.
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5. Compiling and Recording the Resource Use and Emissions
Profile (Inventory Phase)

5.1 General

An inventory (profile) of all material/energy resource inputs/outputs and emissions into air,
water and soil shall be compiled as a basis for modelling the OEF. This is called the
Resource Use and Emissions Profile, and is compiled in ferms of the total of goods/services
represented by the defined Product Portfolio of the Organisation. At the organisational
level, this includes all inputs and outputs for owned and/or managed processes that
contribute to the provision of the Product Portfolio within the Organisational boundary. At
the analytical level, if upstream and downstream processes/flows are included in the OEF
boundaries, this includes all processes/flows linked to all life-cycle stages of the Product
Portfolio.

Ideally, the Organisation’s activities should be described using facility- or product-specific
data (i.e. modelling the exact life cycle depicting the supply chain, use, and EOL stages
as appropriate). In practice, and as a general rule, for processes within the defined
Organisational boundary, directly collected, facility-specific inventory data shall be used
unless generic data are more representative or appropriate. For processes outside of the
Organisational boundary, for which direct data access are not possible, generic data will
typically be used. However, it is good practice to attempt to access directly collected
data from suppliers when possible, in particular for environmentally significant processes.
The use and collection requirements of specific and generic data are described in more
detail in sections 5.7 and 5.8 respectively.

Generic data are data sourced from third-party life cycle inventory databases,
government or industry association reports, statistical databases, peer-reviewed literature,
or other sources. It is used when specific data are not available or relevant. All such data
shall satisfy the quality requirements specified in this OEF Guide.

The Resource Use and Emissions Profile shall adopt the following classifications of the flows
included:

e Elementary flows, which are (ISO 14040:2006, 3.12) “material or energy entering the
system being studied that has been drawn from the environment without previous
human transformation, or material or energy leaving the system being studied that
is released into the environment without subsequent human transformation.”
Elementary flows are e.g. resources taken from the nature or emissions into air,
water, soil that are directly linked to the characterization factors of the EF impact
categories;

e Non-elementary (or complex) flows, which are all the remaining inputs (e.g.
electricity, materials, transport processes) and outputs (e.g. waste, by-products) in
a system that need further modelling efforts to be transformed into elementary
flows.
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All non-elementary flows in the Resource Use and Emissions Profile shall be tfransformed into
elementary flows. For example, waste flows shall not only be reported as kg of household
waste or hazardous waste, but shall also include emissions into water, air and soil due to
the treatment of the solid waste. This is necessary for the comparability of OEF studies. The
compilation of the Resource Use and Emissions Profile is therefore completed when all
flows are elementary flows.

Tip: Documenting the data collection process is useful for improving the data quality over
time, preparing for critical review*, and revising future Organisation inventories to reflect
changes in Organisational activities. To ensure that all of the relevant information is
documented, it may be helpful to establish a data management plan early in the
inventory process (see Annex ).

The Resource Use and Emissions Profile in an OEF study may be compiled following a 2-
step procedure: screening step and completing step. This is illustrated in Figure 3. The first
step is not mandatory but is highly recommended.

Resource Use and Emissions Profile
Two stepsfor carrying out the Resource Use and
Emissions Profile

. o Use readily available specific or generic data to populate the
Screenlng step Resource Use and Emissions Profile
u o Apply the Environmental Footprint impact assessment methods

Completlng the o Ensure that the data collected meet the
2 [ ]

data quality requirements and, where

Resource Use and necessary, collect better data
E lsaons Pf Ofll e e Transform any remaining non-elementary

flowsinto elementary flows

Figure 3: Two-step procedure to compile the Resource Use and Emissions Profile (the screening
step is highly recommended, but not mandatory).

REQUIREMENTS FOR OEF STUDIES

All resource uses and emissions associated with the life cycle stages included in the
defined system boundaries shall be included in the Resource Use and Emissions Profile.
The flows shall be grouped into “elementary flows” and “non-elementary (i.e. complex)
flows”. All non-elementary flows in the Resource Use and Emissions Profile shall then be
transformed into elementary flows.

48 A critical review is a process intended to ensure consistency between an OEF study and the principles and
requirements of this OEF guidance document and related OEFSRs (if available) (based on ISO 14040:2006).
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5.2 Screening Step

An initial “screening-level” Resource Use and Emissions Profile and OEF Impact Assessment
is highly recommended. This screening step helps to focus data-collection activities and
data-quality priorities for completing the Resource Use and Emissions Profile.
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REQUIREMENTS FOR OEF STUDIES

|H

An inifial “screening-level” Resource Use and Emissions Profile should be undertaken and is
highly recommended. If a screening step is conducted, readily available specific and/or
generic data shall be used fulfilling the data quality requirements as defined in section 5.6.
Any exclusion of supply-chain stages shall be explicitly justified and submitted to the
review process, and their influence on the final results shall be discussed.

For supply-chain stages for which a quantitative EF impact assessment is not intended (for
example, the use stage of intermediate products in a cradle-to-gate OEF), the screening
step shall refer to existing literature and other sources in order to develop qualitative
descriptions of potentially environmentally significant processes. Such qualitative
descriptions shall be included in the Additional Environmental Information.

In developing qualitative descriptions of potential environmental impacts, the following
information sources should be considered:
e OEF and OEFSR-based studies of similar organisations;

e Product Environment Footprint and Product Environmental Footprint Category Rule-
based studies for key products provided by the organisations;

e Previous, detailed studies of similar organisations;

e EMAS sectorial reference documents, where these exist for the sector;

e Organisation environmental reporting rules from other initiatives/ schemes;

e Environmental Impact of Products (EIPRO) and Environmental Improvement of
Products (IMPRO) studies for products provided by the Organisation;

e Environmental Key Performance Indicators for sectors, as reported by DEFRA
(http://archive.defra.gov.uk/environment/business/reporting/pdf/envkpi-
quidelines.pdf);

e Other peer-reviewed literature.

ADDITIONAL REQUIREMENTS FOR OEFSRs

The OEFSR shall specify the processes to be included. The OEFSR shall also specify for
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which processes specific data are required, and for which the use of generic data is
either permissible or required.
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5.3 Data Management Plan (Optional)

While not required in the context of the OEF, a data management plan may be a
valuable tool for managing data and for fracking the compilation of the Resource Use
and Emissions Profile.

The data management plan can include:

e A description of data collection procedures for:
o Processes/activities within the defined Organisational boundaries;
o Processes/activities outside (upstream or downstream) the defined
Organisational boundaries but within the OEF boundaries;
o Data sources;
¢ Calculation methodologies;
e Data fransmission, storage and backup procedures;
e Quality control and review procedures for data collection, input and handling
activities, data documentation and emissions calculations.
For additional guidance on possible approaches to formulating a data management
plan, see Annex l.

5.4 Resource Use and Emissions Profile Data

REQUIREMENTS FOR OEF STUDIES

The Resource Use and Emissions Profile shall be the documented input and output flows
associated with all activities and processes of all life cycle stages within the defined OEF
boundaries.

The following elements shall be considered for inclusion in the Resource Use and Emissions
Profile4:
e Direct activities and impacts of sources owned and/or operated by the
Organisation;
e Indirectly attributable upstream activities;
e Indirectly atftributable downstream activities.

Linear depreciation shall be used for the capital equipment. The expected service life of
the capital goods shall be taken info account (and not the time to evolve to an
economic book value of 0).

ADDITIONAL REQUIREMENTS FOR OEFSRs

The OEFSR shall further specify sources, quality and review requirements for the data used

49 This section builds upon the Greenhouse Gas Protocol - A Corporate Accounting and Reporting Standard,
chapter 4 (WRlI and WBCSD 2004) and the Greenhouse Gas Protocol - Corporate Value Chain (Scope 3)
Accounting and Reporting Standard, chapter 5 (WRI and WBCSD 2011a).
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in an OEF study.

The OEFSR should provide one or more examples for compiling the Resource Use and
Emissions Profile, including specifications with respect to:

e Substance lists for activities/processes included;

e Units;

¢ Nomenclature for elementary flows.

These may apply to one or more supply-chain stages, processes or activities, for the
purpose of ensuring standardised data collection and reporting. The OEFSR may specify
more stringent data requirements for key upstream, gate-to-gate or downstream stages
than those defined in this OEF Guide.

For modelling processes/activities within the defined Organisational boundary (i.e. gate-
to-gate stage), the OEFSR shall also specify:
e Processes/activities included;
e Specifications for compiling data for key processes, including averaging data
across facilities;
e The expected service life of the capital goods;
e Any site-specific data required for reporting as *Additional Environmental
Information™;
e Specific data-quality requirements, e.g. for measuring specific activity data.

If the OEFSR requires/allows deviations from the default cradle-to-grave system boundary
(e.q. if the OEFSR prescribes using a cradle-to-gate boundary), the OEFSR shall specify how
material/energy balances in the Resource Use and Emissions Profile shall be accounted
for.

For the estimation of the service life of capital goods, the following sources should be
used:

- Relevant PEFCRs/OEFSRs;

- Relevant PCRs;

- Values used in European standards/ norms;

- Values used in national standards/norms;

- Statistical data;

- Other literature sources regarding life span of capital goods.

5.4.1 Direct Activities and Impacts
The direct impacts are impacts from sources that are owned and/or operated by the
Organisation, i.e. from site-level activities, such as:

e Capital equipment when built/produced by the Organisation (e.g. machinery
used in production processes, buildings, office equipment, transport venhicles,
transportation infrastructure). Linear depreciation shall be applied for capital
equipment;

e Generation of energy resulting from combustion of fuels in stationary sources (e.g.
boilers, furnaces, turbines);
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e Physical or chemical processing (e.g. from manufacturing, processing, cleaning,
etc.);

e Transportation of materials, products and waste (resources and emissions from the
combustion of fuels) in company-owned and/or operated vehicles, described in
terms of mode of transport, vehicle type and distance;

e Employees commuting (resources and emissions from the combustion of fuels)
using vehicles owned and/or operated by the Organisation, described in terms of
mode of transport, vehicle type and distance;

e Business travel (resources and emissions from the combustion of fuels) in vehicles
owned and/or operated by the Organisation, described in terms of mode of
fransport, vehicle type, and distance;

e Client and visitor transportation (resources and emissions from the combustion of
fuels) in vehicles owned and/or operated by the Organisation, described in terms
of mode of fransport, vehicle type and distance;

e Transportation from suppliers (resources and emissions from the combustion of
fuels) in vehicles owned and/or operated by the Organisation, described in terms
of mode of fransport, vehicle type, distance and load;

e Disposal and treatment of waste (composition, volume) when processed in
facilities owned and/or operated by the Organisation;

e Emissions from infentional or unintentional releases* (e.g. Hydrofluorocarbon (HFC)
emissions during the use of air-conditioning equipment);

e Ofther site-specific activities.

5.4.2 Indirectly Atiributable Upstream Activities

The indirect impacts of upstream activities refer to the use of materials, energy and
emissions associated with goods/services sourced from upstream of the Organisational
boundary in support of producing the Product Portfolio. These are resources and
emissions from activities such as:

e Extraction of raw materials needed for the production of the Product Portfolio;

e Extraction, production and transportation of purchased>' capital equipment (e.g.
machinery used in production processes buildings, office equipment, transport
vehicles, tfransportation infrastructure). Linear depreciation shall be applied for
capital equipment;

e Extraction, production and transportation of purchased electricity, steam and
heating/cooling energy;

e Extraction, production and transportation of purchased materials, fuels and other
products;

¢ Generation of electricity consumed by upstream activities;

e Disposal and treatment of waste generated by upstream activities;

e Disposal and treatment of waste generated on site when processed in facilities not
ownhed and/or operated by the Organisation;

50 Releases are emissions to air and discharges to water and soil. (ISO 14040:2006)
51 Purchased is defined as purchased or otherwise brought into the Organisational boundary of the reporting
company, including leased assetfs.
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e Transportation of materials and products between suppliers and from suppliers in
vehicles not owned and/or operated by the Organisation (mode of fransport,
vehicle type, distance);

e Employees commuting using vehicles not owned or operated by the Organisation
(mode of transport, vehicle type, distance);

e Business travel (resources and emissions from the combustion of fuels) in vehicles
not owned and/or operated by the Organisation (mode of tfransport, vehicle type,
distance);

e Client and visitor transportation (resources and emissions from the combustion of
fuels) in vehicles not owned and/or operated by the Organisation (mode of
transport, vehicle type, distance);

¢ Any other upstream process/activity.

5.4.3 Indirectly Aftributable Downstream Activities
The indirect impacts of downstream activities refer to the use of materials, energy and
emissions associated with goods/services occurring downstream of the Organisational
boundary in relation to the Product Portfolio. These are resources and emissions from
activities such as:
e Transportation and distribution of goods/services provided to the client, where
means of fransport are not owned and/or operated by the Organisation;
e Processing of goods/services provided;
e Use of goods/services provided (see section 5.4.6 for more detailed specifications);
e EOL treatment of goods/services provided (see section 5.4.7 for more detailed
specifications);
o Any other downstream process/activity.

5.4.4 Additional Resource Use and Emissions Profile Requirements

Accounting for Electricity Use (Including Use of Renewable Energy)

The electricity use from the grid consumed upstream or within the defined Organisational
boundary shall be modelled as precisely as possible giving preference to supplier-specific
data. If (part of) the electricity is renewable it is important that no double counting occurs.

REQUIREMENTS FOR OEF STUDIES

For electricity from the grid consumed upstream or within the defined Organisational
boundary, supplier-specific data shall be used if available. If supplier-specific data is not
available, country-specific consumption-mix data shall be used of the country in which
the life cycle stages occur. For electricity consumed during the use stage of products, the
energy mix shall reflect ratios of sales between countries or regions. Where such data are
not available, the average EU consumption mix, or otherwise most representative mix,
shall be used.

For renewable electricity from the grid consumed upstream or within the defined
Organisational boundary, it shall be guaranteed that the renewable electricity (and
associated impacts) is not double counted. A statement of the supplier shall be included
as an annex to the OEF report, guaranteeing that the electricity supplied is effectively
generated using renewable sources and is ot sold to any other organisation, for example,
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by providing a Guarantee of Origin for production of renewable electricity>2.

Accounting for Renewable Energy Generation

Some organisations may produce energy from renewable sources in excess of the amount
consumed. If excess renewable energy produced within the defined Organisational
boundary is provided to a third party (e.g. put into the electricity grid), it may only be
credited to the Organisation if the credit has not already been taken into account in other
schemes. Documentation (e.g. Guarantee of Origin for production of renewable
electricity®?) is required to explain whether or not the credit is considered in the
calculation.

REQUIREMENTS FOR OEF STUDIES

Credits associated with renewable energy generated by the Organisation shall be
calculated with respect to the corrected (i.e. by subtracting the externally provided
amount of renewable energy) average country-specific consumption-mix data of the
country to which the electricity is provided. Where such data is not available, the
corrected average EU consumption mix, or otherwise most representative mix shall be
used. If no data are available on the calculation of corrected mixes, the uncorrected
average mixes shall be used. It shall be transparently reported which energy mixes are
assumed for the calculation of the benefits and whether or not these have been
corrected.

52 European Union 2009: Directive 2009/28/EC of the European Parliament and Council of 23 April 2009 on the
promotion of the use of energy from renewable sources and amending and subsequently repealing Directives
2001/77/EC and 2003/30/EC, Official Journal of the European Union.
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Accounting for Temporary (Carbon) Storage and Delayed Emissions

Temporary carbon storage happens when a product “reduces the GHGs in the
atmosphere” or creates “negative emissions”, by removing and storing carbon for a
limited amount of time.

Delayed emissions are emissions that are released over time, e.g. through long use or final
disposal phases, versus a single emission at time t.

To explain this with an example: if you have timber furniture with a life span of 120 years,
you store carbon during the 120 years of the furniture and emissions due to its disposal or
incineration at end of life are delayed with 120 years. CO2 is taken up for the production
of the timber furniture, is stored for 120 years and is released when the furniture is disposed
or incinerated at its end of life. The CO2 is stored for 120 years and the delayed CO:2
emissions occur only after 120 years (at the end of the life span of the furniture) instead of
NOW.

REQUIREMENTS FOR OEF STUDIES

Credits associated with temporary (carbon) storage or delayed emissions shall not be
considered in the calculation of the default EF impact categories. However, these may be
included as “Additional Environmental Information”. Moreover, these shall be reported as
“Additional Environmental Information” if required by the OEFSRs.

Biogenic Carbon Removals and Emissions

Carbon is, for example, removed from the atmosphere due to the growth of trees (CF33 of
-1 CO2 eq. for global warming), while it is released during the burning of wood (CF of +1
CO2 eq. for global warming).

REQUIREMENTS FOR OEF STUDIES

Removals and emissions for biogenic carbon sources shall be identified separately in the
Resource Use and Emissions Profile. 54

Direct Land Use Change (Impact on Climate Change): the impact of land use change on
climate change results basically from a change in carbon stocks in land. Direct Land Use
Change occurs as the results of a transformation from one land use type into another,
which takes place in a unique land cover, possibly incurring changes in the carbon stock
of that specific land, but not leading to a change in another system. For details, see
Annex VI.

53 A characterisation factor (CF) is a factor derived from a characterisation model which is applied to convert
an assigned Resource Use and Emissions Profile result to the common unit of the EF category indicator (based
on ISO 14040:2006).

54 A separate inventory of emissions/removals of biogenic carbon sources implies that the following CFs (see
section 6.1.2) shall be assigned for the environmental footprint impact category Climate Change: "-1" for
removals of a carbon dioxide biogenic substance; “+1" for emissions of a carbon dioxide biogenic substance;
“+25" for methane emissions.
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Indirect Land Use Change (Impact on Climate Change): the impact of land use change
on climate change results basically from a change in carbon stocks in land. Indirect Land
Use Change occurs when a certain change in land use induces changes outside the OEF
boundaries, i.e. in other land use types. As there is no agreed methodology on indirect
land use change in the context of the Environmental Footprint, indirect land use change
shall not be included in the greenhouse gas calculations in the OEF.

REQUIREMENTS FOR OEF STUDIES

Greenhouse gas emissions from direct land use change shall be allocated to products for
(i) 20 years after the land use change occurred or (i) a single harvest period from the
extraction of the evaluated product (even if longer than 20 years)% and the longest
period shall be chosen. For details see Annex VI. Greenhouse gas emissions from indirect
land use change shall not be considered unless OEFSRs explicitly require to do so. In that
case, indirect land use change shall be reported separately as Additional Environmental
Information, but it shall not be included in the calculation of the greenhouse gas impact
category.

5.4.5 Modelling Transport Scenarios

The modelling of transport across the life cycle of the products provided by the
Organisation requires that scenarios be defined. The following parameters shall/should
(case specific, see below) be taken into account:

1. Transport mode: the mode of transport shall be taken into account, e.g. by land
(truck, rail, pipe), by water (boat, ferry, barge), or air (airplane);

2. Vehicle type and fuel consumption: the type of vehicle and the fuel consumption
when fully loaded and empty shall be taken into account. An adjustment shall be
applied to the consumption of a fully-loaded vehicle according to the load rate
(example see below);

3. Load rate’: environmental impacts are directly linked to the actual load rate,
therefore the load rate shall be considered.

4. Number of empty returns: the number of empty returns should be taken into
account when applicable, i.e. the ratio of the distance travelled to collect the next
load after unloading the product to the distance travelled to transport the product.
The kilometres travelled by the empty vehicle should also be allocated to the
considered product. Specific values shall be developed by country and by type of
fransported product.

5. Transport distance: transport distances shall be documented applying average
transport distances specific to the context being considered.

55 If the information on the period cannot be included, one of the two following options shall be chosen
regarding the date on which the land use change occurred: (a) “January 1st of the earliest year in which it
can be demonstrated that the land use change had occurred”, or (b) "January 15t of the year in which the
assessment of GHG emissions and removals is being carried out” (BSI 2011).

56 The load rate is the ratio of the actual load to the full load or capacity (e.g. mass or volume) that a vehicle
carries per trip.
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6. Allocation’’ of impacts from transport: where multiple goods are transported, it may
be necessary to allocate a share of the transportation impacts to the Organisation
based on the load-limiting factor. The following requirements apply:8
e Goods transport: time or distance AND mass or volume (or in specific cases:
pieces/pallets) of the tfransported good
a) If the maximum authorised weight is reached before the vehicle has reached
its maximum physical load: at 100% of its volume (high-density products),
allocation shall be based on the mass of the transported products;
b) If the vehicle is loaded at 100% of the volume but it does not reach the
authorised maximum weight (low-density products), allocation shall be based
on the volume of the fransported products;

e Personal transport: time or distance;

e Staff business travel: time, distance or costs.

7. Fuel production: fuel production shall be taken into account. Default values for fuel
production can be found e.g. in the European Reference Life Cycle Database
(ELCD)*?;

8. Infrastructure: tfransport infrastructure, in particular for road, rail and boat transport,
should be taken info account.

9. Resources and tools: the amount and type of additional resources and tools
needed for logistic operations such as cranes and fransporters should be taken into
account.

REQUIREMENTS FOR OEF STUDIES

Transport parameters that shall be taken info account are: transport type, vehicle type
and fuel consumption, load rate, number of empty returns when applicable and relevant,
transport distance, allocation for goods transport based on load-limiting factor (i.e. mass
for high-density products and volume for low-density products) and fuel production.

Transport parameters that should be faken intfo account are: transport infrastructure,
additional resources and tools such as cranes and transporters, allocation for personal
transport based on time or distance, allocation for business travel by staff based on time
or distance or economic value.

The impacts due to transport shall be expressed in the default reference units, i.e. tkm for
goods and person-km for passenger transport. Any deviation from these default reference
units shall be reported and justified.

The environmental impact due to transport shall be calculated by multiplying the impact

57 Allocation is an approach to solving multi-functionality problemes. It refers to partitioning the input flows of a
process, a product system or facility between the system under study and one or more other systems (based
on ISO 14040:2006).

58 For more information on the consideration of fransport-related aspects, see the International Reference Life
Cycle Data System (ILCD) Handbook: General Guide for Life Cycle Assessment — detailed guidance, section
7.9.3.

5% http://Ica.jrc.ec.europa.eu/Icainfohub/datasetArea.vm
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per reference unit for each of the vehicle types by a) for goods: the distance and load
and b) for persons: the distance and number of persons based on the defined transport
scenarios.

ADDITIONAL REQUIREMENTS FOR OEFSRs

The OEFSRs shall specify tfransport, distribution and storage scenarios to be included in the
OEF study, if any.

5.4.6 Modelling Scenarios for the Use Stage

The use stage of the goods/services included in the Product Portfolio of the Organisation
begins when the consumer or end user takes possession of the product and ends when
the used product is discarded for tfransport to a recycling or waste-treatment facility. Use
scenarios need to be defined. These should take into account published technical
information, including:

e Published international standards that specify guidance and requirements for the
development of scenarios for the use stage and scenarios for (i.e. estimation of) the
service life of the product ;

e Published national guidelines that specify guidance for the development of
scenarios for the use stage and scenarios for (i.e. estimation of) the service life of
the product;

e Published industry guidelines that specify guidance for the development of
scenarios for the use stage and scenarios for (i.e. estimation of) the service life of
the product;

e Market surveys or other market data.

The use scenario also needs to reflect whether or not the use of analysed products might
lead to changes in the systems in which they are used. For example, energy-using
products might affect the energy needed for heating/cooling in a building, or the weight
of a car battery might affect the fuel consumption of the car.

NOTE: The manufacturer's recommended method to be applied in the use stage (e.g.
cooking in an oven at a specified temperature for a specified time) might provide a basis
for determining the use stage of a product. The actual usage pattern may, however, differ
from those recommended and should be used if available.

REQUIREMENTS FOR OEF STUDIES

If downstream stages are to be included in the OEF, then use profiles (i.e. the related
scenarios and assumed service life) shall be specified for representative goods/services for
the sector. All relevant assumptions for the use stage shall be documented. Where no
method for determining the use stage of products has been established in accordance
with the techniques specified in this OEF Guide, the approach taken in determining the
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use stage of products shall be established by the Organisation carrying out the study.
Documentation of methods and assumptions shall be provided. Relevant influences on
other systems due to the use of the products shall be included.

ADDITIONAL REQUIREMENTS FOR OEFSRs

The OEFSR shall specify:
e The use scenario(s) to be included in the study, if any;
e The time span to be considered for the use stage.

Published technical information should be taken into account for the definition of the use-
stage scenarios. Definition of the wuse profile should also take into account
use/consumption patterns, location, time (day/night, summer/winter, week/weekend),
and assumed service life for the use stage of products. The actual usage pattern of the
products should be used if available.

5.4.7 Modelling End-of-Life Scenarios¢°

The EOL stage of the products included in the Product Portfolio of the Organisation begins
when the used products are discarded by the user and ends when the products are
returned to nature as a waste or enter other products’ life cycles (i.e. as a recycled input).
Examples of EOL processes that shall be included in the OEF study are:

e Collection and transport of EOL products and packages;
e Dismantling of components from EOL products;

e Shredding and sorting;

e Conversion into recycled material;

e Avoided production due to recycling or reuse;

e Composting or other organic waste treatment methods;
e Littering;

e Incineration and disposal of bottom ash;

e Landfiling and landfill operation and maintenance;

¢ Transport required to EOL treatment facilifies.

As there is often no information on exactly what will happen at the EOL of a product, EOL
scenarios are to be defined.

REQUIREMENTS FOR OEF STUDIES

Waste flows arising from processes included in the system boundaries shall be modelled to
the level of elementary flows.

ADDITIONAL REQUIREMENTS FOR OEFSRs

60 This section builds upon the Greenhouse Gas Protocol Product Life Cycle Accounting and Reporting
Standard, 2011 - Section 7.3.1.
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The OEFSR shall define the EOL scenario(s) to be included in the OEF study, if any. These
scenarios shall be based on current (year of analysed time interval) practice, technology
and data.

5.5 Nomenclature for the Resource Use and Emissions Profile

Using considerably different nomenclature and other conventions make Resource Use
and Emissions Profiles incompatible on different levels, thereby strongly limiting the
combined use of Resource Use and Emissions Profiles datasets from different sources or an
efficient, electronic exchange of data among practitioners. This also hampers a clear
unambiguous understanding and review of OEF reports. It is therefore important to use the
same nomenclature in all OEF studies.

