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Executive Summary

consequences for the environment. With this in mind, several methodologies,

tools and techniques have been developed for organizations to assess the
environmental performance of their goods and services, as a step toward improvement.
However, for assessment at the organizational level, the most widespread approaches
have only recently considered the full value chain, and these mostly concentrate on a
single aspect, like GHG emissions or water use.

Deoisions made in organizations can have both positive and negative

Life cycle assessment (LCA) has been promoted as a robust quantitative tool, and
a keystone in environmental decision making. While LCA was originally developed
for products, the benefits of the life cycle approach may be extended to the more
complex prospect of organizational assessment. Within this context, the UNEP/
SETAC Life Cycle Initiative launched the flagship project “LCA of organizations” to
further explore the capabilities and applicability of organizational life cycle assessment
(O-LCA). This Guidance document is the main milestone of the project. It builds on
key existing works and initiatives, like the Greenhouse Gas Protocol initiative, and
especially strives to align with ISO/TS 14072, and with ISO 14040 and ISO 14044.
They are referenced throughout the Guidance as a basis for the explanations and
discussions.

O-LCA uses a life cycle perspective to compile and evaluate the inputs, outputs
and potential environmental impacts of the activities associated with an organization,
and the provision of its product portfolio. This methodology is capable of serving
multiple goals at the same time (e.g., identifying environmental hotspots throughout
the value chain, tracking environmental performance over time, supporting strategic
decisions, and informing corporate sustainability reporting). One goal that O-LCA
cannot currently fulfill is externally communicating comparisons between different
organizations. Comparative assertions are neither robust nor meaningful, mainly due
to the lack of a consistent basis for comparison.

O-LCA is envisioned for organizations of all sizes, both public and private, in all sectors,
and all over the world. The first tentative steps toward full O-LCA application are
currently taking place, and the outcomes of these are already being used to improve
organizations’ environmental performance. Broadening the base of implementation is
the logical next step, requiring accessible, practical guidelines and guidance.

Three different pathways describe how organizations with previous experience with
environmental tools can use this as a basis to ‘think bigger’ and integrate an O-LCA
approach. Additionally, specific recommendations for small, medium and large
organizations provide practical ways forward. The specific directions given for several
situations underscore that there is no ‘one-size-fits-all’ application of O-LCA. Eleven
case studies, through on-the-ground experiences of ‘First Movers’, further illustrate
the process and benefits of applying an environmental multi-impact assessment of
organizations and their value chain.
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Résumeé Executif

et négatives sur les impacts environnementaux. Dans ce contexte, plusieurs

méthodologies, outils et techniques ont été développées pour permettre aux
organisations d’évaluer et améliorer les performances environnementales de leurs
biens et services. Toutefois, pour évaluer les impacts au niveau organisationnel, les
approches les plus répandues n’ont que récemment examing la totalité de la chaine
de valeur, et elles se concentrent dans la plupart des cas sur un seul aspect, les
émissions de gaz a effets de serre ou I'eau.

| es décisions prises dansles organisations ont des conséquences alafois positives

L'analyse du cycle de vie (ACV) a été promue comme un outil quantitatif robuste, et
une pierre angulaire pour la prise de décision dans le domaine de I'environnement.
Alors que 'ACV a été initialement développée pour les produits, les avantages des
approches cycle de vie peuvent étre étendus a la perspective plus complexe des
organisations. Dans ce contexte, UNEP/SETAC Life Cycle Initiative a lancé le projet
phare “ACV des organisations” afin d’explorer en détail le potentiel et I'applicabilité de
I'analyse du cycle de vie aux organisations (ACV-0O). Ce document d’orientation est
le jalon principal du projet. Il s’appuie sur les travaux clés d’initiatives existantes, tels
que linitiative du Greenhouse Gas Protocol et s’efforce également de s’aligner sur
les normes ISO/TS 14072, ISO 14040 et ISO 14044. Ces normes sont mentionnées
tout au long du document comme point de départ des explications et discussions.

L’ACV-O utilise une perspective de cycle de vie pour compiler et évaluer les entrées,
les sorties et les impacts environnementaux potentiels des activités associées a une
organisation et a la fourniture de son portefeuille de produits. Cette méthodologie
répond a plusieurs objectifs a la fois (par exemple, identifier les ‘hotspots’
environnementaux tout au long de la chaine de valeur, suivre la performance
environnementale au fil du temps, appuyer les décisions stratégiques, et alimenter les
rapports de développement durable). Toutefois, '’ACV-O ne peut actuellement pas
étre utilisée pour une communication comparative entre différentes organisations.
Les déclarations comparatives ne sont ni robustes ni significatives, principalement en
raison de I'absence d’une base de comparaison cohérente.

L’ACV-0 peut s’appliquer a des organisations de toutes tailles, publiques et privées,
dans tous les secteurs économiques ou institutionnels, et partout dans le monde.
Les premiers pas vers une application complete de I'ACV-O sont actuellement en
cours, et les résultats de ces expériences ont déja permis d’améliorer la performance
environnementale des organisations. L'étape suivante est d’élargir le champ de mise
en ceuvre; elle nécessite I'acces a des directives et orientations pratiques.

Trois méthodes sont présentées pour guider les organisations ayant déja une
expérience des outils environnementaux vers une approche intégrative de type
ACV-0O pour ‘penser plus grand’. De plus, des recommandations spécifiques pour
les grandes, ainsi que pour les petites et moyennes organisations, fournissent
des moyens pratiques de progresser. Des recommandations pour des situations
particulieres soulignent qu’il N’y a pas de maniére unique de mettre en ceuvre une
ACV-0. Onze études de cas présentent des expériences concrétes menées par des
organisations pionniéres, et illustrent davantage la méthode et les avantages de la
mise en ceuvre d’une évaluation multicriteres des impacts environnementaux des
organisations et de leur chaine de valeur.
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Resumen ejecutivo

as decisiones adoptadas en las organizaciones pueden tener consecuencias

tanto positivas como negativas para el medio ambiente. Teniendo esto en

cuenta, diversas metodologias, herramientas y técnicas han sido desarrolladas
para evaluar y mejorar el desempeno ambiental de los productos y servicios ofrecidos
por las organizaciones. Sin embargo, las iniciativas con mayor repercusion para la
evaluacion a nivel de organizacion solo recientemente han comenzado a considerar
toda la cadena de valor y la mayoria se concentran en un Unico aspecto, como son
las emisiones de gases de efecto invernadero o el uso del agua.

La evaluacion o andlisis de ciclo de vida (ACV) se ha promovido como una herramienta
solida y cuantitativa, y una pieza clave en la toma de decisiones que afectan al
medio ambiente. Mientras el ACV fue desarrollado originalmente para productos, los
beneficios del enfoque de ciclo de vida pueden extenderse al nivel de organizacion,
el cual puede implicar una mayor complejidad. Dentro de este contexto, la UNEP/
SETAC Life Cycle Initiative lanzé el proyecto insignia “ACV de organizaciones”
para explorar las capacidades y aplicabilidad del ACV de organizaciones (ACV-0O).
Este documento Guia es el hito principal del proyecto. Esta basado en trabajos e
iniciativas clave existentes, como el Greenhouse Gas Protocol, € intenta ajustarse
especialmente a la ISO/TS 14072, ISO 14040 e ISO 14044; se hace referencia a ellos
a lo largo de la Guia como base de las explicaciones y discusiones.

El ACV-O utiliza la perspectiva de ciclo de vida para compilar y evaluar las
entradas, salidas y posibles impactos ambientales de las actividades asociadas a la
organizacion y a la provision de su cartera de productos. Esta metodologia es capaz
de responder a varios objetivos al mismo tiempo (por ejemplo, identificar puntos
criticos en la cadena de valor, seguir el desempefo ambiental a lo largo del tiempo,
apoyar decisiones estratégicas y facilitar informacion para completar los informes de
sostenibilidad corporativa). Un objetivo para el cual actualmente el ACV-O no deberia
ser utilizado es la comparacion entre diferentes organizaciones. Las afirmaciones
comparativas resultantes de la aplicacion del ACV-O no son rigurosas ni significativas,
debido principalmente a la falta de una base consistente de comparacion y por tanto
no deben de ser usadas para comunicacion a terceros.

El ACV-O es aplicable a organizaciones de todos los tamanos, tanto publicas como
privadas, en cualquier sector, y en todo el mundo. Actualmente se estan dando los
primeros pasos hacia la completa aplicacion del ACV-0O, y sus resultados iniciales
ya son utilizados para mejorar el desempefio ambiental de organizaciones. El
siguiente paso debe consistir en expandir su aplicacion, lo cual requiere directrices y
orientaciones accesibles y practicas.

Enla Guia se describen tres modalidades que las organizaciones con experiencia previa
en el uso de herramientas ambientales pueden considerar a la hora de implementar
el ACV-O, ampliando asi su horizonte de andlisis. Ademas, las recomendaciones
especificas para organizaciones pequefas, medianas y grandes proporcionan una
guia practica para la aplicacion de la metodologia. Las instrucciones dadas para
diferentes situaciones subrayan que no hay un modelo de ACV-O universal. Once casos
de estudio, basados en experiencias pioneras reales, ilustran en detalle el proceso
y los beneficios de aplicar un analisis ambiental multicriterio a las organizaciones y a
su cadena de valor.

Guidance on Organizational Life Cycle Assessment I
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OCHOBHbIEe NosTIoXXKeHnA

PUHMMaeMble B OpraHM3aumMsx PeLleHVs MOMyT MMETb Kak MO3UTMBHbIE, Tak W

HeraT/BHble MOCNEACTBMS AN OKpyxkatoLLen cpedpl. C y4eTom 3TOro, Kak Liar K

COBEPLLUEHCTBOBaHWNIO, O KOMMaHWA Oblin padpaboTaHbl HECKOSIbKO METOAMK,
NHCTPYMEHTOB 1 CMOCOO0B OLEHKW 9KONOMYECKNX MapameTPoB TOBapOoB W ycnyr. OgHako,
[OJ191 OLIEHKM Ha YPOBHE OpraHusaLun, 60bLLMHCTBO PACMPOCTPAHEHHbLIX MOAXOA0B TOMBKO
HeOJaBHO CTasIM paccMaTpuBaThb MOMHYHO LIEMOYKY MPUPAaLLEHMst CTOUMOCTU, U B OCHOBHOM
KOHLIEHTPUPYIOTCS Ha OOHOM acrekTe, HanpuMep, SMUCCUN MapHUKOBbLIX ra30B UK BOAE.

OueHka »xun3HeHHoro upkna (OXKL) 6bina npeaioxeHa Kak HageXXHbIA KOMYEeCTBEHHbIN
WHCTPYMEHT U KIOYEBOM (hakTop MPUHATUS 3KOMorudeckmx petleHnn. Xota OXKL
N3Ha4abHO pa3pabaTbiBanach 419 U3OeWN, MPEVMYLLECTBA NOaAX0oAa OLEHKKUSHEHHOTO
LMKa MOryT BbITb pacLUMpeHbl Ha 601ee CAOXKHbIE aCMEKTbI OLIEHKM opraHm3daumn. B aTom
koHTekcTe UNEP/SETAC Life Cycle Initiative sanyuieH dpnarmaHckmin npoekt “LCA of
organizations” (OueHKa »XM3HEHHOTO LiIK/1a OpraHm3aumin) aas AasbHenLero MccnegoBaHms
BO3MOXXHOCTEN U MPUMEHMMOCTU OLEHKM >KU3HEHHOrO Umkna opraHmsaumin (O-OXKL).
[aHHbIn PyKoBOASALMIA [OKYMEHT SBMSIETCS OCHOBHBLIM 3TanoM npoekta. OH CTpouTCs Ha
OCHOBHbIX CYLLECTBYIOLIMX paboTax U UHULMATMBaX, Takux Kak VHMumatmBa npoTokosa
napHukoBbIX razoB (Greenhouse Gas Protocol Initiative), 1 cTtpemutca obecneunTb
cooteeTcTBMe ISO/TS 14072, ISO 14040 1 ISO 14044. OHm ncnonbadytotes B PykoBoacTee
Kak OCHOBa A1 OB bACHEHUI 1 OBCYXOEHWIA.

O-OXKLl ncnonb3yeT NepcrnexkTnBy >XU3HEHHOrO UMKAa A8 coopa 1 OUEHKU UCXOOHbIX
napameTPOB, PEe3y/IbTaTOB 1 BO3MOXXHOIO BO3OEVNCTBIS HA OKPY>KAIOLLYKO cpedy OeNCTBUN,
CBSA3aHHbIX C OpraHM3aumen, 1 obecrneveHns ee NMMHENKN N3nennin. 3ta MeToamka No3BoNgeT
obCnyXmMBaTb HECKOJIbKO 3a4a4y OJHOBPEMEHHO (HanpUMEP, BbISBIEHVE 3KOSIOMYECKUNX
«FOPSYMX TOYEK» B LIEMOYKE MPUPALLEHNS CTOUMOCTW, OTCIEXMBAHME SKOIOTUHECKMUX
napamMeTpoB BO BPEMEHW, MOOOEPXKA CTPaTernyeckux peLleHnn 1 npegocTaBneHne
MHbopMaLMM AN KOPropaTyBHOM OTYETHOCTM B 06/1aCTV YCTOMUYMBOrO passunTus). OgHom
13 3apay, kotopyto O-OXKLL He B COCTOSHMM B HACTOSLLEE BPEMS BbINOMHUTL, ABNSETCH
COMOCTaBNEHNE Pa3INYHBIX OPraHM3auuii C BHELLHM B3aMoaencTaBmneM. CpaBHUTENBbHbIE
YTBEPXKAEHMST HEHaOeXHbl W HecoOep»kaTeslbHbl, B OCHOBHOM B CWly OTCYTCTBUS
HEeMPOTUBOPEUMBLIX OCHOBaHWIA OJ151 CPABHEHMIS.

O-OXLl npeacrtaBnseTca npUrogHoM ONsa  opraHu3aumin - niodoro  pasmepa,  Kak
rOCYOAapCTBEHHbIX, TaK W 4YacCTHbIX, BO BCEX CEeKTopax W Nno Bcemy Mupy. [lepsble
npenBapuTenbHbIE LWArK K NOSHOUEHHOMY mcnonb3oBaHnio O-OXKL yxxe cosepLiaroTes,
N VX pe3ynbTaTbl Y)KE WCMOJb3YTCA 1A YYULIEHUS 3KOSIOTMYECKUX XapakTepUCTUK
opraHmaaumin. PaclumpeHne 6asbl BHEAPEHNST SIBASIETCS CeayoLLMM JIOTUMYECKMM LLAroMm,
TPebyoLIMM AOCTYMHbIX NPaKTUYECKMX PEKOMEHOALIMA 1 PYKOBOACTB.

Tpw pa3nn4HbIX CNocoba ONChIBAIOT, Kak OpraH13aLmmn, UMEKLLIME NPEeaLLECTBYIOLLMI OMbIT
CMOJIb30BaHNS 3KOMOMMUYECKMX NHCTRPYMEHTOB, MOMYT UCMOJ/b30BaTh 3TO, YTOObI «OyMaTb
lwmpe» 1 nHTerpmposatb noaxon O-OXKL. Kpome Toro, KOHKpPETHble pekomeHaauumi ans
MasblX, CpedHVX U OOMbLUMX OpraHM3aLuii obecnevmBatoT MPaKTUYECKoe MPOABVIKEHME
Brepen. KOHKPETHbIE yKa3aHnsa Oal0TCs A5 HECKOMbKUX CUTyaLUM, NOAYEPKMBas], YTO HET
«yHUBepCcasbHOro pasmepa» npumMeHeHuss O-OXKLIL. OauHHaguatTb NpUMEpOoB, U3 OrbiTa
«MEepPBOMNPOXOALIEB> , NIOCTPUPYIOT NPOLECC U NMPEVMYLLIECTBA MPVMEHEHNSI SKOOrMYECKOM
MHOrOaKTOPHOM OLIEHKM OpraHn3aLmin 1 nx Lenoyek NpupaLLeHst CTOUMOCTW.
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Zusammenfassung

Auswirkungen auf die Umwelt haben. Deshalb wurden fur Organisationen

verschiedene Methoden, Instrumente und Techniken entwickelt, um die
Umweltleistung ihrer Guter und Dienstleistungen zu analysieren bzw. zu verbessern.
Auf Organisationsebene wird erst seit kurzem die gesamte Wertschdpfungskette
betrachtet und dabei meist auch nur einzelne Umweltaspekte wie die
Treibhausgasemissionen oder der Wasserverbrauch.

Entsoheidungen in Organisationen kénnen sowohl positive als auch negative

Die Okobilanz (life cycle assessment, LCA) hat sich als robuste, quantitative Methode
und als Schllssel zur Unterstitzung umweltbezogener Entscheidungsprozesse
bewdahrt. Urspringlich fUr Produkte entwickelt, kann ihr Lebenszyklusansatz
auch auf Organisationen ausgeweitet und vorteilhaft genutzt werden. In diesem
Zusammenhang hat die UNEP/SETAC Life Cycle Initiative das sog. Flaggschiff-
Projekt ,LCA fur Organisationen* ins Leben gerufen, um die Einsatzmdglichkeiten und
Anwendbarkeit von organisationsbezogener Okobilanz (organizational LCA, O-LCA)
zu untersuchen. Der vorliegende Leitfaden ist ein Kernergebnis dieses Projekts. Er
baut auf bestehenden wichtigen Arbeiten und Initiativen, wie der Greenhouse Gas
Protocol Initiative auf und befindet sich im Einklang mit ISO/TS 14072, ISO 14040
und ISO 14044. Als eine Grundlage fur Erklarungen und Diskussionen wird an den
entsprechenden Stellen im Leitfaden auf diese verwiesen.

O-LCA nutzt die Lebenszyklusperspektive, um Inputs, Outputs und potentielle
Umweltwirkungen von Aktivitaten in Zusammenhang mit einer Organisation und ihrem
Produkt-Portfolio zusammenzutragen und auszuwerten. Dabei ist diese Methode in
der Lage, eine Vielzahl an Zielen zu bedienen (z.B. Identifizierung von Umwelthotspots
entlang des Lebenswegs, zeitliche Verfolgung der Umweltleistungsentwicklung,
Unterstitzung von  strategischen Entscheidungen und Bereitstellung von
Informationen fur die Nachhaltigkeitsberichtserstattung). Ein Ziel, das O-LCA derzeit
nicht erflllen kann, sind vergleichende Aussagen zu Organisationen und deren
externe Kommunikation. Es fehlt eine konsistente Grundlage, um Organisationen
vergleichbar zu machen, weshalb vergleichende Aussagen weder robust noch
aussagekraftig sind.

O-LCA adressiert Organisationen weltweit, jeglicher GroBe, offentliche und private
sowie alle Sektoren der Wirtschaft. Erste Anwender setzen O-LCA bereits heute um
und nutzen die Ergebnisse, um die Umweltleistung ihrer Organisation zu verbessern.
Der nachste Schritt ist die Ausweitung der Verbreitung von O-LCA. Daflr sind einfach
zugangliche und praxisorientierte Anleitungen erforderlich.

Im Leitfaden werden drei verschiedene Wege beschrieben, wie Organisationen
aufbauend auf den bereits vorhandenen Erfahrungen mit  einzelnen
Umweltbewertungsmethoden ihren Analysehorizont erweitern und den O-LCA-
Ansatz umsetzen k&nnen. Empfehlungen flr kleine, mittlere und groBe Organisationen
geben auBerdem Hilfestellung fur die praktische Umsetzung. Gezielte Empfehlungen
fUr verschiedene Anwendungsfalle unterstreichen, dass es kein “Universalkonzept”
fur die Anwendung von O-LCA gibt. Dartber hinaus veranschaulichen elf Fallstudien
von Vorreitern der O-LCA-Methode den Nutzen der Anwendung einer multi-kriteriellen
Umweltbewertungsmethode fur Organisationen und ihrer Wertschopfungskette.

Guidance on Organizational Life Cycle Assessment I
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UNEP Foreword

Organizations are increasingly recognizing that they need to understand
their environmental impacts at all levels, including those throughout their
value chains. Companies are engaging with partners along the entire value
chain to assess opportunities for efficiency, increased competitiveness and
access to new markets, as well as to strengthen their capacity to respond
to risks such as those emerging from dwindling resources and climate
change. Governments, too, are feeling a growing pressure to become
more sustainable, either through sustainable purchasing decisions in their
public procurement, or more broadly throughout their activities.

This report, Guidance on Organizational Life Cycle Assessment, is a
milestone in measuring and improving environmental impacts and efficient
use of resources at the organization level. It goes beyond assessing
individual products, as has been done for many years, to encompassing an
organization—public or private, big or small—as a whole. The report provides guidance
to organizations on understanding, quantifying and communicating the environmental
footprint of their activities and those of their value chain, thus providing them with a
robust basis for sustainability decision-making. Organizational life cycle assessment
(O-LCA) empowers organizations to envision their sustainability strategy, steer the
design of their products, and improve their processes. It enables them to play a role
in supporting the shift to sustainable consumption and production patterns, and the
transition to a low-carbon, resource-efficient and inclusive Green Economy.

This guidance document features 11 case studies of leading organizations that work
beyond improving specific processes and products by progressively considering their
whole value chains. In doing so, they have shown that life cycle assessment is an
effective instrument for organizations, providing them with a sound scientific basis to
underpin decisions towards sustainable consumption and production. The pioneers
showcased are already reaping economic and other benefits of the life-cycle approach
applied at the organizational level, for example through increased productivity and
profitability by focusing their sustainability strategy where they can maximize positive
change, identifying the most important potential partners within their value chains, and by
communicating material and meaningful sustainability information to their stakeholders.

O-LCA is the most robust approach available to inform an organization’s sustainability
strategy, and has the potential to become a reference point to strengthen the quality
of information disclosed in sustainability reporting. It is a useful tool to advance the
outcomes ofthe Rio+20 conference, such as the dissemination of corporate sustainability
reporting and the promotion of sustainable consumption and production patterns.

With this publication the UNEP/SETAC Life Cycle Initiative adds to its relevant reference
documents, which have contributed to raising global awareness and capacity in life
cycle approaches.

Achim Steiner
Executive Director
United Nations Environment Programme
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SETAC Foreword

One of Life Cycle Assessment’s strengths is its ability to be used in
different applications. This guidance document expands the range of
applications to include organizations and does so in a top down way —
that is, not requiring an assessment of every product in the organization’s
portfolio in order to create the organizational level perspective. Further,
the methodology is true to the basic principles of LCA — having a clearly
defined goal and scope, resulting from systematic evaluation of what
questions are to be addressed. Various other core elements of LCA
are also retained, such as the organizational equivalent of the product
functional unit, the quantitative nature of the analysis, and the full life
cycle perspective, including both the supply chain and the downstream
users of the organization’s output. Such extensions from firmly rooted
and validated principles add to the credibility of the methodology, despite
the early stage development and the lack of a library of real world instances of use.

The authors are also careful to provide guidance on where the methodology should
and should not be used - “not for publicly-available comparisons of different
organizations, but rather for performance tracking and promotion of continuous
improvement in efficiency and pollution reduction”. A key aspect of the statement
that the methodology is not for use in publically-available comparisons is the qualifier
“at this time”. This qualification suggests that, with further refinements and usage,
perhaps a limited type of comparison might be possible in the future.

As a co-founding member of the UNEP/SETAC Life Cycle Initiative, the Society
is committed to the development and promulgation of life cycle methods that
are science-based and developed from principles consistent with the technical
fundamentals of LCA. We believe that this new methodology will result in robust and
useful evaluations of where incremental value-chain improvements, process pollution
preventions and reductions, and customer and end-of-life contributions can be made
to reduce an organization’s environmental footprint. The guidance is not hypothetical,
theoretical, or conceptual but rather practicable. The approach is built upon the
standard practices for conducting LCAs, which have been built up over more than
20 years, and thus should be familiar to many practitioners and prospective users.

ol O A,

Charles Menzie, Ph.D.
Executive Director
Society of Environmental Toxicology and Chemistry
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How to use the Guidance

for more than one target audience. Table 1 provides an overview of the relevant
sections for specific readers. According to their profile and goals, it is recommended
that readers consult the parts of the Guidance indicated in Table 1 as a minimum.

Reoommended itineraries. This is a comprehensive document that provides insight

Type of reader

(® Decision maker: organization or sustainability manager aiming to use O-LCA results.

P Practitioner: in house or external experts applying O-LCA to an organization.

. Methodology developer: researcher interested in O-LCA methodology.

© Cconsumer or another stakeholder: person or institution looking for an overview of O-LCA.

1. Introduction
1.1 Context
1.2 Scope of the Guidance

©
&)
O)

< <2 < v
<< <
<< <
<2 <

1.3.’First Mover’ stories and reports

2. Overview of organizational life cycle assessment

2.1. What is O-LCA? -
2.2. Organization goals of an O-LCA J
2.3 Specific situations for the implementation of O-LCA N

3. Technical framework for organizational life cycle assessment

3.1. General

<
<

3.2. Definition of goal and scope
3.3. Life cycle inventory analysis
3.4. Life cycle impact assessment

22 22 =2
<222 <2

3.5. Life cycle interpretation and uncertainty

4. Operationalizing organizational life cycle assessment
4 1. Specific features of O-LCA for experience-based pathways

<

4.2. Simplification strategies for small and medium organizations

<

4.3. O-LCA integration in management and decision systems

<_

5. Reporting, assurance and communication to third parties

5.1. General I J
5.2. Reporting and assurance J

5.3. Communication J

6. Conclusions and future steps N
Annex C J
Annex D J

Table 1. Reading itineraries by type of audience.

Guidance on Organizational Life Cycle Assessment I



Content of sections. A series of key guiding questions is included at the beginning of
each section to support the reading, while also providing reference to the parts of the
section where the issues are mainly addressed.

Boxes and reports. Throughout the Guidance, illustrative content is highlighted and
separated from the main text in boxes and reports. Boxes are dedicated to additional
explanations, clarifications or recommendations. Reports are summaries about
specific features of the ‘First Mover’ stories included throughout the Guidance and
support understanding of the main text by portraying real cases (see Section 1.3).
The references used for preparing the reports are cited in Annex F.

Acronyms and Glossary. A comprehensive glossary and description of the acronyms
used are listed in Annex A and Annex B, respectively.

Shall, should and may. This Guidance uses precise terminology and distinguishes
between requirements and recommendations, (i.e., between the words ‘shall’,
‘should’ and ‘may’). Terminology is based on ISO/TS 14072 and ISO 14044/ISO
14040, in that order. ‘Shall’ is only used when this strength of obligation is also
required in the aforementioned standard documents, while ‘should’ is used to identify
recommended elements that can be disregarded with proper justification. Finally,
‘may’ is used for other allowed elements or alternatives.

Relevant documents. Documents that are repeatedly cited and used throughout
the Guidance are: ISO/TS 14072 (ISO, 2014c), ISO 14040 and ISO 14044 (ISO,
2006b, 2006¢c, 2014c), as well as the Greenhouse Gas Protocol standards' (WRI
and WBCSD, 2004, 2011a) and the Organisation Environmental Footprint Guide?
(European Commission, 2013a). See Section 1.2.

1 For the sake of simplicity, the “Greenhouse Gas Protocol Corporate Accounting and Reporting Standard” (WRI
and WBCSD, 2004) is hereafter called “GHG Protocol Corporate Standard”. Similarly, the “Greenhouse Gas Protocol
Corporate Value Chain (Scope 3) Accounting and Reporting Standard” (WRI and WBCSD, 2011a) is hereafter called
“GHG Protocol Scope 3 Standard”.

2 For the sake of simplicity, throughout this document it is referred to as the “OEF Guide”.
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e | | Ntroduction

Which approaches provide the basis

for O-LCA? Section 1.1

Why is it important to consider a life Section 1.1
cycle perspective?
What is the added value of

environmental multi-impact Section 1.1
approaches?

Why is this Guidance necessary? .

What is the scope? SESioNTIg

Which reference documents ;upport Section 1.2
this Guidance?
How relevant is the Guidance for

organizations in developing countries Section 1.2
and for SMEs?

Are there any documented Section 1.3

experiences of O-LCA application?




1.1 Context

uman consumption of resources and the generation of pollutants have
I—l arguably surpassed rates that are physically and ecologically sustainable. All

organizations have a vital role to play in efforts to reduce environmental impacts
—large corporations due to their relative share of resource depletion and polluting and
toxic emissions, and small to medium-sized enterprises (SMEs) due to their collective
impact. Therefore, strategic decisions with long-term implications should no longer
be based merely on technical and economic considerations.

In order for organizations to take credible steps towards protection of the environment,
they need stable schemes to frame their approaches. Accordingly, the 2002 World
Summit for Sustainable Development in Johannesburg called for a comprehensive
set of programs focusing on sustainable consumption and production (UN, 2002).
Several methodologies, tools and techniques are available for organizations to assess,
compare and show the environmental performance of their products, including goods
and services.

At the organizational level, a referent approach for many organizations is the
Environmental Management System (EMS), which could be certified by I1ISO 14001
(ISO, 20044a) or its European counterpart, Eco Management and Audit Scheme
(EMAS), (European Commission, 2009). They are mainly procedural tools, and when
including an organization ecobalance, they commonly analyze only gate-to-gate
processes®. See Annex C for more detail.

Furthermore, over the past ten vyears, organizational environmental analysis
approaches have begun to emerge. For example, carbon footprinting of corporations
was proposed within the Greenhouse Gas Protocol initiative (WRI and WBCSD,
2004, 2011a) and in ISO/TR 14069 (ISO, 2013). Other examples include the Carbon
Disclosure Project (CDP, 2014c), Bilan Carbone (ADEME, 2010) and DEFRA (2013).
See Annex C for more detail on the most widespread approaches.

Nevertheless, the most applied and accepted frameworks and initiatives for the
assessment of organizations have only recently considered the full value chain. In
addition, they mostly concentrate on a single environmental aspect or indicator and,
hence, have not followed an environmental multi-impact approach. It should be
acknowledged, though, that these methodologies have promoted and tested, to a
certain extent, the application in an organizational context.

Life cycle assessment (LCA) is a scientific methodology to support sustainable
production and consumption patterns. LCA takes into account a comprehensive
set of environmental aspects and potential impacts of a product* over its entire life
cycle (i.e., from raw material extraction through materials processing, manufacture,
distribution, use, repair and maintenance, and disposal or recycling). It has been
supported and promoted by the UNEP/SETAC Life Cycle Initiative, among others,

3 The revision process for ISO 14001 considers the inclusion of the life cycle approach as a future challenge.
Particularly, the recommendation is to “address life cycle thinking and the value chain perspectives more clearly in the
identification and evaluation of environmental aspects related to products and services”. News “ISO 14001 revision is
underway”. Available at: http://www.iso.org/iso/home/news_index/news_archive/news.htm?refid=Ref1547.

4 In this Guidance, the term ‘product’ includes goods and services, according to ISO 14044 (ISO, 2006c).
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in developed and developing countries as a robust quantitative tool for decision
making by producers and stakeholders. Many private and public sector organizations
— multinationals, SMEs, cities, regional governments, among others — have already
committed to improve the social and environmental performance of their products
by adopting life cycle approaches. Many consumers are already using life cycle
information to make purchase decisions (UNEP/SETAC, 2012).

The benefits and the potential lessons from the life cycle perspective are not limited
to products (Hellweg and Mila i Canals, 2014a). While the LCA methodology was
originally developed for products, its application at the organizational level is becoming
ever more relevant. The first efforts in the life cycle community on organizational
footprinting took place in the 1990s (Taylor and Postlethwaite, 1996; Finkbeiner et al.,
1998; Clift and Wright, 2000) and by input-output analysis combined along with LCA
(Lave et al., 1995; Huang et al., 2009a, 2009b).

Nonetheless, the assessment for an organization is often more complex than that of
products. There is more than one product life cycle to follow since most organizations
are engaged in many product life cycles to different degrees (see Figure 1), many
departments and business divisions may be involved, and a large part of the
environmental impacts can reside outside the organization’s gate, up and down the
value chain. Thus, a myriad of raw materials and intermediate products, each with
different characteristics and origins, purchased by the organization for the provision
of its product portfolio, may need to be evaluated. Similarly, because many different
products and sectors can converge into one sole organization, the range of emissions,
waste and by-products can be huge.

Recently, the European Commission launched the draft of its OEF Guide, and a pilot
phase is underway (European Commission, 2013a). ISO/TS 14072 (ISO, 2014c¢) has
been developed by the International Organization for Standardization. According
to Finkbeiner and Konig (2013), the vast majority (27 out of 31) of the ISO 14044
requirements are basically transferable from products to organizations. Furthermore,
in parallel to the development of the standard document, the UNEP/SETAC Life
Cycle Initiative started the flagship project “LCA of Organizations” (see Annex E),
which further explores the capabilities and applicability of LCA to organizations. This
document is the main milestone of that project.

Previous discussions on the environmental performance of organizations (including
activities up and down the value chain, and mostly focused on GHG emissions),
revealed that ’life cycle’ resource use and emissions® could significantly contribute
to the environmental performance of organizations (Downie and Stubbs, 2011; WRI
and WBCSD, 2011a). For instance, Huang et al. (2009b) estimated that indirect GHG
emissions — without considering electricity — accounted for up to 75% of total direct
and indirect emissions for a vast majority of businesses. Similarly, Makower et al.
(2014) showed that, in many industries, only 20% of environmental impacts® occurred
in internal operations. As such, for only 4 of the 19 sectors represented, among
their clients, direct impacts contributed over 40% of the total impacts. These four

5 When multiple environmental aspects are assessed, the inventory includes all the emissions to air, soil and water.
Apart from emissions, impacts also stem from the consumption of resources. 'Resource use and emissions' is the
concept proposed to include all these aspects. The term is also used by European Commission (2013a).

6 In Makower et al. (2014), the general concept ‘environmental impacts’ is used, which implies that indicators
beyond GHG emissions are considered. However, the authors do not mention which specific categories are included.
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sectors are utilities, forestry and mining, oil and gas, and chemicals, which are found
at the top of the supply chains of other industries (Makower, 2014). Several of the
‘First Mover’ Reports included throughout this Guidance also show the importance
of indirect activities in the total impacts of an organization for different environmental
indicators (see Report 8 on p.78).

Therefore, an important part of the impacts of an organization could be neglected
if only a gate-to-gate perspective is considered. Focusing on internal operations is
helpful and a good starting point, but it has little effect if most of an organization’s
impacts occur outside the gates of the organization’s sites. Moreover, accounting
only for direct impacts could hide burden shifting between different steps of the value
chain. For instance, a certain technological change could reduce the consumption of
water on-site, while the production of the appliances, derived from the new technology,
could use a volume of water three times that of the savings at the factories of the
organization. Furthermore, a holistic view may help identify the actors best positioned
to implement improvement opportunities along the value chain.

Figure 1. Organizations are engaged in many product life cycles.
Source: Fundacion Chile.

In order to explain the reasoning behind life cycle responsibility, consider the very
simplified supply chain of a restaurant that buys processed meat, which was obtained
from beef cattle, poultry and pig farms. The logic of upstream responsibility is that
by choosing to buy from a meat processor that buys in turn from the farms, the
restaurant indirectly enables them to sell beef cattle, poultry and pig, and hence to
produce, and subsequently to emit (Huang, 2009a). Hence, emissions from farming
and processing, for example, by land clearing or enteric fermentation in animals
slaughtered, become ‘embodied’ in the restaurant meal. A similar reasoning may be
used for downstream responsibility.