REQUIREMENTS FOR OEF STUDIES

All resource use and emissions associated with the life cycle stages included in the defined
system boundaries shall be documented using the International Reference Life Cycle Data
System (ILCD) nomenclature and propertiesé!. (Annex IV details the ILCD nomenclature
rules and properties).

If nomenclature and properties for a given flow are not available in the ILCD, the
practitioner shall create an appropriate nomenclature and document the flow properties.

5.6 Data Quality Requirements

Data quality indicators address how well the data fit the given process/activity in the
Resource Use and Emissions Profile. This section describes the data quality requirements
and how the data quality shall be assessed. Six quality criteria are adopted for OEF
studies, of which five relate to the data and one to the method. These are summarised in
Table 3. The representativeness (technological, geographical and time-related)
characterises to what degree the processes and products selected are depicting the
system analysed. Once the processes and products are chosen which represent the
system analysed, and the Resource Use and Emissions Profile of these processes and
products are inventoried, the completeness criterion evaluates to what degree the
Resource Use and Emissions Profile of these processes and products covers all the
emissions and resources of these processes and products.

Besides these criteria, three more aspects are included in the quality assessment, i.e.
documentation (compliance with ILCD format), compliance with ILCD nomenclature, and

61 European Commission - Joint Research Centre - Institute for Environment and Sustainability (2010f).
International Reference Life Cycle Data System (ILCD) Handbook -Nomenclature and other conventions. First
edition. EUR 24384. Luxembourg Publications Office of the European Union.
http://Ict.jrc.ec.europa.eu/assessment/publications
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review. The latter three are not included within the semi-quantitative assessment of the
data quality as described in the subsequent paragraphs. These however shall be fulfilled.

Table 3: Data quality criteria, documentation, nomenclature and review

Data . Technological representativenesss?
. Geographical representativenessé?
. Time-related representativenessé

. Completeness

. Parameter uncertaintyss

Method . Methodological Appropriateness and Consistencyé (The
requirements as defined in Table 6 shall apply until end of 2015.
From 2016 onwards, full compliance with the OEF methodology
will be required.)

Documentatio

n . Compliant with ILCD format

Nomenclature | * Compliant with ILCD nomenclature document (e.g. use of
ILCD reference elementary flows for IT-compatible inventories)

Review . Review by a “qualified reviewer” (see chapter 9)
. Separate review report

62 “Technological representativeness” is used throughout this Guide instead of the term “technological
coverage” used in ISO 14044.

63 “Geographical representativeness” is used throughout this Guide instead of the term “geographical
coverage” used in ISO 14044.

64 “Time-related representativeness” is used throughout this Guide instead of the term “time-related coverage”
used in ISO 14044.

65 “Parameter uncertainty” is used throughout this Guide instead of the term “precision” used in ISO 14044.

66 “Methodological Appropriateness and Consistency” is used throughout this Guide instead of the term
"consistency” used in ISO 14044,
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Table 4: Overview of requirements for data quality and the assessment of data quality

Minimum data quality
required

Type of required data
quality assessment

Data covering at least
70% of contributions to
each EF impact
category

Overall "Good" data
quality (DQR £ 3.0)

Semi-quantitative
based on Table é.

Data accounting for
the subsequent 20%
(i.e. from 70% to 90%)
of contributions to
each EF impact
category

Overall "Fair” data
quality

Qualitative expert
judgement (Table é
can be used to
support the expert
judgement). No
quantification
required.

Data used for
approximation and
filling identified gaps
(beyond 90%
contribution to each EF
impact category

Best available
information

Qualitative expert
judgement (Table é
can be used to
support the expert
judgement).
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The overall data quality shall be calculated by summing up the achieved quality rating
(DQR) - as determined according to table 6 - for each of the quality criteria, divided by
the total number of criteria (i.e. 6). Formula 1 provides the calculation provision (European
Commission — JRC — |ES 2010d, page 109). The Data Quality Rating (DQR) result is used to
identify the corresponding quality level in Table 6.

TeR+GR+TiR+C+P+ M
6

Formula 1 DOQOR =

« DQR : Data Quality Rating of the dataset;
« TeR: Technological Representativeness;

« GR: Geographical Representativeness;

« TiR: Time-related Representativeness;

« C: Completeness;

« P: Parameter uncertainty;

« M: Methodological Appropriateness and Consistency.

Table 6: Overall data quality level according to the achieved data quality rating

Overall data quality rating (DQR) | Overall data quality level
<1.6 “Excellent quality”
>1.6t0<2.0 "Very good quality"

>2.0 fo <3.072 “"Good quality”
>3t0<4.0 "Fair quality"

>4 “Poor quality”

72 This means that not all data in the set shall achieve a ranking of “good quality" for the dataset to achieve
an overall “good quality” rating. Rather, two may be ranked as "fair". If more than two are ranked as “fair” or
one is ranked as “poor” and one as “fair”, the overall data quality of the dataset is downgraded to the next
quality class, “fair”.
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REQUIREMENTS FOR OEF STUDIES

Data quality requirements shall be met by an OEF study intended for external
communication. For OEF studies (claiming to be in line with this OEF Guide) intended for in-
house applications, the specified data quality requirements should be met (i.e., are
recommended), but are not mandatory. Any deviations from the requirements shall be
documented. Data quality requirements apply to both specific data and generic data.

The following 6 criteria shall be adopted for semi-quantitative assessment of data quality in
OEF studies: technological representativeness, geographical representativeness, time-
related representativeness, completeness, parameter uncertainty and methodological
appropriateness.

In the optional screening step (if conducted) a minimum “fair" quality data rating is
required for data contributing to at least 90% of the impact estimated for each EF impact
category, as assessed via qualitative expert judgement.

In the final Resource Use and Emissions Profile, for the processes and/or activifies
accounting for at least 70% of conftributions to each EF impact category, both specific
and generic data shall achieve at least an overall “good quality” level’s. A semi-
quantitative assessment of data quality shall be performed and reported for these
processes. At least 2/3 of the remaining 30% (i.e. 70% to 90%) shall be modelled with at
least “fair quality” data, as assessed via qualitative expert judgement. Remaining data
(used for approximation and filing identified gaps (beyond 90% contribution to
environmental impacts)) shall be based on best available information. This is summarised
in Table 4.

The data quality requirements for technological, geographical and fime related
representativeness shall be subject to review as part of the OEF study. The data quality
requirements related to completeness, methodological appropriateness & consistency,
and parameter uncertainty shall be met by sourcing generic data exclusively from data
sources complying with the requirements of this OEF Guide.

With respect to the data quality criterion "methodological appropriateness and
consistency”, the requirements as defined in Table é shall apply until end 2015. From 2016
onwards, full compliance with the OEF methodology will be required.

With respect to the level at which assessment of data quality shall be conducted:
e For generic data: data quality shall be conducted at the level of the input flows, e.g.
purchased paper used in a printing office;
e For specific data: data quality shall be conducted at the level of an individual process
or aggregated processes, or at the level of individual input flows.

73 The 70% threshold is chosen to balance the goal of achieving a robust assessment with the need to keep it
feasible and accessible.
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ADDITIONAL REQUIREMENTS FOR OEFSRs

The OEFSR shall provide further guidance on data quality assessment scoring with respect
to time-related, geographical and technological representativeness. The OEFSR shall for
example specify which data quality score related to time representativeness should be
assigned to a dataset representing a given year.

The OEFSR may specify additional criteria for the assessment of data quality (compared to
the default criteria).

The OEFSR may specify more stringent data quality requirements regarding e.g.:

Foreground processes’4;

Background processes (both upstream and downstream stages);
Key supply chain processes/activities for the sector;

Key EF impact categories for the sector.

Example for determining the data quality rating

Component Achieved quality Co.rresponding quality
level rating

Tech i i
echnological representativeness G506 9
(TeR)

hical tafi
Geographical representativeness good 5
(GR)
Time-related representativeness (TiR) fair 3
Completeness (C) good 2
Parameter uncertainty (P) good 2
Me‘rhodologicol appropriateness and good 5
consistency (M)

TeR+GR+TiR+C+P+M 2+2+3+2+2+2

DOR =
Q 6 6

2.2

DQR = 2.2 corresponds to an overall “good quality™.

74 Foreground processes refer to those processes of the Organisation life cycle for which direct access to
information is available. For example, the producer's site and other processes operated by the organisation or
contractors (e.g. goods transport, head-office services, etc.) belong to the foreground system.
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5.7 Specific Data Collection

Specific data are data directly measured or collected representative of activities at a
specific facility or set of facilities. The data should include all known inputs and outputs for
the processes. Inputs are (for example) use of energy, water, materials, etc. Outputs are
the products, co-products, emissions and waste. Emissions can be divided into three
categories: emissions to air, to water and to soil. Specific data can be collected,
measured or calculated using activity data and related emission factors. It should be
noted that emission factors may be derived from generic data subject to the data quality
requirements.

Data Collection - Measurements and Tailored Questionnaires

The most representative sources of data for specific processes are measurements directly
performed on the process, or obtained from facility operators via interviews or
questionnaires. The data may need scaling, aggregation or other forms of mathematical
tfreatment to bring them in relation to the Product Portfolio.

Typical specific data sources include:

e Process or plant level consumption data;

e Bills and stock/inventory-changes of consumables;

e Emission declared/reported to authorities for legal purposes such as permits or
fulfiling reporting requirements like according to the European Pollutant Release
and Transfer Register (E-PRTR), or the predecessor European Pollutant Emission
Register (EPER);

e Emission measurements (concentrations plus corresponding off-gas and
wastewater amounts);

e Composition of waste and products;

e Procurement and sale department(s)/unit(s).

REQUIREMENTS FOR OEF STUDIES

Specific data’® shall be obtained for all processes/activities within the defined
Organisational boundary and for background processes/activities where appropriate’s.
However, if generic data are more representative or appropriate than specific data (to
be reported and justified) for foreground processes, generic data shall also be used for the
foreground processes.

ADDITIONAL REQUIREMENTS FOR OEFSRs

The OEFSR shall:
1. Specify for which processes specific data shall be collected;

75 Including average data representing multiple sites. Average data refer to production weighted average of
specific data.
76 A definition of “foreground” and “background” processes is provided in the Glossary section.
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2. Specify the requirements for the collection of specific data for each
process/activity;
3. Define the data collection requirements for the following aspects for each site:
e Target stage(s) and the data collection coverage;
e Location of data collection (e.g. domestically, internationally, representative
factories);
e Term of data collection (e.g. year, season, month, etc.);
e When the location or term of data collection shall be limited to a certain
range, provide a justification and show that the collected data will serve as
sufficient samples.

Note: The basic rule is that the location of data collection is all target areas and the term
of data collection is one year or more.

5.8 Generic data collection

Generic data refer to data that are not based on direct measurements or calculation for
the respective specific process(es). Generic data can be either sector-specific, i.e.
specific to the sector being considered for the OEF study, or multi-sector. Examples of
generic data include:

e Data from literature or scientific papers;
e Industry-average life cycle data from life cycle inventory databases, industry
association reports, government statistics, etc.

Sourcing generic data

To ensure comparability, generic data shall fulfil the data quality requirements specified in
this OEF Guide. Generic data should where available be sourced from the data sources
specified in this OEF Guide (see below).

Remaining generic data should preferentially be sourced from:

e Databases provided by international governmental organisations (for example IEA,
FAO, UNEP);

e National governmental LCI database projects (for data specific to the database
host country);

e National governmental LCI database projects;

e Ofther third-party LCI databases;

e Peer-reviewed literature.

Potential sources of generic data can be found in e.g. the Resource Directory of the
European Platform on LCA.”7 If the necessary data cannot be found in the above listed
sources, other sources may be used.

REQUIREMENTS FOR OEF STUDIES

77 hitp://lca.jrc.ec.europa.eu/lcainfohub/datasetArea.vm
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Generic data should be used only for processes and activities outside the defined
Organisational boundary or for providing emission factors for activity data describing
foreground processes. Moreover, for those processes and activities within the
Organisational boundaries which are better represented by generic data, generic data
shall be used (see previous requirement). When available, sector-specific generic data
shall be used instead of multi-sector generic data. All generic data shall fulfil the data
quality requirements specified in this OEF Guide. The sources of the data used shall be
clearly documented and reported in the OEF report.

Generic data (provided they fulfil the data quality requirements specified in this OEF
Guide) should, where available, be sourced from:

e Data developed in line with the requirements for the relevant OEFSRs;

e Data developed in line with the requirements for OEF studies;

e Data developed in line with the requirements for Product Environmental Footprint
studies;

e Infernational Reference Life Cycle Data System (ILCD) Data Network (giving
preference to “ILCD-compliance” over “ILCD Data Network — entry level” datasets) 78;

e Furopean Reference Life Cycle Database (ELCD)””.

ADDITIONAL REQUIREMENTS FOR OEFSRs

The OEFSR shall specify:
e Where the use of generic data is permitted as an approximation for a substance
for which specific data are not available;
e The level of required similarities between the actual substance and the generic
substance;
e The combination of more than one generic dataset, if necessary.

5.9 Dealing with Remaining Data Gaps / Missing Data

Data gaps exist when there is no specific or generic data available that is sufficiently
representative of the process/activity in question. For most processes/activities where data
are missing, it should be possible to obtain sufficient information to provide a reasonable
estimate of the missing data. Therefore, there should be few, if any, data gaps in the final
Resource Use and Emissions Profile. Missing information can be of different types and have
different characteristics, each requiring separate approaches to resolve.

Data gaps may exist when:

e Data do not exist for a specific input/output, or

e Data exist for a similar process but:
o The data have been generated in a different region;
o The data have been generated using a different technology;
o The data have been generated in a different time period.

REQUIREMENTS FOR OEF STUDIES

78 hitp://Ict.jrc.ec.europa.eu/assessment/data
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Any data gaps shall be filed using best available generic or extrapolated data’?. The
contribution of such data (including gaps in generic data) shall not account for more than
10% of the overall contribution to each EF impact category considered. This is reflected in
the data quality requirements, according to which 10% of the data can be chosen from
the best available data (without any further data quality requirements).

ADDITIONAL REQUIREMENTS FOR OEFSRs

The OEFSR shall address potential data gaps and provide detailed guidance for filling
these gaps.

5.10 Data Gathering Related to the Next Methodological Phases in an

Organisation Environmental Footprint Study.

Figure 4 focuses on the data collection step to be taken when developing an OEF study.
The “shall/should/may” requirements are summarised for both specific and generic data.
The figure moreover indicates the link between the data collection step and the
development of the Resource Use and Emissions Profile and subsequent EF impact
assessment.

79 Extrapolated data refer to data from a given process that are used to represent a similar process for which
data are not available, on the assumption that it is reasonably representative.
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DATA COLLECTION

Spedific data

e Shall be obtained for all processeswithin the organisational boundaries (except for
processes which are represented more accurately by genericdata);
e Shall be obtained for upstream and downstream processes where appropriate;
e Shall fulfil the data quality requirements specified in thisguide;
e Shouldindude all known inputsand outputs. Inputsindude e.g. use of energy, water

and resources. Outputsindude e.g. products, coproducts, emissions and waste;
e May be collected, measured or calculated. Emissionsrelated to specificdatamay be
derived from genericdata (subject to dataquality requirements), e.g. aspedficdata"x"
kWh eledtricity may need to be combined with agenericdatalike "y" kg GO,/ kWh

electricity, so that aflow of "x*y" kg OO, will be induded in the resource use and emissions

profile.

Genericdata
e May need to be collected when specificdata are unavailable;
e Should be used only for upstream and downstream processes/ activitiesor in
combination with activity datafor processes within the organisational boundaries;
e \When available, sector-spedificgeneric data shall be used instead of multi-sector
genericdata;
e Shall fulfil the data quality requirements specified in this Guide;
e Should, where available, be sourced from the data sources provided in this Guide.

v

RESOURCE USE & EM ISSONS PROFILE

Aresource use and emissions profile shall be built from the data collection, i.e. an
inventory of all input and output flowsrelative to the environmental footprint boundaries.

For example kg 00,, kg H2S kg Pb, etc.

v

IMPACT ASSESSM ENT (mandatory steps)

e (lassification, i.e. assigning each data point within the resource use and emissions
profile to the relevant environmental footprint impact categories.

e Characterisation, i.e. applying characterisation factors (provided in this guide) to each
input and output flow in order to obtain aggregated impacts within each environmental
footprint impact category.

Figure 4: Relationship between data collection, Resource Use and Emissions Profile and EF
impact assessment
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5.11 Handling Multi-Functional Processes and Facilities

If a process or facility provides more than one function, i.e. it delivers several goods and/or
services ('co-products’), it is “multifunctional”. In these situations, all inputs and emissions
linked to the process must be partitioned between the product of interest and the other
co-products in a principled manner. Similarly, where a jointly owned and/or operated
facility produces multiple products, or when heat and electricity are simultaneously
produced via co-generation, it may be necessary to partition related inputs and emissions
among the products within the defined Product Portfolios of different organisations.
However, in case a process contributes fo multiple products of the Product Portfolio of an
Organisation and the OEF study covers the full Product Portfolio of that Organisation,
allocation between the products is not required.

Systems involving multi-functionality of processes shall be modelled in accordance with
the following decision hierarchy, with additional guidance at the sectorial level provided
by OEFSRs if available. Figure 5 provides a decision free for handling multfi-functional
processes.

“Some outputs may be partly co-products and partly waste. In such cases, it is necessary
fo identify the ratio between co-products and waste since the inputs and outputs shall be
allocated to the co-products part only.

Allocation procedures shall be uniformly applied to similar inputs and oufputs of the system
under consideration.” (ISO 14044:2006, 14)

Decision Hierarchy

1) Subdivision or system Expansion

Wherever possible, subdivision or system expansion should be used to avoid allocation.
Subdivision refers to disaggregating multifunctional processes or facilities to isolate the
input flows directly associated with each process or facility output. System expansion refers
to expanding the system by including additional functions related to the co-products. It
shall be investigated first whether the analysed process can be subdivided or expanded.
Where subdivision is possible, inventory data should be collected only for those unit
processes® directly attributable®’ to the goods/services of concern. Or if the system can
be expanded, the addifional functions shall be included in the analysis with results
communicated for the expanded system as a whole rather than on an individual co-
product level.

80 A unit process is the smallest element considered in the Resource Use and Emissions Profile for which input
and output data are quantified. (based on ISO 14040:2006)
81 Directly aftributable refers to a process, activity or impact occurring within the defined Organisational
boundary.
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[1) Allocation Based on a Relevant Underlying Physical Relationship

Where subdivision or system expansion cannot be applied, allocation should be applied:
the inputs and outputs of the system should be partitioned between its different products
or functions in a way that reflects relevant underlying physical relationships between them.
(ISO 14044:2006, 14)

Allocation based on a relevant underlying physical relationship refers to partitioning the
input and output flows of a multi-functional process or facility in accordance with a
relevant, quantifiable physical relationship between the process inputs and co-product
outputs (for example, a physical property of the inputs and outputs that is relevant to the
function provided by the co-product of interest). Allocation based on a physical
relationship can be modelled using direct substitution if a product can be identified that is
directly substituteds®?,

Can a direct substitution-effect be robustly modelled? This can be demonstrated by
proving that (1) there is a direct, empirically demonstrable substitution effect, AND (2) the
substituted product can be modelled and the resource use and emissions profile data
subfracted in a directly representative manner:

e Ifyes (i.e. both conditions are verified), model the substitution effect.

Or

Can input/output flows be allocated based on some other relevant underlying physical
relationship that relates the inputs and outputs to the function provided by the system?
This can be demonstrated by proving that a relevant physical relationship can be defined
by which to allocate the flows attributable to the provision of the defined function of the
product systemss;

e [f yes, adllocate based on this physical relationship.

Il Allocation Based on Some Other Relationship

Allocation based on some other relationship may be possible. For example, economic
allocation refers to allocating inputs and outputs associated with multi-functional
processes to the co-product outputs in proportion to their relative market values. The
market price of the co-functions should refer to the specific condition and point at which
the co-products are produced. Allocatfion based on economic value shall only be
applied when (I and Il) are not possible. In any case, a clear justification for having
discarded | and Il and for having selected a certain allocation rule in step lll shall be
provided, to ensure the physical representativeness of the OEF results as far as possible.

Allocation based on some other relationship can be approached in one of the following
alternative ways:

82 See below for an example of direct substitution.
83 A product system is the collection of unit processes with elementary and product flows, performing one or
more defined functions, and which models the life cycle of a product (ISO 14040:2006)
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Can an indirect substitutions4 effect be identified?e AND can the substituted product be
modelled and the inventory subtracted in a reasonably representative manner?2
e Ifyes (i.e. both conditions are verified), model the indirect substitution effect.

Or

Can the input/output flows be allocated between the products and functions on the basis
of some other relationship (e.g. the relative economic value of the co-products)?2
e [f yes, adllocate products and functions on the basis of the identified relationship

Dealing with multi-functionality of products is particularly challenging when recycling or
energy recovery of one (or more) of these products is involved as the systems tend to get
rather complex. Annex V provides an approach that shall be used to estimate the overall
emissions associated to a certain process involving recycling and/or energy recovery. The
equation described in Annex V shall be applied for EOL. These moreover also relate to
waste flows generated within the system boundaries. The decision hierarchy described in
this section also applies for product recycling.

Examples of direct and indirect substitution

Direct Substitution: | Direct substitution may be modelled as a form of allocation based
on an underlying physical relationship when a direct, empirically-
demonstrable substitution effect can be identified. For example,
when manure nitrogen is applied to agricultural land, directly
substituting for an equivalent amount of the specific fertilizer nitrogen
that the farmer would otherwise have applied, the animal
husbandry system from which the manure is derived is credited for
the displaced fertilizer production (taking into account differences in
transportation, handling, and emissions).

Indirect Indirect substitution may be modelled as a form of “allocation based
Substitution: on some other relafionship” when a co-product is assumed fo
displace a marginal market-equivalent product or an average
market-equivalent product via market-mediated processes. For
example, when animal manure is packaged and sold for use in
home gardening, the animal husbandry system from which the
manure is derived is credited for the market-average home
gardening fertilizer that is assumed to have been displaced (taking
into account differences in transportation, handling, and emissions).

84 Indirect substitution occurs when a product is substituted but you don't know by which products exactly.
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Gonsider the system under study: does it contain multi-functional processes (i.e. processes that NO

provide more than one function or that deliver several goods and/ or services (“co-products’))

Check whether additional guidance at sectorial level existsfor the affected
processes, e.g. provided by Organisation Environmental Footprint Sectorial Rules
(OEFR), and apply such guidance. If not, model the multi-functional process(es)
according to the following decision hierarchy:

YES
\ oo
—m e e e e e e e e e L e e e m e m - - SUBDIVISON
L Can SUBDVISION or SYSTEM EXPANSION be applied? _.9 o ﬁ

__________________________
NO EXPANSION

Can ALLOCATION BASED ON A REEVANT UNDERLYING PHYSICAL RELATIONSHIP |

|
I be applied? This can be approached in one of the following ways: | ) Apply
i Identify, if possible, a direct substitution-effect, or 1 ALLOCATION
L Identify, if possible, some other relevant underlying physical relationship 1
NO

| Apply ALLOCATION BASED ON SOME OTHER RELATIONSHIP. This can be |
approached in one of the following ways:
« Identify, if possible, an indirect substitution effect

L * Identify some other relationship, e.g. the economic value of the co-products

| Proceed with next step of the Organisation Environmental Footprint I(

Figure 5: Decision tree for handling multi-functional processes

REQUIREMENTS FOR OEF STUDIES

The OEF multi-functionality decision hierarchy shall be applied for resolving all multi-
functionality problems at both process and facility-level: (1) subdivision or system
expansion; (2) allocation based on a relevant underlying physical relationship (including
(a) direct substitution or (b) some relevant underlying physical relationship); (3) allocation
based on some other relationship (including (a) indirect substation or (b) some other
relevant underlying relationship).

All choices made in this context shall be reported and justified with respect to the
overarching goal of ensuring physically representative, environmentally relevant results.

If co-products are partly co-products and partly waste, all inputs and outputs shall be
allocated to the co-products only.

Allocation procedures shall be uniformly applied to similar inputs and outputs.

For multi-functionality problems including recycling or energy recovery at EOL or for waste
flows within the system boundaries, the equation described in Annex V shall be applied.
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ADDITIONAL REQUIREMENTS FOR OEFSRs

The OEFSR shall further specify multi-functionality solutions for application within the
defined Organisational boundaries and, where appropriate, for upstream and
downstream stages. If feasible/appropriate, the OEFSR may further provide specific
substitution scenarios or factors to be used in case of allocation solutions. All such multi-
functionality solutions specified in the OEFSR shall be clearly justified with reference to the
OEF multi-functionality solution hierarchy.

Where sub-division is applied, the OEFSR shall specify which processes are to be sub-
divided and according to what principles.

Where allocation by physical relationship is to be applied, the OEFSR shall specify the
relevant underlying physical relationships to be considered, and establish the relevant
allocation factors.

Where allocation by some other relationship is to be applied, the OEFSR shall specify the
relationship and establish the relevant allocation factors. For example, in the case of
economic allocation, the OEFSR shall specify the rules for determining the economic
values of co-products.

For multi-functionality in EOL situations, the OEFSR shall specify how to calculate the
different parts within the provided mandatory formula.
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6. Organisation Environmental Footprint Impact Assessment

Once the Resource Use and Emissions Profile has been compiled, the EF impact
assessment shall be undertaken to calculate the environmental footprint of the
Organisation using the selected EF impact categories and models. EF impact assessment
includes two mandatory and two opftional steps. The EF Impact Assessment does not
intend to replace other (regulatory) tools that have a different scope and objective such
as (Environmental) Risk Assessment ((E)RA), site specific Environmental Impact Assessment
(EIA) or Health and Safety regulations at product level or related to safety at the
workplace. Especially, the EF Impact Assessment has not the objective to predict if at any
specific location at any specific time thresholds are exceeded and actual impacts occur.
In contrast it describes the existing pressures on the environment. Thus, the EF Impact
Assessment is complementary to other well-proven tools, adding the life cycle
perspective.

6.1 Classification and Characterisation (mandatory)

REQUIREMENTS FOR OEF STUDIES

The EF impact assessment shall include:
o Classification;
e Characterisation.

6.1.1 Classification of Environmental Footprint Flows

Classification requires assigning the material/energy inputs and outputs inventoried in the
Resource Use and Emissions Profile to the relevant EF impact category. For example,
during the classification phase, all inputs/outputs that result in greenhouse gas emissions
are assigned to the Climate Change category. Similarly, those that result in emissions of
ozone depleting substances are classified accordingly. In some cases, an input/output
may contribute to more than one EF impact category (for example, chlorofluorocarbons
(CFCs) contribute to both Climate Change and Ozone Depletion).