I Guidance on Organizational Life Cycle Assessment
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Land, water and air are intricately involved in ecosystems and human life cycles, as
well as in the life cycle of products. Decisions made in the name of protecting one of
these environmental ‘media’ can result in the detriment of another, and even lead to
consequences for human health (UNEP/SETAC, 2012). Therefore, while it is clearly
useful to cover specific, important environmental areas such as greenhouse gases
emissions or water consumption, a holistic approach is needed in order to prevent
trade-offs or shifting burdens (Finkbeiner, 2013), that is, resolving one environmental
problem while creating another. For example, an organization that switches from fossil
to renewable materials for 25% of its raw material inputs may achieve an important
reduction for GHG. However, use of land or water consumption may increase. If
the latter two are not measured, the organization is unaware of the unintended
consequences of its decision. Another example is the switch from coal to nuclear
power, which will also reduce GHG emissions, among others, but will increase the
impacts related to nuclear waste.

The ultimate aim is to reduce the impacts of the organization’s activities on all aspects
of the environment, or to find an appropriate balance of impacts between those
aspects. As previously mentioned, many types of resources, waste and emissions are
involved in the production of an organization’s product portfolio. Therefore, to properly
quantify, and ultimately reduce, the environmental impacts of the organization, it is
necessary to evaluate a wide range of environmental aspects. By considering multiple
impacts, companies have more angles from which to assess how their operations,
performance and decisions affect different natural systems, which in turn may offer
more innovative and actionable reduction solutions (Draucker, 2013).

1.2 Scope of the Guidance

This section presents the goals of the document, the intended audience, and relevant
related approaches. It also provides additional detail on the use of O-LCA by small
and medium organizations and/or in developing countries.

The Guidance demonstrates that the benefits and the potential of the life cycle
approach are not restricted to product assessment, and that its application to
organizations is relevant, meaningful and feasible within the framework of product
LCA standards. It proves that the methodology proposed here — organizational life
cycle assessment (O-LCA)’ defined in Section 2.1 — has overarching benefits and
possibilities for organizations to assess their performance regarding the environment,
and may also be very useful for other dimensions of sustainability (see Box 1).
This Guidance aims to create consistency, credibility, and facilitate an easier and
more widespread application of O-LCA. It supports practitioners facing the main
methodological challenges when using O-LCA to assess a multi-set of environmental
impacts in organizations and in their value chain (Chapter 3).

The document is intended for organizations of all sizes, both public and private,
in all economic or institutional sectors (e.g., services, manufacturing, agriculture,
administration, etc.), and with diverse amounts of experience on environmental

7 Within the context of the flagship project of the UNEP/SETAC Life Cycle Initiative, O-LCA was selected as
the acronym to stand for organizational life cycle assessment, consistent with other Life Cycle Initiative guidelines,
although the ISO/TS 14072 does not use the hyphen (i.e., OLCA).
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management and assessment. The application of O-LCA can benefit from a previous
application of other environmental assessment methodologies, such as product LCA,
environmental management systems (EMS), or carbon accounting and reporting.

Because O-LCA can be applied in a very wide range of situations, Section 2.3
focuses on most common experience-based pathways and Section 4.2 covers
applications in small and medium organizations. These sections show the possibilities
of the methodology for different situations and offer a more customized approach.
Wherever possible, specific nhotes or methodological recommendations for certain
types of organization are highlighted.

To further facilitate the understanding of the content, actual case studies of organizations
that have applied one of the existing organizational approaches or have developed
their own schemes are presented in Section 1.3 and incorporated throughout the
Guidance.

Impacts beyond environment

The scope of this publication is focused on environmental performance. Its mission, at this
stage, is not to provide detailed guidance on social and economic assessment of organizations.
Whereas the environmental dimension can be covered quite well today with LCA, the economic
and social methodologies still require fundamental scientific progress (Klopffer, 2008; UNEP/
SETAC, 2009a). There has been much theoretical discussion and several practical attempts
about how to perform social life cycle assessment (S-LCA) and life cycle cost (LCC), both
focusing on product assessment. Yet few case studies applying them in a comprehensive
manner are available and many methodological challenges remain unresolved. Therefore,
because the maturity for the social and economic assessments is not at the same level as that
of environmental LCA, economic and social dimensions were not included in the Guidance.

Nevertheless, the authors acknowledge that the use of organizational approach for LCC, and
particularly for S-LCA, is a promising field to explore and develop. As stated by Jorgensen
et al. (2008), social impacts are hardly determined by physical flows, but mainly by the way
an organization acts toward its stakeholders. It is therefore the organization, rather than the
process, which is the fundamental unit (Hauschild et al., 2008). For that reason, the use of an
organizational perspective could be more appropriate and fit better with social assessments.
An organization could overcome the difficulties of relating social aspects to the functional unit,
if the unit of analysis is the entire organization.

It has to be re-emphasized that the Guidance strives to align with ISO/TS 14072
(IS0, 2014c) and builds on the foundations of the ISO 14040 and ISO 14044 product
standards. Annex D outlines the similarities and differences between product and
organizational LCA.

Indeed, this Guidance is intended to be a detailed accompanying document to ISO/
TS 14072, which sets the framework for O-LCA application in a concise manner —
its main body is only 8 pages. Therefore, this Guidance provides more detail on the
capabilities and applicability of product LCA to the new approach.

I Guidance on Organizational Life Cycle Assessment
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This document, like ISO/TS 14072, does not attempt to describe in detail the aspects
of O-LCA that are common with product LCA (e.g., the life cycle impact assessment
step) and less so, to resolve common gaps and unanswered questions that continue
to challenge the product LCA community® Thus, O-LCA principles, requirements or
guidelines that are neither specified in this Guidance nor in ISO/TS 14072 can then
be considered as equivalent to those for product LCA, and therefore ISO 14040 and
ISO 14044 are the documents to follow.

In addition to the ISO standard documents, this document builds on other existing
internationally agreed (or at least agreed at the supranational scale) approaches,
publications and standards on the assessment of the environmental performance
of organizations — particularly the Greenhouse Gas Protocol standards (WRI and
WBCSD, 2004, 2011a) and the OEF Guide (European Commission, 2013a). They are
referred to throughout this publication, along with the ISO standard documents, as a
basis for the explanations and discussions.

O-LCA mainly differs from previous LCA approaches by its object of study, the
organization; from some other organization-oriented schemes by its perspective, the
life cycle; and from existing value chain approaches, because it is an environmental
multi-impact assessment. The OEF Guide also has the above-stated features, and in
some respects can be seen as a type of organizational LCA. It has been identified,
however, to be in conflict with some ‘constitutional’ requirements of product LCA
standards (see Annex C), which were agreed at the international level.

This Guidance aims to be a more readable document, while strengthening the visual
representation and overall understanding through the provision of examples and
targeted guidance for specific situations.

Small and medium organizations, and particularly SMEs?®, are a relevant and sometimes
underestimated contributor to environmental impacts. They are individually small
in size, but the collective effect of their impacts is not insignificant. For example,
SMEs represent more than 90% of businesses and on average account for 50%
and 60% of the gross domestic product (GDP) and employment, respectively, of all
countries (UNIDO, 2006). SMEs are very often embodied in the value chain of larger
organizations.

As suppliers, SMEs often produce most of the components and services needed for
producing the final products sold by larger organizations. It is common that the latter
set a list of specifications to which SMEs should comply while operating as a link in
their product value chain. In such cases, the benefits of product LCA could be limited
in the SME, which cannot decide over many aspects of the products’ specifications.
Therefore, O-LCA may be a more valuable tool to apply and improve the SME’s
environmental performance. In addition, in many small and medium organizations,
the product and organizational level are often similar because of the limited number
of goods or services in the portfolio. Thus O-LCA can easily provide insight at more
than one level.

8 UNEP/SETAC (2012) and Finkbeiner et al. (2014) list some of these common limitations.

9 A SME is a category of business that falls below a certain threshold (in employees or turnover terms). Different
institutions determine different thresholds, with a maximum of 250-1,000 employees and a turnover of up to €50
million. Some countries also recognize the category microenterprise as a smaller type of business category (up to
10 employees).
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One of the key problems, in general, of LCA for small and medium organizations is its
complexity and costs. Also, SMEs very often do not have access to qualified personnel,
technical resources or specialized consultants and are often not experienced in building
relationships with different stakeholders (GRI, 2008). The authors of this Guidance
expect that the collaboration across the value chain between organizations and an
increased number of case studies will help overcome these barriers in the future. In
order to contribute to the application of O-LCA in small and medium organizations,
tailored recommendations are provided in Section 4.2.2.

O-LCA in developing countries

Nowadays, large companies very often contract suppliers in developing countries
to perform intermediate operations in their value chain and to provide service to
their local operations, while their products are often sold in developed countries
that likely have higher environmental standards. Prompted in part by this fact, many
environmental tools are being increasingly used in developing countries. In particular,
many stakeholders from developing countries have expressed their interest for an
organizational approach for LCA.
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Currently, two of the major barriers to the use of product LCA in developing countries
are the high cost of application, particularly due to data collection efforts, and the
threat of being compared with other regions that use more efficient technologies
(Arena, 2008; UNEP/SETAC, 2009a). O-LCA aims to overcome these barriers. On
one hand, in spite of O-LCA's complexity (Section 1.1), it provides the organization
with a general picture of its environmental performance without having to perform
individual LCAs for the entire product portfolio, which would clearly be a more costly
approach. On the other hand, O-LCA is not envisaged for comparative assertions (see
Section 2.2) but for performance tracking and for promoting continuous improvement
in efficiency and pollution reduction.
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1.3 ‘First Mover’ stories and reports

Although complete and rigorous applications of O-LCA are not yet common
practice, first practical experiences of the use of organizational approaches for the
environmental multi-impact assessment of organizations and their value chain have
been identified. Most of these organizations have developed their own methodology,
sometimes inspired by one or more of the existing approaches described in Annex
C. Some of the most recent experiences mention the ISO/TS 14072 development in
their methodological background.

Testimonials of the ‘First Mover’ stories

Strengths and opportunities of an environmental multi-impact assessment of organizations
and their value chain.

* “When it comes to the environment, we work across the whole value chain —from the sourcing
of raw materials to our factories and the way consumers use our products”. Unilever

* “LCAis capable of quantifying not all, but most of the relevant environmental drivers, even
on a corporate level”. Volkswagen

* “A multi-criteria approach of the group environmental impacts confirms the importance of
the eco-issues (energy, water, waste and biodiversity) but also enables to identify emerging
topics”. Accor

* “We understand that managing our environmental impacts does not end with carbon
emissions measurement”. KPMG

* “We know we can’t do everything. So our focus is in those areas where we can have the
greatest impact: sustainable agriculture and reducing the environmental footprint of our
own operations”. Mondeléz International

¢ “By understanding the relative impacts of the various operations over which we ultimately
have control, it enables the company to take targeted initiatives and investments into
procurement, energy and process efficiency measures, product design, packaging and
logistics”. Inghams

* “Corporate value chain environmental analysis is useful to ascertain the efficacy of our
practices and for decision making”. Shiseido

e “Analyzing a productive site comparing the system over the years could provide a
completely different and broader view of the responsibility of our own actions, and identify
opportunities primarily along the value chain in search of better costs and benefits”. BASF

* “In an increasingly complex and international society, we fully realize that Colruyt Group is
a link in a chain, thus our direct impact is sometimes limited. This is why we work together
with other players to increase the awareness with regard to corporate sustainability. In this
manner, we acquire more insight and we inspire each other”. Colruyt Group

» “Storengy early considered the results of the assessment for internal use (employees
awareness, efficiency of investments decisions on the long run, strategy support based on
environmental arguments, etc.) and external communication (to be defined by Storengy on
a case-by-case basis)”. Storengy, a company of GDF SUEZ

* “Turning targets into public commitments helps promote changes in internal processes
and encourage other organizations to follow the same path”. Natura
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The approaches followed by the organizations referred to throughout the Guidance in
the ‘First Mover’ Reports may lead to, or be encompassed by the more comprehensive
O-LCA, despite existing challenges, and illustrate how an O-LCA might look. Though
they may not use the specific framework and terminology of O-LCA, the description of
decisions taken in order to deal with some common O-LCA challenges may provide
useful insights. Furthermore, the case studies describe how the results benefitted
organizations and complemented existing environmental schemes (Box 2).

The experience of eleven organizations is summarized in one or more of the First
Mover Reports. According to their relevance to the Guidance, the examples focus on
specific facets to show, for instance, how to overcome a specific challenge. When
available, publicly accessible information has been cited. In addition, the regions
and sectors included are presented in Figure 2, while descriptions and sources of
information for each organization are provided in Annex F.

As shown in Figure 2, eight different sectors are represented by the First Mover
stories: hotels, food, chemicals, vehicles, energy, retail, consultancy, and cosmetics
and personal care products. The selected list includes organizations from 9
countries across North and South America, Europe, Asia and Oceania. Most of
them include production and/or distribution in more than one country. In fact, most
of the organizations are multinational with sites all over the world. The sizes of the
organizations range from 880 to 573,000 employees (see Annex F).

00
® ®
o
[
([
@ Hotels ® Vehicles @ Consultancy
® Food @ Energy ® Cosmetics and
Chemicals @ Retail personal care

Figure 2. ‘First Mover’ stories: location and main sector.

At this point of development, it was neither possible to identify additional examples in
Asia and Africa nor for any SMEs. The list of examples is not exhaustive and the authors
acknowledge the potential existence of other emerging O-LCA initiatives'™. Similarly,
the authors were unable to find examples referring to other types of organizations
besides companies. Big companies in developed countries are pioneering more
advanced and comprehensive sustainability strategies, including the application of
approaches in line with O-LCA.

10 The case studies were identified through a general request made to the participants of the flagship project.
Other local experts were additionally contacted in those regions that were underrepresented.
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Several names have been used to refer to the methodologies used'. Some
correspond to existing approaches, like the OEF (European Commission, 2013a)
or corporate value chain accounting (WRI and WBCSD, 2011a), while others terms
were proposed by the case studies, such as ‘LCA conducted on enterprise level’,
‘corporate environmental assessment’, or corporate ‘value-chain environmental
analysis’.

In some cases, the approximate duration of the assessment is indicated in the case
studies as a measure of the efforts needed for such an approach. This information is
available in some of the reports, and range between 1 and 18 months. However, this
is greatly variable and cannot be directly applied to other cases. The effort required
depends, among others, on the relative size of the organization, the desired detail and
boundaries of the study, and particularly on the existence of previous environmental
initiatives. The prior existence of research projects examining environmental indicators,
the experience of the organization with environmental tools, and the availability of
environmental and activity data may serve to shorten the O-LCA process. Over time,
a certain learning curve may exist, so that the needed resources may decrease in
subsequent iterations of the O-LCA application, though this gain in efficiency may be
counterbalanced if the organization decides to extend the scope of the study.

11 The context of the terminology used by the case studies can be obtained through the information provided in
the 18 reports and from the sources listed in Annex F.
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2.1 What is O-LCA?

ccording to ISO/TS 14072 (ISO, 2014c), organizational LCA or O-LCA™ is a
Acompilation and evaluation of the inputs, outputs and potential environmental

impacts of the activities associated with the organization adopting a life cycle
perspective'®. The object studied in O-LCA, the organization, is described in Box 3.
The organization portfolio usually includes more than one product, thus the entire set
of goods and services provided by the organization are assessed at the same time.

What is an organization?
According to ISO/TS 14072 (ISO, 2014c):

“An organization is a person or group of people that has its own functions with responsibilities,
authorities and relationships to achieve its objectives”. The concept of organization includes,
but is not limited to sole-trader, company, corporation, firm, enterprise, authority, partnership,
charity or institution, or part or combination thereof, whether incorporated or not, public or
private.

O-LCA s alife cycle approach that aims to support the identification and quantification
of environmental aspects within and beyond the gates of the organization. It takes
into account all the suppliers and other partners in the value chain (from now on
‘suppliers’) associated with the provision of the organization’s product portfolio. At
the same time, for all the inputs and outputs of each of these suppliers, it is necessary
to consider their life cycle (e.g., O-LCA should account for all the life cycle impacts
in the production of the diesel consumed by the organization’s distribution service
suppliers). Furthermore, O-LCA is an environmental multi-impact approach, meaning
that a comprehensive set of environmental issues relevant for the specific system are
considered, and together they represent the potential environmental impact profile for
the organization’s activities.

This methodology is capable of simultaneously serving multiple goals (see Section
2.2) derived from the aim of the organization. Its application is influenced and guided
by the specific conditions and characteristics of the organization and relevant
implementation pathway (see some example pathways in Section 2.3).

2.2 Organization goals of an O-LCA

A collection of most common opportunities that O-LCA would provide an organization
is presented in the following paragraphs and illustrated in Figure 3. The opportunities
can be arranged in three groups, namely, analytical goals, managerial goals and
societal goals. For example, consider an organization that obtains environmental
performance data to support analytical goals. This provides the foundation for
future strategic decisions and can support managerial goals (e.g., cost reductions,
environmental communication and marketing) for which the ultimate goal is
environmental performance improvement. Momentum gained on these goals can in
turn encourage others, which together, foster the sustainable development of society

12 ISO/TS 14072 uses the acronym OLCA. See footnote 7.

13 Organizational LCA is essentially a methodology that includes different methods and techniques, and can be
used as a tool.
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(societal goals). The described goals exhibit intra- and inter-layer connections. Other
additional objectives may be identified, particularly for specific types of organizations
and contexts. The opportunities highlighted in the testimonials of the First Mover
stories (see Box 2, p.26) provide a sampling of the wide range of goals organizations
may have for performing O-LCA. The goals of Shiseido’s corporate value chain
environmental analysis are detailed in Report 1 (p.41).

Gain insight in internal |dentify Understand risks and Track
operations and value environmental impact reduction environmental
chain hotspots opportunities performance
Get the basis for Show
Get support for Improve environmental environmental
strategic organizational communication with Reduce awareness with
decisions procedures stakeholders and operational costs marketing
reporting puUrposes

Societal goals

Reduce pressure on the Enhance environmental
environment tools within stakeholders

Figure 3. Layers of potential goals of an organization.

Motivations for O-LCA application may differ between large and small/medium
organizations, as well as between organizations from developing and developed
countries. In general, they would all aim to get analytical results, though, the ultimate
use of those results would expose the different drivers. For instance, large organizations
may seek to document their good practices, particularly when countries with poor
environmental regulation are involved as suppliers. Alternatively, suppliers applying
O-LCA may be motivated by the need to fulfill the requirements and standards of a
large organization buying a big share of its products.

Gain insight into internal operations and value chain

Having sufficient understanding of a system is a prerequisite to enable the design of
efficient strategies that can effectively improve long term performance. O-LCA helps
the organization to understand the relationship between the activities and processes
involved in the entire value chain and the environmental impacts of its product
portfolio. This is particularly important for large organizations that may see O-LCA as
a useful tool to better understand the complexity of their operations and interactions
with their supplier network.

Identify environmental hotspots

For each of the environmental categories considered and throughout the value chain,
O-LCA identifies hotspots having a relevant contribution to the impacts. The hotspots
may be identified at different unit levels (e.g., between inputs or outputs, processes,

I Guidance on Organizational Life Cycle Assessment

The goals of a

First Mover’s
corporate value
chain environmental
analysis are detailed
in Report 1 (p.41)

o
By,
)
>
<
>
=
o
Z
®)
o
>
-
2
o
O
o
x
@)
»




1 EN

business divisions, brands, regions or facilities). Prioritizing targets is a key outcome
and could, as a next step, guide the selection of the most effective interventions and
the collection of more specific or better quality data for the hotspots identified (e.g.,
through performing subsequent product LCAS).

The organization identifies which areas are at risk and where opportunities exist
for resource efficiency and emissions mitigation, regardless of whether they occur
within the organization’s boundary, upstream or downstream in the value chain. The
identification of trade-offs between impact categories prevents the omission of major
risks and opportunities, and thus supports more informed, effective decision making.
Accordingly, the holistic approach of O-LCA assists in pinpointing burden shifting
throughout the value chain (e.g., through outsourcing) or from one environmental
problem to another (e.g., from climate change to water consumption).

O-LCA is a very appropriate framework for tracking the environmental performance
over time, both at the inventory and impact level, in a similar fashion to how
organizations use financial and activity data. Performance tracking responds to
multiple organizations’ necessities. For example, it helps in tracing improvements in
the environmental performance of the organization in reference to a certain internal
or external target.

Understanding risks and identifying impact reduction opportunities provides a solid
basis for strategic decision making at different levels, for instance on technologies,
investments, and new product lines. Decisions are supported by the provision of
information that reveals priority actions and targets. The ultimate actions taken
over production processes may be influenced by clients’ specifications on the final
products’ characteristics. Likewise, O-LCA helps the adoption of more environmentally
friendly management and eco-innovation' approaches in the organization and along
the value chain. O-LCA is also a powerful scenario-building tool that can estimate
possible outcomes due to different actions.

Increasing the knowledge and understanding of internal processes contributes to better
management of operations along the value chain. For example, the development,
improvement or expansion of systems for gathering and managing environmental and
activity data may be encouraged by the demand for O-LCA data, which in turn benefits
overall organization management control systems. Performance protocols, staff training
and interdepartmental relations can similarly benefit from the application of O-LCA.

Impact savings are sometimes associated with a reduction of operational costs,
particularly when actions are focused on decreasing resource consumption.

14 According to UNEP’s definition, “eco-innovation is the development and application of a business model,
shaped by a new business strategy that incorporates sustainability throughout all business operations based on life
cycle thinking and in cooperation with partners across the value chain. It entails a coordinated set of modifications or
novel solutions to products (goods/services), processes, market approach and organizational structure which leads
to a company’s enhanced performance and competitiveness.” See more about the UNEP’s eco-innovation project at
http://www.unep.org/resourceefficiency/Business/CleanerSaferProduction/Eco-Innovation/Eco-InnovationProject/
tabid/106016/Default.aspx.
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Furthermore, a better insight of operations may result in improved, more efficient
management, not only from an environmental point of view, but also in terms of costs.
Additionally, O-LCA application and environmental actions may anticipate future costs
due to upcoming regulations.

O-LCA is a comprehensive source of information, which could establish the basis for
the communication of the organization’s environmental performance to stakeholders,
consumers, investors, authorities the general public and others, for instance, through
corporate sustainability reporting (e.g., via GRI or CDP schemes (see Box 12,108)).

Large and medium organizations currently have more motivation and resources to
report, particularly when they have business engagements in countries with less
stringent environmental regulation. Nevertheless, some of the existing reporting
initiatives are also targeting smaller organizations. In addition, O-LCA can support
reporting required by regulatory authorities via the analytical data it provides.
Last, O-LCA results may be used when addressing specific inquiries from outside
organizations, such as clients or customers.

A specific target of environmental communication is to demonstrate the organization’s
environmental awareness level and in so doing, boost their reputation with the hope
of generating a competitive advantage. Clients, institutions and investors increasingly
consider environmental and other sustainability aspects when selecting products or
organizations. Most large corporations already use environmental assessment tools
and report their impacts, thus O-LCA may be a valuable approach to stimulate quality
information. Since such tools are still less common in SMEs, the application of O-LCA
combined with effective communication can particularly help to differentiate from
competitors.

The ultimate aim of the assessment and derived actions is to contribute to sustainable
development by reducing the environmental impacts of the entire organization. The
actions of the organization are geared to reduce the overall resource consumption
and the emission of impacting substances, which benefits society as a whole.
Indeed, such actions are in the self-interest of organizations since some of their own
environmental impacts may lead to a situation that negatively affects their operations
in the future, for instance, through a disruption in resource availability.

While it may not be the prime objective of the organization, O-LCA may motivate
stakeholders (e.g., suppliers) to apply O-LCA or other environmental tools. Because
applying O-LCA requires the quantification and reporting of resource use and
emissions from partners in the value chain, this process may encourage suppliers to
perform their own measurements and improvements. Large organizations have more
resources than small and medium ones to interact with suppliers and influence other
local stakeholders.

After proper reporting and communication of the organization’s environmental
awareness, it may also motivate consumers to adopt more environmental friendly
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practices. Even other competing organizations may recognize the strengths and
opportunities of O-LCA or other environmental tools, so that they decide to apply
them too.

In particular, assessing value chains within a globalized market may motivate SMEs
in developing countries to apply O-LCA and other environmental assessment
approaches and overcome existing barriers for the application of a life cycle
perspective. On one hand, developing countries are involved in some way in the
value chain of almost all international companies. Therefore, those international
companies may support business divisions and specific sites on the measurement
and assessment of environmental indicators. On the other hand, as products from
companies in developing countries penetrate the market, they may be required to
fulfill certain criteria that could be addressed by the application of O-LCA. It may
help, for instance, with environmental requirements or certifications by organization
headquarters or clients from more stringent regulation systems.

Despite the broad applicability of O-LCA, the comparability step is neither meaningful
nor robust at this point in time, due to the lack of a consistent basis for comparison
between organizations. Accordingly, ISO/TS 14072 states that O-LCA shall not be used
for studies envisaged to be used for comparative assertions between organizations
intended to be disclosed to the public (e.g., ranking among organizations), but rather
use it to drive improvement in the given organization.

Product LCA is meant to be used to compare products providing the same function.
This is useful to recall if trying to compare results for organizations. Different
organizations have vastly variable product portfolios, which are the base for the
definition of the unit of comparison (see Section 3.2.2). Consider, for instance, Unilever
providing an enormous range of “foods, household and personal care products” or
BASF including “chemicals, plastics, performance products, functional solutions,
agricultural solutions, and oil & gas” in its portfolio (see Annex F). Thus, in a strict
sense every organization has its specific unit of comparison.

Where two organizations operate and belong to the same sector, it would be more
likely that they could have a comparable portfolio, or at least certain brands or
business divisions. Thus, some evaluations, like emissions per employee for a given
sector, could be claimed to be useful for some forms of decision making, but an
organization has many functions and thus, if we are to compare ‘like with like’, all
such functions must be taken into consideration. Even within the same sector, the
size, location, product segment, vertical integration, financial transactions and overall
business model can be significantly different (Finkbeiner, 2013).

Even though comparative statements are excluded in this Guidance, publicly available
results could still be used by third-parties to compare between organizations.
Therefore, Section 5.2 provides additional advice for publishing results externally.

Guidance on Organizational Life Cycle Assessment I



2.3 Specific situations for the implementation of
O-LCA: experience-based pathways

One of the strengths of the methodology is that it can be applied in a broad range
of situations. The sector, size and structure of an organization may determine the
pathway to tackle organizational evaluation, which means there is no ‘one-size-fits-all’
application of O-LCA.

Implementation of O-LCA in small and medium organizations

This Guidance considers the complexity arising from the assessment of large
organizations and a myriad of possibilities, not only due to the size, but due to sector,
region and experience differences. This complexity may not apply to small and medium
organizations and thus, specific notes are included throughout the Guidance to provide
them with further clarity and direction. Section 4.2 also provides recommendations to
facilitate the application of the Guidance by small and medium organizations.

Experience-based pathways to the implementation of O-LCA

It is quite likely that an organization applying O-LCA has previously used other
environmental analysis tools. In this case, the acquired experience may ease and
guide O-LCA implementation.

In the following paragraphs most common pathways that could steer an organization
to conduct O-LCA are described. They consider the three main dimensions of O-LCA
(see Figure 4): the organization has data for its sites (Section 2.3.2); the organization
has information on the life cycle of its products (Section 2.3.3); or the organization
has assessed the whole organization and value chain but only for one environmental
indicator (Section 2.3.4). Needless to say, the particular pathway of an organization
may be also a combination of the pathways. Because there is no unique pathway
that fits every scenario, some recommendations or tips, in addition to Chapter 3, are
provided for each pathway in Section 4.1.
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Figure 4. Sketch of the three dimensions of O-LCA.

Source: own elaboration inspired by Finkbeiner et al. (1998).
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2.3.1 Pathway 1: limited initial environmental experience and
information

This first pathway refers to organizations that have little or no experience with
environmental analysis tools, and hence have not performed comprehensive
environmental assessments before. O-LCA could help establish a general conception
of their environmental performance that will assist with the setting of targets,
prioritization of environmental actions and continuous improvement. The analysis
would identify the high-impact activities and products of their own operations and
their value chain. O-LCA helps to prioritize where additional implementation of other
environmental assessment tools at the organization level (e.g., EMS) or product level
(e.g., design-for-environment processes) can be more valuable.

2.3.2 Pathway 2: existing environmental assessment gate-to-gate

In this pathway, organizations have already applied organizational gate-to-gate
environmental approaches. Previous analyses cover all the processes that take place
gate-to-gate in the organization or its production sites. O-LCA application can support
the organization to identify further improvement opportunities throughout the value
chain, either among suppliers, or in the use and end-of-life stages of its products.

The most common framework for on-site assessments is gate-to-gate corporate
ecobalances and environmental audits, as key elements of EMS (see Annex C).
Corporate ecobalances, with a gate-to-gate system boundary, are typically used
to determine the environmental aspects of an organization and as baseline for
improvement measures. Although the life cycle perspective is encouraged in EMS'®,
in most of the cases only on-site activities are assessed.

This pathway has a large potential as currently more than 300,000 organizations in
some 167 countries' have a certified EMS according to ISO 14001 (ISO, 2004a).
Some of these organizations have spent several years developing their EMS, and
their continuous environmental improvements on-site have already reached a high
degree of maturity. Hence, additional improvements at that level may come with an
unfavorable cost-benefit ratio, while there are often significant and cost-effective
improvement options upstream and downstream the gates of the organization’s sites.
Therefore, O-LCA can serve as a tool to complement and refresh the organizations’
EMS by providing an interface to product assessment and by broadening the horizon
from on-site to value chain improvements.

In developing countries, almost 200,000 EMS were certified in 2013, thus this
pathway shows significant potential for O-LCA application. China is at the top of the
list with a half of those EMS certifications. Although the adoption of ISO 14001 in the
remaining developing countries has not achieved the levels of more wealthy regions,
the number of certified organizations is already quite significant, for instance, in
Brazil, Mexico, South Africa, Egypt, Republic of Korea, Malaysia and India. Moreover,
some developing countries are distinguished for their implementation progress, like
Argentina, Chile, Thailand and particularly China'’.

15 See footnote 3.

16 “ISO Survey 2013”. http://www.iso.org/iso/home/standards/certification/iso-survey.htm?certificate=1S0%20
9001&countrycode=AF.

17 loid.
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2.3.3 Pathway 3: existing environmental life-cycle assessment at
the product level

Another pathway involves organizations that have assessed the environmental
performance of a significant share of products in the portfolio and now want to
assess the entire organization. O-LCA will bring a more general and comprehensive
understanding of the organization’s environmental performance beyond the individual
results for the products previously assessed. It will help, for instance, to identify
which business divisions, brands, regions or facilities studied have major impacts,
and whether internal activities — usually disregarded in product LCA (e.g., employee
commuting and travel, capital equipment) — have a notable share in the performance
of the organization. In addition, O-LCA can support the implementation of consistent
and specific environmental strategies over different brands or business (see Annex D).

The most widely applied environmental scheme for product assessment is LCA
(ISO, 2006b, 2006c). One specific application of LCA, the Environmental Product
Declaration (EPD), is a standardized way of quantifying the environmental impacts
of a product or system based on LCA and other relevant information, in accordance
with the international standard 1ISO 14025 (ISO, 2006a). The overall goal of an EPD
is to provide relevant, verified and comparable information about the environmental
impacts of products. It is created and registered in the framework of type Il
environmental declaration programs, such as the International EPD® System (2014).

Similarly, simplified product LCA methodologies like carbon footprinting or water
footprinting can serve as a starting point for O-LCA. They partly fall in the product LCA
pathway described here and also in pathway 4, described in the following section,
with regard to single environmental indicator assessments on the organizational level.
For organizations starting with experience using these two tools, a hybrid approach
between pathways 3 and 4 may be defined.

2.3.4 Pathway 4: existing single-indicator environmental
assessment at the organizational level and including value chain

This pathway refers to organizations that have assessed the environmental
performance of the organization and its value chain for a single impact category
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indicator. The most well-known methodology for this type of assessment is the GHG
Protocol Scope 3 Standard. There are other approaches based on this standard that
assess GHG emissions and water (see Annex C). The O-LCA framework considers an
environmental multi-impact assessment, which enables the identification of impacts
beyond climate change or water use and can thus illuminate trade-offs between
impact categories (Section 1.1). The environmental scope of the assessment in this
pathway is broader, but depending on the individual organization and the overall
analytical framework, the data collection procedures and tools developed for the
single-indicator assessment may also be used for O-LCA. Thus, a modular expansion
of the impact categories assessed is a promising solution in this pathway.

Thanks to awareness-raising and capacity building efforts in developing countries
and to the pressures induced from participation in the global market, more and more
organizations in developing countries are assessing their GHG emissions throughout
the value chain. This has been particularly encouraged by the Greenhouse Gas
Protocol initiative, which established partnership programs in countries like Brazil,
China, India, Mexico and Philippines'®. Advancing from GHG-based assessments
including the value chain, developing countries could follow recommendations in
pathway 4 as the basis for O-LCA application.

2.3.5 Other pathways

Apart from the four pathways described above, organizations may also build on
the knowledge and data acquired from other environmental analysis tools. They are
presented separately because, despite their potential, it is difficult to picture a unique
pathway and set appropriate recommendations.

If organizations have performed comprehensive assessments within the framework
of Resource Efficient and Cleaner Production (UNEP, 2014), it may also facilitate
the application of O-LCA. UNEP (2014) describes it as a preventive approach to
environmental management that refers to a mentality of how goods and services are
produced with the minimum environmental impact under present technological and
economic limits, without denying growth. Comprehensive assessments mean that
significant environmental data (e.g., resource consumption, emissions to air, water,
or land) has been collected on-site as a first step toward selecting best management
options, and can support O-LCA in a similar way to pathway 2.

Another common source of environmental insight is the application of voluntary
sustainability reporting schemes, like CSR, GRI, CDP, etc. (see Box 12, p.108).
Sustainability reporting may support, for instance, a first description of organization’s
units, main emissions and resources. The organization may already have preliminary
data for one or more indicators mainly at the inventory and gate-to-gate level, and/or a
picture of the stakeholders inside and outside the organization’s gates. Sustainability
reporting may have even integrated results from assessments obtained with some
of the environmental tools described in the pathways. It should be noted that these
reporting schemes are usually implemented by different departments or business
divisions than those devoted to operational management, which are more likely to be
responsible for O-LCA application.

18 “Programs and Registries of the GHG Protocol”. http://www.ghgprotocol.org/programs-and-registries.
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Report 1 (p.41)
provides an example
of the goals that
lead a First Mover to
perform an O-LCA.

The definition of
goal and scope of
a First Mover story
is presented in
Report 3 (p.52).

3.1 General

n this chapter, the four methodology phases (goal and scope of the study, inventory

analysis, impact assessment, and interpretation) are presented and detailed. The

methodological challenges encountered when LCA is applied to organizations are
explained in detail.

As previously mentioned, for the steps or requirements that are not specified or
modified either in this Guidance or in ISO/TS 14072 (ISO, 2014c¢), product standards
apply (i.e., 1ISO 14040 and ISO 14044). Other international reference guides and
reports providing more detail in the application of LCA'® and organizational value
chain approaches?® can also assist on steps not broadly explained in this chapter.