It is important to express the data in terms of constituent substances for which
characterisation factors (CFs) (see next section) are available. For example, data for a
composite NPK fertiliser should be disaggregated and classified according to its N, P, and
K fractions, because each constituent element will contribute to different EF impact
categories.

REQUIREMENTS FOR OEF STUDIES

All inputs/outputs inventoried during the compilation of the Resource Use and Emissions
Profile shall be assigned to the EF impact categories to which they contribute
(“classification”) using the classification scheme as provided at
http://Ict.jrc.ec.europa.eu/assessment/projects.
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As part of the classification of the Resource Use and Emissions Profile, data should be
expressed in terms of constituent substances for which CFs are available.

If the Resource Use and Emissions Profile data are drawn from existing public or
commercial life cycle inventory databases - where classification has already been
implemented - it shall be assured that the classification and linked EF impact assessment
pathways correspond to the requirements of this OEF Guide.

Example: classification step in the EF impact assessment

Classification of data in the climate change impact category

CO2 Yes
CHs4 Yes
SO2 No
NOx No
Classification of data in the acidification impact category
CO2 No
CHgy No
SO2 Yes
NOx Yes

6.1.2 Characterisation of Environmental Footprint Flows

Characterisation refers to the calculation of the magnitude of the contribution of each
classified input/output to their respective EF impact categories, and aggregation of the
contributions within each category. This is carried out by multiplying the values in the
Resource Use and Emissions Profile by the relevant CFs for each EF impact category.

The CFs are substance- or resource- specific. They represent the impact intensity of a
substance relative to a common reference substance for an EF impact category (impact
category indicator). For example, in the case of calculating climate change impacts, all
greenhouse gas emissions inventoried in the Resource Use and Emissions Profile are
weighted in terms of their impact intensity relative to carbon dioxide, which is the
reference substance for this category. This allows for the aggregation of impact potentials
and expression in terms of a single equivalent substance (in this case, CO2-equivalents) for
each EF impact category. For example, the CF expressed as global warming potential for
methane equals 25 CO2 — equivalents and its impact on global warming is thus 25 times
higher than of CO:z (i.e. CF of 1 CO2-equivalent).

REQUIREMENTS FOR OEF STUDIES

All classified inputs/outputs in each EF impact category shall be assigned CFs representing
the contribution per unit of input/output to the category, using the provided CFs
(available  online at  hitp://Ict.jrc.ec.europa.eu/assessment/projects). EF  impact
assessment results shall subsequently be calculated for each EF impact category by
multiplying the amount of each input/output by its CF and summing the contributions of
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all inputs/outputs within each category in order to obtain a single measure expressed in
terms of an appropriate reference unit.

If CFs from the default method are not available for certain flows (e.g. a group of
chemicals) of the Resource Use and Emissions Profile, then other approaches may be used
for characterising these flows. In such circumstances, this shall be reported under
“Additional Environmental Information”. The characterisation models shall be scientifically
and fechnically valid, and based upon distinct, idenftifiable environmental mechanismsg>
or reproducible empirical observations.

Example: characterisation step in the EF Impact Assessment

Climate Change:

Amount (kg) CF CO:2-equivalents (metric
tonnes)
CO2 5,132 X 1 = 5.132 1 CO2-eq.
CHa 8.2 X 25 = 0.205 t CO2-eq.
SO2 3.9 X 0 = 0t CO2-eq.
NO2 26.8 X 0 = 0t CO2-eq.
Total = 5.337 1 CO2-eq.

Acidification:

Amount (kg) CF Mol H+ equivalents
CO2 5,132 X 0 = 0 Mol H+ eq.
CHas 8.2 X 0 = 0 Mol H+ eq.
SO2 3.9 X 1.31 = 5.109 Mol H+ eq.
NO2 26.8 X 0.74 = 19.832 Mol H+ eq.
Total = 24.941 Mol H+ eq.

6.2 Normalisation and Weighting (recommended/optional)

Following the two mandatory steps of classification and characterisation, the EF impact
assessment may be complemented with normalisation and weighting, which are
recommended/optional steps.

85 An environmental mechanism is defined as a system of physical, chemical and biological processes for a
given EF impact category linking the Resource Use and Emissions Profile results to EF category indicators.
(based on ISO 14040:2006)
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6.2.1 Normalisation of Environmental Footprint Impact Assessment Results
(recommended)

Normalisation is not a required but recommended step in which the EF impact assessment
results are multiplied by normalisation factors in order to calculate and compare the
magnitude of their contributions to the EF impact categories relative to a reference unit
(typically the pressure related to that category caused by a whole country or an average
citizen over one year). As a result, dimensionless normalised OEF results are obtained.
These reflect the burdens aftributable to a product relative to the reference unitf, such as
per capita for a given year and region. This allows the relevance of the conftributions
made by organisational processes/activities to be compared to the reference unit of the
EF impact categories considered.

Normalised OEF results do not, however, indicate the severity/relevance of the respective
impacts, nor can they be aggregated across EF impact categories.

REQUIREMENTS FOR OEF STUDIES

Normalisation is not a required but recommended step for OEF studies. If it is applied, the
normalised OEF results shall be reported under *Addifional Environmental Information”,
with all methods and assumptions documented. The normalised results shall not be
aggregated as this implicitly applies weighting. Results of the EF impact assessment prior to
normalisation shall be reported alongside the normalised results.

6.2.2 Weighting of Environmental Footprint Impact Assessment Results (optional)
Weighting is not a required but optional step that may support the interpretation and
communication of the results of the analysis. In this step, (normalised) environmental
footprint results are multiplied by a set of weighting factors which reflect the perceived
relative importance of the EF impact categories considered. Weighted OEF results can
then be compared to assess their relative importance. They can also be aggregated
across EF impact categories to obtain several aggregated values or a single overall
impact indicator.

Weighting requires making value judgements as to the respective importance of the EF
impact categories considered. These judgements may be based on expert opinion,
cultural/political view points, or economic considerations.8é

REQUIREMENTS FOR OEF STUDIES

Weighting is not a required but optional step for OEF studies. If weighting is applied, the
results shall be reported as “Additional Environmental Information”, with all methods and

86 For more information on existing weighting approaches in Life Cycle Impact Assessment, please refer to the
reports developed by the JRC and CML entitled “Background review of existing weighting approaches in
LCIA” and “Evaluation of weighting methods for measuring the EU-27 overall environmental impact”. These
are available online at hitp://Ict.jrc.ec.europa.eu/assessment/publications
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assumption documented. Results of the EF impact assessment prior to weighting shall be
reported alongside the weighted results.

The application of normalisation and weighting steps in OEF studies shall be consistent with
the defined goals and scope of the study, including the intended applications.8”

87 |t should be noted that ISO 14040 (ISO 2006b) and 14044 (ISO 2006c) do not permit the use of weighting in
support of comparative assertions disclosed to the public.
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7. Organisation Environmental Footprint Interpretation

7.1 General
Interpretation of the results of the OEF88 study serves two purposes:

e The first is to ensure that the OEF model corresponds to the goals and quality
requirements of the study. In this sense, OEF interpretation may inform iterative
improvements of the OEF model until all goals and requirements are met;

e The second purpose is to derive robust conclusions and recommendations from the
analysis, for example in support of environmental improvements.

REQUIREMENTS FOR OEF STUDIES

The interpretation phase of an OEF study shall include the following steps: “assessment of

the robustness of the OEF model”; "“Identification of hotspots”; “estimation of uncertainty”;
and “conclusions, limitations and recommendations”.

7.2 Assessment of the Robustness of the Organisation Environmental
Footprint Model

This shall include an assessment of the extent to which methodological choices influence
the analytical outcomes. Tools that should be used to assess the robustness of the OEF
model include:

e Completeness checks: assess the Resource Use and Emissions Profile data to ensure
that it is complete relative to the defined goals, scope, system boundaries and
quality criteria. This includes completeness of process coverage (i.e. all relevant
processes at each supply chain stage considered have been included) and
input/output coverage (i.e. material or energy inputs and emissions associated with
each process have been included);

o Sensitivity checks: assess the extent to which the results are determined by specific
methodological choices and the impact of implementing alternative choices
where these are identifiable. It is useful to structure sensitivity checks for each phase
of the OEF study, including goal and scope definition, the Resource Use and
Emissions Profile, and the EF impact assessment;

e Consistency checks: assess the extent to which assumptions, methods, and data
quality considerations have been applied consistently throughout the OEF study.

REQUIREMENTS FOR OEF STUDIES

The assessment of the robustness of the OEF model shall include an assessment of the
extent to which methodological choices such as system boundaries, data sources,
allocation choices and coverage of EF impact categories influence the results. These

88 The term “environmental footprint interpretation” is used throughout this OEF Guide instead of the term “life
cycle interpretation” used in ISO 14044:2006. A mapping of the ferminology used in this OEF Guide with ISO
terminology is included in annex VII.
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choices shall correspond fto the requirements specified in this OEF Guide and shall be
appropriate to the context. Tools that should be used to assess the robustness of the OEF
model are completeness checks, sensifivity checks and consistency checks. Any issues
flagged in this evaluation should be used to inform iterative improvements to the OEF
study.

7.3 Identification of Hotspots (Significant Issues)

Once it has been ensured that the OEF model (e.g. choice of system boundaries, data
sources and allocation choices) is robust and conforms to all aspects defined in the goal
and scope definition phases, the next step is to identify the main conftributing elements to
the OEF results. This step may also be referred to as "“hotspot” or “weak point” analysis.
Contributing elements may be specific elements of the Product Portfolio, life cycle stages,
processes, or individual material/energy inputs/outputs associated with a given stage or
process in the Organisation supply chain. These are identified by systematically reviewing
the OEF study results. Graphical tools may be particularly useful in this context. Such
analyses provide the necessary basis to identify improvement potentials associated with
specific management interventions.

REQUIREMENTS FOR OEF STUDIES

OEF results shall be evaluated to assess the effect of supply-chain hotspots/weak points at
the level of the input/output, process, and supply chain stage and to assess potential for
improvements.

ADDITIONAL REQUIREMENTS FOR OEFSR

The OEFSR shall identify the most relevant EF impact categories for the sector.
Normalisation and weighting may be used to achieve such prioritisation.

7.4 Estimation of Uncertainty

Estimating the uncertainties of the final OEF results supports iterative improvement of OEF
studies. It also helps the target audience to assess the robustness and applicability of the
OEF study results.

There are two key sources of uncertainty in OEF studies:

(1) Stochastic uncertainties (both parameter and model) for “Resource Use and Emissions
Profile” data

In practice, it may be difficult fo access estimates of uncertainty for all data used in an
OEF study. At a minimum, efforts to accurately characterise stochastic uncertainty and its
impact on modelling outcomes should focus on those processes identified as
environmentally significant in the EF impact assessment and interpretation phases.

(2) Choice-related uncertainties

78




Choices-related uncertainties arise from methodological choices including modelling
principles, system boundaries, choice of EF impact assessment models, and other
assumptions related to time, technology, geography, etc. These are not readily amenable
to stafistical description, but rather can only be characterised via scenario model
assessments (e.g. modelling worst and best-case scenarios for significant processes) and
sensifivity analyses.

REQUIREMENTS FOR OEF STUDIES

At least a qualitative description of the uncertainties of the final OEF results shall be
provided for both data and choice related uncertainties separately, in order to facilitate
an overall appreciation of the uncertainties of the study results.

ADDITIONAL REQUIREMENTS FOR OEFSRs

The OEFSR shall describe the uncertainties common to the sector and should identify the
range in which results could be seen as not being significantly different in comparisons or
comparative assertions.

TIP: Quantitative uncertainty assessments may be calculated for variance associated with
the “Resource Use and Emissions Profile” data using, for example, Monte Carlo simulations
or other appropriate tools. The influence of choice-related uncertainties should be
estimated at the upper and lower bounds through sensitivity analyses based on using
scenario assessments. These should be clearly documented and reported.

7.5 Conclusions, Recommendations and Limitations

The final aspect of the interpretation phase is to draw conclusions based on the results,
answer the questions posed at the outset of the OEF study, and advance
recommendations appropriate to the intended audience and contfext whilst explicitly
taking into account any limitations to the robustness and applicability of the results. The
OEF needs to be seen as complementary to other assessments and instruments such as
site specific environmental impact assessments or chemical risk assessments.

Potential improvements should be identified such as, for example, cleaner technology
techniques, changes in product design, supply chain management, environmental
management systems (e.g., ECco-Management and Audit Scheme (EMAS) or ISO 14001), or
other systematic approaches.

REQUIREMENTS FOR OEF STUDIES

Conclusions, recommendations and limitations shall be described in accordance with the
defined goals and scope of the OEF study. OEF studies to support comparative assertionss?

89 Comparative assertions are an environmental claim regarding the superiority or equivalence of an
organisation versus a competing organisation providing the same products, based on the results of an OEF
study and supporting OEFSRs. (based on ISO 14040:2006).
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infended to be disclosed to the public shall be based both on this OEF Guide AND related
OEFSRs.

As required by ISO 14044:2006, for any comparative asserfions intended to be disclosed to
the public, it shall be carefully considered whether any differences in data quality and
methodological choices used to model the compared organisations may influence the
comparability of the outcomes. Any inconsistencies in defining system boundaries,
inventory data quality, or EF impact assessment shall be considered and
documented/reported.

Conclusions derived from the OEF study should include a summary of identified supply
chain “hotspots” and the potential improvements associated with management
interventions.
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8. Organisation Environmental Footprint Reports

8.1 General

An OEF report shall provide a relevant, comprehensive, consistent, accurate, and
tfransparent account of the study and of the calculated environmental impacts
associated with the Organisation. It reflects the best possible information in such a way as
fo maximise its usefulness to intfended current and future users, whilst honestly and
tfransparently communicating limitations. Effective OEF reporting requires that several
criteria, both procedural (report quality) and substantive (report content), are met.

8.2 Reporting elements

An OEF report consists of at least three elements: the Main Report, a Summary and an
Annex. Confidential and proprietary information can be documented in a fourth element,
a complementary Confidential Report. Review reports are either annexed or referenced.

8.2.1 First Element: Summary

The Summary shall be able to stand alone without compromising the results and
conclusions/recommendations (if included). The summary shall fulfil the same criteria
about transparency, consistency, etc. as the main report.

The summary shall, at a minimum, include:

e Key elements of the goal and scope of the study with relevant limitations and
assumptions;

e A description of the system boundaries;

¢ The main results from the Resource Use and Emission Profile, and the EF impact
assessment components: these shall be presented in such a way as tfo ensure the
proper use of the information;

e |f applicable, environmental improvements compared o previous periods;
e Relevant statements about data quality, assumptions and value judgements;

e A description of what has been achieved by the study, the recommendations
made and conclusions drawn;

e Overall appreciation of the uncertainties of the results.

8.2.2 Second Element: Main Report
The Main Report? shall, at a minimum, include the following components:

e Goal of the study:
The goal shall, as a minimum, include clear and concise statements with respect to
the following aspects:

20 The Main Report, as defined here, is insofar as possible in line with ISO 14044:2006 requirements on
reporting for studies which do not contain comparative assertions to be disclosed to the public.
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Infended application(s);

Methodological or EF impact category limitations;

Reasons for carrying out the study;

Target audience;

Whether the study is intended for comparisons or for comparative assertions to
be disclosed to the public (requiring an OEFSR);

Reference OEFSRs;

o Commissioner of the study.

0O 0O 0O 0O ©°

O

* Scope of the study:
The Scope of the study shall identify the Organisation in detail and address the

overall approach used to establish the system boundaries. The Scope of the study
shall also address the data quality requirements. Finally, the Scope shall include a
description of the methods applied for assessing potential environmental impacts
and which EF impact categories, methods, normalisation and weighting sets are
included.

Mandatory reporting elements include, as a minimum:

o Description of the Organisation and defined Product Portfolio;

o System boundaries (Organisational and OEF boundaries);

o The reasons for and potential significance of any exclusions;

o All assumptions and value judgements, along with justifications for the
assumptions made;

o Data representativeness, appropriateness of data, and types/sources of
required data and information;

o EF impact categories, models and indicators, normalisation and weighting
factors (if used);

o Treatment of any multi-functionality issues encountered in the modelling.

e Compiling and recording the Resource Use and Emissions Profile:
Mandatory reporting elements include, as a minimum:
Description and documentation of all specific data collected;
Data collection procedures;
Sources of published literature;
Information on any use and EOL scenarios considered in downstream stages;
Calculation procedures;
Validation of data, including documentation and justification of allocation
procedures;
o Description and results of the sensitivity analysis?!, if conducted.

0O O 0O 0O 0O ©°

e Calculating OEF impact assessment results:
Mandatory reporting elements include:

?1 Sensitivity analyses are systematic procedures for estimating the effects of the choices made regarding
methods and data on the outcome of an OEF study. (based on ISO 14040: 2006)
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0O 0O 0O O ©°

The EF impact assessment procedure, calculations and results for the
foreground, upstream and downstream processes separately, including all
assumptions and limitafions;

The relationship of the EF impact assessment results to the defined goal and

scope;

If any exclusion from the default EF impact categories has been made, the

justification for the exclusion(s) shall be reported;

If any deviation from the default EF impact categories and/or models has been

made (which shall be justified and included under Additional Environmental

Information), then the mandatory reporting elements shall also include:

- EF impact categories and EF impact category indicators considered,
including a rationale for their selection and a reference to their source;

- Descriptions of or reference to all characterisation models, CFs and methods
used, including all assumptions and limitations;

- Descriptions of or reference to all value-choices used in relation to the EF
impact categories, characterisation models, CFs, normalisation, grouping,
weighting and, a justification for their use and their influence on the results,
conclusions and recommendations;

- Astatement and justification of any grouping of the EF impact categories;

- Any analysis of the indicator results, for example sensitivity and uncertainty
analysis on the use of other impact categories or additional environmental
information, including any implication for the results.

Additional Environmental Information, if any;

Information on carbon storage in products;

Information on delayed emissions;

Data and indicator results prior to any normalisation and weighting;

If included, normalisation and weighting factors and results.

Interpretation of the OEF results:
Mandatory reporting elements include:

0O O 0O 0O 0O ©°

Assessment of data quality;

Full fransparency of value choices, rationale and expert judgements;
Overall appreciation of the uncertainty (at least a qualitative description);
Conclusions;

|dentification of environmental hotspofs;

Recommendations, limitations and potential improvements.

8.2.3 Third Element: Annex

The Annex serves to document supporting elements to the main report, which are of a
more technical nature. It shall include:

Descriptions of all assumptions, including those assumptions that have been shown

to be irrelevant;

Questionnaire / data collection check-list (see annex Il of this OEF Guide) and raw
data (optional if considered sensitive and communicated separately in the
Confidential Report);
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e Resource Use and Emissions Profile (optional if considered sensitive and
communicated separately in the Confidential Report, see below);

e Critical review report (if conducted), including (where applicable) the name and
affiliation of the reviewer or reviewer team, responses to the review report (if any);

e Reviewer's self-declaration of their qualification, stating how many points they
achieved for each criterion defined in section 9.3 of this OEF Guide.

8.2.4 Fourth Element: Confidential Report

The Confidential Report should (optfional reporting element) contain all those data
(including raw data) and information that are confidential or proprietary and cannot be
made externally available. It shall be made available confidentially to the crifical
reviewers.

REQUIREMENTS FOR OEF STUDIES

Any OEF study intended for external communications shall include an OEF study report,
which shall provide a relevant, comprehensive, consistent, accurate, and transparent
account of the study and of the calculated environmental impacts associated with the
Organisation. The reported information shall also provide a robust basis for assessing,
tracking, and seeking to improve the environmental performance of the Organisation
over time. The OEF report shall include, at a minimum, a Summary, a Main Report and an
Annex. These shall contain all the reporting elements specified in this chapter.

ADDITIONAL REQUIREMENTS FOR OEFSRs

The OEFSR shall specify and justify any deviations from the default reporting requirements
and any additional reporting requirements and/or differentiate reporting requirements
that depend on, for example, the type of applications of the OEF study and, the type of
organisation being assessed. The OEFSRs shall specify whether the OEF results shall be
reported separately for each of the selected life cycle stages.
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9. Organisation Environmental Footprint Critical Review

9.1 General?2
A critical review is essential fo ensuring the reliability of the OEF results and to improving the
quality of the OEF study.

REQUIREMENTS FOR OEF STUDIES

Any OEF study intended for internal communication claiming to be in line with the OEF
Guide and any OEF study for external communication shall be critically reviewed in order
to ensure that:

* The methods used to carry out the OEF study are consistent with this OEF Guide;
* The methods used to carry out the OEF study are scientifically and technically valid;

» The data used are appropriate, reasonable and meet the defined data quality
requirements;

* The interpretation of the results reflects the limitations identified;
e The study report is transparent, accurate and consistent.

9.2 Review Type

The most suitable review type that provides the required minimum guarantee of quality
assurance is an independent external review. The type of review conducted should be
informed by the goals and intended applications of the OEF study.

REQUIREMENTS FOR OEF STUDIES

Unless ofherwise specified in relevant policy instruments, any OEF study intended for
external communication shall be critically reviewed by at least one independent and
qualified external reviewer (or review team). An OEF study to support a comparative
assertion infended to be disclosed to the public shall be based on relevant OEFSRs and
crifically reviewed by at least three independent qualified external reviewers. Any OEF
study infended for internal communication claiming to be in line with the OEF Guide shall
be critically reviewed by at least one independent and qualified external reviewer (or
review team).

The type of review conducted should be informed by the goals and infended applications
of the OEF study.

ADDITIONAL REQUIREMENTS FOR OEFSRs

The OEFSR shall specify the review requirements for OEF studies to be used for
comparative assertions intended to be disclosed to the public (e.g. whether a review by

92 This section builds upon the Greenhouse Gas Protocol Product Life Cycle Accounting and Reporting
Standard, 2011 - Section 12.3
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|o’r least three independent qualified external reviewers is sufficient).

9.3 Reviewer Qualification
The assessment of the appropriateness of potential reviewers is based on a scoring system
that takes into account review and audit experience, EF and/or LCA methodology and

practice, and knowledge of relevant technologies,

processes or other activities

represented by the Organisation and its Product Portfolio. Table 8 presents the scoring
system for each relevant competence and experience topic.

If one reviewer alone does not fulfil the necessary requirements for reviewers specified
below, the review framework allows for having more than one reviewer to jointly fulfil the
requirements, forming a "review feam".

Table 8: Scoring system for eligible reviewers and review teams.

Score (points)

Topic Criteria 0 1 2 3 4
. Years of
Review . . 0-2 3-4 5-8 9-14 > 14
Mand | verification experience
a- tory | and audit
Number of
criteria | practice reviews?2 0-2 3-5 6-15 16 -30 > 30
Yearsof 1 oo | 3-4 | s5-8 | 9-14 | >14
EF or LCA experience
meﬂ;lodolog "Experiences"
y an s e
of participation
i -4 - 9-1 16— >
practice in EF or LCA 0] 5-8 5 6-30 30
work
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Score (points)
Topic Criteria 0 1 2 3 4
Technologies 0-2
Years of 3-5 6-10
or other experience#in (within | (within the
activities pe (within 11-20 | >20
private or the last | last 20
relevant fo the ublic sector fhe lost 10 years) ears)
OFF study P 10 years) | Y Y
» 2 points: Accreditation as third party reviewer
for at least one EPD Scheme, ISO 14001, or
Review ' other EMS.
Others . Optional » 1 point: Attended courses on environmental
verification . .
d audit scores relating audits (at least 40 hours).
an C_’U ! to audit » ] point: Chair of af least one review panel (for
practice EF, LCA studies or other environmental
applications).
= | point: Qualified trainer in environmental
audit course.
Notes:

1) Years of experience in the field of environmental review and auditing.

2) Number of reviews for ISO 14040/14044 compliance, ISO 14025 compliance (Environmental Organisatfion
Declarations (EPD)), or LCI datasets.

3) Years of experience in the field of EF or LCA work, starting from University degree or Bachelor degree.

4) Years of experience in a sector related to the Organisation(s). The qualification of knowledge about
fechnologies or other activities is assigned according to the classification of NACE codes (Regulation
(EC) No 1893/2006 of the European Parliament and of the Council of 20 December 2006 establishing the
statistical classification of economic activities NACE Revision 2). Equivalent classifications of other
international organisations can also be used. Experience gained with technologies or processes in any
sub-sector are considered valid for the whole sector.

5) Years of experience in the public sector, e.g. research cenfre, university, government institution relating
to the Organisation(s)

* Candidate must calculate years of experience based on employment contfracts. For example, Prof A
works in University B part-time from Jan 2005 until Dec 2010 and part-time at a refinery organisation. Prof
A can count years of experience in the private sector as 3 years and 3 years for the public sector
(university).

6) The additional scores are complementary.

REQUIREMENTS FOR OEF STUDIES
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A critical review of the OEF study shall be conducted as per the requirements of the
intended application. Unless otherwise specified, the minimum necessary score to qualify
as a reviewer or a review tfeam is six points, including at least one point for each of the
three mandatory criteria (i.e. verification and audit practice, EF and/or LCA methodology
and practice, and knowledge of technologies or other activities relevant to the OEF
study). Score points per criteria shall be achieved by individuals, while score points may be
summed across criteria at the team level. Reviewers or review teams shall provide a self-
declaration of their qualifications, stating how many points they achieved for each criteria
and the total points achieved. This self-declaration shall be part of the mandatory annex
of the OEF report.
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10. Acronyms and Abbreviations

ADEME
B2B
B2C
BSI
CDP
CF
CFCs
CFC-11
CPA
DQR
EIA
ELCD
EF
EIPRO
EMAS
EMS
EOL
GHG
GRI
ILCD
IMPRO
IPCC
ISIC
ISO

IUCN

Agence de I'Environnement et de la Maitrise de I'Energie
Business to Business
Business to Consumer
British Standards Institution
Carbon disclosure project
Characterisation Factor
Chlorofluorocarbons

Trichlorofluoromethane
Statistical Classification of Products by Activity
Data Quality Rating
Environmental Impact Assessment
European Reference Life Cycle Database
Environmental Footprint
Environmental Impact of Products
Eco-management and Audit Schemes
Environmental Management Schemes
End-of-life
Greenhouse Gas
Global Reporting Initiative
International Reference Life Cycle Data System
Environmental Improvement of Products
Intergovernmental Panel on Climate Change
International Standard Industrial Classification
International Organization for Standardization

International Union for Conservation of Nature and Natural Resources
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LCA
LCI
LCT

NACE
Européennes

NMVOC
ODP
OEF
OEFSR
PEF
PM2.5
Sb

WRI

WBCSD

Life Cycle Assessment
Life Cycle Inventory

Life Cycle Thinking

Nomenclature générale des Activités Economiques dans les Communautés

non-methane volatile organic compounds
Ozone Depletion Potential
Organisation Environmental Footprint
Organisation Environmental Footprint Sector Rules
Product Environmental Footprint
Particulate Matter with a diameter of 2.5 um or less
Anfimony
World Resources Institute

World Business Council for Sustainable Development
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11. Glossary

Additional Environmental Information - Environmental footprint impact categories and
other environmental indicators that are calculated and communicated alongside OEF
results.

Acidification - EF impact category that addresses impacts due to acidifying substances in
the environment. Emissions of NOx, NHs and SOx lead to releases of hydrogen ions (H*)
when the gases are mineralised. The protons contribute to the acidification of soils and
water when they are released in areas where the buffering capacity is low, resulting in
forest decline and lakes acidification.

Allocation - An approach to solving multi-functionality problem:s. It refers to partitioning
the input or output flows of a process, a product system or a facility between the system
under study and one or more other systems” (based on ISO 14040:2006).

Attributional - Refers to process-based modelling intended to provide a static
representation of average conditions, excluding market-mediated effects.

Average Data - Refers to a production-weighted average of specific data.

Background Process — Refers to those processes of the Organisations supply chain for
which no direct access to information is possible. For example, most of the upstream
supply-chain processes and generally all processes further downstream will be considered
part of the background process.

Business-to-Business (B2B) — Describes transactions between businesses, such as between
a manufacturer and a wholesaler, or between a wholesaler and a retailer.

Business-to-Consumers (B2C) — Describes transactions between business and consumers,
such as between retailers and consumers. According to ISO 14025:2006, a consumer is
defined as “an individual member of the general public purchasing or using goods,
property or services for private purposes”.

Characterisation - Calculation of the magnitude of the conftribution of each classified
input/output to their respective EF impact categories, and aggregation of contributions
within each category. This requires a linear multiplication of the inventory data with
characterisation factors for each substance and EF impact category of concern. For
example, with respect to the EF impact category “climate change”, CO2 is chosen as the
reference substance and Tonne CO2-equivalents as the reference unit.

Characterisation factor — Factor derived from a characterisation model which is applied to
convert an assigned Resource Use and Emissions Profile result to the common unit of the EF
category indicator. (based on ISO 14040:2006)

Classification - Assigning the material/energy inputs and outputs inventoried in the
Resource and Emissions Profile to EF impact categories according to each substance’s
potential to contribute to each of the EF impact categories considered.
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Co-function — Any of two or more functions resulting from the same unit process or product
system.

Comparative Assertion - An environmental claim regarding the superiority or equivalence
of an organisation versus a competing organisation providing the same products, based
on the results of an OEF study and supporting OEFSRs. (based on ISO 14040:2006).

Comparison — A comparison (graphically or otherwise) of two or more organisations
regarding the results of their OEF, taking info account the OEFSRs, not including a
comparative assertion.

Co-product — Any of two or more products resulting from the same unit process or product
system. (ISO 14044:2006)

Cradle to Cradle - A specific kind of cradle-to-grave, where the end-of-life disposal step
for the product is a recycling process.

Cradle to Gate - A partial Organisation supply chain, from the extraction of raw materials
(cradle) up to the manufacturer's “gate”. The distribution, storage, use stage and end-of-
life stage of the supply chain are omitted.

Cradle to Grave - An Organisation supply chain that includes raw material extraction,
processing, distribution, storage, use, and disposal or recycling stages. All relevant inputs
and outputs are considered for all of the stages of the life cycle.

Critical review — Process infended to ensure consistency between an OEF study and the
principles and requirements of this OEF Guide and related OEFSRs (if available). (based on
ISO 14040:2006)

Data Quality - Characteristics of data that relate to their ability to satisfy stated
requirements. (ISO 14040:2006) Data quality covers various aspects, such as technological,
geographical and time-related representativeness, as well as completeness and precision
of the inventory data.

Delayed emissions - Emissions that are released over time, e.g. through long use or final
disposal phases, versus a single emission at fime t.

Direct Land Use Changes (dLUC) - The fransformations from one land use type into
another which takes place in a unique land area, possibly incurring changes in the carbon
stock of that specific land, and does not drive to a change in another system.

Directly attributable - Refers to a process, activity or impact occurring within the defined
Organisational Boundary.

Downstream - Occurring along a product supply chain after exiting the Organisational
Boundary.

Ecological footprint - Refers to “the area of productive land and water ecosystems
required to produce the resources that the population consumes and assimilate the
wastes that the population produces, wherever on Earth the land and water is located”
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(Wackernagel and Rees 1996). The environmental footprint according to this OEF Guide is
not equal to the ecological footprint of Wackernagel and Rees: the main differences are
highlighted in annex X of the PEF Guide. (EC-JRC-IES, 2012)

Ecotoxicity — EF impact category that addresses the toxic impacts on an ecosystem,
which damage individual species and change the structure and function of the
ecosystem. Ecotoxicity is a result of a variety of different toxicological mechanisms caused
by the release of substances with a direct effect on the health of the ecosystem.

Elementary flows - In the Resource Use and Emissions Profile, elementary flows include (ISO
14040, p.3) “material or energy entering the system being studied that has been drawn
from the environment without previous human transformation, or material or energy
leaving the system being studied that is released into the environment without subsequent
human transformation.” Elementary flows include, for example, resources tfaken from
nature or emissions into air, water, soil that are directly linked to the characterisation
factors of the EF impact categories.

Environmental aspect - An element of an Organisation’s activities or products that has or
can have an impact on the environment (including human health). (EMAS regulation)

Environmental Footprint (EF) impact assessment - Phase of the OEF analysis aimed at
understanding and evaluating the magnitude and significance of the potential
environmental impacts for a system throughout the life cycle (ISO 14044:2006). The EF
impact assessment methods provide impact characterisation factors for elementary flows
in order to aggregate the impact to obtain a limited number of midpoint and/or damage
indicators.

Environmental Footprint (EF) Impact Assessment Method - Protocol for quantitative
translation of Resource Use and Emissions Profile data into contributions to an
environmental impact of concern.

Environmental Footprint (EF) Impact Category — Class of resource use or environmental
impact to which the Resource Use and Emissions Profile data are related.

Environmental Footprint (EF) impact Category indicatory - Quantifiable representation of
an EF impact category. (based on ISO 14044:2006)

Environmental impact - Any change to the environment, whether adverse or beneficial,
that wholly or partially result from an Organisation’s activities or products. [EMAS
regulation]

Environmental mechanism - System of physical, chemical and biological processes for a
given EF impact category linking the Resource Use and Emissions Profile results to EF
category indicators. (based on ISO 14040:2006)

Environmentally significant — Any process or activity accounting for at least 90% of
contributions to each EF impact category considered.
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Eutrophication - Nutrients (mainly nitrogen and phosphorus) from sewage outfalls and
fertilised farmland accelerate the growth of algae and other vegetation in water. The
degradation of organic material consumes oxygen resulting in oxygen deficiency and, in
some cases, fish death. Eutrophication franslates the quantity of emission of substances
infto a common measure expressed as the oxygen required for the degradation of dead
biomass.

Extrapolated Data - Refers to data from a given process that is used to represent a similar
process for which data is not available, on the assumption that it is reasonably
representative.

Flow diagram - Schematic representation of the modelled system (foreground systems
and links to background system), and all major inputs and outputs.

Foreground Process — Refers to those processes of the Organisation life cycle for which
direct access to information is available. For example, the producer’s site and other
processes operated by the Organisation or contractors (e.g. goods transport, head-office
services, etc.) belong to the foreground system.

Gate to Gate -a partial Organisation supply chain that includes only the processes within
a specific Organisation or site.

Gate to Grave —a partial Organisation supply chain that includes only the processes within
a specific Organisation or site and the processes occurring along the supply chain such as
distribution, storage, use, and disposal or recycling stages.

Generic Data — Refers to data that is not directly collected, measured, or estimated, but
rather sourced from a third-party life cycle inventory database or other source that
complies with the data quality requirements of the OEF Guide. Synonymous with
“secondary data.”
Example: An organisation operating a facility that purchases acetylsalicylic acid from a
number of regional firms on a least-cost basis as an input to their production process
sources generic data from a life cycle inventory database to represent average
acetylsalicylic acid production conditions in the region of interest.

Global Warming Potential - Capacity of a greenhouse gas to influence radiative forcing,
expressed in terms of a reference substance (for example, CO2-equivalent units) and
specified time horizon (e.g. GWP 20, GWP 100, GWP 500, for 20, 100, and 500 years
respectively). It relates to the capacity to influence changes in the global, average
surface-air temperature and subsequent change in various climate parameters and their
effects, such as storm frequency and intensity, rainfall intensity and frequency of flooding,
etc.

Human Toxicity —cancer - EF impact category that accounts for the adverse health
effects on human beings caused by the intake of toxic substances through inhalation of
air, food/water ingestion, penetration through the skin inso far as they are related to
cancer.

94



Human Toxicity- non cancer - EF impact category that accounts for the adverse health
effects on human beings caused by the intake of toxic substances through inhalation of
air, food/water ingestion, penetration through the skin inso far as they are related to non-
cancer effects that are not caused by particulate matter/respiratory inorganics or ionising
radiation.

Indirect Land Use Changes (iLUC) - Occur when a demand for a certain land use leads to
changes outside the system boundaries, i.e. in other land use type. These indirect effects
can be mainly assessed by means of economic modelling of the demand for land or by
modelling the relocation of activities on a global scale. The main drawbacks of such
models are their reliance on trends, which might not reflect future developments. They are
commonly used as the basis for political decisions.

Indirectly attributable — Refers to a process, activity or impact occurring outside of the
defined Organisational boundary but within the defined OEF boundary (i.e. upstream or
downstream).

Input — Product, material or energy flow that enters a unit process. Products and materials
include raw materials, intermediate products and co-products. (ISO 14040:2006)

Intermediate product — Output from a unit process that is input to other unit processes that
require further fransformation within the system (ISO 14040:2006)

lonising Radiation, human health — EF impact category that accounts for the adverse
health effects on human health caused by radioactive releases.

Land Use - EF impact category related to use (occupation) and conversion
(transformation) of land area by activities such as agriculture, roads, housing, mining, etc.
Land occupation considers the effects of the land use, the amount of area involved and
the duration of its occupation (changes in quality multiplied by area and duration). Land
transformation considers the extent of changes in land properties and the area affected
(changes in quality multiplied by the area).

Life cycle — Consecutive and interlinked stages of a product system, from raw material
acquisition or generation from natural resources to final disposal. (ISO 14040:2006)

Life Cycle Approach - Takes into consideration the spectrum of resource flows and
environmental intferventions associated with a product or organisation from a supply chain
perspective, including all stages from raw material acquisition through processing,
distribution, use, and end-of-life processes, and all relevant related environmental impacts
(instead of focusing on a single issue).

Life cycle assessment (LCA) - Compilation and evaluation of the inputs, outputs and the
potential environmental impacts of a product system throughout its life cycle (ISO
14040:2006)

Life-Cycle Impact Assessment (LCIA) - Phase of life cycle assessment that aims at
understanding and evaluating the magnitude and significance of the potential
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environmental impacts for a system throughout the life cycle (ISO 14040:2006). The LCIA
methods used provide impact characterisation factors for elementary flows in order to
aggregate the impact to obtain a limited number of midpoint and/or damage indicators.

Load rate - Ratio of actual load to the full load or capacity (e.g. mass or volume) that a
vehicle carries per trip.

Multi-functionality - If a process or facility provides more than one function, i.e. it delivers
several goods and/or services ('co-products’), it is “multi-functional”. In these situations, all
inputs and emissions linked to the process must be partitioned between the product of
interest and the other co-products in a principled manner. Similarly, where a jointly owned
and/or operated facility produces multiple products, it may be necessary to partition
related inputs and emissions among the products within the defined Product Portfolios of
different organisations. Organisations undertaking an OEF study may therefore have to
address multi-functionality problems both at the product and facility level.

Non-elementary (or complex) flows — Remaining inputs and outputs which are not
elementary flows and need further modelling efforts to be fransformed into elementary
flows. Examples of non-elementary inputs are electricity, materials, fransport processes
and examples of non-elementary outputs are waste and by-products.

Normalisation - After the characterisation step, normalisation is an optional (but
recommended) step in which the EF impact assessment results are multiplied by
normalisation factors that represent the overall inventory of a reference unit (e.g., a whole
country or an average citizen). Normalised EF impact assessment results express the
relative shares of the impacts of the analysed system in terms of the total contributions to
each impact category per reference unit. When displaying the normalised EF impact
assessment results of the different impact topics next to each other, it becomes evident
which EF impact categories are affected most and least by the analysed system.
Normalised EF impact assessment results reflect only the contribution of the analysed
system to the total impact potential, not the severity/relevance of the respective total
impact. Normalised results are dimensionless, but not additive.

Organisation Environmental Footprint Sector Rules (OEFSRs) — Are sector-specific, life cycle
based rules that complement general methodological guidance for OEF studies by
providing further specification at the sectorial level. OFCRs can help shifting the focus of
the OEF study towards those aspects and parameters that matter the most, and hence
conftribute to increased relevance, reproducibility and consistency.

Output — Product, material or energy flow that leaves a unit process. Products and
materials include raw materials, intermediate products, co-products and releases. (ISO
14040:2006)

Ozone Depletion - EF impact category that accounts for the degradation of stratospheric
ozone due to emissions of ozone depleting substances, for example long-lived chlorine
and bromine-containing gases (e.g. CFCs, HCFCs, Halons).
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Particulate Matter/Respiratory Inorganics - EF impact category that accounts for the
adverse health effects on human health caused by emissions of Particulate Matter (PM)
and its precursors (NOx, SOx, NH3)

Photochemical Ozone Formation - EF impact category that accounts for the formation of
ozone at the ground level of the troposphere caused by photochemical oxidation of
Volatile Organic Compounds (VOCs) and carbon monoxide (CO) in the presence of
nifrogen oxides (NOx) and sunlight. High concentrations of ground-level tropospheric
ozone damage vegetation, human respiratory tracts and manmade materials through
reaction with organic materials.

Product - Any goods or service. (ISO 14040:2006)
Product category - Group of products that can fulfil equivalent functions. (ISO 14025:2006)

Product Environmental Footprint Category Rules (PEFCRs) — Are product-type-specific, life
cycle based rules that complement general methodological guidance for Product
Environmental Footprint studies by providing further specification at the level of a specific
product category. PEFCRs can help to shift the focus of the Product Environmental
Footprint study tfowards those aspects and parameters that matter the most, and hence
contribute to increased relevance, reproducibility and consistency.

Product flow - Products entering from or leaving to another product system. (ISO
14040:2006)

Product system - Collection of unit processes with elementary and product flows,
performing one or more defined functions, and which models the life cycle of a product
(ISO 14040:2006)

Raw material —= Primary or secondary material that is used to produce a product (ISO
14040:2006)

Reference flow - Measure of the outputs from processes in a given system required to fulfil
the function expressed by the unit of analysis. (based on ISO 14040:2006)

Releases — Emissions to air and discharges to water and sail. (ISO 14040:2006)

Resource Depletion - EF impact category that addresses use of natural resources, either
renewable or non-renewable, biotic or abiofic.

Resource Use and Emissions Profile — Refers to the inventory of data collected to represent
the inputs and outputs associated with each stage of the Organisation supply chain being
studied. The compilation of the Resource Use and Emissions Profile is completed when
non-elementary (i.e. complex) flows are transformed into elementary flows.

Resource Use and Emissions Profile results — Outcome of a Resource Use and Emissions
Profile that catalogues the flows crossing the OEF boundary and provides the starting
point for the EF impact assessment.
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Sensitivity analysis — Systematic procedures for estimating the effects of the choices made
regarding methods and data on the outcome of an OEF study. (based on ISO 14040:
2006)

Soil Organic Matter (SOM) - Is the measure of the content of organic material in soil. This
derives from plants and animals and comprises all of the organic matter in the soil
exclusive of the matter that has not decayed.

Specific Data — Refers to directly measured or collected data representative of activities
at a specific facility or set of facilities. Synonymous with “primary data.”

Example: A pharmaceutical organisation compiles data from internal inventory records to
represent the material and energy inputs and emissions from a factory producing
acetylsalicylic acid.

Subdivision - Subdivision refers to disaggregating multifunctional processes or facilities to
isolate the input flows directly associated with each process or facility output. The process
is investigated to see whether the it can be subdivided. Where subdivision is possible,
inventory data should be collected only for those unit processes directly attributable to
the products/services of concern.

System Boundary - Definition of aspects included or excluded from the study. For
example, for a “cradle-to-grave” environmental footprint analysis, the system boundary
should include all activities from the extraction of raw materials through the processing,
manufacturing, use, repair and maintenance processes as well as transport, waste
treatment and other purchased services such as e.g. cleaning and legal services,
marketing, production and decommissioning of capital goods, operation of premises such
as retail, storage, administration offices, staff commuting, business travel, and end-of-life
processes.

System Boundary diagram - Schematic representation of the analysed system. It details
which parts of the Organisation supply chain are included or excluded from the analysis.

Temporary carbon storage happens when a product “reduces the GHGs in the
atmosphere” or creates “negative emissions”, by removing and storing carbon for a
limited amount of fime

Uncertainty analysis— Procedure fo assess the uncertainty infroduced info the results of a
PEF study due to data variability and choice-related uncertainty.

Unit of analysis - The unit of analysis defines the qualitative and quantitative aspects of the
function(s) and/or service(s) provided by the Organisation being evaluated; the unit of
analysis definition answers the questions “what¢”, “how much?2”, “how welle”, and “for
how longe”.

Unit process — Smallest element considered in the Resource Use and Emissions Profile for
which input and output data are quantified. (based on ISO 14040:2006)

Upstream - Occurring along the supply chain of purchased goods/services prior to
entering the Organisational Boundary.
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Waste — Substances or objects which the holder intends or is required to dispose of. (ISO
14040:2006)

Weighting - Weighting is an additional, but not mandatory, step that may support the
interpretation and communication of the results of the analysis. (Normalised) OEF results
are mulfiplied by a set of weighting factors, which reflect the perceived relative
importance of the impact categories considered. Weighted environmental footprint
results can be directly compared across impact categories, and also summed across
impact categories to obtain a single-value overall impact indicator. Weighting requires
making value judgements as to the respective importance of the EF impact categories
considered. These judgements may be based on expert opinion, social science methods,
cultural/political view points, or economic considerations.

99



12. References

ADEME (2007). Bilon Carbone Companies and Local Authorities Version.
Methodological Guide Version 5.0: Objectives and Principles for the Counting of
Greenhouse Gas Emissions. French Agency for the Environment and Energy
Management, Paris.

BSI (2011). PAS 2050:2011 Specification for the assessment of the life cycle
greenhouse gas emissions of goods and services. BSI, London, pp. 38

BSI (2012). PAS 2050:2012 Assessment of life cycle greenhouse gas emissions from
horticultural products, Supplementary requirements for the cradle to gate stages of
GHG assessments of horticultural products undertaken in accordance with
PAS2050. BSI, London, pp. 38.

CDP (2010a). Carbon Disclosure Project. Information Request Guide. Carbon
Disclosure Project, UK.

CDP (2010b) Carbon Disclosure Project — Information Request Guide. CDP Water
Disclosure, UK.

CE Delft (2010). Biofuels: GHG impact of indirect land use change. Available at
http://www.birdlife.org/eu/pdfs/PPT_carbon_bomb_CE_delft.pdf

Council of the European Union (2008). Council Conclusions on the "Sustainable
Consumption and Production and Sustainable Industrial Policy Action Plan".
http://www.eu2008.fr/webdav/site/PFUE/shared/import/1204_Conseil_Environneme
nt/Council_conclusions_Sustainable_consumption_and_production_EN.pdf

Council of the European Union (2010). Council conclusions on sustainable materials
management and sustainable production and consumption: key contribution to a
resource-efficient Europe.
http://www.consilium.europa.eu/uedocs/cms_data/docs/pressdata/en/envir/1186
42 pdf.

DEFRA (2006): Environmental Key Performance Indicators — Reporting Guidelines for
UK Business, Queen’s Printer and Controller, London. From:
http://archive.defra.gov.uk/environment/business/reporting/pdf/envkpi-

quidelines.pdf (Assessed April 2012).

DEFRA (2009). Guidance on How to Measure and Report your Greenhouse Gas
Emissions. Department for Environment, Food and Rural Affairs, London.

Dreicer, M., Tort, V. and Manen, P. (1995). ExternE, Externalities of Energy, Vol. 5
Nuclear, Centr d'étude sur I'Evaluation de la Protection dans le domaine nucléaire
(CEPN), edited by the European Commission DGXII, Science, Research and
development JOULE, Luxembourg.

European Commission (2011). Communication from the Commission to the
European Parliament, the Council, the European Economic and Social Committee
and the Committee of the Regions. Roadmap to a Resource Efficient Europe.
http://ec.europa.eu/environment/resource_efficiency/pdf/com2011_571.pdf
European Commission (2010). Commission Decision of 10 June 2010 on guidelines
for the calculation of land carbon stocks for the purpose of Annex V to Directive

100



2009/28/EC (noftified under document C(2010) 3751), Official Journal of the
European Union, Brussels.

European Commission (2012). Proposal for a directive of the European Parliament
and of the Council amending Directive 98/70/EC relating to the quality of petrol
and diesel fuels and amending Directive 2009/28/EC on the promotion of the use of
energy from renewable sources. COM(2012) 595 final. Brussels.

European Commission - Joint Research Centre - Institute for Environment and
Sustainability (2010a). International Reference Life Cycle Data System (ILCD)
Handbook - General guide for Life Cycle Assessment - Detailed guidance. First
edition March 2010. ISBN 978-92-79-19092-6, doi: 10.2788/38479. Publications Office
of the European Union, Luxembourg.

European Commission - Joint Research Centre - Institute for Environment and
Sustainability (2010b). International Reference Life Cycle Data System (ILCD)
Handbook - Review schemes for Life Cycle Assessment. First edition March 2010.
ISBN 978-92-79-19094-0, doi: 10.2788/39791. Publications Office of the European
Union, Luxembourg.

European Commission - Joint Research Centre - Instifute for Environment and
Sustainability (2010c). International Reference Life Cycle Data System (ILCD)
Handbook - Framework and Requirements for Life Cycle Impact Assessment Models
and Indicators. First edition March 2010. ISBN 978-92-79-17539-8, doi: 10.2788/38719.
Publications Office of the European Union, Luxembourg.

European Commission - Joint Research Centre - Instifute for Environment and
Sustainability (2010d). International Reference Life Cycle Data System (ILCD)
Handbook - Specific guide for Life Cycle Inventory data sets. First edition. ISBN 978-
92-79-19093-3, doi: 10.2788/39726. Publications Office of the European Union,
Luxembourg.

European Commission - Joint Research Cenfire - Instifute for Environment and
Sustainability (2010e). International Reference Life Cycle Data System (ILCD)
Handbook — Analysis of existing Environmental Impact Assessment methodologies
for use in Life Cycle Assessment. First edifion. Publications Office of the European
Union, Luxembourg.

European Commission - Joint Research Cenftre - Instifute for Environment and
Sustainability  (2010f). International Reference Life Cycle Data System (ILCD)
Handbook — Nomenclature and other conventions. First edition March 2010. ISBN
978-92-79-15861-2, doi: 10.2788/96557. Publications Office of the European Union,
Luxembourg.

European Commission - Joint Research Centre - Institute for Environment and
Sustainability (2011a). International Reference Life Cycle Data System (ILCD)
Handbook - Recommendations for Life Cycle Assessment in the European context -
based on existing environmental impact assessment models and factors. ISBN 978-
92-79-17451-3, doi: 10.278/33030. Publications Office of the European Union,
Luxembourg.

European Commission - Joint Research Cenftre - Instifute for Environment and
Sustainability (2011b). Analysis of Existing Environmental Footprint Methodologies for
Products and Organizations: Recommendations, Rationale, and Alignment. EC — IES

101



- JRC, Ispra, November 2011.
http://ec.europa.eu/environment/eussd/corporate_footprint.ntm

European Commission - Joint Research Cenftre - Instifute for Environment and
Sustainability (2012). Product Environmental Footprint (PEF) Guide, Ispra, Italy.
European Parliament and the Council of the European Union (2009). Directive
2009/28/EC of the European Parliament and of the Council of 23 April 2009 on the
promotion of the use of energy from renewable sources and amending and
subsequently repealing Directives 2001/77/EC and 2003/30/EC, Official Journal of
the European Union, Brussels.

European Union (2009). DIRECTIVE 2009/28/EC OF THE EUROPEAN PARLIAMENT AND
COUNCIL of 23 April 2009 on the promotion of the use of energy from renewable
sources and amending and subsequently repealing Directives 2001/77/EC and
2003/30/EC, Official Journal of the European Union.

Eurostat:
http://epp.eurostat.ec.europa.eu/portal/page/portal/environment/data/main_tab
les

Eurostat (2008). NACE Rev?2. Statistical classification of economic activities in the
European Community, European Communities.

Frischknecht, R., Steiner, R. and Jungbluth, N. (2008). The Ecological Scarcity
Method — Eco-Factors 2006. A method for impact assessment in LCA. Environmental
studies no. 0906. Federal Office for the Environment (FOEN), Bern: 188 pp.

GRI (2006). Sustainability Reporting Guidelines (G3). Global Reporting Initiative,
Amsterdam.

Humbert, S. (2009). Geographically Differentiated Life-cycle Impact Assessment of
Human Health. Doctoral dissertation, University of California, Berkeley, Berkeley,
California, USA.

Intfergovernmental Panel on Climate Change (IPCC) (2003). Good Practice
Guidance for Land Use, Land Use Change and Forestry, IPCC, Hayama.

Infergovernmental Panel on Climate Change (IPCC) (2006). Guidelines for National
Greenhouse Gas Inventories - Volume 4 - Agriculture, Forestry and Other Land Use.
IGES, Japan. From: www.ipcc-nggip.iges.or.jo/public/2006gl/vol4.ntml, assessed
March 2012.