3.2 Definition of goal and scope

Goal and scope definition is the first phase of an O-LCA. These shall be clearly stated
and consistent with the intended application. The goal and scope greatly determine
the subsequent phases of O-LCA, and due to the iterative nature of the methodology,
they may have to be refined during the study.

Goal of the study

The first step of an O-LCA is to describe the goal of the study. Why is an O-LCA being
conducted? What question(s) are we trying to answer? Who will use the results?
What do we want to assess? The goal definition must be clearly specified because it
is decisive for all the phases of O-LCA that follow. Furthermore, in defining the goal
of the study, ISO/TS 14072 requires to unambiguously state that the results are not
intended to be used in comparative assertions intended to be disclosed to the public.

An O-LCA could be undertaken to, for instance, identify impact reduction opportunities
along the value chain, performance tracking over time, or improving knowledge,
control, management and transparency of operations involved in the portfolio
provision. The most common goals that may lead an organization to perform an
O-LCA are detailed in Section 2.2. Box 2 (p.26) lists some of the O-LCA strengths
and opportunities highlighted by the First Mover stories. Report 1 (p.41) provides
additional detail for one of these stories.

Scope of the study

The next step is to define what is going to be analyzed and how (i.e., the scope). In an
O-LCA study, the scope should be unique and sufficiently well-defined to ensure that
the breadth, depth and detail of the study are compatible and sufficient to address
the stated goals (ISO, 2006b). Practitioners should be sure to adequately describe
the organization under study, the limits placed on the organization’s life cycle (which
ideally are equivalent to the border between economy and nature), from where the
data will be coming and the quality required, how information will be handled, and
other scoping decisions. The definition of goal and scope of a First Mover story is
presented in Report 3 (p.52).

19  See the several reports available from the website of the UNEP/SETAC Life Cycle Initiative (UNEP/SETAC, 2014)
and the “ILCD Handbook” collection (European Commission, 2010b).

20  See the “Organisation Environmental Footprint (OEF) Guide” (European Commission, 2013a), ISO/TR 14069
(ISO, 2013) or the “Corporate Value Chain (Scope 3) Accounting and Reporting Standard” (WRI and WBCSD, 2011a).
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Report 1. Shiseido: Goals for corporate value chain environmental analysis

Shiseido group, a cosmetics and personal
care products company, lives on its mission
“We cultivate relationships with people. We
appreciate  genuine, meaningful values.
We create beauty, we create wellness”.
Accordingly, Shiseido aims to provide goods
and services that support the beauty and
wellness of people within sustainable thinking.
Some early examples of its commitment
to sustainability are the re-fill products or
the gradual switch to green-polyethylene
in packaging. Moreover, Shiseido recently
carried out an assessment for Japanese
business to evaluate its GHG emissions and
water consumption through the value chain.

Corporate value chain environmental analysis
was applied to discover hotspots, cost
reduction opportunities and business risks
of current Shiseido activities. It was useful to
ascertain the efficacy of Shiseido practices
and for decision making by a combination of
product LCA and organizational perspective.
Furthermore, Shiseido meant to fulfill
international commendation, particularly for
big companies, to collect, measure, manage
and disclose information about environmental
burdens throughout their value chain.
Shiseido decided not to use the approach to
compare the results with other organizations

because of its high uncertainty.

Shiseido focused on the two categories GHG
emissions, due to the global concern about
climate change, and water consumption
because of their materiality for the sector.
ldentifying which were the most effective
actions to optimize water use within value
chain activities was essential for Shiseido.
Personal care products and cosmetics rely
on many kinds of raw materials made from
plants, which are dependent on sustainable
water use.

Another important goal for Shiseido was to
have an efficient and time-saving solution for
environmental data management. Therefore,
as a result of the analysis, Shiseido is now
developing an original environmental data
management system, named CLIC (Calculator
of Life cycle Inventory for Corporate). CLIC
powerfully supports  Shiseido to easily
calculate and update GHG emissions and
water consumption of the organization. CLIC
tallies up LCl data — from products, suppliers,
manufacturing and sales, along with
secondary data — in one click. In parallel, a
derived calculator has been also created for
products, named CLIP.
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The following elements (adapted from ISO/TS 14072) shall be considered and clearly
described in the scope definition:

¢ QOrganization to be studied (Section 3.2.1);

e Products, operations, facilities and sites of the organization included in the
reporting organization?' (Section 3.2.1);

¢ The reference period considered (Section 3.2.1);

¢ Reporting flow (Section 3.2.2);

e System boundary?? (Section 3.2.3);

e Allocation procedures (Section 3.3.4);

¢ |mpact assessment methodology and types of impacts (Section 3.4);
e Interpretation to be used (Section 3.5);

e Data and data quality requirements (Section 3.3.5);
e Assumptions;

e Value choices and optional elements;

e |imitations;

e Type of critical review, if any (Section 5.2); and

e Type and format of the report required for the study (Section 5.2).

3.2.1 Reporting organization

The primary purpose of the reporting organization in O-LCA, an element comparable
to the ‘functional unit’ in product LCA, is to define the unit of analysis. The reporting
organization shall be consistent with the other elements of the goal and scope of the
study and be clearly defined and measurable (ISO, 2014c). Therefore, the following
items should be defined:

e Name and description of the organization or subject of study (e.g., business
divisions, brands, regions or facilities involved) (Sub-section A);

e Definition of the consolidation method (Sub-section B); and

e Reference period. See Sub-section C.

The first two items answer the question: who is the organization under study? The
consolidation method selected affects the definition of the subject of study. At the
same time, the consolidation is only applied over the subset of the organization
considered in the study. Therefore, Sub-sections A and B are interconnected and
should be considered at the same time. The last item reports when the assessment
of the organization was conducted.

21 As described in Annex D, for this Guidance, the concepts ‘reporting organization’ and ‘reporting flow’ are
together equivalent to ‘reporting unit’ in ISO/TS 14072 (ISO, 2014c). ‘Reporting organization’ is the definition of
‘reporting unit’ and ‘reporting flow’ is its quantification.

22  ‘System boundary’ sets the limits of the study and includes all the direct and indirect activities. The authors
initially preferred the term ‘organization system boundary’ as the O-LCA equivalent to ‘product system boundary’,
but was changed so as to avoid confusion with the term ‘organizational boundaries’ (e.g., used in the GHG Protocol
Corporate Standard), which only makes reference to operations owned or controlled by the ‘reporting organization’.
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A. Subject of study

Although this Guidance recommends and encourages full organizational assessment,
the definition of organization by ISO/TS 14072 (Box 3, p.30) does consider different
levels of assessment. O-LCA may focus on either the organization as a whole or
portion thereof, for instance business divisions, brands, regions or facilities. The
organization considered may not necessarily be a legal entity. In Figure 5, an imaginary
example for a producer of snacks and drinks is illustrated. Each dot represents one
facility, with different shapes for each brand. Four subsets of the organization that
would potentially come under consideration are proposed: the whole organization, a
brand, a business division and a region.

One common scenario is an organization that plans to do a complete O-LCA in the
future but wants to start with a pilot assessment. Transparent criteria should be used
to select the pilot case, for instance, according to previous product LCA studies or
based on hotspots analysis results, the availability of data, legal compliance issues,
etc. Another scenario is an organization producing at essentially independent sites for
diverse sectors. For instance, a company that produces chemical and food products
would more than likely have separate production lines and sites involved; indeed
most of the suppliers may be different. The different sectors may have very distinct
operations and thus offer very different impact reduction potential. An assessment
carried out on a subset of an organization is described in Report 2 (p.44).

The subset or segment selected should represent a clear unit of operation (e.g.,
business divisions, brands, regions or facilities). Deliberate exclusion of subsets because
of their expected performance (e.g., particularly polluting or controversial facilities) is
discouraged. Justification for the subset selection should be reported transparently,
particularly if results are intended to be disclosed to the public. In the case that different
subsets of an organization are assessed separately, aggregation of the respective
results should be done with care in order to avoid double counting or gaps.
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An assessment
carried out on
a subset of a
First Mover is
described in
Report 2 (p.44).

The whole Business division Business division FOOD: Business division DRINKS:
company Delicious DRINKS 4 Brand ChocoSnacks ® Brand CoffeeTime
Snacks LLC Asia region * Brand ChipsSnacks + Brand SoftDrinks

Brand ChocoSnacks Brand PastriesSnacks

in South America

Figure 5. Simplified organization structure and example of potential subsets to be assessed.
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Report 2. BASF: Demarchi, a pioneering site at the company strategy

A few years ago, the chemical company
BASF decided to promote sustainable
management and education for sustainability
in its production units at the Brazilian locality
of S4o Bernardo do Campo through a project
named “Demarchi+Ecoeficiente”. The project
identified critical issues and improvement
opportunities. The first edition compared the
industrial complex performance for 2010 and
2011 and was carried out over 8 months.
A second edition, which added results for
2012, built on the initial experience and was
completed in only 7 months. The milestones of
the project are explained in Report 16 (p.99).

Pioneering project

This initiative focused on a subset of the
BASF corporation — the industrial complex
in the Demarchi neighborhood (S&o
Bernardo do Campo) — that includes seven
production plants mainly dedicated to paints
and varnishes production. The complex is
internationally recognized for its operational
excellence and is aligned to the global
strategy of BASF. It was targeted to be a pilot
project to provide momentum for replication
in other sites of the organization.

Scope for the environmental assessment

LCA was applied as the primary assessment
methodology. The reference unit was 1 ton
of finished product taking into account the
portfolio mix and proportions of the Demarchi
industrial complex. The study considered the
volume of finished products classified as
shipped.

The analysis included the elementary
processes that work together in the
production of intermediate products, which
in turn, serve as inputs for the subsequent
processes producing the finished goods. In
so doing, the study evaluated the impact

of the whole Demarchi production and the
contribution from each production unit. The
cradle-to-gate boundary is consistent with the
goal to only evaluate the production system,
and includes neither capital equipment nor
subsidiary activities (e.g., canteens).

The principal source of primary data was the
Annual Production Report, which is extracted
from BASF's own data processing system
and contains the amount, volume and cost
of all raw materials consumed on-site. From
the complete list of raw materials, those with
lower mass representativeness for the whole
complex (<0.3%) and for each production
unit (<1%) were disregarded. After this
cut-off stage, the list was amended according
to price and dangerousness. Secondary data
(e.g., technical literature, research reports
and LCA databases) was also used.

Environment and other indicators

Two flows — raw materials and energy
consumption — and five impact categories
— depletion of natural resources, cumulative
energy consumption, human toxicity potential,
land use, and an aggregated impact category
called emissions — were considered. The
emissions indicator  includes  gaseous
emissions (divided into the categories global
warming potential, photochemical ozone
creation potential, ozone depletion potential,
and acidification potential), liquid emissions
(i.e., volume of wastewater), and solid
emissions (i.e., the inventory flow waste
generated). The potential of accidents and
occupational health issues was also analyzed.
In an upcoming evaluation for the year 2013,
the indicator water footprint has also been
added. The results were normalized with
respect to current situation in Brazil — and the
observed importance (relevance factor) was
used in the grouping of the impact categories.
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B. Consolidation method??

In the case of local organizations, they are often the reporting organization per se. Yet,
in the case of bigger and more complex organizations, the subject responsible for
the environmental impacts is usually ambiguous, and thus needs to be determined.
This shall be done through the definition of the consolidation methods, which will
assist in representing the structure of the organization and its relationships with other
organizations.

Operations vary in their legal and organizational structure. As listed by WRIand WBSCD
(2004), they include wholly-owned operations, incorporated and non-incorporated joint
ventures, subsidiaries, and others. If the organization has jointly-owned operations,
the operations considered within the reporting organization differ depending on the
consolidation method used. The organization shall consolidate all its units or parts
(e.g., business divisions, brands, facilities) by one of the following approaches (WRI
and WBCSD, 2004; ISO, 2013, 2014c):

e Control: the organization includes units over which it has control. Control can be
defined in either financial or operational terms:

e The organization has financial control over a unit if the former has the ability
to direct the financial and operating policies of the latter with a view to gaining
economic benefits from its activities.

* The organization has operational control over a unit if the former or one of its
subsidiaries has the full authority to introduce and implement its operating
policies at the operation.

e Equity share: the organization includes units according to its share of equity interest
(i.e., according to the organization’s percentage ownership of each of the units).

When equity share is selected, only a part of a certain business division, brand,
or facility may be included in the reporting organization of the study. Under the
financial or operational control approach, an organization accounts for 100% of
the impacts from units over which it, or one of its subsidiaries, has operational or
financial control (WRI and WBCSD, 2004). The percentage of ownership or control
by the organization over the units involved shall be used to distribute the impacts
corresponding to each of those units.

If the organization wholly owns and controls all its units, the reporting organization
will be the same, regardless of the approach used. If this is not the case, many
permutations are possible. Considering the diagram in Figure 6, Division Il is
financially and operationally controlled by the reporting organization, and the
latter has 25% of the shares of the former. Hence under the control consolidation
methods, the entire (100%) Division Il is included in the reporting organization,
while with the equity share approach, only 25% of Division Il is considered. To take
another example, Division V is 50% owned by the reporting organization but the
latter has neither financial nor operational control. In this case, either 50% or 0%,
respectively, of Division V is included in the reporting organization when an equity
share or control approach is applied, Finally, when a unit is operationally controlled

23 It should be acknowledged that in other reference documents, consolidation methods are described during the
definition of the boundaries (e.g., GHG Protocol Corporate Standard and ISO/TS 14072). However, consolidation
methods have an effect on both the system boundary and the definition of the reporting organization. Therefore,
in this Guidance, the authors have defined consolidation methods when describing the reporting organization, in
order to ensure consistency. This is not in real conflict with ISO/TS 14072 (ISO, 2014c), but a matter of order on the
introduction of the concepts.
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but the reporting organization has neither financial control nor ownership rights,
as it is the case for Division |, the reporting organization includes 100% of this
business division for operational control, while 0% is considered for the other two
consolidation methods.

o0 .
:r 100% Division |
! 25%
L 100%_ | A
T o0% Division Il
i Li100% | o
O ] Facility B
t--90% 1 Division IV
1 0%
L os0%
L 0% A
o [MSIONN
Status of the unit: Consolidation approach:
Owned (shaded Financially Operationally —— Eguity §hare
) controlled controlled | "7 Finangial control

Figure 6. Example of units and their relation with the reporting organization for different consolidation
methods.
Source: own elaboration inspired by WRI and WBCSD (2004)

Continuing with the example above, once the inventory data for inputs and outputs
for Division Il is collected, the percentages (e.g., 25% for equity share or 100% for
control approaches) are used to attribute the impacts to the reporting organization.
The remaining part in the equity share scenario (i.e., 75%) should be considered in
the O-LCA of the other owners of Division Il. The same procedure would also be
applied to the other divisions, processes, business, brands, facilities, etc. of the
reporting organization.

Each consolidation method is suitable for different situations and conditions. Control
approaches do not fully reflect the financial risks and rewards garnered through
financial risk management, but have the advantage that they include only those units
over which the organization has direct influence. In this way, control approaches
facilitate the collection of data and the implementation of potential improvements
identified through O-LCA. Equity share is more straightforward when an organization’s
structure is complex. Moreover, this method best facilitates financial management
by reflecting the full financial risks and rewards; it is less subject to interpretation,
but may be less effective for tracking the operational performance of management
policies (WRI and WBCSD, 2004; ISO, 2013). WRI and WBCSD (2004) gives detailed
clarification on the suitability of the approaches.

Regardless of the approach used, the organization shall document which consolidation
method is applied and justify any deviation from the selected method. When a unit is
controlled by several organizations, these should universally adopt one consolidation
method to avoid double counting or underestimation (ISO, 2014c).
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C. Reference period

It is necessary to set the reference period (i.€., the specific time period for which the
organization is being studied), as the results are valid for that period. Reference period
is recommended to be one operation cycle of the organization, and in accordance to
financial and other reporting schemes, one year is the preferred option. Other periods
may be considered if properly justified (e.g., in the case of seasonal services).

3.2.2 Reporting flow

The reporting flow is a measure of the outputs of the reporting organization. It is a
quantitative amount and constitutes the basis for completing the inventory of O-LCA.
The reporting flow links the different units in the value chain with the portfolio of the
reporting organization. According to the OEF Guide (European Commission, 2013a)
reporting flow should answer the questions What? How much? How well? How long?
See Box 4 for more discussion regarding the two latter questions.

The most common way to define the reporting flow is to refer to the nature and
amount (i.e., What? How much?) of the organization’s product portfolio provided
over the reference period. The amount of products can be quantified per unit (e.g.,
number of jeans or skirts produced by a clothing manufacturer, or number of patients
attended to in a hospital), per weight (e.g., kilograms of steel, iron and aluminum
provided by a metal producer), or per volume (e.g., liters of milk produced by a
farmer). Matching the reporting flow definition with existing records in the reporting
organization’s management control system can ease the adoption of O-LCA. If a very
detailed portfolio is available, the organization may use it, otherwise, representative
products of the clusters in the portfolio are to be contemplated (see for instance
Report 5 on p.67, Report 7 on p.75, and Report 17 on p.100).

An organization may also define its portfolio in non-physical terms, such as economic
revenue and number of employees. It could be very useful, for example, in organizations
providing a very wide portfolio of products, to aggregate them in a unique figure.
However, monetary value might not always adequately mirror the physical realities
because prices depend on non-physical parameters and vary over time. The number
of employees indicator does not allow measuring efficiency improvements over time.

One special case is organizations with product portfolios that change dramatically
over time (e.g., agricultural producers using crop rotation or organizations providing
customized products on demand). In such cases, one option would be to compare
time periods with similar product portfolio characteristics. However, if continuous
performance tracking is intended, the use of parameterized data sets or even system
models can provide quantitatively usable information over time.