Intfergovernmental Panel on Climate Change (IPCC) (2007). IPCC Climate Change
Fourth Assessment Report: Climate Change 2007.
www.ipcc.ch/ipccreports/assessments-reports.htm

International Resource Panel (2011). Recycling rates of metal- a status report
ISBN:978-92-807-3161-3

ISO. (2000). ISO 14020. Environmental labels and declarations -- General principles.
International Organization for Standardization, Geneva.

102



ISO. (2006a). ISO 14025. Environmental labels and declarations - Type |llI
environmental declarations - Principles and procedures. International Organization
for Standardization, Geneva.

ISO. (2006b). ISO 14040. Environmental management — Life cycle assessment —
Principles and framework. International Organization for Standardization, Geneva.
ISO. (2006c). ISO 14044. Environmental management — Life cycle assessment —
Requirements and guidelines. International Organization for Standardization,
Geneva.

ISO. (2006d). ISO 14064-1. Greenhouse gases — Part 1: Specification with Guidance
at the Organization Level for Quantification and Reporting of Greenhouse Gas
Emissions and Removals. International Organization for Standardization, Geneva.
ISO. (2006€). ISO 14064-3. Greenhouse gases — Part 3: Specification with Guidance
at the Validation and Verification of Greenhouse Gas Assertions. International
Organization for Standardization, Geneva.

ISO/WD TR 14069: Greenhouse gases (GHG) — Quantification and reporting of GHG
emissions for organizations (Carbonfootprint of organization) -- Guidance for the
application of ISO 14064-1, under development.

Mila i Canals, L., Romanya, J. and Cowell, S.J. (2007). Method for assessing impacts
on life support functions (LSF) related to the use of ‘fertile land’ in Life Cycle
Assessment (LCA). J Clean Prod 15 1426-1440

Posch, M., Seppdld, J., Hettelingh, J.P., Johansson, M., Margni M. and Jolliet, O.
(2008). The role of atmospheric dispersion models and ecosystem sensitivity in the
determination of characterisation factors for acidifying and eutrophying emissions
in LCIA. International Journal of Life Cycle Assessment (13) pp.477-486

Rosenbaum, R.K., Bachmann, T.M., Gold, L.S., Huijoregts, M.A.J., Jolliet, O., Juraske,
R., Kdhler, A., Larsen, H.F., MaclLeod, M., Margni, M., McKone, T.E., Payet, J.,
Schuhmacher, M., van de Meent, D. and Hauschild, M.Z. (2008). USEtox - The UNEP-
SETAC toxicity model: recommended characterisation factors for human toxicity
and freshwater ecotoxicity in Life Cycle Impact Assessment. International Journal of
Life Cycle Assessment, 13(7): 532-546, 2008

Seppdld, J., Posch, M., Johansson, M. and Hettelingh, J.P. (2006). Country-
dependent Characterisation Factors for Acidification and Terrestrial Eutrophication
Based on Accumulated Exceedance as an Impact Category Indicator.
International Journal of Life Cycle Assessment 11(6): 403-416.

Struijs, J., Beusen, A., van Jaarsveld, H. and Huijbregts, M.A.J. (2009). Aquatic
Eutrophication. Chapter 6 in: Goedkoop, M., Heijungs, R., Huijoregts, M.A.J., De
Schryver, A., Struis, J., Van Zelm, R. (2009). ReCiPe 2008 A life cycle impact
assessment method which comprises harmonised category indicators at the
midpoint and the endpoint level. Report I: Characterisation factors, first edition.

103



van Oers, L., de Koning, A., Guinee, J.B. and Huppes, G. (2002). Abiotic Resource
Depletion in LCA. Road and Hydraulic Engineering Institute, Ministry of Transport and
Water, Amsterdam.

Van Zelm, R., Huijbregts, M.A.J., Den Hollander, H.A., Van Jaarsveld, H.A., Sauter,
F.J., Struijs, J., Van Winen, H.J. and Van de Meent, D. (2008). European
characterisation factors for human health domage of PM10 and ozone in life cycle
impact assessment. Atmospheric Environment 42, 441-453.

Wackernagel, M. and Rees, W. (1996). Our Ecological Footprint. New Society
Publishers, Canada.

WMO (1999). Scientific Assessment of Ozone Depletion: 1998. Global Ozone
Research and Monitoring Project - Report No. 44, ISBN 92-807-1722-7, Geneva

WRI and WBCSD (2004). The Greenhouse Gas Protocol: An Organisation
Accounting and Reporting Standard. Revised Edition. World Resources Institute,
Washington, DC and World Business Council for Sustainable Development, Geneva.
WRI and WBCSD (2011a). Greenhouse Gas Protocol. Corporate Value Chain
(Scope 3) Accounting and Reporting Standard - Supplement to the GHG Protocol
Corporate Accounting and Reporting Standard. World Resources Institute and
World Business Council for Sustainable Development, USA. (ISBN 978-1-56973-772-9).
WRI and WBCSD (2011b). Greenhouse Gas Protocol. Product Life Cycle Accounting
and Reporting Standard. World Resources Institute and World Business Council for
Sustainable Development, USA. (ISBN 978-1-56973-773-6).

104



GOl

"'suoldo [DIBASS SOAID
apIND 430 |0JIBUSB alow 8yl a1aym
sjuswalnbal Mau ppo pup BpIND
430 SIy} Ul sppw sjuswalinbal Ajoads

Jeyuny  Aow/pinoys/loys  ¥S430 Uy

*10}095
2y} JO @oubwiopad |[DJUBSWUOIAUS By} "ApNis 430 2y ul papodal Ajjioldxe pup payisnl
Buiuiwialop ul usuilad 1SOW 810 YdIym ‘Paioads aq |IPYS (BpIND 430 Syt tnoybnolayl pays)
silojowpiod  puo  spoadso 9soyy  Uo SO) SYS4IO Ul PBISAOD ©g PINOM UDIYm SD3ID Ay
SaIPNLS 430 SND0) O WID PINOYS S¥YS430 By} 10}08s ©2UsIB)al DY} J0} SYS4IO JO 2oUssSgD By} U] $YS430 Jo 9j0Yy 'z
‘Aouaiodsupl] G
‘Aooinooy
"AHIgRIDdWOD 10§ BUIALILS e u>oc®_m_mcow M
-S9I0d . ‘ssouslo|ldwod g
PO}S2IBJUl PB}D3|SS JO JUSWSAJOAU| Z ‘5oUDASOY |

OPIND 430 Y} Yim diysuonpoiey ‘1
:sa1pNys 430 ul sejdipuud

:$¥S430 Joy se|diould BUIMO||0} B8yl ©AISSgO |oys 8pIine SIyl JO  sios so|diould €1

"Yonoiddo 8|2AD 8l O UO PSP 8q ||IPYS APNIS 430 Uy

yoooiddy [pleuss) [

'syS430 Buidojanap 10} sjusawalinbau jeuoippe pue saipnis 430 10} sjuswalinbaa Aiojepuew A3y jo Alewwng :g ajqel

“(UWIN|OD sy BYJ Ul PBIDDIPUI SD) SUOILDBS PUD sI81dpyYD
a10Jodas Ul PaiPIODIS JBYHNS SID YDIYM PUD UWNOD PUODSS Syl Ul PBUOCKHUSW SI0 UDIYM DUSBLID JUsISlIp O} aip|al sjuswalinbal
ay] "AjpAlDadsal ¢ PUD € UWN|OD Ul ‘4 9|9} Ul PBSLUDWWNS &I0 SYSH4IO JO JuswWdoi@AdSp By} IO} Sjuswalinbal [puolipPL 8y}l Pub
430 9y} 10} sjuswalinbal Alojopunw ay] "saipnis 430 40} (,lIPYs,,) stuswalinbal Alojopunuw ASY 8yl JO MBIAIBAO UD SOAIB Xauuy SIyl

s9|NY 10098 *C_._Q*OO"_ |[PJUSWIUOIIAUT CO_*Um_CUO._O OC_QO_w>wn_ 10} PUD salpnj|sS

juudjood [pjuswuoliAug uoypsiupbiQ 10} sjuswalinbay Alojppuby A9 Jo Aipwwing | Xauuy




901
"POr 1 OSI Ul PASN , HUN [OUOLIOUNY,, WIS} 8} JO POSISUI 9PIND SIU} INOYBNOIY} PESN I, SISAIOUD JO HUN,, ULIS) SU] g

BuIpI02DD paulep a9 |IPYSs (ApNis 430 oyt O} 1oalgns JO JUn)  uolpsIupBIO
Joalay) 1esgns paulep AlpSD Jo) uonpsiupnblO eyl oy} Buluyeq a4

"SUOID}IWI| PUD suodWNSSy e
‘souobBood jopdwi 43 e

‘(seuppunoq
430 pup pUOKDSIUDBIQD) SBUDPUNOG WSISAS e
‘(IoAsalUl

Buipodal a8yl ISA0 poaplAcid  $ODIAIBS/SPOOD
JO JUNOWID PUD 8}INS) Olj0JHOd ONPOId By} pup
(s4SISAIPUD JO HUN) uolPSIUDBIO 8y} JO UolIUeg e
:(uonduosep
PolIDIOP  SJOW D IO} SUOIDS8s  Buimolo)  29s)
dquUIsepP AlSD puL AJjUSPI [IPYS | "BPIND 430 BU}
1O sjuawalinbal sy} pup sPoB ApNis PaueP 8yt Yiim
aul| Ul 89 ||oys ApNys 430 U Jo} uolulep 2dods ay] uouluyeg adoog ¥

‘(212 ddD JI) 2INPSD0Id MOIASY e
‘APNYS BYJ JO JISUOISSILULILIOD) o

ollgnd 8y} 0} paso|osip

90 O} POPUSBIUI  SUOILBSSD  SAIILIDAWOD
J0/pup suosupdwod Jo asodind 8y} 1o} Ioyloypm e
‘20UBIPND JoBID] e

IX8JU0D
UOISIDBP PUL APNLS Y} tNO BUIALIDD IO} SUOSDDY e
'saIPNYs 430 104 sluswalinbal (s)uolponddp papusiul e
M3IABI By} AjIoads Ipys Y5430 dul opNJoUl [IPYs ApNis 430 UL Jo} uoliulap 006 ay] uoniusqg |voo €

'SOPO0D IDVYN YINS ||D S10POWUIODI0D
[IoYs Jds430 Sy} ‘s|qoyliuspl
aIp <Telele} JDOVN SAIIDUIBYID
Buisn paulyap SOIOIOd 1ONPOId JOJIWIS
10} saynolt uolonpold aidiy N SI8YM "Il
SPUDWSP 10}03s 8y} O Alxadwod sy}
J(spBIp-901y} 10} MOJD ‘B 8) suolbIAeP
(Payysnl) 1oy mojo  Abw  s¥S430
JOAOMOH  (uondo  jnpjep)  sepod
IDVN JO UOISIAIP 9p0d HBIp-OMm} D
WNWIUIW D {O U0 Pasng aq |IPYS $¥S430 104085 ay4 Buluyeg ze




L0l

"Alaiolpndas papodal pup SISAIDUD By}
Ul papNoUl 8q [IPYSs 8say] “uolpsiunBIO
oy} jo Buuonouny ayi 10} AlLssedauU
JOU  2ID YdIym  Ing  ssuppunog
[pUOLDSIUDBIO 8y} UIYHIM INDD0 Yydlym
SOIIAIOD pUD $855920.id D14SLB}ODIDYD
ayy  AjIoads  pys  ¥S430 Byl

‘seloPUNOQ
jouoibsiupBIO 8yl Ul pspNnoul
©Q O} UISDU0D JO 10}D8s 8y| JO SalljIon)
PUD SSIAIDD ‘$9ss8001d DIISe10DIoYD

dyy  Ajoads  oys  ¥S430 Byl

"OJ9 ‘USdJUDD
oyl Ul Aubdwod 8yl AQ pPOAIBS POO) ‘SSILAILOD
BuiuspIpB 2D salHALDD/Sasse00Id yoNs JO so|dwpx]
"Aleipipdas papodal [ng SISAIPUD 8yl Ul papn|oul &g
IoYS uolpsIunBIO 8y} JO Buluolduny 8y} 10} AIDssadau
JOU 2I0  ydIym Ing seuppunog  [puolosiunBlO
By} UIYIM INDD0 YDIYM $8558004d pUD SSIIAILDD ||V

‘oAUl Bulpiodal ey} Buunp O1j0}10d
1oNpoId 2y} Buipiancid 0} 2jnquiuod oy (I Ul Jo
Ajoiod Jaylaym) sappiado Jo/pun SUMO uolosiupnbiO
BU} JOU} SSIHAILOD/SOIIO0S SY4 JO |0 SsOdWOoDdUd ||oys
430 9yl BuypiNdPDd JIO) SauppPUNOg [PUOHPSIULBIO

sauppunog
[ouolpSIULBIO

L'y'y

“(s1IsAjoun
Byl Ul papnpul aip upyd Addns eyl Jo sioadsp
U2Iym Ajoads 1oyl) ssuopunog 430 pup (uolnsiunbiQ
paulsp 8y} O} UOoID|a) Ul) SeuppPUNOg [PUolRSIULBIO
Yiog  epNnpuUl  IDYS  SaUDpUNOg  WBISAS  ay]

souppUNOg WSJSAS

vy

‘[oAIBIUI UBSOYD By} Ajisnl pup
IDSA SUO WO SISHIP SIYL UBYM [OAIDIUI
Buiodal sy} sulysp osP [|PYS |} ' Buol
MOY IO}, PUD ,[IoM MOY,, O} 1oadsal ylim
Iojnoiund Ul ‘paulap Si Olj0Jod 1ONPOId
Y} Moy Ajioads Jaypny [IOYs ¥S430 Syl

"Ol|0}HOd
1oNpold  pauoads ayi Of uoupdI Ul P3IPINDIPD
29 [IPYs (Apnis 430 dyi Jo aspyd Jsio] D Ul INO PBLIDD
2q 0}) sIsAjpup ay} Jo poddns ul Pa}09]j02 PP {NdINO
puo jndul aAlpIIUDND Byl ‘paplrcid ©g OS|D |IPYS
aoupuwoyad jonpold o) joadsal yiim Buol moy oy,
puUD “ JleM MOy, UO UOIJDUIIOUI ‘SOUDUSDS 1OJ PuUD
25N 2y} Bul|epow 104 "Ol|O}I0d JONPOId SH JO Jasgns
© O} pajiwi| sl 430 UL §I papodal puo paylsnl aq [IOYs §|
.Uonw Moy, pup oym,, JO swlay ul [oAlaiul Bulpiodal
By} JOAO uoupsiuobBlO ayi Ag pepiaocid (josisyy
19sgNs pauldp AUDS|D I0) SODIAIBS PUD SPOOB JO
2IN{OU PUD JUNOWD By} sjuasaidal 1oyl uolsiupbiO
Sy} IO} pauyep B9 [PYS OlOjOd ONPOId vV

0lj0J10d }onPOld

504

‘(sJepoo 3IDVN oYL e
(seupunoo ro'l) uolpIado JO SUODDOT e
‘(10}08s 2y} *o'1) seonpoud
uolosSIULBIO 8y} $S8DIAIBS/SPOOB JO spup ay] e
‘uolpsSIuLBIO Y} JO BWDU BY| e
:Bumo|o} 8y} o4

(siIsAjoup




801

*9sPD ay} I SIyk Aym Ajisnl
pup Ay1o9ds |OYs Y430 By} ‘(sfonpoud
S|gPWNSUOD SWOSs *B'8) 10}08s UIDUSD
D 10} JUDA8|al 10 aipbudoiddp jou sl unds
Sl PaXl) D J| "SOIAILOD WDSISUMOP
2y} Joj palopIsuocd g O} SOUDUSIS PuUD
uods awil ayj Ajoads |IPYs JS430 Sl

"SOIJIAI}OD/$9559201d JO SUOISN|OXS
Jo} uolpoKlsNf epNoUl Os|O [IPYSs ¥S430
B[ "paylysnf puo payoads Ajoldxe oq
[I0Us yonoiddo aAnIB-0}-9|pnID JNDJSP
By} woly uoyplAsp Auy "Apnis 430 du}
Ul pPapNDUl 89 O} SBIIAILOD/$a559004d
(wosisumop puo  woalsdn)  Joadipul
pup (aipb-0j-010B) o8IP Byl pPup
‘popnouUl 8 0] sebpls uipyd Addns
By} Jo uolpolIDads Buipnoul ‘AIppunog
430 9y} Ayoads |oys  J$430 Byl

‘(stuswiaop|dal InoyLim) uolpsIuLBIO
9y} JO 0ljoJHOd Jonpold ay} ul sionpold ey Jo upds
3JI| By} JOA0D |IPYs 8BDISs asn 8y} ‘(£ UoIDas Ul SY¥S430
995) 101085 UIDLISD D IO} IUDASISI JOU S| UDdS awll paxi)
D J] "IDBA Bulodal sy} Jo $85s900.1d 8y} 0} [P21USPI 8G
O} paWNSSO 8q ||PYs sjuswadp|dal 8say} 1o} sasse20.d
uolonpoud aininy ay] Jsbajul UL 8Qq O} pP8dsu jou
SO0p sjuswedp|dal JO JogquuNu Yyt ‘UuolpbN}IS SBDISAD
upD SBWNSSO SIYL SY ., L- upds aji/upds awl,, sjonba
sjusweoD|dal JO Jaguinu Byl “JUNODDD OjUl UMD}
8 [IPys (€7 UOHISS Ul sY$430 ©8s) unds swly pauysp
oy} [N} O} AIDSSeD8U Bl yYdlym spusuuisoniday

's955920.1d wpalisdn so papn|oul
2Q |pys ssasseooid  uolonpoid  Byp  ‘suolpsIuBIo
1Bylo Ag peonpoid sionposd spiaoid  sIg|ipial |

"SOIHIAILLDD [D8UIPUI 810 959YL Jl UDAS
‘SISAIOUD 8y} Ul papNn|oul g ||pys podsuply a9aAo|dwg

‘(o104 |gPUILLIBIBPUN UD YHIM $s1oNpoId 1o
s1onNpoud alpIpawlaiul JO 2BDys asn *B'8) papNn|oxd aIo
SOIIAILOD (Joadipul) WDBISUMOP JI papiroid &g |oys
uolooylsNl JIoNdX3 PaIspPISUCD &g |IPYS SaUPPUNOg
430 pauysp Byl uiylm sasseooid IV (eApnub
-0}-9|pLID "&'l) Ol|oJHOd $ONPOId SY4 JO jJuswioal} 1O
pup asn ‘ebpIos ‘uolNgUsIp ‘uolonpold Buissedoud
ybnoldy} uolISINDOD |PUBIDW MDI WOI) SOBDIS UIDYD
Alddns o apnjoul jJjnpep Ag |IPYS seuppunog 430 8yl
"Ol|0JHOd 10NPOId S,UolRSIUDBIO 9yl YlM pPanID0SSD
SOIIAILOD  (JDadipul) wpalisdn pup (1o2Ip) |9AS|-alIs
‘WNWIUIL D }0 ‘@pNDul [|oys syl 2160] uioyo-Alddns
[0Jausb BUIMO||0} paULSP 9] |IPYSs saUppuUNog 430 UL

seuppuUNOg Juudiood
[DJUSWUOIIAUT
uolsiupBIO

(244

"S2LIDPUNOQ |PUOLPSIUDBIO
By} Ul papNouUl 8 |PYS J9|Inial 8yl Ag pawlojsunl)
10 poodnpoid sponpoud  ‘sigplal JOo 8aspD Byt |




601

(sjp21wayo jo sdnoub
‘B°9) SMO|} UIDHPSD 10) S|gD|IDAD
JoU  aID  poylew  lNpjep Byl
Ul (s4D) $I0JOD)  UoIoSUSIODIDYD
usym  ‘|jold  suUoIsSIlg  puD
OS5 ©2IN0SDY BY} WO} SMOJ} By
JO  UOIDSUBIODIDYD  BulydNPUOD
1o} seyopoiddp  JUpAdIB) JBYIO ©
10}085 8y} 10} sauoband jondwl

[DJUBWIUOIIAUS  JUDASISI  J8yjQ ©
(1511 @AlISNOYXD
-Uou)  BpNoUl  ADW  UOIDWLIOU

|DIUSUIUOIIAUT [oUOHIPPY yonsg
'$$9004d MBIABI By} Of PBIIWgNS PUD
PBIUBWNDOP AUDSID ‘UOIDIUBUWNDOP
aipnbapo AQq pepoddns ag |PYS
UOILOUIOU| [DIUSWUOIIAUT [DUOHIPPY
Iyt 4o suopdwinsso  pup  s|epow
IV “(Z o/gpL 998s) SiNsal JUSUISSOSSD
opdwl 43 Jnpjep 8yl woly Ajeipiondas
papuodal g  |oys  UOIDUIOUI
[ouolipPL  yons  Apnis 430 du}

$5900.id MaIABL By} Of papllugns e

1J0}08S ID|NDIUDd Byl O JUDAS|IDY e

BUIPDISILU JOU PUD 81DINDDD ‘OI0ads e
(6661:1207 L OSI 40
G esnNbID PUD OZOY L OSI 4O sjuswainbal ay} yim
S2UDPIODID Ul) PBILUBSA 10 pamalral usaqg soy

pupD PalpIluULISgNS SI Loy} UOIIDWIOUl UO paspg e

18 ||IPYS |DIUSUIUOIIAUS JUDAS|SI [DUOIHIPPY

"PBIUBWNDOP PUD PadUBISLaI
AJOBID  8g |IpYyS sIojpoIpul  Buipuodselod  ayj
UM SBLI0BS0D [pUOHIPPRL 8sdy] JO s|epow Buloddns
oyl -seuobsolod jopduwl 43 }Npep Byl JO s|epow
JUBUUSSOSSD  AJIOIDPUDW DYl 94NLISaNs JOU JIDASMOY
IOYS ©S8yl ‘SiNnsal juswissasso  joodwl 43 JNojep
oy} wouy Ajpioiodas papodal 8q [OYS UOILDWIOU
[DJUSWUOIIAUT [OUOLIPPY “UOIIOULIOMU| [DJUSWIUOIAUT
[ouollppy  Jspun papnoul  Apuoiippo  oq
IOYS sioadsp IDIUBWIUOIIAUS (aAlDIIUDND/BAIIDLIOND)
JUDAS|S. pajp|al 1o ‘uolpsiunBIO
ayl Jo spoodwl  pluswiuolAUS  plusiod Byl
1OA0D Apadoid Jou op sPpow juswissassp joodwl 43

_,M,,mmorﬂm_w_,_;\_,com_g __odwhm_ﬂwmw,ﬁog\wu@ . | #inojep 8y} Jo seuoba}pd jonduwll 43 4O 485 {NISP BU4 | | QMMFNM_L_MM__
: Aj1oads joys ¥S430 8yl [ouolippy  Buljosies 9y
"M3IABI 0} 103[gNs 10 SUOISN|OXD
yons -esoyd uolplaidieul 8yl Ul PassNISIP  pPup
papodal ag [IPYs ‘saipnis 430 Jaylo o) Aligpioduwod
JO swiay Ul suolbpwl O} palpal  Ajpiosdss
‘SjINsal  |ouUll Byl U0  UoIsNoxe Aup  Jo  @dusnjul
oyl sijuswnoop eajpudoiddo Aq peapoddns  pup
Hodal 430 ey} ul pauodal puo pailsnl ‘pajusunNd0op
"AljigoiodwoD Jo spoadsp AlDIIdxe &g Ipbys uoisnoxe  Auy  panddo  aq
0} papjal  Apioadse ‘seuobalpd IPYS (z 2|g01 ©85) SIOIDDIPUl PUD S|9POW JUSWISSSSSD
oodwi 43 HNDeP Byl JO  UOISN|OXD podwil 43 payioads pPaipIDoSSD  PuUD  $B0BBIDD souobain)d
Auo Ajysnf pup Ajioads [IPYs Y430 YL | topdull 43 {npjep palioads 8y} 4o |0 ‘ApNnis 430 UD Jo4 {oodwi 43 jo UoloLleS Sy
"APNS 430 UL Ul PBPNIDUL & JOU ||PYS SISO SISSHO vyy




oLl

By} eulyep eiouwayun) [IPYs s¥S430 oul

"SUOISN|OX8/SUOISN|OUL 10} SUOILDDIISN] o
*SIUBUUSSOSSD MSU [0DILBYD
puo (v|3) siuswssasso  jopdwl
[OJUSWUOIAUS  WOJ}  UOIIDUILIOJU| ©
‘AIpuolpulaiul paddiys
ajsom papodsupiy Jo abpjusdiad
puUD  ‘UOIJUSAUOD  |9sDg  Bu}
JO [IIA PUD “[]] Il | S8X8UUY JO swis}
8y} Jepun snoplozoy pawesp
oJSOM  peojpall Jo  ‘papodxs
‘papodwl ‘papodsupiy jo jybBlop ©
‘poylaw [psodsip
pup adA} Ag ajspm JO JybBlom [pjo] ©
Spalp paoaloid apIsino
ONIDA  AlISIBAIPOIg YBly JO spalp
PUD SP3aID Pa10810Id Ul AJISISAIPOIQ
uo sjonNpoid  pup  SOIIAIOD  JO
spopdwl JupoubIs Jo uolduoseg ©
Sl
uolDUlXS JO [9A8] AQ ‘suoljpiado
AQ PaJ0B}D SDBID Ul SIPYGOY YLMm
sol0ads JSI| UOIIDAISSUOD  [DUOIoU
puo ssloads isIT Pay NONI 40
Jegquinu ‘sebpys a1pb-o)-a4plb 104 ©
‘asn ABiaus
.o|gomaual,, 10} BuluNo22D
Ajeipipndas ‘e01nos ABisus Aouwiud
AQ uoidwnsuod ABisus joauag ©
‘osn ABisus
.o|gpoMmaual,, 10} BulLUNODDD
Ajejpindas ‘©2inos ABisus Aowud
AQ uoldwnsuod ABIsus 8|0AD ajI7 ©
(((149D) @ApIIUl Bulpioday [PJ0D
8y} IO sioip2IpuUl 2100 SYW3 Bo)
slolpoIpul  Ajjigisuodsal 1oNpoUd
Jo SI01D2IPUI [DIUSWUOIIAUT ©