Finally, for many organizations that provide services or social functions, the
identification and quantification of the reporting may be particularly challenging. An
example is a consultancy providing expert or professional advice services, for which
it is difficult to define and quantify the products sold. Here, the reporting flow could
be quantified, for instance, in economic terms, in the number of hours of advice
provided, or per number of employees. Another related challenging situation is for
organizations selling very client-specific products, as the aggregation into categories
of products may not be meaningful.
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Box 4. Quality and durability of the products in the portfolio

Answering the questions How long? and How well? during the characterization of the reporting
flow of an organization that provides more than a few products can be particularly challenging.

During performance tracking, a quality and/or durability indication may be critical to the
interpretation of the results. One example of their relevance is when a product in the portfolio
is re-designed for improved durability or performance. A possible consequence of this may
be more intensive energy or resource consumption during manufacturing stage, on per unit
basis. If only the type and number of products produced are considered (What? and How
much?) in the study, performance tracking might show an increase in the environmental
impacts, but would not reflect any long-term benefits of the measure.

Ideally, the level of performance (How well?) for each of the products in the portfolio should be
stated (e.g., in the case of paint, the thickness of the layer when applied to a wall of certain
characteristics), as should its life span or durability under standard conditions (How long?).
These parameters are even more difficult to quantify for services and for a broad product
portfolio. Quality and durability, both for goods and services, can be reflected by economic
revenue, since product price is often an indicator of its quality/durability. However, the use of
gconomic data introduces more uncertainty into the results.

Guidance on Organizational Life Cycle Assessment I



3.2.3 System boundary

Organizations are ultimately embedded in networks of social, financial and physical
relationships (Figure 7). It is therefore necessary to establish boundaries that formally
define which of these relationships will be considered in the study, and which will
be disregarded. As previously mentioned, the resource use and emissions linked to
processes upstream (e.g., goods and services purchased by the reporting organization)
or downstream (e.g., linked to the distribution and end-of-life of the products) can be as,
or more, determinant of the overall environmental profile of the reporting organization
than ones occurring within the reporting organization (Pelletier et al., 2013).

As defined by ISO 14044 (ISO, 2006c), the system boundary in product LCA is “a
set of criteria specifying which unit processes are part of a product system and thus
determine which processes shall be included within the LCA”. As in product LCA,
the use of LCA databases in O-LCA expands the processes and tiers considered
beyond the system boundary, though in a rough form and using generic data. The
main requirements of system boundary definition in LCA apply for O-LCA, although
some specific requirements and recommendations are presented below.

Upstream

Material Material
producer producer

N

(- REPORTING
D ORGANIZATION
—

Y

Strong

Weak

Tier 3
Tier 2

Distributor

Retailer Retailer
Consumer Consumer
Consumer Consumer
Weak

Downstream

Figure 7. Simplified example of supplier tiers in the value chain of an organization.
Source: own elaboration based on GRI (2005).

A. Requirements and guidelines for system boundary definition

According to ISO 14044, system boundary shall be documented and justified in
accordance with the goal and scope of the study. An organizational chart or diagram
can show the reporting organization’s operations, value chain, and their inter-
relationships. The complete life cycle covering all inputs and outputs related to the
reporting organization’s activities shall be considered and disclosed, with justification
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for any exclusion. Therefore, system boundary shall be defined to include direct as
well as indirect resource use and emissions (see Section 3.3.1). The former occur
within the reporting organization, while the latter take place throughout the value
chain linked to organization’s activities (Box 5). Moreover, supporting activities should
be included (e.g., marketing, stock storage, research and development, heating at
the offices, etc.), see Section 3.3.1.D.

Organizations usually face choices on how many levels upstream and downstream
from which they should obtain data. Ideally, the entire value chain should be analysed,
but resources and data availability can pose a challenge. Considering the complex
interdependence of processes in modern economies and the high degree of
complexity of international value chains, it would be fair to assume that in general
all sectors are directly or indirectly connected. Therefore, including the ‘entire’ value
chain would often mean spanning the global economy (Suh et al., 2004). Section
3.3.2 is devoted to help prioritize the activities to be included in the study and those
activities deserving better data quality.

Box 5. Direct and indirect resource use and emissions

Resource use and emissions (to air, water and soil) are divided into direct and indirect (WRI
and WBCSD, 2004):

Direct resource use and emissions are those from sources that are owned or controlled by
the reporting organization.

Indirect resource use and emissions are consequence of the activities of the reporting
organization, but occur at sources owned or controlled by another organization or the
consumer (upstream or downstream).

Direct resource use and emissions are those considered in scope 1 for the GHG Protocol
Corporate Standard (see Annex C), while scope 2 and 3 are together equivalent to the indirect
resource use and emissions in this Guidance. Several initiatives are working on the definition
of the three scopes, particularly scope 2, for other environmental aspects apart from GHG
emissions (see for instance Draucker (2013)). Braunschweig (2014) defines power production,
waste and waste water treatment as potential activities to be considered in scope 2 for all
impact categories, because these are standard infrastructures used by society to support
economic activities.

B. Boundary for the entire or for a subset of the organization

As explained above, an organization may be interested in assessing the entire
organization or a subset (see Sub-section 3.2.1.A). The system boundary should
be defined according to the reporting organization. Figure 8 presents three potential
subsets for a simplified organization: differences are shown in the delimitation of the
system boundary and for the two approaches cradle-to-grave and cradle-to-gate.

When the reporting organization is the organization per se, the two entire Facilities
| and Il are considered (Figure 8a), and all the related upstream and downstream
processes are involved. However, the entire value chain of the organization is not
included if only a subset is assessed. In the example of Figure 8b, only two of the
production lines in Facilities | and Il produce the selected brand (Product B and B’),
thus the product line A and associated value chain are out of the scope. Similarly,
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Figure 8. Reporting organization and corresponding system boundary.

when Facility Il is the subject assessed (Figure 8C), product line A and associated
value chain are also excluded, and Facility | is merely a supplier of the reporting
organization for Product B and B’.

C. Cradle-to-gate or cradle-to-grave assessment

A complete cradle-to-grave assessment of an organization should include the
resource consumption and emissions of the use phase and the end-of-life phase
(i.e., waste disposal and treatment) of products sold by the reporting organization in
the reference period (see Figure 8) (ISO, 2014c).

Nevertheless, modeling the downstream activities is not always feasible. Calculating
input and outputs for the use phase typically requires product design specifications and
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assumptions about how consumers use products. Similarly, end-of-life assessment
involves being informed about the final fate that users or waste managers give the product.

In accordance to ISO/TS 14072 (ISO, 2014c), downstream activities should be
included if products directly consume energy or generate emissions during use phase
(e.g., automobiles, aircraft, power plants and buildings) or indirectly consume energy or
cause emissions during use (e.g., apparel that requires washing and drying, food that
requires cooking and refrigeration or soaps and detergents that require heated water).

If the organization has no influence on the use and end-of life stage of its products
(e.g., via product design or recycling campaigns), it may select the cradle-to-gate
perspective, (i.e., up to the gate of the reporting organization), thus downstream
stages are excluded. The latter situation is quite commmon for raw materials and
intermediate products. In Figure 8, both a cradle-to-gate and cradle-to-grave®
boundary are defined for the three simplified subjects of study (Sub-section 3.2.1.A).

D. Offsetting

According to the GHG Protocol Corporate Standard (WRI and WBCSD, 2004),
offsets are discrete GHG emission reductions used to compensate for resource use

Report 3. Accor: Goal and scope definition for Accor’s environmental footprint

The hotel group Accor performed its The reporting flow is defined as the yearly

environmental footprint in 2011 within the
context of a CSR strategic assessment,
given Accor’s desire to have a global view
of its relevant environmental impacts. The
study involved nearly a year of groundwork.
Accor’s goal to quantify metrics on its global
environmental impacts led to the creation of
a specific methodology to provide accurate
information about the real environmental
issues of Accor’s activity beyond CO, and
on-site activities, and thereby to build the
best possible strategy to curb its impacts and
generate value for the group’.

To fit Accor’s environmental footprint within
an O-LCA framework as defined in this
Guidance, the reporting organization may be
defined as the worldwide international group,
over one year, including operational control?.

number of overnight stays, breakfasts served
and meals served as representative of Accor’s
basic services offering.

The boundary of the study was defined to
be the three main life cycle steps of a hotel,
namely, construction, use phase and end-of-
life. The use phase is the most significant, and
includes the accommodation service, hotel
restoration services and hotel management
(recreational services are excluded). The
activities included in the system boundary
were splitinto 11 activities (on-site water use,
on-site energy use, on-site air conditioning &
cooling system, on-site waste management,
external laundry cleaning, food and beverage,
construction & renovation, room equipment,
hotel management, offices management, and
employee travel). For each activity the life
cycle perspective was considered.

1 Read more about Accor’s First Mover story in Report 7 (p.75) and Report 10 (p.82).

2 Owned, operated and franchised hotels are included in the study. In the case of Accor, operational control
includes franchised hotels because they are required to follow the brand’s business model.

24 Another additional but theoretical alternative is the cradle-to-cradle approach, which considers a circular system
where resources are tightly linked to EoL of products (i.e., a system that is not only efficient but also essentially waste
free). Although a complete cradle-to-cradle is not achievable, mainly due to the Laws of Thermodynamics, circular
economy and reverse logistics (Ellen MacArthur Foundation, 2014) are using the concept for promoting a change of
behavior in industrial and human systems.
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or emissions elsewhere. They are calculated relative to a baseline that represents a
hypothetical scenario in the absence of the project. Accordingly, for an environmental
multi-impact assessment, hypothetical offsetting scenarios shall be considered for
every impact category.

Environmental offsetting?® is not supported by this Guidance. According to ISO/
TR 14069 (ISO, 2013), offsetting shall not be aggregated with the organization’s
results. Nevertheless, practitioners can show offsetting separate of the results.
Any offsets used should be based on credible methods, which should be clearly
described in the study.

3.3 Life cycle inventory analysis

The inventory is the O-LCA phase when data is collected, systems are modeled, and
life cycle inventory (LCI) results are obtained, based on the study’s goal and scope
definition (see Report 7, p. 75). This should be done iteratively with the other phases
of O-LCA. The inventory should consist of all inputs (e.g., energy, water and materials)
and outputs (e.g., products, co-products, waste and emissions to air, to water and to
soil) connected with the activities involved in the provision of the reporting flow (see
Section 3.2.2) and considering the system boundary definition (see Section 3.2.3).
For direct activities, the inventory shall include all inputs and outputs. Regarding the
value chain, it is recommended to consider all the inputs and outputs from indirect
activities that are included in the system boundary.

The inventory should be ultimately expressed as elementary flows, defined as
“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” (ISO, 2014a). Non-elementary (or complex) flows, which comprise
the remaining inputs (e.g., electricity, materials and transport processes) and outputs
(e.g., waste and by-products), should be transformed into elementary flows.

For conducting the inventory phase, operational steps in the central column of Figure
9 should be performed. The most time-consuming step in the inventory is data
collection. The type of data used, the quality, and the sources used in the study shall
be transparently reported. Additionally, data quality requirements and the method
selected for handling multi-functionality influence the LCI (sections 3.3.4 and 3.3.5).

Different approaches may be adopted for completing the inventory for direct and
indirect activities. In general, better quality and more specific data is expected for
activities inside the reporting organization, while more generic data may be used for
the remaining activities (Section 3.3.3). Nevertheless, organizations should strive to get
precise information on their operations and value chain, rather than estimates. Prior
to getting to the optimum stage, intermediate steps may be necessary, where data
would be estimated, extrapolated, etc. Data collection and data quality improvement
should be an iterative process during the assessment and over time. In years following
the first assessment, organizations should improve the data quality of the inventory by
replacing lower quality data with higher quality data as it becomes available.

25 Allthe other related methodologies are also discouraging the accounting of offsets in the environmental reporting
of an organization (WRI and WBCSD, 2004; ISO, 2006d, 2013, 2014c; European Commission, 2013a).
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The activities
considered by a
First Mover story
are presented in
Report 4 (p.56).

Goal
and Identify involved activities/processes
scope
definition Data
(in section (Prioritize data collection efforts) quality
3.2) requirements
Select data collection approach (in section 3.3.5)
Data collection
Validation of data
Relating data to reporting flow r\ﬂﬁtg-;‘gtr;ggoanghz
Data aggregation
4

Figure 9. lterative steps of 0-LCA inventory analysis.
Source: modified from ISO 14040 (ISO 20062)

3.3.1 Activities involved

The inventory should include all the resource use and emissions associated with the
activities within the system boundary (see Figure 10). The list below presents potential
activities to consider — additional ones may be defined — based on activity lists proposed
by WRI and WBCSD (2004, 2011a) and by European Commission (2013a), and is
classified into direct activities and in upstream/downstream indirect activities. The
activities considered by a First Mover story are presented in Report 4 (p.56).

A. Direct activities

Generation of energy resulting from combustion of fuels in stationary sources
(e.g., boilers, furnaces and turbines).

Physical or chemical processing (e.g., from manufacturing, processing and cleaning).

Transportation of materials, intermediate products, products and waste in vehicles
owned or controlled by the reporting organization.

Employee commuting, organization personnel travel, and client and visitor
transportation using vehicles owned or controlled by the reporting organization.

Disposal and treatment of solid and liquid waste when processed in facilities
owned or controlled by the reporting organization.

Consumption of natural resources extracted with equipment owned or controlled
by the reporting organization (e.g., consumption of river water, extraction of
minerals and trees).

Emissions to air and discharges to water and soil from intentional or unintentional
releases (e.g., cooling water released to a river, emissions after application
of fertilizers to soil, and gaseous or liquid emissions leaked through cracks in
collection pipes).
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Figure 10. Direct and indirect activities and resource use and emissions.
Source: own elaboration based on WRI and WBCSD (2011a).

B. Indirect upstream activities

Extraction and/or production of purchased:

» Raw materials (e.g., sand, wood and water),

» Fuels (e.g., crude oil and natural gas),

» Goods (e.g., packaging and intermediate products),

»  Qutsourced services (e.g., marketing, legal, information technology (IT) and
logistic services),

»  Capital equipment (e.g., machinery used in production processes, buildings,
office equipment, transport vehicles and transportation infrastructure).

Extraction, production and distribution of purchased electricity, steam and
heating/cooling energy.

Disposal and treatment of solid/liquid waste generated by operations of the
reporting organization when processed in facilities it neither owns nor controls.

Transportation of raw materials, fuels, goods and capital equipment (between
suppliers and from suppliers), and waste, in vehicles not owned or controlled by
the reporting organization.

Employee commuting and organization personnel travel using vehicles not owned
or controlled by the reporting organization.

Operations of assets leased by the reporting organization.

Furthermore, indirect upstream activities should also include inputs and outputs
generated by other upstream activities. For instance, extraction, production and
transportation of electricity consumed during raw materials extraction and fuels, goods
and services consumed for the disposal and treatment of solid/liquid waste generated.
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C. Indirect downstream activities

Transportation and distribution of products to the client or travel of the client
to the place of consumption, where the means of transport are not owned or
controlled by the reporting organization.

Processing and storage of products provided to the client (e.g., when the good is
an intermediate product that needs small additional transformation before being
offered to the final consumer) in facilities not owned or controlled by the reporting
organization.

Use or consumption of the provided goods (e.g., electricity and water consumed
while using and cleaning a certain house appliance) and services (e.g., electricity
and water consumed during the accommodation of a guest in a hotel).
End-of-life (EoL) treatment of products sold.

Operation of franchises, investments and assets, owned by the reporting
organization (lessor) and leased to other entities.

As with indirect upstream activities, indirect downstream activities should also include
inputs and outputs generated by other downstream activities, for instance during EoL.

Other direct or indirect activities could also be defined, if necessary. Particularly,
more specific definition of the activities considered within the system boundary is
recommended for the specific study. The organization may use a list of documented
expenses to cross-check whether the inventory includes all the reporting organization’s
activities. Here, attention should be given to avoiding double counting of resource
use and emissions between different activities (e.g., transport between stages of the
value chain and intermediate products’ life cycle).

Report 4. Colruyt Group:Activities included in the Organization Environmental Footprint'

This is one of the few cases where the OEF The five in-house products deemed
Guide has been applied, and was completed representative  for the cradle-to-grave

during the OEF pilot phase in 2011 (European
Commission, 2013). The study duration
was about one month. The assessment
considered, in principal, the whole Colruyt
Group including retail, wholesale and
food service and other activities, with the
exception of France where only the food
service activities were taken into account.

Regarding the boundary, a cradle-to-grave
analysis was limited to in-house products
(own brands Boni, Everyday, etc. that have
been processed in some way by Colruyt
Group employees), while a gate-to-gate
analysis was made for the other products (i.e.,
international brands provided in the shops of
the organization, such as Coca-Cola, Nestlé,
etc., without any transformation).

analysis were rice, coffee, meat, wine and
cheese. Figure 11 summarizes the activities
and resource use and emissions considered
gate-to-gate (direct activities) and up and
down the value chain (for the 5 in-house
products assessed).

Primary data collection was performed
across all Colruyt Group sites. Significant
efforts were made to consolidate and cross-
check the information generated from the
numerous sites that was provided partially
in a different format or units, or not always
using a consistent system boundary. Generic
life cycle inventory data was additionally
used to calculate cradle-to-gate inventory of
the five in-house products.

1 Own elaboration from a summary of the “OEF report pilot testing phase” prepared by Manuele Margni

(CIRAIG).
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Report 4. (Continued)

The results of the OEF showed that three
parts of Colruyt Group made significant
contributions to the overall environmental
impact: principally the activities upstream
and downstream related to the in-house
food products, but also the transport
activities and the site level activities of the
shops and the processing sites (e.g., cooling
at shops has a significant contribution to
ozone depletion). Results beyond climate
change provided insightful information for
other impact categories.