‘pepnoul
Qg lou |IpPys sjuswalinbal [PBse| 0 pPajp|al UolpuIOUI
‘AJoJIWIS 430 uo Jo ppd eg jou |pys uolpsiupBIO
8yl JO Juudlo0) |DJUBWUOIAUS By} O} palpjaiun
2I0 DY} Slodys Aldjos uoupsiupbio 6o ‘SUOIIONISUl
PUD  UOIDULIOMU| *SONSSI  [DJUSWIUOIAUS O} Palp|al
2Q AUO [IPYS UOLDWIO| |O{UBWUOIAUT |OUOCHIPPY

*s}nsa.
430 3y} 3i0INJIBD Of PasN BIBP 3y} I0} P_BYSIgDsS
sjuswalinbal Ajpnb JusIPAINbS 1O Bwps Byl lesw
(IOYS uolbuIOUl YoNns 2onpoid o) popdsau plop (o
usyl ‘Apnis 430 up Jo aspyd uolplaidiaiul sy} Joddns
O} Pasn S UOILDWIOU| [OJUSWUOIAUT [DUOCHIPPY

(198
AJOJUBAUI D) UOIHDWIOU| [DIUSWUOIIAUT [DUOKIPPY Syl
ul papNnoul 8q ||DYS JOIoM SULIDW O} A[fOalIP SUOISSILIT

‘PalUBWNDOP AUDSID e




LLL

‘popn[oul
$955920.d/SOIHIAILOD IOJ SISl DOUDISONS @
10} Joadsal ylim suolipoiioads
puipn|oul ‘a|1401d SUOISSILIg pup
asN ©2Inosay ay} Bulduwod 10} sejdwnxa
alow Jo sauo spiroid pINoYs ¥S430 Byl

"APNIS 430 UD Ul PBsSN DIPP
oyl Jo} siuswalinbal malaal pup Alljonb
's92IN0S Aj1oads Jayun) IPYs J¥S430 8yl

‘uolpsIuLBIO 8yl AQ palniado J1o/pun
PBOUMO $82INOS JO SIopdwl PUD SSILIAILOD (oaIlg e
:9|1J01d SUOISSILT PUD SN ©2JN0say ayl Ul
UOISN|DUI IO} PBIBPISUOD 8q [|PYS Studws|d BuUImO|o) 8y]

"salpPUNOg
430 pPouUBP BYf UIYHIM $8sse004d  pup  SBIHAILOD
10 ULM PBIDIDOSSD SMOJ} INdiNo pupo Indul paiuswndop
Byl 9g |IPysS 9J0ld SUOISSILUT pUD 8BS 82IN0sayY 8yl

DIOP - 3|1J0ld SUOISSILIT
PUD 850 92IN0SaY

Vs

‘palinbal 1o a|qissiuulad Jsylle st DIoP
Juauab JO 85N Byt YdIym o) pup ‘palinbal
alo pIPP JYIDddSs sasseoold Yyolym o)
Ajioads os[o |[oYs ¥S430 Syl "papnoul 89
0} sasse00id ayl Ajoads Ioys ¥S430 8yl

"UOIIDWIOU| [DJUSUWIUOIIAUT
[OUCHIPPY U} Ul papNoul g  |IPYs  suoldudsep
aAlpyPNb Yyong *sassed0id Juodyiubis AJoiUSWUOIAUS
Alpiiusiod Jo suoiduosap aAlipnb dojeAsp o} 18pPIo
Ul S82IN0S JBYJ0 pub aInioidll| Bulsixs 0O} Jajal |Ioys
dajs BulussIds ay} ‘pPapuUSIUl JOU S| JUBWISSasSO Jopdull
43 aAlbiuonb O Yoiym o} sebois uipyo Alddns o4

"PasSNISIP 8 (IPYS SHNSaJ [oUl) Y4
UO 92UBNJUI IBY} PUD ‘$59201d MBIABI Y4 O} pafilgns
pup payisnl ag Apoldxs |oys seboys uipbyd Addns
JO UOISN|OX8 AUY "9°G UOIID3S Ul pauljap so sjuswalinbal
Alonb plop 2yl BuyNl ‘PasN ag |IPYS PP JudsuUsl
Jlo/pup  opoads JIgPIIDAD  AjpLal  ‘(papuUsWIWIODal
Aybly)  pesonpuod si dals  Bulusaids o

dajs Bulusaios
- 9|yoid  suolssiug
pup  8sn  82IN0SaY

¢S

'SMO[} AIDJUSWISIS 04Ul PBULIOJSUDIL 80 UBY} [|0YS 9)1j0id
SUOISSILUT PUD 85 92IN0Say 8y} Ul SMOJ} AlDjuSWIS|S-uou
IV “.SMOJ} (xo|dwod "o'l) Albjusws|e-uou,, pup ,SMO|}
Alojuswigle,, ojul padnolb aq |IPYs SMOJ} SIYyl d|oid
SUOISSILUT PUD BSN ©2IN0SaY BYi Ul papNn|Dul 8g [|PYs
SOUDPUNOQ WBISAS pauldp ayi Ul papn|oul saBD1s 9]10AD
BJIl BYL YHM PBIDIDOSSD SUOISSILD pUD 85N 92IN0Sal ||V

31J0.1d SUOISSILUT
puUD  8s|  ©2IN0SaY

"SUOIIDIIWI| YONS SUIODISA0 O] AIDSseoau
suolduwiNsso 8yl sulepP PUD  SUOIDLILI|
oIoads Jojoss podal [pys ¥S430 eyl

‘pouodal
Aljuaiodsupl) 8 [|oys suoiduunsso pup SUOLDHWI| ||V

suolo]IWIl/suolAduINSSY

L'y

"'sosodind uoPDIUNUILIOD
ouo0ads 10} palinbal ‘SOl
pasog-Allsuajul  Jojy  Hun  aipudoiddo




¢l

-la|iddns ‘Auiopunoq jouoibsIunBIO Paulep 8yl Ulylim
10 wpaljsdn pawnsuod pub oyl woll AlDuID8|e 104

JO 85N Buipn|oul) asn
AJoULD9|8 Jo) BUllUNODDY

A4

"10} POJUNODDD 8] ||PYS J|IJ0Id SUOISSILIT
pUD  BSnN ©92IN0sayY Byl Ul $B2UD|Dg
ABlaus/|puaipw Moy Ajioads [oys ¥S430
ayl ‘(Appunog ojpb-ol-g|pPIO  Buisn
soquosaid ¥S430 Byl JI ‘Be) Aopunog
WBISAS DADIB-04-9|PDID {NDJBP Byl WOU)
SUOIDIABP  SMO|D/salinbal ¥S430 But

jellelel

ALIAILOD Dl109ds Bulunsoaw Jo) "B o
‘sjuswialinbal Alionb pIPP JJI0ads e

‘ uolpouliou

[DJUSWUOIIAUT [OUOIIPPY,, SO Bullodal
10} palnbal pipp diDads-als Auy e

spoob |p}IdpD
2yl JOo 8Jl| 82lAles poajoadxs ay| e

‘SOIY[IDD} SSOIDD PIOP

BuiboiaAb Buipnoul  ‘sasseo0id Ay
10} pIOP Budwod 10} suoupoPIDads e
{POPN|OUI SOILIAILOD/SOSS9201d
:Ajloads
OsI0 |IPYS ¥S430 2yl ‘(ebpis aipb-ol-ai0b6
9'1) AIDpUNOQ [PUOKDSIUDBIO pPaulep a8y
UIylm  saiiAllop/sassaoold  Buljispow 104

'|{pIND 430 Sy} Ul psulysp
9s0yl Upbyl sebpis wpallsumop 1o alpb
-0}-9JpB ‘wpassdn Asy o) siuswalnbal
pipPpP  Jusbuuls  alow  Ajoads  Apw
JS430 2y] ‘Buiodal pup uoIID8||0D PIPP
pasipJopupns Buunsus Jo asodind sy
10} ‘SBIIAILOD 1O $8sse00Id ‘sebnys uIbyd
-A|lddns aJow 10 suo 0} Alddp Abw asay]

"SMOJ} AIDJUSWISIS 10} SINIOJOUSWION e
Spun e

(0 10 @N|PA 300 DIWOU0DD

UD O} SA|OAS O} SWil} 8y} JOU PUD) JUNODDD Oul USXD}

2q |Ipys spoob [pudpD ay} JO 8y 82IA8S pajoadxs ay]

‘Juswdinbs [pHdD U0 pasn aq ||PYs UolpIDaIdap Joaul]
"SOIHALIOD WDSISUMOP S|gRINQULID AlJDalipul e
SOIIAILOD Wbalsdn a|gpINQUIID AlJoalipu] e




elLl

Syl Ul pelJspIsuod og Jou [Pys Ssuoissiuue poaAbiep
10 8bplols (UOgIDD) Aloioduis] Ylim PaIoIDossD slipalD

pup 86010Js(UOQIDD)
Aplodwa]

V'S

‘P2}08.I0D
uSdQg ©SADY 8Sayf JOU IO JBYleym pup  Sspjausg
By} JO UOIDINDIPD 8y} IO} PBWNSSO D saxiu ABleus
yolym peopodal Ajjuaipdsupll oq |oys |} ‘pasn ag
[IOYS soxiu 9BDISAD Pa}oaloduNn 8y} ‘Soxiu Paldallod
JO UOUDINDIPD Byl U0 SIgD|IDAD 3ID DIOP OU
'PBsSN 8Q |IPYS XIW SAIIDIUSSSIdSI {SOUW BSIMIBYLO 1O ‘XIW
uoldwNsSUOD N3 9BDIBAD PBIDBII0D By} ‘OIgDJIDAD JOU
SI DIDP YONS SIBYM ‘Paplaoid sI ALIDULD8IS 8y} YdIym O}
AJUNOD 8yl JO DIPP Xlw-uolduwnsuod dl1oads-AIUNOD
obpioap (ABious s|jgomaual JO junowp papiroid
Alouwiaixe oyl Bulopigns AQ o’l) poalodlod  dyi
0} Joadsal Yim paipjnojod aq (Ipys uolpsiupnBiQ ay} Aq
pajpiouab ABISUS S|goMBUBI YlIM PBIDIDOSSD SHpaID

uolpIBuUSH
ABlaus s|gomausy

A4

*9|1J0ld SUOISSILIT
pUD 85N 92IN0say YL Ul Ajpipindas payliuapl aq ||oys
$92JN0S UOQIDD DIUBBOIQ 10} SUOISSILD PUD SIDACWIDY

SUOISSILID
uoQUD dlusbolg

V'S

"uoISIUDBIO
Joyjo AUD O} PIOS JOU SI PUD S$B2IN0S S|OMBUDI
Buisn pajoiousb AAIDSYS sI palddns  AlouLiosIS
oy} byl Buesiupionb ‘podal 430 8yl Of X8uup so
papnoul 89 |oys Jaliddns sy} JO JUSWSIDIS YV "PBIUN0D
S|gNOP Jou S (syopduwll PapIDOSSD  pPuUB)  ALDLLOS|D
a|gpMaUBI Byl byt paalunionb aq |pys i ‘AIppunoq
[puolpSIUDBIO  paudp Byl  UIYyIM 1o woalsdn
POWNSUOD puUb 9y} WOl AlDUIDSIS S|gOMBUSI 104

"PBsSN 8Q [IPYS ‘XL DAILDIUSSSIdaI |SOW 9SIMIBYLO
JO X uondwnsuod N3 oBnISAD Byl ‘OIgpIDAD
JOU 2I0 DIPP yoNs dIBYM suoibal 1o $SUjUNOoD
USOMISQ SOIDS JO SOIDI JO8ljal IPYs Xiw  ABisus
oy} ‘sjonpoid Jo abpis asn vyl Buunp pawNsSUoD
AlDUIO8I@ 104 “INDD0 SabD)S SDAD Bl Byl Yyodiym
ul AIJUNOD By} JO pPasN &g |IPYSs BIPP XIw-uoldwnsuod
JiI0ads-AIlUNOD  ‘O|gDIIDAD  JOU  SI DIPpP  olIDads
-1o1ddns §| "o|gpIILAD JI pasn ag |PYys blop oyIoads

(ABisus s|gpmaual




vil

:Alloads [IPys ¥S430 @Yl | ‘430 8yl Ul pepnioul @9 O} 8o sebb]s WDSISUMOP || obpys asn BuljlepoOw 9'v°G

"SOUDUBDS
Hodsupnl) paulep ayl Uo pasong suosiad Jo Jagquunu pup
22UDISIP 9y} :suosied o) (g pup PLO| PUD B2UDISIP
oyl :spoob Jo) (0 Ag sedAl SDIySA 8yl JO YD JOJ HuNn
aoualsjal Jad jopdwl ayp BulAldiynw A pajo|Ndnd
oq |IPYs podsunly o) anp jopdull |OJUSUIUOIAUS 8y]

‘palsNl puo papodal 8q (IDYS SHUN 9DUdIBL8l {NDISP
959y} WOJ} UolDIASP Auy ‘lodsupl) 1ebuassod o) uiy
-uosiad pup SPOOB IO) U} "O°l ‘SHUN 9DUBIBJ3I J|NDISP
By} Ul passaidxe aq |Ipys Lodsupiy o) anp spopdwl 8yl

‘uolonpoud [any pup (sjonpoud
AIISUBP-MO| 1O SWNOA pub sponpold  Alisusp-ybiy
1O} ssow “9'l) Jojon) BUliWI-POO| UO paspg Jodsupniy
SPOOB IO} UOIDDO|ID ‘©DUDYSIP HOdSUDI} ‘JUDAS|S) PUD
"AUD JI ‘ApNiS 8yl ul papNnoul | a|gpolddp usym sulnial Alduis JO Jagquinu ‘aibJ poo|

90 0} SoULUdDs BbBPIOLS PUD UoLNQUSIP | ‘uolduNSuoD |an} pup adA} 81o1yaA ‘@dAl podsupnly 1o SOLPUSDS
‘podsupnly - Ajoads  Ioys  ¥S430 SUL | Junodop ojul usp) &g |IPYS Py} siejewnipnd podsuni] Hodsuply Bulepow Sy'g
‘AloBa)pD

opdwl spb esnoyusalb 8yl JO uouDINDIPD Byl Ul
papNoUl &G {OU |IPYS I 1NG ‘UOIIDUWIOU| |OIUBUIUOIAUT
[ouolippy  So  APloipdaes papodal  8g |Ipys

2buDLyYD 85N PUDB| Jo8JIPUIl ‘OspD oY} Ul "0s Op O} ainbal (eBbuoyo
AlHo1IdXa $YS4TO SSOjUN PBIBSPISUOD 8 JOU [PYs 8Bupyd 21wl 1oy yondwi)
oSN PUD| lDalpul WO} SUOISSIWS SPB  asnoyusals) | aBupyd asn pup| 1oalIpU| v'yg

‘A XOUUD 985 S|IDap 104 "USSOYD
aq |Ipys pouad Jsabuo| ayl pup (SIDdA g uoyl Jebuo)
Jl UBAD) 1OoNpOoId PaJoNIDAS 8y} JO UOIDDIXS Sy} WOy

pouad jseaipy 3|BuIs D (II) JO PaUNDD0 SBUDYD 9SN PUD| (ebBupyd
oy} Jap siodA g (1) Joy sjonpoid o) pPalp20|v 8q |IPYys 2JowWiI|O Joy jonduul)
aBuUDnYD 95N PUD| }O8IIP WO} SUOISSIWS SPB asnoyusalo) abBupbyo asn pupj joalIq vys

'SYS430 Sy AQ pauinbal i uoloUIojU|
[OJUSUWIUOIIAUT [DUOLIPPY Syl Ul psapodal aqg |pys
asay] ‘seuobaynd jopdwl 43 JNDJBP By} JO UoLLIND|PD SUOISSILUS PaAD|oP




GlLlL

O} PaubIsSD 8Q PINOYS SsaUBAIIDUSSsaIdS
SWl} O} paip|al 81025 AloNb DIPP YdIYM
Ajoads s|dwpxs o) |IPYS ¥S43O dul
‘ssouUBAlbjuUSsaldal  [poIBojoUYDS)  pUD
|[polydpiboslb ‘pajpjal-awll o) Joadsal
Uim BULIODS JUBWISSassSD Alionb pipp uo
2ouppINB Jaypn} spiacid [IPYs ¥S430 Syl

:$2IPNYS 430 Ul AN DIP JO JUBWISSSSSD SAlDLIIUDND
-lWas 1oy pajdopp g |IPYS DUBLD XIS BUIMO|0) Syl

jellele}
Jususb pup pIPP JiIKads yiog o) Alddo sjuswalinbal
AjIonb  pDIOQ "UOIDDIUNWIWOD [DUISIXS 10) pPapusiul
APNIS 430 UD AQ low aq |Ipys siuswalinbal Ajljonb bipg

sjuswalinbal

Ajlionb olie]q 9
‘solpadold MOJ) Byl JUBWNDOP PUD 8iNiDjoUSWOoU
aipudoiddo up sjpa1d |pys Jsuoulonid Byl ‘addll
Byl Ul SIgDJIDAD JOU 8I0 MO} UBAIB D Jo) saiuadoid
pup alnipouswoU §| ‘salledold pupb ainipjouUBSWOoU
(@D11) waysAs pIPQ SIDAD 841 92UBIBSY |PUOCIDUISIU|
oy} Buisn  psjusWNOop 99  |IPYS  sSUDPUNOg
WBISAS  paulep 8y Ul papnoul  sabpys  9|DAD
BJIl BU} YIM PBJ0ID0SSD SUOISSILUS PUD 8SN 92IN0Sal ||V 2INJDJOUSWION oo
"DIOP pUL ABojoUYD8} ‘@21100Id ([PAIBLUI
B} PBSAIDUD JO IDBA) jUBLND UO Pasp]
2 ||PYs SOUPUBDS asayl "Aup I ‘Apnys "'SMOJ} Alojuswis|e
430 9yl ul papNuUl 89 O} (S)oupusds | JO |9AS| BYi Ol PI|IPPOW 8Q [|PYS SSUDPUNO]G WaSAS SOUDUSDS
103 dYi Buhep [PYs  ¥S4IO  SYL | By} Ul pIpPNOUl $8s5900Id WO BUISUO SMO} SiSOM | 103 Buliepow L'YV'S
"9|gD|IDAD JI PBsSN
2q p|noys sionpoud ayl jo uwsypd abosn
PN} 8Y| ‘sjonpold Jo oBDys asn 8y} oy ‘papNoUl 8q |IPYs sionpoud
Il ©21AISS PBWINSSD PUD ‘(PUSNOOM/3O8M | oy} JO oSN By} O} NP SWSJSAS JOUJO UO SsedusN|jul
“Jajum/Iauwins ‘1YBIu/AopP) | Jupasiey ‘pPapircid 8g [IPYS SUOLAUWNSSD PUD SPOYLeW
S} ‘UOHPDO| ‘suidjjod UoHAWNSUOD/8SN | jo uoPIUBWNDOJ “APNIS 8y} 1IN0 BUIALIDD UOIDSIUDBIO
JUNODOD Ojul P} Os|Io PINOYs B[ijoid SN | sy AQ peysigoise ag [oys sionpoid jo  obpjs
8y} Jo uoplueq ‘soupusds 9bpys-asn Byt | asn oy BuluLIBIEP Ul usyo) yopoiddp sy ‘eping
JO uolluyep 8y} IO} JUNODDD Oful USD) | syl ul payoads senbluyosl a8yl Ylm 8dUppIoOD0
80 P|NOYS uolbwlIoUl [0D1UYDd8) Paysliland | ul paysigoise usaq soy sionpold jo oboys asn
8y} BululuIBlep IO} POYIBW OU SISUM PoaIusSWNIop
"obpls asn ay) og |PyYs obbjs osn ayj Joj suoldWNSSD  JUDASISI
10} PRISPISUOD G O} URds awi 8yl e IV "I0j08s oy} JOj SODIAISS/SPOOB  aAlpjuSsaIdal
‘AUD J1 "Apniys By} 10} peyoads og PYs (| SdIAeS  PaUNSSD
Ul PapPNIOUl 80 O} (S)oUDUSDS 8sN By e pUD  SOUPUSDS paplal ayl "o souoid asn usyi SOUDUSDS




L1

*10108S
oyl JoJ ssuobBood jopdwil 43 ASYy e
:10}08S 8y 10} SBIHIAIDD/sesseD0Id

uipyd Alddns ASY e
(sebBpis WDBIISUMOP pUpD wWnalsdn
yioq) sosseooud punoibyonyg e

$9ss000I1d puNoIBoIO] e
B BuipiobBal sjuswiainbal Ajjonb piop
Juabuuys alow Ajoads Abw ¥S430 Sul

‘(puBIUD JINDBP By} 0} palndwod)
Allonb  Dipp  JO  JUBWISSSSSD By}  Joy
OUB}ID [PUOKIPPL Ajloads ADW Y430 BUL

I08A UBAIB L Buljuasaldal jaspiop B

uousiud  AHpNb  oppP  Byy  ofF  Jdadsal  YHM

"apIND 430 8y JO sjuswialinbal ay} ylim
BUIAIdWOD $92IN0S DIPP WO} AIBAISNIOXS DIOP dusuab
Buioinos AQ Jow g |pPys Ajuiousodun Jspswoiod
pUD ‘ADUBISISUOD puUb ssauaipudoiddp jpoiBojopoylaw
‘ssoualoIdwod 0} paypel  sjuswalinbal  Ajljonb
pIoP 9y] "ApNnis 430 By} JO Lod s malAal o} 1o3lgns 89
IPYS sseudAlpiuasaIdal pajojal swl pupb [polydoiboab
‘oo1BojouyDa) U0} sjuswalinbal  Aponb  plop Byl

*UOIJOULIOJUI B|gDJIDAD JS8Q UO
paspg aq [PYS ((sionduwl [0JUBSWUOIIAUS O} UOIINQUIUO0D
%06 PUoAaq) sdob payliuspl Buly pup uolpwixolddo
10} posn) opp  Buupway Cluswebpnl  padxe
SAIDYIDND DIA PBsSESSO SO ‘DIPP  AHPND UIDY, 1SOS| D
UHM pojlopoul 89 [IPUs (%06 OF %0/ "©'1) %0¢ Buluiowal
oyl Jo ¢/z Isp9| vy sessedoid asayl Jo) papuodal
pup pauwiopad ag |pPys AHpNb DIPP JO JUBWISSSSSD
SADIUDND-IWSS V  ]9A9] L ANPNb  pooB,, |PISAO
UD SO O SASIYDD |IPYS DIOP dususb pup ouoads
yioq ‘Alobeipo jopdwl 43 yoose O} suolNquiuoD Jo
%0/ +S03| J0 10} BULUNODDD SBIIAILOD IO/PUD $855892001d
3y} 10} ‘9|IJ0id SUOISSILUT PUD 85N 82JN0SaY |PUl} 8y} U]

‘Juswebpnl padxs
SAlDIOND DIA Passassp so ‘AloBoapd jooduwl 43 Yyoos
10} palowise 1opdwll 8yl 1O %04 1S9 1o 0f Bultngquiuod
DIOP J0) palinbai s Bulpi DIPP AN 1D}, WNWIUIU
o (pajonpuod Ji) dajs Buussids |puoldo Byl Ui

"ADUBJSISUOD

pup ssousipudoiddo |02160j0POYIoW
‘AJUIDISDUN JBJBWIDID

‘ssousla|dwo)d

SSoUBAIDIUSSBIdaI palplal-aWI]
‘SsoudAllpjUSsaIdal [PDIYdDIBo8S
‘SsouaAllpiuasaldal [PoIBojouUyDa |




L1

=Y
10 IDBA BUO SI UOIIDS||0D DIDP JO WIS
2yl pup spaJo JablIny [0 S| UOIID8||0D PIPP
JO UOIDD0| 8y 1oy SI 8|NJ ISP 8y 180N

'so|dwips JUBIDIHNS
SO OAIBS |IM  DIDP  P81D9|I0D
SU} Py} MOoys pupo  uoipIYsNI
o} apinoid ‘abupl uIopSD
O Of pajiwl g [Pys UolO3]|0D
DIOP JO WIS} IO UOIDDO| 8y} UBUYM
{(ro48 ‘Yjuow ‘uospas
J0BA *6°8) UOID9||0D DIDP JO WIB|
(seuolony) aAlLIUSSaIdS
‘Al|jouolibulaiul ‘AlIPD1ISBWOopP
‘B°9) UOIDD||I0D DIPP JO UOKDDOT »
:obBDIBAOD UOIJD9||0D
DIOP Byl pup (s)ebpis |obIo] e
:9lIS YO0 10} s}oadsp BUIMO||0) Y4
1O} sjuswBIINbal UOID9|I0D DIPP 8yl €
‘AlIAILOD /ss800.1d
Yoo 10} piopP ol1oads
JO UOI}D9||0D 0} Ssjuswalinbal eyl ‘g
pa}09||02 &9
[IoYs pypp oi10ads sassao0id yolym Jo4  °|
:AJ1098ds [IOYs s3S430 dYL

'$955920.d punolbalo) 8y 1o}
pPoasN g OS|D |IPYS PIOP duBUSHB ‘sa55820.d PUNOIBSIO)
10} (payusnl puo papuodal g 04) PP dPIDads ULy}
ajpudoiddo IO aAlpiUSsaIdal aloWw 810 DIPP dudBuUSb
I ‘JoreomoH albudoiddo  aiaym  ‘SalAIDD/Sa5589004d
puNoIBODg 10} puo salIAILOD/sasse00ud
punoibalo) IO IO} PBUInIgqo 8g |Ipys DIoP DDads

ololq]

Uol}o9||0D
ol1oads

LS

*SMOJ} tNdUl [DNPIAIPUI UO [9AD)
oyl b Jo ‘sessedoid pajobaibbo 1o sseooid
[DNPIAIPUL UD JO [9A8] 9Y} 10 ‘DIDP DiI0ads 104 e
'SMOJ} Indul By} JO |9AS] U4 1D ‘DIDP DUSUSB IO4 e
PB1oONPUOD 8] ||IPYs Alionb
DIOP JO JUBWISSSSSD UDIYM LD [9AS] By} O} }oadsal YlM

‘palinbal aq |Im ABojopoyiaw 430
BU} YlMm 20upnljduwoD [N} ‘SPIOMUO 9107 WOI4 "GOz PUd
[IHuUN A|lddo |Ipys 9 9|gp] Ul paulsp SO siuswalinbal ay}
. AOUBJSISUOD  pup  sseusipudoiddp  [poIBojopoyeu,,




8ll
‘aAlIDIUSSsaIdal Algpuosnal s Il 1oyl uoldwnsso
Y} UO ‘9|gD|IDAD JOU 31D DIDP YDIYM IO} $s9204d IDJILUIS O Juasaidal O} pasn S| 1Y} $s9201d USAIB D WO DIDP O} $I19}ay — DD PBLDI0ADIIXT 1e

"Ay2J0JIaly UolN|os
Alllouoiouni-iiinw 430 9yl o} doualslal
Uim  palisnl Aupsid g Ioys  ¥S430
Sy} Ul paiioads suolNos  AjpuolduUN
-lNW YyoNns |y “SUOIN|OS  UOKDDO|ID
JO BSDD Ul PasN &g O} SI0LOD} JO SOUDUBDS
uolnysgns  oyioads  eplaoid  Jayuny
ADW  ¥S430 9yt ‘sipudoiddp/s|qisns)
J| "sebDIS wWoBISUMOP pub  wpalisdn
10} ‘aipudoiddo aleym ‘pupD s8LDPUNO]
[oUOHDSIUDBIO  Paulep By} UIYIM
uolpolddo 10} suolNIOS  AlPDUOIOUN

‘B1SOM Alpd pup s1oNpold-00 Allod aIp s1oNpold-00

"SJ|NSal JUDAS|BI
AjpjuswuoIAUS  ‘BAlplUSsaIdal  AIp2oIsAyd  Buunsus
JO |pOB BulyololoAo oy 0} Jjoadsal yum  payysnl
puo pauodal 8q |IDYS IX8IUOD SIYL Ul 9pOW 8210y ||V

*(diysuoliojal BulAJepun JUDAS|S) JOYJO SWOS
(Q) Jo uoupisgns joadipul (D) Buipnoul) diysuoloial
JOYJo 2wWos uo poaspg uonpoo|p  (g) :(diysuoupial
[021SAyd  BUIAISPUN JUDAS|SI SWOS (Q) JO uolNISaNs
1oalp (p) Buipnpoul) diysuonpblal [poisAyd BulAepun
JUbASISI D U0 paspg  uoubodo|P  (g) uolsupdxe
WBLSAS 1O UOISIAIPANS () :|8AS-ALIIOD} pUD ss&004d yiog
10 sws|gqoid Ajjouoiouni-iiinw I Bulajosal 1o} payddo

Ajjouolouny

N Ajoads Jayuny IoYs J4S430 Byl | 89 [IPYs AYoipisly UOISIDaP ANPUOLOUN-INW 430 dYL | -HNW BulpuoH LL'S
‘(syjuswiaiinbal
AlpNb  plop  Jayun) Aup  JNOYLIM) DIOp  S|gD|IDAD
159Q 9y} WOl UBSOYD 89 UDD DIPP BY} JO %01 YDIYym O}
BuIpI0DDD ‘spuswalinbal Ajjonb DIPP Byl Ul Pa}Od|al
Sl Slyl ‘peasepisucd  AloBseipo  jopdwil 43 yoos 0y
UOILNQUIUOD [IDIBAO By} JO %0| ULy} 8low IO} JUNODDD
'sdoB pypp Buly | 1ou pYs (pibp dususb Ul sdpb Buipnjoul) BIOP YoNS
1o} ©2uppInNb Pa|ILIeP aplAcId PUD SAPB | JO UOUNQUIUOD Byl ‘plibp paibjodoliixa IO dusuab
pIopP [ouUsod Ajoads IPYS JS4IO BYl | s|gppAp jseq Buisn pa|ip g |PYs sdob plop Auy sdpo piPQ 6'S
"AIDSSODBU JI ‘1asSDIDP JUBUSH duo
UDY} SJOW JO UOUDUIQUIOD 8yl e
‘20UDnisqns duBusb ay} pup ‘Lodal 430 ayi ul papuodal pub pajuswNoop
22UDISgNS  [ONOD Byl UdsdMaq AUDSID ©Q |IPYS PasSN DIPP By} JO $22IN0S Byl
SOULD|ILIIS palnbal JO |9A3] Byl e
‘S|gPJIDAD JOU 210 PIOP ‘paloads
olIoads yolym o) aoupisgns o sjuswialinbal Ajjonb ploP 8y} [N} IPYS PIOP JUBUBB ||V
10} uolpbwixolddp up so paliuiad
SI DIOP DUBUBH JO SN BYL SIOYM e "DIOP JUBUSB I01DBS-ILNU JO POBISUl PasSN uol109||0D
:AD8ds |IDYS ¥S430 UL | g [IPyYs BIop dusuab oi10ads-10108s ‘OIgDIIDAD UBUM | bipg ouBuLD 8¢




611

IO DIOP JJlJold SUOISSIWT PpuUpD B8SN 82IN0ssy Byl

"5100l01d/1UBWISSa550/ NS 0d0INS 09 DI 10|//-0HY
10 papiroid
SO 2WaYDSs UOoIbISSO|D By} Buisn  (,UoPIIISSD|D,,)
2}NgUIUOD ABY} Ydlym 0} seuobaod jopdul 43 8y} o)
PBUBISSD aq [|OYS 8|IJ01d SUOISSILUT PUD 85N 92IN0SaY Sy

1o uolpjdwod ay} Buunp pauoiuaAul sindino/sindul |1y UOILODUISSOID 1'L'9
"UOIOSLIBIODIDYD e HUDUUISSOSSY
‘UOIDDIYISSO|D @ Joodw juudiood

:oPN|DUl [IDYS JuBWISSasSD Jopdudl 43 8y] [DJUSWIUOIIAUT 9

‘D|NWIOY AlojppuB W
papiaocid oy} ulyim  spod  JusisyIp
By} 9JoINJJPD Of MOY Ajloads [IoYs ¥S430
BY4 ‘sUoONYS TOF Ul AHIOUOLOUN-I§ N JO4

's1onpold-02 Jo
SON|DA DILUOUODS By} Bululwlaap 1oy sajnl
ay} Ayoads [Ipbys ¥S430 SU} 'UOHPDIO|
JIWOUODS JO 9sPD dyi Ul ‘Oldwpxd
JO4 SIOJOD)  UOIDDO|ID  JUDASIDL Byl
ysiigpise puo diysuolbljal syl Ajloads joys
JS430 By} ‘palddo oq o} s diysuolpel
JOYI0  Bwos  AQ  uolpOO|D  BIBYM

"SI0}OD} UOIDDO0I0 JUDAS|SI DY} YSIIgLse
puop  pPaIspISU0D  ag o4 diysuoupial
[oo1sAyd BulAuepun JUDAS|B oyl
Ajioads |Ipys Y430 @y} ‘palddo aq o} S|
diysuolbjal |0oI1SAyd AQ UOILDDO|ID SI8UM

‘sg|diound
Joym o} BuIpIOoddD pub  PBPIAIP-gNS
8Q 0} aio sassedold yolym Alioads |oys
JS430 By} ‘PalddD S| UOISIAIP-ANS I9UYM

‘pajddo g [|oys
A XOUUY Ul paguosap uolonba ayl ‘seuppunog WalsAs
SUL UIYLIM SMOJ} S4SOM 10} 10 10T o AloaoDal ABloud
10 BuloAdal Buipnoul swa|qold AHPUOLDUN-HNW 104

'sindino pup syndul JojiuIS
0} palddp Auuojun aq |IPYs sainpao0id UolpIO|Y

*Ajuo sjonpoud
-0D 9y} 0l pdalpoo|P 8g |PYS sindino pup sindul (P




0cl

*S}|NsaJ Pas|PWIOU 8y} spisbuo|p payiodal aqg
[IOYS uolpsIjowIou 0} Joud juswissasso joodul 43 8y} Jo
synsay ‘Bunybiom salddo Aondwi syl so paipbaibbn
9Q lOU |PYS S}Nsal POsIDWIOU Byl PaluswnNoop
suodwinsso  pup  SPoYlaw IO Yylm  ‘,UOIDWIOU|
[DIUSWUOIIAUT  [DUOIIPPY, Jopun papodal ag |pys
s{Nsa1 430 pPasiouwIou 8y} ‘palddo si 41 §| 'salpNis 430 10}
dajs papuswwoDal |Ng palinbal D Jou S| UOILDSIIDWION

(polddo
UOISIOWION

L'C9

*SUOIJOAIDSQO
[Poudwa a|qIoNPoIdal IO SWISIUDYDSW [OJUSUIUOIAUD
S|gpIUSPI “fouUlsIP Uodn Pasog PUL ‘PIPA AJj0DIUYOS4
pUD  AJODIIUBIOS ©g [IPYS SIOPOW  UOIDSUS}D0IDYD
Syl -, UOIJDUIOUl [DJUSWUOIIAUT [DUOHIPPY, Jepun
pauodal g |IPYS SIYL ‘SODUDISWNDID YONS U] SMOJ
osoy} Buisusajonioyd 1oy pasn g Apw sayopoiddp
JBYLO U8Byl ‘O|old SUOISSIlg  pUD  8sn  ©2IN0SaY
oyl JO (spoiwsyd jo dnoib o B°8) SMO|} UIDLSD
1O} S|QPJIOAD JOU 3ID SPOYLOW HNDIOP Syl WOl S4D 4|

"1lun 8oualsjal ajpudoiddp up JO suIB) Ul
passaldxa alnspaw a|BuUIs D UIDIJO O} JSPIO Ul AloBand
yona ulyim syndino/sindul (10 Jo suolNgquUIuod Bulluwins
pub 40 si AQ Indino/indul yooa JO Junown  ayj
BulA|dilinu Ag AloBajpd jopdwl 43 Yo0a Io) Paip|Ndnd
ag Ajjusnbasgns |oys synsal  juswissasso  1opdwl
43 " (SToal0Id/usWIsSsassp/Na doINS D3 DI 1D]//-:dHY
10 Buluo S|gDJIOAD) 4D
papiroid ay} Buisn ‘AloBaipo ay) o4 tndino/indul JO Hun
Jad uolnquiuod sy} Bulpuasaidal s4D paubisso aq [|oys
AloBa]p2o jopdwi 43 yoos ul sindino/sindul paiyissolo |V

uoIoSIIBIOIDYD

|pIND
430 SIY} 4O sjuswalinbal sy} 0} puodsalod sAomyiond
JUBWISSESSD  Jopdwl 43 PajUIl  PUD  UOIDDIISSO|D
By} oy painsso g |pPYs Il - pajuswsidwl ussq
APDBIID SOY UOIDDIISSD|D SI8UYM - SOSDDIDP AIOJUDAUI
SI0AD BJl| |PIDIBWIWIOD 1O DlgNd BulsIXd WL} UMDIP




lcl1

puo 9pIind 430 SIY4 UO yjog pasog a9 |IPys dlgnd
Byl O} PBsSO|OSIP 80 O} PBPUSLUI SUOIHIBSSD SAILDIDAUWOD
poddns o) salpnis 430 ApNS 430 9yl jo 2dods
pupD SIPOB PauULBP BYL YlM SDUDPIODID Ul PaguIsap
9q |IPYS SUOLDIWII PUD SUOKDPUSUWIWODSI ‘SUOISN|IDUOD

SUOLDJIWI PUD
‘SUOIIDPUBUIWIODSY
‘SUOISNOUOD)

G/

"SUOILIDSSD
SAIDIOAWOD JO SUOSUDAWOD Ul JUSISHIP
Ajpuooiubis Buleg Jou so usas g P|NOD
S{Nsal Yolym ul abuni sy} Ajlluspl pinoys
PUD J0}D8S By} O} UOWWIOD $alUIDHBDUN
Sy} 9quosep [IPYs Jds430 Syl

‘s|insal Apnis syl
JO S8IJUIDLI8DUN 8Yy] JO UOIDID8IddD [[DISAC UD 81010}
Ol JapIio Ul ‘Ajgjpipdaes ssluIpeduUN Pabjel 8210YyD
PUD PJOP Y40q Joj paplrcid 8q |IPYs sHNsal 430 [PUl U}
JO S9lUIDIEDUN By} JO UoldUDsSp SAlDIOND D ISP IV

Auippaoun
4O UOlDWIST

v/

‘uolpsiuoud Yydns 8AsIyD0 0} pasn
g Apw Bunybliom puo  UOIDSIIOWION
"J0J08s 8yl Joj sauobeiod jooduwil 43
{UDAS|SI JsOU By} AJjudpPl [IOYSs ¥S430 dUl

‘sjuswaAoIdull 10}
[olus10d $58550 O puL 86PJS UIPYD AIddNns pup ‘sseo0.d
‘1ndino/indul 8y} JO |8A8] 8yl Ib spulod yoam/siodsioy
uIloyo-A|lddns ssassp 0} PaIPNIDAS g (IPYS SHNsSa4 430

S]OdSIOH

€/

"IX8ju0D 8y} 0} aypudoiddo aq |pys puo apINg
SIyl Ul payioads sjuswalinbal ayj 0} puodsalod |Pys
$9210YD 9say] ‘sinsal 8yl aduanjul seuobalpd Lopdul
43 JO 9BDISAOD PUD $SBDI0YD UOKDIO|ID ‘S9DIN0S DIDP
‘SOUDPUNOG WBISAS SO YoNs $8210yd |poIBojopoyiaw
UOIYymM Ol JUBIXS By} JO JUBWISSSSSD UL  {pNnoul
(IDYS |9POW 430 9Y4 JO SS8ULSNQOL DY} JO JUBUUSSDSSD Y]

$S9UISNQO. [OPOW

(Y4

*SUOIIDPUBWIWIODSI
PUD  SUOIDJWI  ‘SUOISN|DUOD  PUD  ‘AjUIDJSDUN
JO uolpwWIlse sjodsjoy JO uolpIPUSpl epow 430
By} JO SS8UYSNQOI By} JO JUBWISSasSD :sda)s BUImOol0) ayi
apNDUl IoYs Apnis 430 ub jo aspyd uolpiaidiaiul ayl

sjjnsal Jo uoljplaidialu

‘suolpolddo
papusjul a8yl Bupnpoul ‘Apnis B8yi Jo 8dods pup
S|oOB paulepP SU} YIM JUdISISUOD 8] [|oYs saIpNys 430
ul sdajys Builyblom pupo uolps|oWIoU JO uolpoddo ayl

'sjnsal pajybiom spisbuo|p papodal
aq |IPys Bullyblom o} Joud juswissasso joodwl 43 ay4 Jo
SHNS2Y “PajusUWIND0P UodwNsSSo PUD SPOYLBWU [0 UM
* UOIJDUIOJU| [DJUSWIUOIIAUT |[DUCHIPPY,, SO paodal aq
[I0ys sjnsal pajyblom ayi ‘palddo si Buipyblom §| ‘saipnys
430 J0o} days puoido jng paldinbais o jou sI Bulybiom

(poyddo §i ) BuiyBlom

¢e9




44}

"1UJSISUOD
puUD 81pIND2D ‘juaipdsupdl sI Jodal Apnys 8yl e
‘Payluspl suoloiw|
Sy} siospel synsal ayi Jo uoublaidiojul Byl e
‘sjuswalinbal Ajipnb paulap ayl josu
pup a|gpuospal ‘aioudolddp aip pasn DIPP 8y e
PIPA AJODIUYDS} PUD A||ODLIJUSIOS S10
ApPNIS 430 YL 1IN0 AUDD Of Pasn spoyidw ay] e
-9pPIND 430 SIY} YIMm JUSISISUOD 8o
ApPNIS 430 Yl 1IN0 AUDD Of Pasn spoyidw ay] e
10y} 2INSUD 0O} I9PIO Ul POMBIASI
A|IP2IUID 8Q |IPYS UOLDDIUNWIWOD |DUISIXS IO} ApNis
430 AUD pupL BPIND 430 dU} Yim dUl| Ul 87 O} Bulwip|o
UOIIDDIUNWIWIOD [DUISIUl U0} papudlul Apnis 430 Auvy

MBINSY

)

'soB0ys 9|0AD 8yl PB}OBI8S BY} JO YOS

10} Ajploipdas papodal 8q |PYS Ssinsal
430 9y} Jayjeym Ay1oads [IDYs sYS430 Syl
"Passassp Buleq uolpsIULBIO JO 8dA}

oy} pup Apnjs 430 9yi Jo suolpbolddo
JOo odAl sy} ‘gidwpxs 1o} ‘uo pusdsp
10y} sjuswalinbal Buipodal aipiluaIB|IP
1o/pup sjuswalinbal Buipodal
[ouolippo AUD  pup  spuBwalNbal
Buipiodal yNDJSP By} WO SUOIDIASP
Auo Agisn[ puo Ayioads [IoYs ¥S430 dul

"(2°8 UOI}O8s) 9pIND 430 SIy} Ul payioads
sjuswg|e Bulodal 8y} |0 UIDJUOD [IPYS 8584 "XBUUy UD
puUD ‘Loday UIDW D “AIDWWINS D ‘WNWIUIW D }O ‘@pnoul
IOYs Hodal 430 9yl ‘"dull JSAO UOUDSIUDBIO 8yl
JO 2oUpWIOHSd [DJUBWIUOIIAUS By} dA0Iduwl o) Buyeas
pup ‘Buponi) ‘Buissasso U0 SISOg  JSNgol B aplaocid
OS|D  |IPYS uolbuwIoUl  papodal 8yl  uoupsIuRBIO
SUlL UM  poIpIoossp  siopduwl [OJUSWUOIIAUS
PODINDIDD By} JO PUL APNYS SY} JO JUNODDD JusIndSUDI
pUD ‘SiDINDDD  ‘JUSISISUOD  ‘SAISUSYSIdUOD ‘JUDASID)
D aplAcId [IPYS YdIym ‘podal Apnis 430 UD apnjoul |Ioys
SUOIIDDIUNWILIOD [DUISIXS 10} papudiul Apnis 430 Auvy

Buijoday

‘pouodal/palusund0op
puD pPaISPISUOD B©g |PYS jusuIssassO  joodwl 43
10 ‘A{IDNb DIDP AIOJUBAUL ‘SBLIDPUNOQG WBLSAS Bululyap
Ul SSIDUSJSISUODUI AUY "SBWODIN0 8y} JO Aligoiodwod
By} douLsNul AbW suolPSIULBIO PalpdwoDd day} |epow
0} pasn sadloyd |palbojopoylew puo Apponb pipp
Ul sedUalalIp AUD Jayloym palapisuod Anjaiod aq
[IOYS 4 D1Ignd oy} 0} Paso|DsIP 8 O} PapPUSLUl SUOILISSSD
aAlpIOdWOD AUD I0) ‘900Z:7v0OrL OSI AQ palinbal sy

'SYS430 Peiplsl




el

"Hodal 430 8y}
JO Xauup Alojppubnw dy} jo ppd a9 |Ioys UolLDIDIDdP
-JI9S SIYL PeASIYDD  spulod |00 8yl PUD  UOUSIID
Uoooe IO} pPoAaIydn Aayl sjuiod Auouw moy Bulois
‘suolp2YIPNb JIBY} JO UolLID|DBP-}8s B dplroid |PYs
SWIDS) JOMBIADI IO SIOMBIADY '|9AS] WIDS} Sy} }O DLBLLD
SSOJDD pPaWWNS 8g ADW spulod 8102S S|IYM ‘S|IONPIAIPUI
AQ paAalyop aq [jpys pLaud Jad spulod 2100§ “(ApNnis
430 By} O} lUDASIaI SBILAILOD JBYLO Jo salbojouydayl Jo
abpomouy pup ‘@o1100id pup ABojopoyisw v 1 10 43
‘221100Id JIPND PUD UOIJODILBA *9°l) DUSLUD AlOJopUDW
9321yl 8y} JO Yyons JoJ juiod suo |spa)| 1o Buipnoul ‘spuiod
XIS S WD} MBIASI D 10O JOMBIABI D SO Ajjonb 0f 8102s
AIDSS@O0U  WNWIUIW 8y} ‘palloads aSIMIBYLO  $sajUn
‘uopIddo  pepusiul Byl JO Ssjuswalinbal ayy Jad
SO P3JONPUOD 8] (IPYS APNIS 430 SU4 JO MBIASI [DDIUD V

SUOHDDIIIOND
Jomalray

€6

“(JUBIDINS SI SIDMBIABI [DUIBIXS palionb
Juspuadepul oaiy} JSPJ| O AQ MBIASI
o Jayloym ‘B9) ongnd ayi o) paso|osIp
2Q 0} PapuUSUI SUOILSSSD SAIRINDAWOD 10}
pasn aq 0O} salpNnis 430 Jo} siuswalnbal
MaIABI By} Ajioads  |oys  ¥S430 Byl

(wpsy
MBIABI IO) JIOMBIASBI [DUIBIXS paljiionb pupb juspuadapul
BUO ISPl 1D AQ pPOMaIASIL A|IDDIID 8 |IPYS apINd
430 9yl Yim dul Ul &g 0} BullinD UoLDDIUNWWOD
[OUWIBIUl 1O} pdpusiuUl APNIS 430 AUV  SIOMSIASBI
[ouleixe payonb juspuadepul salyl sp9| o AQ
POMBIASI AJIDDIILUD PUD S¥S4IO LUDASISI U0 paspg g
IoYs 2lgnd oy} Of Paso|osIP 9 Of PapUSIUl UOIHSSSD
aAllbIDdWOD B poddns 0) APNYS 430 UY “(WDd} malaal
10) Jamalaal [puIsixa paljiipnb puo juspuadsapul SUO
1SD3| |0 AQ pamalaal A|ODILID 8Q [IPYS UOIIDDIUNUWILIOD
[DUWIBIXS I0) papusiul Apnis 430 AuUuD  ‘SuSWINILSUI
Adljod  JupaAsal Ul papoads 8sSIMIBYLIO  ssalun

odA] Malnay

6




(INFORMATIVE)

Annex Il. Data Management Plan (Adapted from GHG
Protocol Initiative?s)

If a data management plan is developed, the following steps should be undertaken and
documented.

1.

Establish an Organisation accounting quality person/team. This person/team should
be responsible for implementing and maintaining the data management plan,
continually improving the quality of organisation inventories, and coordinating
internal data exchanges and any external interactions (such as with relevant
organisation accounting programs and reviewers).

Develop Data Management Plan and Checklist. Development of the data
management plan should begin before any data are collected to ensure that all
relevant information about the inventory is documented as it proceeds. The plan
should evolve over time as data collection and processes are refined. In the plan,
the quality criteria and any evaluation/scoring systems are to be defined. The data
management plan checklist outlines what components should be included in a
data management plan and can be used as a guide for creating a plan or for
pulling together existing documents to constitute the plan.

Perform data quality checks. Checks should be applied to all aspects of the
inventory process, focusing on data quality, data handling, documentation, and
calculation procedures. The defined quality criteria and scoring systems form the
basis for the data quality checks.

Review of Organisation inventory and reports. Selected independent external
reviewers should review the study - ideally from the beginning.

Establish formal feedback loops to improve data collection, handling and
documentation processes. Feedback loops are needed to improve the quality of
the organisation inventory over time and to correct any errors or inconsistencies
identified in the review process.

Establish reporting, documentation and archiving procedures. Establish record-
keeping processes for which and how data should be stored; what information
should be reported as part of internal and external inventory reports; and what
should be documented to support data collection and calculation methodologies.
The process may also involve aligning or developing relevant database systems for
record keeping.

The data management plan is likely to be an evolving document that is updated as data
sources change, data handling procedures are refined, calculation methodologies

?5 WRI and WBCSB - Annex 3 of the Greenhouse Gas Protocol's Corporate Value Chain (Scope 3) Accounting
and Reporting Standard, 2011
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improve, organisation inventory responsibilities change within an organisation, or the
business objectives of the organisation inventory change.
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(INFORMATIVE)

Annex lll. Data Collection Check-list

A data collection check-list is useful for organising data collection activities and results
while compiling the Resource Use and Emissions Profile. The following non-exhaustive
check-list may be used as a starting point for data collection and organisation of a data
collection template:

Infroduction to the OEF study, including an overview of the objectives of data
collection and the template/questionnaire employed;

Information on the entity(ies) or person(s) responsible for measurement and data
collection procedures;

Description of the site where data are to be collected (for example, maximum and
normal operation capacity, annual productive output, location, number of
employees, etc.);

Date/year of data collection;

Description of the Organisation;

Product Portfolio description;

Overall flow diagrams?s for owned/operated facilities within the defined
Organisational boundaries;

Input and outputs per facility;

Data quality info (fechnological representativeness, geographical
representativeness, time-related representativeness, completeness and parameter
uncertainty).

Example: Simplified data collection check-list
Technical overview

26 A flow diagram is a schematic representation of the modelled system (foreground systems and
links to background system), and all major inputs and outputs.
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Spinning

Twisting

Emissions to soil

Texturising

Emissions to Air

Weaving

Pretreatment »

Chemical Solid Waste

Waste Water

Finished Products

Water Printing

ElBEIbE

Coating

Finishing

Figure 6 Process overview diagram for the production stage at a T-shirt company

List of processes within the system boundary: fibre production, spinning, twisting, texturising,
weaving, pre-tfreatment, dyeing, printing, coating and finishing.

Collection of unit process Resource Use and Emissions Profile data
Process name: finishing process

Process diagram: finishing refers to processes performed on yarn or fabric after weaving or
knitting to improve the look and, performance, of the finished textile product

In Figure 7 the flow diagram is presented for a facility within the defined Organisational
boundary.
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General Info

2.20il [t/a]:
- year of reference: - OOaI[ [t/ ;I] :]
- i : - m3/al:
- igegff g:p?c:;e[:i 22 Energy - glaesdrioity [KWh/al]:
- annual turnover [BURD/al: - steam generation [t/a]:
- working days [d/a]:
- nearest distance to the
neighbourhood [m]: -2.3 annual consumption [m3/a]:
2.3 Water - own wells/supply [%]:

- kind of pretreatment:

Quantity [t/a]:

- dyestuffs and pigments:
- organic auxiliaries:

- basic chemicals:

2.4 Chemical/ Auxiliaries

2.1 Raw Materials 3.1 Products

Textile Finishing Process —)

Kind and quantity [t/a]: 3.1Kind and quantity [t/a]:
-Cb:-PEg yial 3.2 Waste Heat i . yIta]

- Co/ PES - PA:

- ; In [kWh/a]:
3.3 Emission to air - off gas:

- - wastewater:
o Sourcesand quantity [t/a]: - others:
Make-ups[%] _D,

- fabrics: -NO.