UPSTREAM
ACTIVITIES

sold in shops

Site-level activities:

Currently, Colruyt Group is still involved in the
OEF retail sector rules elaboration, together
with other retailers such as Carrefour, Kering
and Office Depot. In upcoming versions of
the study, system boundary is planned to
be broadened, particularly in France, and
data quality improved. In the short term, the
results of Colruyt Group’s organizational LCA
are intended to support two internal action/
reduction plans in operation; one on energy
use and one on climate change. Within the
next few years, Colruyt Group is committed
to start using the results as a basis for its
environmental action plan.

Production and transport of the 5 in-house food products

Packaging and editing material bought to pack or re-pack the products to be

* land occupation (non-built areas,

* energy use (electricity, natural gas and e.g., parking)

heavy fuel) » cooling fluids leakage (for shops,
« capital equipment (buildings) administration sites, processing sites
* water use and DC depots)

DIRECT ACTIVITIES

Employees business travels: Airplane business travel to IT offices in India
Company car transport and employee commuting without company cars

Transportation to shops (distribution):
* company trucks and vans used to distribute the products from DC depots to shops

» cooling fluids leakage from refrigerated trailers

+ use of CO, for refrigerated trolleys

Other site-specific activities (e.g., own renewable energy production)

Customer transportation: customers shopping trip to one of the Colruyt Group shops

DOWNSTREAM
ACTIVITIES

materials and editing materials:

Use phase of the 5 in-house food products and corresponding packaging
materials and editing materials: energy and water uses for any relevant process,
e.g., storage in fridge, cooking, coffee making, dishwashing

End of life of 5 in-house food products and corresponding packaging

« transport from use site to collection center
« transport from collection center to treatment site
« waste treatment (recycling, incineration with energy recovery and landfilling)

Figure 11. Colruyt Group — List of direct (for all products) and indirect activities (for the five in-house

products) included in the OEF.

Source: adapted from Colruyt Group.
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D. Recommendations for supporting activities and use phase and end-of-life

Recommendations are provided below for some particular activities. More details on
how to consider the remaining activities could be accessed from the GHG Protocol
Corporate Standard and GHG Protocol Scope 3 Standard (WRI and WBCSD, 2004,
2011a, 2013), and the OEF Guide (European Commission, 2013a).

Supporting activities

Activities and operations of the organization that are not directly involved with the
production of the products, but represent, for instance, managerial, marketing,
design or R&D departments, which are key for an efficient and profitable operation
of the organization. These activities are often disregarded in product LCA, however,
they should be considered in O-LCA. Supporting activities include a very broad
spectrum of activities, like provision of capital equipment, working-environment
related activities, and capital expenditures, for which further detail is given in the
following lines, and many others (e.g., travelling and commuting of employees
and research activities). These activities may be particularly relevant for the
inventory of organizations providing services. In general, involving all the reporting
organization’s activities in the study contributes to achieving a broad view of the
impact reduction opportunities. This will promote lateral thinking in the search for
mitigation alternatives.

If these supporting activities provide service(s) to other organizations outside the reporting
organization (by outsourced or joint services), only the corresponding portion is allocated
to the reporting organization and may be defined on a per worker basis, for example.

Provision of capital equipment

Capital equipment (i.e., buildings, machinery, infrastructures and vehicles) used
to manufacture, store, deliver, etc. In general, assets such as buildings, factories,
vehicles and equipment are used over a different time period than the reference period
considered for O-LCA (see Sub-section 3.2.1.C). According to ISO/TS 14072 (ISO,
2014c), burdens considered in the inventory should take into account the lifespan of
those assets and the time period over which they are used. In that case the calculation
methods shall be clearly justified and documented?®,

Working-environment related activities

In certain sectors, some of these activities may be required by law (e.g., canteen service,
heating and air conditioning of workplace, and cleaning services) or are undertaken
as a choice (e.g., gardening, leisure areas and child-care services). These activities
are related with the working conditions and utilities, but they are only indirectly related
with the production. However, the organization should avoid the ‘knee-jerk’ reaction
to cut them or disregard them from the study solely to reduce their environmental
impact, but should rather work to render them more environmentally friendly.

Leased assets, franchises and investments

The methodological challenge of dealing with immaterial products, like loans, funds,
investments or leased assets, still needs to be addressed, as this is relatively new
ground for LCA. Hence a general approach to cover and allocate financial products

26 When financial accounting approaches are used (e.g., GHG Protocol Corporate Standard (WRI and WBCSD,
2004)), organizations account for the total cradle-to-gate emissions of purchased capital equipment in the year of
acquisition, and provide appropriate context in the report.
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needs to be developed. As an example, the investment category recommendations
by the Greenhouse Gas Protocol initiative are not yet satisfactory, because the
investor shall only account for scope 1 and scope 2 emissions of the investees.
Scope 3 emissions are disregarded for simplification, though they can often form a
substantial part of the total impacts (Finkbeiner, 2013). Further advice will be available
in the upcoming document “Financial Sector Guidance for Corporate Value Chain
(Scope 3) Accounting, Reporting and Risk” (WRI and WBCSD, 2014a).

Use phase and end-of-life

When the system boundary includes cradle-to-grave activities, forecasting use phase
and end-of-life, particularly in broad and diverse portfolios, may pose a challenge.
Modeling the use and fate of a product is particularly product-dependent (and
sometimes user-, cultural- or regional-dependent) and the parameters to consider
include electricity or water consumed, intensity of use, lifetime, maintenance practices,
waste management practices in the region, etc. The modeling may consider either
average or extreme practices. One solution to reduce the need for data is to define
representative products and types of users to model the whole portfolio.

Product design specifications are one source of data to define the use phase and
end-of-life. Another option is to assume that the user is following product use
instructions provided by the organization, which sometimes also recommends a
specific treatment for disposal. If this information is not available at the level of the
organization, recommendations set by sector associations, consumer associations
or by other institutions can be used; otherwise, consumer survey results can be
conducted. Regarding the final fate of the product, statistical data from regional
waste managers may be of use.

If the contribution of the use phase to the total impacts is relevant and the data
used to model this phase can be improved, it is recommended to find better and
more specific data in the following applications of O-LCA. Additionally, it is highly
recommended that the organization performs sensitivity analysis for best and worst
practices, and states if significant differences are perceived in the results.

I Guidance on Organizational Life Cycle Assessment
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The cut-off
criteria used by
one First Mover

are presented in
Report 2 (p.44).

3.3.2 Prioritize data collection efforts

Accounting for resource use and emissions need Not involve absolutely every input, output
or activity in the life cycle. ISO 14044 allows input and output selection in product LCA
by including a clause with the option for leaving out insignificant inputs or outputs from a
system, generally known as ‘cut-off’. Several criteria are used in LCA practice to decide
which inputs and outputs are to be excluded (e.g., mass, energy and environmental
relevance). The cut-off criteria used by BASF are presented in Report 2 (p.44).

In principle, it is desirable that all the activities within the defined system boundary
are considered in O-LCA studies, with a focus on the inclusion of direct activities.
However, not all of activities are environmentally significant, nor it is possible to acquire
the data necessary to include them (Pelletier, 2013). If it is not feasible to consider the
whole set of activities in the value chain of the reporting organization (i.e., if cut-off is
applied), it should focus on the most relevant activities. For the selected activities, the
organization may either use better data than for other activities, or simply exclude the
other activities. Focusing resources based on significance can enable organizations
to collect higher quality data for the priority activities in the value chain.

Criteria Description of activities

Quantitative aspects

Environmental | Contribute significantly to the total anticipated resource use

impacts and emissions of the reporting organization.
Mass or Contribute significantly to the total mass or energy flow of the
energy reporting organization (across the value chain).

Spending or Require a high level of spending or generate a high level of
revenue revenue.

Organizational aspects

Suppliers’ (Indirect activities) performed by the suppliers at the closest
closeness tiers to the reporting organization (e.g., first, second and third).

Present potential emissions reductions that could be

[ERES undertaken or influenced by the reporting organization.
Contribute to the risk exposure of the reporting organization
. (e.g., climate change related risks such as financial, regulatory,
Risk . . o
value chain, product and technology, compliance/litigation, and
reputational risks).
Stakeholders Deemed critical by key stakeholders (e.g., customers,

suppliers, investors or civil society).

(Outsourced activities) previously performed in-house or
activities outsourced by the reporting organization that are
typically performed in-house by other organizations in the
reporting organization’s sector.

Outsourcing

Sector

guidance Identified as significant by sector-specific guidance.

Table 2. Criteria for identifying relevant activities.
Source: modified from WRI and WBCSD (2011a).
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Organizations can use several methods and criteria to identify priority activities (see
Table 2). Following the GHG Protocol Scope 3 Standard (WRI and WBCSD, 2011a),
organizations should prioritize data collection efforts on the activities that are expected
to have the most significant environmental impacts, offer the most significant impact
reduction opportunities, and are the most relevant to the organization’s business
goals. Where the contribution to environmental impacts cannot be used for prioritizing,
it is recommended to use a combination of other criteria. The criterion or criteria
selected for inclusion of inputs and outputs and the assumptions on which they are
established should be clearly described, and could be iteratively improved. Different
rankings of activities, according to the criteria selected, may be performed for direct
and indirect activities. The effect on the outcome of the study of the criteria selected
should also be assessed and described.

Environmental impacts

Themostrigorous approachto identify priority activities and ensure that no environmentally
relevant flows are cut-off is on the basis of environmental impacts. A quantitative method
based on an initial estimation (screening) of the environmental impacts gives the most
accurate measure of the relative magnitudes of the various activities.

Screening according to the size of impacts may be relatively easy for a single-indicator
assessment (e.g., GHG emissions). With multiple impact categories, flows will contribute
differently to each category, meaning that different flows will need to be cut-off. The
organization should be aware that this would then require determining cut-offs for
each impact category relative to the threshold (Pelletier, 2013), which becomes more
complex when assessing an increasing number of environmental indicators.

An estimation of the environmental impacts of the activities selected may use generic
data, for instance industry-average data, environmentally extended input-output
data (see Box 6), proxy data, or rough estimates. However, if a certain quality is
not achieved for the screening data, misleading conclusions could be drawn as to
whether an input or output will or will not significantly change the overall results.

For environmental and other quantitative criteria, the significance of a certain input
or output on the overall inventory should be defined in accordance with the goal and
scope of the study. All the inputs and outputs that contribute more than a defined
threshold (e.g., percentage) should be included in the study.

Mass and energy

The two other criteria suggested both by ISO 14044 and WRI and WBCSD (20114a)
are mass and energy, though there is no theoretical or empirical basis that guarantees
that a small mass or energy contribution will always result in negligible environmental
impacts. Furthermore, there are suppliers that do not contribute mass or energy, for
example service sectors (Suh, 2004; Huang, 2009a). As suggested by Pelletier et al.
(2013), if a mass/energy cut-off must be applied in the environmental accounting, the
organization should provide recommended methods for energy or mass flow analysis
throughout the value chain.

Spending or revenue

Spending or revenue can be used for identifying the most relevant suppliers and
other partners in the value chain of an organization. A financial spending analysis can
rank purchased products from upstream according to their contribution to the total
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expenditure of the reporting organization. However, as with energy and mass basis,
spending and revenue do not correlate well with environmental impacts, and so this
criterion should not be used alone.

Suppliers’ closeness

Another option is to place the system boundary at least one tier (or the agreed
number of tiers) outside the reporting organization, with one tier understood to
be one step up or down the value chain (see Figure 7, p.49). Take, for example,
a library as the organization in question. They buy books. Their system boundary
must include, at least, the impacts of the book production facilities and distribution
chain. Ideally, it should consider also the value chain of paper, all the way back to
the seeds of the trees.

Because contact with suppliers at the first, second or third tier may be more direct, data
collection would be easier. However, accounting for the resource use and emissions
that are ‘close’ to the reporting organization in the value chain might ignore important
impacts, if a very high percentage of the inputs and outputs lie beyond these first tiers.

Influence

Organizations often have the ability to influence decisions from other organizations,
though they have no real control over them. Typical examples of relationships that may
confer significant influence are contractual relationships that require certain operating
standards and practices, and situations where the reporting organization accounts
for a substantial portion of sales of the other. This is related to suppliers’ closeness, as

Box 6. Input-output analysis data

Input-output analysis or 10A (Leontief, 1986) may be a useful tool for LCA to quantify the
connectivity among industry-service sectors, wherein monetary data can be translated into
environmental inputs and outputs. Environmentally-extended input-output analysis (EE-I0A)
uses economic input-output analysis to map general interdependencies between sectors in
the economy of a given region and quantify those relationships (in monetary terms), and then
assign environmental factors to the sectors as defined by the input-output tables. Therefore,
EE-I0A models estimate direct and indirect environmental effects, i.e., effects caused by the
business sector itself and its suppliers, as well as wider effects in the economy caused by
the suppliers’ suppliers (Reimann et al., 2014).

EE-IOA can be used as a screening methodology to inform estimation of the anticipated
life cycle emissions (Huang, 2009a). Moreover, a combination of EE-IOA data with detailed
process-based data in a ‘hybrid’ data collection approach, the so-called economic input-
output life cycle analysis (EIO-LCA), could be useful to complete the data collection of an
entire value chain. In such a hybrid EIO-LCA, the impact of a specific product is analyzed with
LCA, and the impacts of process chains not included or ‘cut off’ in the LCA are estimated
with the help of EE-IOA (Lave, 1995; Suh, 2004).

Still, apart from GHG emission accountancy, which is available in many national statistics,
only a limited number of other environmental indicators can be found today (Lenzen et al.,
2012). The user should also be aware of other methodological and data challenges, like
country discrepancies in the classification of sectors and products and the lack of specific
models for imports and exports, and for use and end-of-life phases (Suh, 2004; Huang,
2009b; Reimann, 2014).
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it is quite common that organizations have more influence over first tiers of the value
chain (Figure 7, p.49). The reporting organization may prioritize activities in the value
chain where it has the potential to influence resource use and emissions (GRI, 2005;
WRI and WBCSD, 2011a).

Other criteria

The organization may prioritize any other activities expected to be the most relevant
for the reporting organization or its stakeholders. It may include activities that are
significant for the organization’s risk exposure, those deemed as critical by the
stakeholders or that have been identified as significant by sector-specific guidance.
Activities meeting any additional criteria developed by the organization or sector could
also be used (WRI and WBCSD, 2011a).

3.3.3 Inventory quantification

A. Types of data

Two general types of data can be used in the inventory quantification, specific and
generic, for which examples are provided in Box 7. The following are definitions based
on European Commission (2013a):
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Box 7. Examples of specific and generic data’

Specific data sources:

Process- or plant-level consumption data.
Bills and stock/inventory of consumables.

Emissions declared/reported to authorities for legal purposes such as permits or fulfilling
reporting requirements.

Emission measurements.
Mass balance or stoichiometry.
Composition of waste and products.

Procurement and sale department(s) (see Box 8).

Generic data sources:

Industry-average data:
»  data from literature or scientific papers,
» life cycle inventory databases,

» other databases from governments, international governmental organizations,
associations, etc.,

» industry association reports,
»  government statistics.
Average financial data.

Proxy data.

1

Mainly based on WRI and WBSCD (2011a).
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e Specific data (also called primary data) refers to directly measured or collected
data representative of process or activities at a specific facility or set of facilities.

e Generic data (also called as secondary data) is not based on direct measurements
or calculation for the respective specific process(es) or activity(ies), but rather
sourced from a third-party life cycle inventory database or other source.

Generic data can be either sector-specific (i.e., particular of the sector being
considered) or multi-sector. When using generic data, organizations should prioritize
databases and publications that are internationally recognized, provided by national
governments, or peer-reviewed.

Ideally, the whole set of direct and indirect activities within the system boundary
of the study should be described using specific data (i.e., modeling the exact life
cycle). In practice, obtaining specific data, particularly for the activities upstream and
downstream might be expensive and time consuming. All data may include a mixture
of measured and estimated data. Indeed, for very complex organizations (e.g., large
number of facilities in many different countries or very long and intricate value chains),
obtaining specific data for all the direct activities can be particularly challenging.

According to ISO (2006c), the type of data used is conditioned by the definition of
the goal and scope to be met. The inventory is the most time consuming, and thus,
most expensive step of an LCA because an inventory has to be completed for all the
activities selected. Organizations should focus on collecting data of sufficient quality
to ensure that the inventory appropriately reflects the situation of the organization,
supports its goals, and serves the decision-making needs (WRI and WBCSD, 2013).
In general, the use of specific data is recommended, particularly for direct activities.

Greater use of assumptions, extrapolations and generic data is expected for
indirect activities and also for very large organizations. However, the collection of

Box 8. Converting financial information to physical flows'

Organizations may manage their purchase information in a way that enables making a link with
LCA data gathering through IT tools. Then the issue of the conversion of financial information
to physical flow arises. ISO/TS 14072 (ISO, 2014c) identified the main issues that should be
taken into account in order to reduce the introduced uncertainty:

When the price of productsis usedto calculate the amount of products purchased corresponding
to a given amount of money spent during a specified time period, it is necessary to take into
account: (1) the variation of the cost over time and (2) the exchange rate variation between
currencies over time if inputs from different countries are considered;

When background LCA data is available for a given time period, and it is used for another
period, it is necessary to adjust the variation of money value between the two periods of time
(e.g., to compensate for inflation); and

When different levels of detail are combined within the LCA calculation, adjustments may be
needed to better reflect the reality.

1 Primarily based on ISO/TS 14072 (ISO, 2014c).
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primary input and output data from suppliers in order to obtain site-specific data
is recommended when possible, in particular for activities identified as top priority
(see Section 3.3.2). When organizations do have a contractual influence on the value
chain, the expectation is for them to push to have access to data which is material
to decision making.

B. Data collection approaches

This sub-section seeks to bring some order to the many alternatives that an
organization has for quantifying its inventory at the organizational and value chain
level. The following three inventory calculation procedures are proposed in the
annexes of ISO/TS 14072 (ISO, 2014c):

e Bottom-up approach (or product-oriented approach) entails adding the different
LCAs of the products of the reporting organization, weighted by the amount
of products that are produced during the reference period, together with the
supporting activities?’. Additional detail is provided on p.66. Report 5 (p.67)
describes the tailored bottom-up approach used by Unilever.

e Top-down approach (or inventory-oriented approach) considers the reporting
organization as a whole, and adds upstream (cradle-to-gate) models for all inputs
of the organization and downstream (gate-to-grave) models for all outputs.
Additional detail is provided on p.67. The First Mover stories of Storengy and
Accor, in Report 6 (p.74) and Report 7 (p.75) respectively, illustrate the use of a
top-down approach.

e Additionally, a hybrid approach or intermediate approach that uses both bottom-up
and top-down data could be imagined. Available LCA results for products
in the portfolio (or for small subsets of the reporting organization) may be
representative of similar products (or, e.g., facilities). This bottom-up data can
then be extrapolated for those similar products or facilities and subtracted from
the top-down data.

Bottom-up versus Top-down

Conceptually, the bottom-up and top-down approaches (see Figure 12) should arrive
at the same results. However, the addition of different product LCAs (bottom-up),
although adding the supporting activities, may overlook some of the processes that
would be considered with a top-down approach. For instance, an individual product
LCA would consider the electricity consumption for a manufacturing process, but
most probably would neither include the factory lighting nor the offices’ electricity
consumption. The top-down approach would gather data for all the electricity inputs
of the organization including, for instance, lighting. On the other hand, a bottom-up
approach uses data at the product level and likely includes almost all the inputs
and outputs involved, unlike the top-down approach, for which those substances or
processes not relevant for the whole organization tend to be disregarded. A further
common difference between the two approaches is the granularity of the results:
more disaggregated and specific data is expected for the bottom-up approach. In
any case, the results may be not the same, but consistent results should be obtained
from both approaches.

27  This approach has similarities with the Pathway 3, defined in Section 2.3.3. However, in a ‘bottom-up’ approach,
the LCAs of the products in the portfolio are supposed to be calculated during the assessment, while in Pathway 3,
these products’ LCAs are already available from previous studies.
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Report 5 (p.67),
illustrates the
definition of
clusters or families
of products
according to a
number of criteria.
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Figure 12. Sketch of the bottom-up and the top-down approaches for data collection.

Bottom-up data collection

According to the bottom-up procedure definition, the O-LCA of an organization is
calculated by applying LCA to the products in the portfolio. Ideally, the organization
should conduct an LCA of each of its products, though depending on the scale and
variability of the portfolio, this may be unrealistic. If the organization chooses not to
assess every single product, this should be in accordance with the goals of the study
and relevant criteria should be used to select the products. The final number of products
assessed should be sufficient to guarantee representativeness of the entire portfolio.

One approach, illustrated by Report 5 (p.67), is the definition of clusters or families of
products, according to a number of criteria (e.g., region of production or consumption,
type of raw materials used during production, consumer habits, dominant production
technology, size and packaging). Once a product cluster is defined, a proxy product
can be identified to be assessed with LCA. For instance, a meta-product, (o,
abstraction of a product) that represents that group of products may be defined (see
Mila i Canals et al. (2010)), or the product(s) which best represent the cluster may be
selected. Another option to prioritize products is to use a ranking of products based
on sales, weight, profit or, preferably, a combination thereof, thus selecting those
which surpass a certain threshold?®,

It is also possible to define other means to focus data collection efforts. For example,
when the product portfolio is relatively homogenous, the organization may conduct
a customized LCA to its products as a group by defining a priority list of inputs and
outputs, and even impact categories, that were previously defined as being most
relevant (e.g., according to the conclusions of several pilot product LCAS).

Once the impact per product is calculated, it should be weighted and aggregated
with the rest of the products in the portfolio. The weighting factors are calculated
according to the number of units produced in the reference period. When proxy
products are used, the production ratio should include all the products in the cluster.
The supporting activities (e.g., employee commuting and travel, capital expenditures,
fleet energy use and emissions) and any other organizational activities not included in
the product LCAs should then be added to arrive at the final result.

28 As in product LCA when using cut-off, the criteria selected should guarantee that environmental relevance is
not neglected (see Section 3.3.2).
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Report 5. Unilever: A streamlined approach for global environmental footprint assessment

In 2008 Unilever, a producer of foods, house-
hold and personal care products, started an
ambitious initiative to assess its global footprint
(e.g., for carbon and water) in order to obtain
a picture of its global business and to support
business strategy and decision-making at its
various organizational levels. The assessment
informs the Unilever Sustainable Living Plan’
and is now updated and reported annually. The
first footprint took approximately 18 months to
complete, while time was reduced to 12 and
8 months in the subsequent yearly repetitions.

Representative products and countries

Unilever sells a wide portfolio of products in over
190 countries. The wide diversity of products
and their use, as well as the size of the company,
made a bottom-up conventional product-
based footprint approach, including every
single product globally, impractical. Therefore,
the footprinting process was streamlined by
defining a representative set of countries and
products. 14 countries were selected according
to several factors both related to business (€.g.,
annual sales, coverage of all product categories
and consumer habits) and environment (e.g.,
country infrastructure and environmental profile,
like carbon intensity of the electricity grid and
degree of water scarcity). Unilever's product
portfolio was grouped into clusters of similar
products in each country (e.g., concentrated
liquid laundry detergent in plastic bottles).
From each cluster a representative product
was selected for subsequent measurement.
A key challenge in this clustering exercise
was to strike a balance between guaranteeing
representativeness and managing the effort
for data collection. Currently over 2,000
representative products are footprinted in the
14 countries and this represents about 70% of
Unilever’s global sales.

Global environmental footprint methodology

The  Unilever footprinting  methodology
comprises three main phases: business data
extraction phase; footprint measurement
phase (that combines the business data with
environmental information); and interpretation

and reporting phase. The scope is cradle-to-
grave although this varies by environmental
indicator depending upon the availability of
data and the relevance for the management
plan. Unilever’s footprint is measured at an
individual representative product level across
the life cycle, and aggregated at a product
cluster, category, country and company
level. It is expressed in two formats, namely:
per consumer use and as absolute totals.
For each representative product, Unilever
analyzes sourcing and ingredient information,
packaging, manufacturing impacts and data on
consumer habits (which often vary by country).
Apart from business data, secondary data is
used due to the wide variety of ingredients and
processes involved.

Environmental indicators

The footprint includes the assessment of
GHG emissions for all life cycle stages from
cradle-to-grave. Water use, consumer waste
and sustainable sourcing are also assessed.
Unilever’s current water metric considers the
water added to the product and the water used
by consumers in 7 of the 14 countries that have
been classified as water-scarce. Although the
metric excludes water used to produce Unilever’s
agricultural inputs, this was estimated to be only
about 15% of the total water life cycle footprint.
For waste, the focus is on packaging waste (i.e.,
amount of packaging that ends up in landfill or
as litter) and product leftovers (i.e., the amount
that remains in the packaging). Furthermore,
the local recycling context is considered. Water
use and the waste generated by Unilever’s
manufacturing operations are measured as part
of its eco-efficiency program and have been
reported regularly since the 1990s; therefore
these are not included in the footprint exercise.
Finally, Unilever has developed a metric for
the sustainable sourcing of agricultural raw
materials. The criteria for sustainable sourcing
cover the three pillars of sustainability and focus
on the agricultural production stage only (where
some of the biggest opportunities for reducing
environmental impacts and enhancing social
and economic benefits exist).

1 See more about Unilever’s Sustainable Living Plan in Report 15 (p.96).
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Top-down data collection

The top-down approach, also used in the hybrid approach, may follow several
collection alternatives, which are described in the following paragraphs (see also
Figure 13). As previously mentioned, specific data should be used for direct activities.
There are two main methods to quantify the inventory for direct resource use and
emissions at the reporting organization: direct measurement or calculation. Both
methods can be adopted depending on the data available, provided they are well
documented and reported. It is recommended to use statistical analysis tools when a
large amount of data is collected during isolated or systematic measurements.

Measurement (option A in Figure 13) means quantification of resource use and
emissions using direct monitoring, mass balance or stoichiometry. Using measurement
often results in a more accurate inventory, however this type of data is more expensive
and the organization might not have the necessary equipment.

Calculation (option B in Figure 13) requires the use of two types of data: activity
data and consumption/emission factors. Activity data is a quantitative measure of
the level of activity that results in environmental impacts (e.g., liters of fuel consumed,
kilometers of distance, hours operated and money spent). Primary activity data should
be obtained either from specific measurement or from data that already exists or has
been systematically collected by the organization (e.g., meter readings, purchase
records, utility bills and engineering models).

Emission or consumption factors are sets of factors that convert activity data into
resource use and emissions (e.g., amounts of gases emitted per liter of fuel consumed
or per kilometer traveled, and liters of water consumed per hour operated or per
currency spent). Emission or consumption factors are often generic data (e.g., grey
literature and sector reports) assumed to be representative for a particular process/
activity. If calculation is used, the organization should ensure that the entire set of
resources consumed and emissions released to air, water and soil that are contributing
to the multiple impact categories considered in Section 3.4 is taken into account.
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Figure 13. Top-down alternatives that an organization can use for quantifying the inventory for direct
and indirect activities.

For quantifying resource use and emissions over its value chain (upstream and
downstream), the organization may either assess the suppliers individually (options
C and D in Figure 13) or seek to quantify the entire value chain at one time (options
E and F). For the former, direct resource use and emissions at the supplier level®®
should be measured (option C) or estimated (option D) following the explanations in
the previous paragraphs for direct activities at the reporting organization (option A
and B, respectively). The use of measurement and calculation at the supplier-level
results in more accurate inventory data, although it reduces the number of suppliers
and tiers that can be considered (because it is more time and effort intensive) and
may lead to multi-functional situations that must be resolved (see Section 3.3.4).

29 The direct resource use and emissions of the suppliers are the indirect resource use and emissions included in
the system boundary of the reporting organization.
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Collecting specific data at the supplier level is likely to require wider engagement of
the organization, as well as with outside suppliers and partners.

Two other alternatives are to use specific or generic data to model the entire value
chain (option E and F, respectively). Activity data from the organization should be
collected in order to either quantify the inputs and outputs involved in the reporting
organization’s activities or to identify the sectors involved for the provision of necessary
products. The activity data is then used to weigh the specific or generic data. Specific
data refers to product LCAs particular for the supplier considered, if available. Generic
data should be process (e.g., product LCA data from databases like ecoinvent) or
may be sector data (e.g., EEIO, see Box 6, p.62).

Finally, the direct resource use and emissions consumed or released within the
reporting organization are aggregated with the resource use and emissions consumed
or released up and down the value chain. Organizations are required to report a
description of the types and sources of data to calculate the inventory. Moreover, time
periods represented by the data collected shall be clearly stated in the study.

3.3.4 Handling multi-functionality situations

When a process, activity or unit delivers several outputs (i.e., products) and only
one or some of them are included in the study, a ‘multi-functionality’ situation may
be faced. Sometimes the inventory for that multi-functional process or facility uses
specific data which is quantified at the process or facility level as a whole, while the
reporting organization is the recipient of only part of the products provided. This
requires the use of either another type of data or the definition of certain criteria
that would determine which part of the inventory is attributable to the reporting
organization (see Sub-section A).

The most common multi-functionality situation in O-LCA arises when quantifying
(using specific data) resource use and emissions in the value chain. Organizations
rarely purchase the whole product spectrum and the total production volume of
a particular supplier or other partners in the value chain. Therefore, the basket of
products purchased from suppliers is responsible for only the attributable part of the
environmental interventions of those suppliers (see the Sub-section B for further detail).

Similarly, when the definition of the reporting organization takes into account only
a subset of the organization (e.g., a business division), some of the processes or
facilities may not be included as a whole in the reporting organization, (e.g., a facility
that is producing for other business divisions within the same organization). In this
case, only an attributable share of resource use and emissions of this process or
facility should be included in the study.

When using specific data, the multi-functionality problem would not arise if the process
or facility produces only one output. Moreover, if the study considers the whole process
or facility there is no need to solve the multi-functionality problem because the whole
spectrum of outputs (i.e., products provided) is included. Typically, no problem arises
when using generic data to calculate resource use and emissions because this type of
data is usually available per product or input, but not for a whole organization.

Some outputs of a certain process or facility may be partly co-products and partly
waste. In such cases, the inputs and outputs of the process or facility shall be
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allocated to the co-products part only (ISO, 2014c¢). If waste becomes useful and
marketable for use in another system, it is no longer considered waste and should be
treated like other outputs.

A. How to solve multi-functionality situations

The study shall identify the processes shared with other systems, and deal with them
according to the following hierarchy of solutions®, which is based on ISO (2006c)
and WRI and WBCSD (2011a).%" Wherever possible, organizations should avoid or
minimize allocation and use it only when more accurate data is not available, as
allocation adds uncertainty to the estimation of inputs and outputs. Allocation should
be avoided by:

1. Looking for product-level data when the individual resource use and emissions
of the purchased product could be quantified. For instance, a product LCA of
the product, previously performed by the supplier (option E in Figure 13, p.69) or,
if consistent with the goals and scope and considered better than allocation, a
generic product LCA (option F in Figure 13).

2. Subdividing the inventory of inputs and outputs by either directly sub-metering
activity data for the outputs involved in the study or using engineering models to
separately estimate emissions related to each output.

Where the first two options do not apply in the study, allocation may be applied,
i.e., the inputs and outputs of the system should be partitioned between its different
products or functions according to a certain relationship:

3. Relevant underlying physical relationships. The relationship should be relevant
either in the sense that it reflects how input flows determine the proportions of
output flows, or in terms of how specific characteristics of the input flows relate
to the functions provided by the co-products (Pelletier, 2013). Examples: mass,
volume, energy, number of units, chemical content, etc.

4. When physical relationships are not an option, allocation may be applied using
economic or other relationships.

Some requirements from ISO 14044 (ISO, 2006c) to be fulfiled when using allocation
are: (1) the sum of the allocated inputs and outputs of a unit process shall be
equal to the inputs and outputs of the unit process before allocation; (2) allocation
procedures shall be uniformly applied to similar inputs and outputs of the system
under consideration; and (3) whenever several alternative allocation procedures seem
applicable, a sensitivity analysis shall be conducted to illustrate the consequences of
the departure from the selected approach.

Furthermore, when data from other organizations is used, it is necessary to agree
which one decides and applies the allocation criteria. Allocation by the reporting
organization is likely to ensure more consistency in the study, while allocation by the
supplier may be more practical by avoiding the need for suppliers to report confidential
business information (WRI and WBCSD, 2011a).

30 In general, system expansion should not be used at the organizational level because of the concern regarding
inconsistent or poorly representative substitution scenarios. Accordingly, system expansion is not considered as an
option neither in ISO/TS 14072 (ISO, 2014c) nor in the GHG Protocol Corporate Standard (WRI and WBCSD, 2004).
It is discouraged.

31  See these two publications for further guidance on multi-functionality situations.
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B. Multi-functionality of a supplier??

For an O-LCA, it is generally not consistent to simply aggregate the entire set of direct
inputs and outputs of the suppliers, because organizations normally neither purchase
the whole product spectrum nor the total production volume of a particular supplier.

Figure 14 shows a possible upstream in the value chain of an organization composed
oftier 1, tier 2 and tier 3 suppliers. Each tier produces several products for the following
tier. This is a simplification — in reality multiple suppliers are usually supplying to the
reporting organization and to each tier, which creates a network of organizations (see
Figure 7, p.49). As long as all products from tier 1, 2 or 3 were all completely involved
in the product portfolio of the reporting organization, no multi-functionality problems
would arise (e.g., in tier 3 for Figure 14).

However, if some products produced by the ‘Tier x supplier’ are not part of the
reporting organization value chain but are involved in delivering the product portfolio
of another organization (e.g., in tier 1 and 2), they should not be accounted for. Hence
it is necessary to define which is the attributable part of the direct resource use and
emission spectrum of the ‘Tier x supplier’, according to the purchased share of the
reporting organization.

This shall be done following the hierarchy in Sub-section A and consistent with
the goal of the study, by using data representative for the products purchased, or
by applying allocation to the supplier’s inventory. Organizations might have a vast
number of products involved in the value chain. Therefore, allocation (options 3
and 4 in Sub-section A) of the environmental impacts of the supplier to each single
product may not bring any value to the study and would represent a major effort.
It may be more relevant to identify families of products to which the environmental
impacts are allocated.

Tier 1 Tier 2 Tier 3

supplier supplier supplier
[ product
product
product
[ product - product
product _ product - product
Oquge a'?:;tal:g - product - - product _ product
product - product _ product

__ product - product
product
| product

White products are involved in the proauct portfolio of the reporting organization.
Black products are involved in the value chain of other organizations.

Figure 14. Simplified upstream composed of tier 1, tier 2 and tier 3 suppliers.
Source: modified from Finkbeiner and Kénig (2013).

32 This part is based on clause 5.3 of ISO/TS 14072 and on Finkbeiner and Kénig (2013).
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According to Sub-section A, the first proposed alternative is to obtain an overview
of the environmental burdens of the different products that the reporting organization
purchased by collecting generic (option F in Figure 13, p.69) or, preferably, specific
(options E in Figure 13) product LCA data. For those products and impacts that
contribute significantly to the overall burden, the relevant suppliers should be
approached in order to gain access to their specific data and to identify options
to reduce impacts by product or process optimization. If impact reductions cannot
be achieved with the existing supplier, choosing an alternative supplier with better
performance may be an option to consider by the reporting organization. In any case
product-level data should be used and this represents an interface to the domain of
product LCA. As a consequence, the ‘theoretical’ advantage of O-LCA of not having
to cope with numerous product life cycles may no longer apply, when the first option
of the hierarchy is selected.

The following fictitious example (see Figure 15) describes a retailer who is measuring
the impacts associated to a supplier — a food processing plant that supplies cans
of tomato paste and tomato sauce. The retailer doe