- knitted material: 3.4 Solid Waste -organicC.

-yarn: R

-floc:

3.5 Waste Water

- Quantity [m 3/a]:
- Load [t/a] of QOD: BODS5: AOX: Qu:
Ni: Or: SS Total-N: Total-P:

-if yes[m 3/a]:

Figure 7: Flow diagram for a facility within the defined Organisational boundary
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Total Inputs to Facility

Code Name Amount Unit

Total Outputs from Facility

Code Name Amount Unit

Example of Resource Use and Emissions Profile for a facility (selected substances)?’

Parameter Unit Amount
Energy consumption (non- GJ 115.5
Elheagr‘i:gi;;r(e‘lementary) GJ 34.6
Fossil Fuel (elementary) GJ 76
Natural gas (elementary) Mg 0.59
Natural gas, feedstock (elementary) Mg 0.16
Crude oil (elementary) Mg 0.57
Crude oil, feedstock (elementary) Mg 0.48
Coal (elementary) Mg 0.66
Coal, feedstock (elementary) Mg 0.21
LPG (elementary) Mg 0.02
Hydro power (elementary) GJ 5.2
Water (elementary) Mg 12400
Emissions to air (elementary flows)

97 A distinction is made between “elementary flows" (i.e. (ISO 14044, 3.12) “material or energy entering the
system being studied that has been drawn from the environment without previous human transformation, or
material or energy leaving the system being studied that is released into the environment without subsequent
human transformation.”) and “non-elementary flows” (i.e. all the remaining inputs (e.g. electricity, materials,
fransport processes) and oufputs (e.g. waste, by-products) in a system that need further modelling efforts to
be transformed into elementary flows)
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CO; Mg 5,132
CHa Mg 8.2
SO2 Mg 3.9
Nox Mg 26.8
CH Mg 25.8
co Mg 28
Emissions to water (elementary flows)
COD Mn Mg 13.3
BOD Mg 5.7
Tot-P Mg 0.052
Tot-N Mg 0.002
Product Outputs (non-elementary
Pants fioe] # 20,000
T-shirts # 15,000
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Annex |V. Identifying Appropriate Nomenclature and
Properties for Specific Flows

The principal target audience for this Annex are experienced Environmental Footprint
practitioners and reviewers. This Annex is based on the “International Reference Life Cycle
Data System (ILCD) Handbook - Nomenclature and other conventions”. (EC — JRC - IES,
2010f). If further information and background is required on nomenclature and naming
conventions, please refer to the afore mentioned document, which is available at:
http://Ict.jrc.ec.europa.eu/ .

Different groups often use considerably different nomenclature and other conventions. As
a consequence, Resource Use and Emissions Profiles (for Life Cycle Assessment
practitioners: Life Cycle Inventory (LCl) datasets) are incompatible on different levels,
thereby strongly limiting the combined use of Resource Use and Emissions Profiles datasets
from different sources or an efficient, electronic exchange of data among practitioners.
This also hampers a clear unambiguous understanding and review of OEF reports.

The purpose of this Annex is to support data collection, documentation and use for
Resource Use and Emissions Profiles in OEF studies by providing a common nomenclature
and provisions on related topics. The document also forms the basis for a common
reference elementary flow list for use in OEF studies.

This supports efficient OEF work and data exchange among different tools and databases.

The goal is to guide data collection, naming, and documentation in such a way that the
data:

e Are meaningful, precise and useful for further EF impact assessments and
interpretation and reporting;

e Can be compiled and provided in a cost-efficient way ;

e Are comprehensive and do not overlap;

e Can be efficiently exchanged among practitioners who have different databases
and software systems, thereby reducing the likelihood of errors.

This nomenclature and other conventions focus on elementary flows, flow properties and
the related units, and give suggestions for the naming of process datasets, product and
waste flows, for better compatibility among different database systems. Basic
recommendations and requirements are also given on the classification of source and
contact datasets.

Table 10 lists the ILCD Handbook rules that are required in OEF studies. Table 11 specifies
the rule-category and the relevant chapters of the ILCD Handbook.
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Table 10: Required rules for each flow type.

Items Required Rules from the ILCD-
Nomenclature?®
Raw material, input 2,4,5
Emission, output 2,4,9
Product flow 10,11,13,14,15,16,17

Table 11: ILCD Nomenclature Rules??.

Rule | Rule Category Chapter in ILCD Handbook -
# Nomenclature and other
conventions

2 "elementary flow categories" by receiving / Chapter 2.1.1
providing environmental compartment

4 Further differentiation of providing/receiving Chapter 2.1.2
environmental compartments

5 Additional, non-identifying classification for Chapter 2.1.3.1
"Resources from ground" elementary flows

9 Recommended for both technical and non- Chapter 2.1.3.2
technical target audience: additional, non-
identifying classification for emissions

10 Top-level classification for Product flows, Waste Chapter 2.2
flows, and Processes

11 Second level classifications for Product flows, Chapter 2.2
Waste flows, and Processes (for preceding top-
level classification)

13 “Base name” field Chapter 3.2

14 “Treatment, standards, routes” name field Chapter 3.2

15 “Mix type and location type” name field Chapter 3.2

16 “Quantitative flow properties” name field Chapter 3.2

17 Naming pattern of flows and processes Chapter 3.2

98 |LCD Handbook - Nomenclature and other conventions.
http://Ict.jrc.ec.europda.eu/assessment/publications

29 Same as previous footnote.
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Example of Identifying Appropriate Nomenclature and Properties for Specific Flows

Raw material, Input: Crude oil (Rules 2,4,5)
(1) Specify "elementary flow category" by the issuing / receiving environmental
compartment:

Example: Resources - Resources from ground

(2) Further differentiation of issuing / receiving environmental compartments

Example: Non-renewable energy resources from ground

(3) additional, non-identifying classification for "Resources from ground" elementary

flows

Example: Non-renewable energy resources from ground (e.g. "Crude oil; 42.3 MJ/kg net
calorific value")

Flow dataset: Crude oil: 42.3 MJ/kg net calorific value

Flow data set: crude oil; 42.3 MJ/kg (en)
Flow information

Data set information

MName Base name;
crude oil; 42.3 MJikg

Elementary flow categorization

Category name Resources
Resources from ground

Mon-renewable energy resources from ground

General comment on data set Reference elementary flow of the International Reference Life Cycle Data System (ILCD).

Ref: hitp://Ica.jrc.ec.europa.eu/lcainfohub/datasets/html/flows/fe0acdé0-3ddc-11dd-
a6f8-0050c2490048 02.01.000.html

Emission, output: Example: Carbon Dioxide (Rules 2, 4, 9)

(1) Specify "elementary flow categories" by issuing / receiving environmental

compartment:

| Example: Emissions — Emissions to air - Emissions to air, unspecified

(2) Further differentiation of issuing / receiving environmental compartments

| Example: “Emission to air, DE”
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(3) Additional, non-identifying classification of emissions

Example: Inorganic covalent compounds” (e.g. "Carbon dioxide, fossil', "Carbon

monoxide", "Sulphur dioxide", "Ammonia”, etc.)

Flow data set: carbon diexide (en)
Flow information
Data set information

Mame Base name

carbon dioxide
Elementary flow categorization
Category name Emissions

Emissions to air
Emissions to air, unspecified

CAS Number 000124-38-9

Sum formula co2

Ref: hitp://Ica.jrc.ec.europa.eu/lcainfohub/datasets/html/flows/fe0acdé0-3ddc-11dd-
af54-0050c2490048 02.01.000.html

Product flow: Example: T-shirt (Rules 10-17)

(1) Top-level classification for Product flows, Waste flows, and Processes:

Example: “System”

(2) second level classifications for Product flows, Waste flows, and Processes (for
preceding top-level classification):

Example: “Textiles, furniture and other interiors”

(3) “Base name” field:

Example: “Base Name: White polyester T-shirt”

(4) “Treatment, standards, routes” name field:

Example:

(5) "Mix type and location type” name field:

“Production mix, at point of sale”

(6) "Quantitative flow properties” hame field:

Example: “160 grammes polyester”
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(7) Naming convention of flows and processes.

<"Base name"; “Treatment, standards, routes”; “Mix type and location type';
“"Quantitative flow properties”>.

Example: “White polyester T-shirt; product mix at point of sale; 160 grammes polyester”
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Annex V. Dealing with Multi-functionality in End-of-Life
Situations

Dealing with multi-functionality of products is particularly challenging when recycling or
energy recovery of one (or more) of these products is involved as the systems tend to get
rather complex.

The overall resulting Resource Use and Emissions Profile (RUGEP) per unit of analysis can be
estimated using the formula provided below, which:

e Isapplicable for both open-loop and closed-loop recycling;

e |If relevant/applicable, and can accommodate re-use of the product being
assessed. This is modelled in the same manner as recycling;

e If relevant/applicable, can accommodate downcycling, i.e. any differences in
quality between the secondary (i.e. recycled or reused) material and the primary
(i.e. virgin) material;

e Ifrelevant/applicable, can accommodate energy recovery;

e Allocates the impacts and benefits due to recycling equally between the producer
using recycled material and the producer producing a recycled product: 50/50
allocation split.100

The quantitative figures for the relevant parameters involved need to be gathered in order
fo use the formula provided below to estimate the overall RUGEP per unit of analysis.
Whenever feasible, this should be determined based on data associated with the actual
processes involved. However, this may not always be possible / feasible and data may
have to be found elsewhere (please note that the explanation provided hereafter for
each term of the formula contains a recommendation on how/where to find missing
data).

The RUAEP per unit of analysis'® is calculated with the following formula.

R R R
(1 ——‘ijV +=XE, o ted +2>{E
2 i 2

b recyclingFoL

. R
-Ev ngj + R3 X (EER —LHVx XERJ:eat X ESE,heat —LHV'% XER,eIe(' X ESE,eIec)+ (1 - 72 - R3 jED -

P

R N
—XxFE
2 D

The abovementioned formula can be divided into 5 blocks:

100 This approach is based on the open loop where the market shows no visible disequilibrium (allocation
50/50) of BPX 30-323-0. (ADEME 2011) Some adaptions were made for the allocation of the (avoided) disposal
impacts in order to achieve also a correct physical balance in systems consisting of different products.

101 The unit of analysis can differ depending on the product/material assessed. In many cases this will be 1 kg
of material, but may differ if relevant. For wood for example, it is more common to use 1 m3 as unit of analysis
(because the weight differs according to the water content).
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VIRGIN + RECiN + RECour + ERour + DISPour

These are interpreted as follows (the different parameters are explained in detail
hereafter):

R
VIRGi = [I—JJXEV represents the RUaEP from virgin material acquisition and pre-
2

processing.

represents the RUQEP associated to the recycled material input

recycled

RECiN = %XE

and is proportional to the fraction of material input that has been recycled in a
previous system.

R . .
RECour= sz(EmydingM -Ev x%] represents the RUGEP from the recycling (or re-

P

use) process from which the credit from avoided virgin material input (accounting
for any eventual downcycling) are subtracted.

ERour = Ry X(Euy = LHV X X 1y o X Egppows = LHV X X oo X Eg, ) Tepresents  the

RUQEP arising from the energy recovery process from which the avoided emissions
arising from the substituted energy source have been subtracted.

DISPour = (1—%—& jED —%x E, represents the net RUGEP from the disposal of the

fraction of material that has not been recycled (or re-used) at End-of-Life or
handed over to an energy recovery process.

Where:

Ev = specific emissions and resources consumed (per unit of analysis) arising from
virgin material (i.e. virgin material acquisition and pre-processing). If this information
is not available, generic data should be used which should be sourced according
to the sources of generic data listed in section 5.8.

E*v = specific emissions and resources consumed (per unit of analysis) arising from
virgin material (acquisition and pre-processing) assumed to be substituted by
recyclable materials:

o If only closed loop recycling takes place: E*v = Ev;

o If only open loop recycling takes place: E*v = E'v represents the input of virgin
material that refers to the actual virgin material substituted through open
loop recycling. If this information is not available, assumptions should be
made as to what virgin material is substituted, or average data should be
used which should be sourced according to the sources of generic data
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listed in section 5.8. If no other relevant information is available it could be
assumed that E'v= Ev as if closed loop recycling had taken place.

o Erecyclea = specific emissions and resources consumed (per unit of analysis) arising
from the recycling'®? (or re-use) process of the recycled (or re-used) material,
including collection, sorting and fransportation processes. If this information is not
available, generic data should be used which should be sourced according to the
sources of generic data listed in section 5.8.

e FErecycingeoL = specific emissions and resources consumed (per unit of analysis) arising
from the recycling process at the End-of-Life stage, including collection, sorting and
tfransportation processes. If this information is not available, generic data should be
used which should be sourced according to the sources of generic data listed in
section 5.8.

Note: in closed loop recycling situations Erecycled = Erecycingeol and E*v = Ev

e Ep = specific emissions and resources consumed (per unit of analysis) arising from
disposal of waste material at the EolL of the analysed product (e.g. landfill,
incineration, pyrolysis). If this information is not available, generic data should be
used which should be sourced according to the sources of generic data listed in
section 5.8.

e E*p =specific emissions and resources consumed (per unit of analysis) arising from
disposal of waste material (e.g. landfiling, incineration, pyrolysis) at the EoL of the
material where the recycled content is taken from. If this information is not
available, generic data should be used which should be sourced according to the
sources of generic data listed in section 5.8.

o If only closed-loop recycling takes place: E*o = Ep

o If only open-loop recycling takes place: E*o = E'p represents the disposal of
the material where the recycled content is taken from. If this information is
not available, assumptions should be made as how this material would have
been disposed if it was not recycled. If no relevant information is available it
could be assumed that E'p = Ep, as if closed-loop recycling had taken place.

e Eer = specific emissions and resources consumed (per unit of analysis) arising from
the energy recovery process. If this information is not available, generic data should
be used which should be sourced according to the sources of generic data listed in
section 5.8.

e Eseneat and Eseelec = specific emissions and resources consumed (per unit of analysis)
that would have arisen from the substituted energy source, heat and electricity
respectively. If this information is not available, generic data should be used which
should be sourced according to the sources of generic data listed in section 5.8.

102 “Recycled” should be interpreted in a wide context. It includes for example also composting and
methanisation.
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R1 [dimensionless] = “recycled (or re-used) content of material”, is the proportion of
material in the input to the production that has been recycled in a previous system
(0=<Ri<=1). If this information is not available, comprehensive and regularly
updated statistical information on recycling rates and other relevant parameters
can be obtained from suppliers such as Eurostat’os,

R2 [dimensionless] = “recycling (or reuse) fraction of material”, is the proportion of
the material in the product that will be recycled (or re-used) in a subsequent
system. R2 shall therefore take info account the inefficiencies in the collection and
recycling (or re-use) processes (0=<R2=<1). If this information is not available,
comprehensive and regularly updated statistical information on recycling rates and
other relevant parameters can be obtained from suppliers such as Eurostatior,

Rs [dimensionless] = the proportion of material in the product that is used for energy
recovery (e.g. incineration with energy recovery) at EolL (0=<Rs=<I1). If fthis
information is not available, comprehensive and regularly updated statistical
information on recycling rates and other relevant parameters can be obtained
from suppliers such as Eurostat’or,

LHV = Lower Heating Value [e.g. MJ/kg] of the material in the product that is used
for energy recovery. This should be determined with an appropriate laboratory
method. If this is not possible or feasible, generic data should be used (see, for
example, the “ELCD Reference elementary flows"1%4, and the ELCD database
under Eol tfreatment / Energy recycling'©3).

Xerheat ANA Xerelec [dimensionless] = the efficiency of the energy recovery process
(0<Xer<1) for both heat and electricity, i.e. the ratio between the energy content of
output (e.g. output of heat or electricity) and the energy content of the material in
the product that is used for energy recovery. Xer shall therefore take info account
the inefficiencies of the energy recovery process (0=<Xeg<1). If this information is not
available, generic data should be used (see, for example EolL treatment / Energy
recycling in the ELCD database).

Qs = quality of the secondary material, i.e. the quality of the recycled (or re-used)
material (see note below).

Qp = quality of the primary material, i.e. the quality of the virgin material (see note
below).

Note: Qs/Qp is a dimensionless ratio taken as an approximation for any differences in
quality between the secondary material and the primary material (“downcycling”).
Following the EF multi-functionality hierarchy (see section 5.11), the possibility of

Data on waste generation and freatment per each Member State can be found at:
http://epp.eurostat.ec.europa.eu/portal/page/portal/waste/data/main_tables;

104 hitp://Ict.jrc.ec.europa.eu/assessment/publications

105 hitp://Ica.jrc.ec.europa.eu/lcainfohub/datasetlist.vm2topCategory=End-of-

life+treatment&subCategory=Energy+recycling
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identifying a relevant, underlying physical relationship as a basis for the quality
correction ratfio will be assessed (the limiting factor shall be determining). If this is not
possible, some other relationship shall be used, for example, economic value. In this
case, the prices of primary versus secondary materials are assumed o serve as a proxy
for quality. In such a situation, Qs/Qp would correspond to the ratio between the
market price of the secondary material (Qs) and the market price of the primary
material (Qp). Market prices of primary and secondary materials can be found in
online sources!%, The quality aspects to be considered for the primary and secondary
material shall be specified in the OEFSR.

106 For instance: http://data.worldbank.org/data-catalog/commodity-price-data;
http://www.metalprices.com/; http://www.globalwood.org/market/market.htm;
http://www.steelonthenet.com/price_info.html; http://www.scrapindex.com/index.html.
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Annex VI: Guidance on accounting for Direct Land Use
Change Emissions Relevant for Climate Change

This Annex gives guidance on the accounting of greenhouse gas emissions related to
direct land use change contributing to climate change.

The impact on climate is a result of biogenic CO2 emissions and removals, caused by
carbon stock change, and biogenic and non-biogenic CO2, N2O and CH4 emissions (e.g.
biomass burning). Biogenic emissions include those resulting from the burning
(combustion) or degradation of biogenic materials, wastewater tfreatment and biological
sources in soil and water (including CO2, CHs and N20), while biogenic removals
correspond to the uptake of CO2 during photosynthesis. Non-biogenic emissions
correspond to all emissions resulting from non-biogenic sources, such as fossil-based
materials, while non-biogenic removals correspond to the CO2 that is removed from
atmosphere by a non-biogenic source (WRI and WBCSD 2011b).

Changes in land use might be classified as being direct or indirect:

Direct Land Use Changes (dLUC) occur as the results of a transformation from one land
use type into another, which takes place in a unique land cover, possibly incurring
changes in the carbon stock of that specific land, but not leading to a change in another
system.

Indirect Land Use Changes (iLUC) occur when a certain fransformation in land use induces
changes outside the system boundaries, i.e. in other land use types.

Figure 8 shows the schematic representation of both direct and indirect land use changes
related to biofuel production.

Direct land use change indirect land use change

Notural or close-to-
natural land

Natural or close-to-
natural land

Natural or close-to-
natural fand

Natural or close-to-
naturalland

Cultivated
system
expansion

Biofuel
production

Cultivated Cultivated
system system

Cultivated Cultivated Biofuel
system system production

Figure 8 Schematic representation of direct and indirect land use changes. [adapted from (CE Delft
2010)]

The remaining of this annex focuses on direct land use changes as the OEF does only
require to consider this and does not allow to consider indirect land use (see section 5.4.4)

SECTION 1: REFERENCES FOR THE CALCULATIONS OF DIRECT LAND USE CHANGE
EMISSIONS
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The Commission Decision C(2010)3751 provides guidelines for the calculation of land
carbon stocks for the reference land use and the actual land use. The Decision provides
values for carbon stock for four different land use categories: cropland, perennial crops,
grassland and forest land. For land use changes in these categories, the Commission
Decision C(2010)3751 guidelines shall be followed. However, for emissions from the
conversion to other land use categories such as wetlands, seftlements and other land uses
(e.g. bare soil, rock and ice), not included in the Decision, the IPCC 2006 Guidelines for
National Greenhouse Gas Inventories (IPCC, 2006) shall be followed.

For the release and uptake of CO2 caused by direct land use change, the use of the most
recent IPCC CO, emission factors shall be used as referred to in the Commission Decision
C(2010)3751, unless more accurate, specific data are available. Other emissions as a result
of land use change (e.g. NOj3™ losses to water, emissions from biomass burning, soil erosion,
etc.) should be measured or modelled for the particular case or using authoritative
sources.

SECTION 2: PRACTICAL GUIDANCE ACCORDING TO PAS 2050:2011

For practical guidance on specific issues (e.g. in case previous land use is unknown), the
application of PAS 2050:2011 (BSI 2011) is recommended (in coherence with the European
Food Sustainable Consumption and Production Roundtable (Food SCP) and the published
ENVIFOOD Protocol). The PAS 2050:2011 is supplemented by the PAS2050-1 (BSI 2012), for
the assessment of GHG emissions from the cradle-to-gate (from raw material extraction to
manufacturing) stages of the life cycle of horticultural products. PAS 2050-1:2012 takes into
account the emissions and removals involved in the cultivation of a horticultural crop
product and supplements (not substitutes) PAS 2050:2011. A supplementary excel file is
also provided by the British Standard Institution (BSI) for the PAS 2050-1:2012 calculations.

Previous LU category and production location

Following PAS 2050:2011 (BSI 2011), three distinct situations (and respective guidelines) can
be identified, depending on the availability of information about the location of
production and the previous land use category:

e "“Country of production and previous LU are known: GHG emissions from LUC from a
previous land use into the current one might be found in Annex C, from the PAS
2050:2011 (BSI 2011). For the emissions not listed in Annex C, the 2006 IPCC
Guidelines for National Greenhouse Gas Inventories should be used” (BSI 2011).

e ‘“Country of production is known and previous LU is unknown: GHG emissions shall
be the estimate of LUC average emissions for that crop in that country” (BSI 2011).

e "“Country of production and previous LU are unknown: GHG emissions shall be the
weighted average LUC emissions of that specific commodity in the countries in
which it is grown” (BSI 2011).

General GHG emissions and removals to be included in the assessment

Following PAS 2050:2011 (BSI 2011) the emissions and removals to be included in the
assessment are:
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Gases included in Annex A of the PAS 2050:2011 (BSI 2011);

OBS: Some exceptions may apply for biogenic carbon emissions and removals
related to food and animal feed products. For food and feed, emissions and
removals arising from biogenic sources that become part of the product may be
excluded. The exclusion shall not apply to:

e emissions and removals of biogenic carbon used in the production of food
and feed (e.g. in burning biomass for fuel) where that biogenic carbon
does not become part of the product;

e non-CO2 emissions arising from degradation of waste food and feed and
enteric fermentation;

any biogenic component in material that is part of the final product but is not
intended to be ingested (e.g. packaging).” (BSI 2011, page 9).

For methane (CH4) emissions resulting from waste combustion with energy recovery,
refer 1o 8.2.2, page 22, PAS 2050:2011.
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Annex VII: Mapping of Terminology Used in this OEF Guide
with ISO Terminology

This Annex provides a mapping of the key terms used in this OEF Guide with the
corresponding terms used under ISO 14044:2006. The reason for diverging from the ISO
terminology is o make the OEF Guide more accessible to its target audience, which also
includes groups that do not necessarily have strong background knowledge of
environmental assessment. The tables below provide such a mapping of diverging terms.

Table 12: Mapping of key terms

Terms used in ISO Correspondent terms used in this OEF Guide
14044:2006
Functional unit Unit of analysis

Life cycle inventory

. Resource Use and Emissions Profile
analysis

Lif le i t
e cycle impac Environmental footprint impact assessment

assessment

Life cycle interpretation Environmental footprint interpretation
Impact category Environmental footprint impact category
Impact category Environmental footprint impact category
indicator indicator

Table 13: Mapping of data quality criteria

Terms used in ISO 14044:2006 Correspondent terms used in this OEF Guide
Time-related coverage Time-related representativeness
Geographical coverage Geographical representativeness
Technology coverage Technological representativeness
Precision Parameter uncertainty
Completeness Completeness
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Consistency Methodological Appropriateness and
Consistency

Sources of the data Covered under "Resource Use and Emissions
Profile”

Uncertainty of the information | Covered under “Parameter uncertainty”
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Annex VIil. OEF Guide and ILCD handbook: Major Deviations

This annex points out the most important aspects of how this OEF Guide deviates from the
ILCD Handbook, and provides a concise justification for these deviations.

1.

Target audience(s):
As opposed to the ILCD Handbook, the OEF Guide is aimed at people who have
limited knowledge of life cycle assessment. It is therefore written in a more
accessible manner.
Completeness check:
The ILCD Handbook gives two options for checking completeness: (1)
completeness check at the level of each environmental impact and (2)
completeness check at the level of the overall (i.e. aggregated) environmental
impact. The OEF Guide considers completeness only at the level of each
environmental impact. In fact, as the OEF Guide does not recommend any specific
set of weighting factors, the overall (i.e. aggregated) environmental impact cannot
be estimated.
Extension of the goal definition
The OEF Guide is meant for use in specific applications, therefore extensions of the
goal definition are not foreseen.
Scope definition includes “limitations”
The scope definition of the OEF Guide shall also include specifications of the
limitations of the study. In fact, based on experience gained with the ILCD
Handbook, the limitation can be properly defined only when practitioners have
information regarding all aspects related to the goal definition and the function of
analysis.
Review procedure is defined in the goal definition:
The review procedure is essential to improve the quality of an OEF study, therefore it
needs to be defined in the first step of the process, i.e. the goal definition.
Screening step instead of iterative approach
The OEF Guide recommends that a screening step be conducted to obtain an
approximate estimation of each environmental impact for the default EF impact
categories. This step is similar to the iterative approach in the ILCD Handbook.
Data quality rating
The OEF Guide makes use of five rating-levels for evaluating the data quality
(excellent, very good, good, fair, poor), compared to the three levels used in the
ILCD Handbook. This will allow for the use of data with lower data quality levels in
the OEF study compare with those required by the ILCD Handbook. Also, the OEF
Guide uses a semi-quantitative formula for assessing data quality, making it easier
to achieve e.g. “good” data quality.
Multi functionality decision hierarchy
The OEF Guide provides a decision hierarchy for solving multi-functionality of
products/organisations which deviates from the approach endorsed by the ILCD
Handbook. The OEF Guide also provides an equation for solving multi-functionality
in recycling and energy recovery situations at the end-of-life stage.
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9. Senisitivity analysis
Carrying out sensitivity analysis of the results is an optional step in the OEF Guide.
This is expected to reduce the workload for users of the OEF Guide.
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