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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

Internatidnal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Past

The main| task of technical committees is to prepare International Standards. Draft Inténnatio
Standardg adopted by the technical committees are circulated to the member bodies-for voti
Publicatidn as an International Standard requires approval by at least 75 % of the miember bodjies
casting a yote.

In exceptional circumstances, when a technical committee has collected data of\a‘different kind fr

that whic
decide by
Report is
considere

h is normally published as an International Standard (“state of the art?, for example), it n
@ simple majority vote of its participating members to publish a Teehnical Report. A Techni
entirely informative in nature and does not have to be reviewed-until the data it provides {
d to be no longer valid or useful.

ISO/TR 14069 was prepared by Technical Committee ISO/TC 207, Environmental managemsg
Subcommifittee SC 7, Greenhouse gas management and related activities.
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Introduction

ISO 14064-1 enables organizations around the world to quantify greenhouse gas (GHG) emissions and
removals. This Technical Report uses the principles and process from ISO 14064-1 to develop guidance
on quantification and reporting of GHG for organizations.

This Technical Reportis consistent with the objective of building on existing International Standards and
protocols on corporate GHG inventories, and incorporates many of the key concepts and requirements
stated in the GHG Protocol by the World Business Council for Sustainable Development/World Resources
Institute in References [LL] and ['—'(] Some of these concepts have been qd:xpfpr‘] to suit this Technical
Report. Users of this Technical Report are encouraged to refer to References [4] and [5] foéradditional
gujdance on applying the relevant concepts and requirements.

IS) 14064-1 identifies three types of emissions:

a) | direct emissions;

b) | energy indirect emissions (associated with purchases of electricity apdheat);
c) | “other indirect emissions”.

Direct emissions correlate to “scope 1”, energy indirect emissions to “scope 2” and other indirect
enlissions to “scope 3” as defined by the GHG Protocol corporate standard (see Reference [4])

In [tackling climate change, there is a convergence of interests between organizations, national and
regional regulators and international negotiators on the.need to develop methods of quantifying GHG
enlissions and providing reliable tools to do so.

Thiis Technical Report is intended to assist users_in'the application of ISO 14064-1, using guidelines and
examples and to provide transparency in the.quantification of emissions and their reporting.

Thiis Technical Report enables an organization to do the following:

—| enhance the transparency and.consistency of reported GHG emissions (direct, energy indirect
and other indirect), establish 4 classification of categories for all emissions, especially the indirect
emissions, and recommend.this classification for all ISO 14064-1 inventories;

—| choose or develop the method of calculating emissions;

—| differentiate, whenever necessary, the three main types of organization that are addresged in this
Technical Report:

— a facilityrer production site (spatially delimited) providing goods (industry) and/of services
(tertiary), belonging to a private or public organization;

— . Aprivate or public organization with several facilities/sites and/or subsidiaries, and needing
consolidation procedures;

— g focat authority thrat produces botirdirectand imdirectemissions, fTonT botiTits owIroperations
and services provided within a specific territory: the services provided to a community (roads,
cleaning, transport, gardens, etc.) can be delivered directly by the public authority or under
mixed forms (outsourced activities, delegations, concession, etc.);

— reportGHG emissions and removals, usinga simplified format to make the reporteasier to understand.

This Technical Report is intended to give guidance on the quantification of a GHG emissions inventory
within the selected boundaries of an organization. It differs from the process of product carbon
footprinting (see ISO 14067), whose primary focus are the emissions from the life cycle of a product.

The objective of this Technical Report is to offer organizations guidance on the quantification and
reporting of their GHG inventory, using a process that incorporates the principles of relevance,
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completeness, consistency, accuracy and transparency. This kind of GHG inventory is expressed as net
global warming potential in carbon dioxide equivalent (COze).
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TECHNICAL REPORT

ISO/TR 14069:2013(E)

Greenhouse gases — Quantification and reporting of
greenhouse gas emissions for organizations — Guidance
for the application of ISO 14064-1

1 _Scope

Thlis Technical Report describes the principles, concepts and methods relating to the.qua

an
gu
qu

Thiis Technical Report describes for all organizations, including local authorities, the steps for:

At
pr

 reporting of direct and indirect greenhouse gas (GHG) emissions for an organization. I
dance for the application of ISO 14064-1 to greenhouse gas inventories at the orgarization le
hntification and reporting of direct emissions, energy indirect emissions and otherindirect

establishing organizational boundaries, in accordance with eithera.control approach (fi
operational) or an equity share approach;

establishing operational boundaries, by identifying direct emissions and energy indirect
to be quantified and reported, as well as any other indire¢t emissions the organization ¢

htification
F provides
vel, for the
bmissions.

nancial or

emissions
hooses to

quantify and report; for each category of emission, guidahee is provided on specific boundaries and

methodologies for the quantification of GHG emissions and removals;

GHG reporting: guidance is provided to promete transparency regarding the bound
methodologies used for the quantification of direct and indirect GHG emissions and rem
the uncertainty of the results.

able of correspondence between the numbering of ISO 14064-1:2006 and this Technical
pvided in Annex A.

Thle examples and case studies presented in this Technical Report are not exclusive and non-e

Th
pu

2

e values of the emission or remeval factors mentioned in the examples are given for il
rposes only. A non-exhaustivelist of database references is provided in Annex B.

Normative references

Thee following referenced documents are indispensable for the application of this document.

re
do

IS(
qu

erences, only. the edition cited applies. For undated references, the latest edition of the 1
fument (ineltiding any amendments) applies.

14064172006, Greenhouse gases — Part 1: Specification with guidance at the organizatidg
hntification and reporting of greenhouse gas emissions and removals

aries, the
pvals, and

Report is

khaustive.
lustrative

For dated
eferenced

n level for

3

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 14064-1 and the following apply.

3.1 Terms relating to greenhouse gases emission

3.1.1
direct greenhouse gas emission
GHG emission from greenhouse gas sources owned or controlled by the organization

Note 1 to entry: ISO 14064-1 uses the concepts of financial and operational control to establish an organization’s
operational boundaries.
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[SOURCE:
3.1.2

ISO 14064-1:2006, 2.8]

energy indirect greenhouse gas emission
GHG emission from the generation of imported electricity, heat or steam consumed by the organization

[SOURCE:

3.1.3
other ind
GHG emis

ISO 14064-1:2006, 2.9]

irect greenhouse gas emission
sion, other than energy indirect GHG emissions, which is a consequence of an organizatio

n's

activities,
[SOURCE:

3.14
greenhou
factor relg

Note1toe
[SOURCE:

3.1.5
avoided €
GHG emis
as a direc
to the emi
water or ¢
other com

Note1toe
Energy, Su

3.1.6
downstreé
other ind
organizat

3.1.7
out of str

other indifrect GHG emissign not included either in upstream or in downstream emission

Note 1 to ¢
purchased

3.1.8

but arises from greenhouse gas sources that are owned or controlled by other organizatig

ISO 14064-1:2006, 2.10]

se gas emission or removal factor
ting activity data to GHG emissions or removals

htry: A greenhouse gas emission or removal factor could include an oxidation component.

ISO 14064-1:2006, 2.7]

mission
bion reduction that occurs outside the organizational boundaries of the reporting organizat
L consequence of changes in the organization’s activity;including but not necessarily limif

hilled water produced from energy sources that emit fewer greenhouse gases per unit th
peting sources of these forms of distributed edergy

ntry: Based on definition in Code of Federal Regulations — Title 10: Energy, Chapter II: Departmen
bchapter B: Climate change, § 300.2.

am emission
rect GHG emission from goeds-and services subsequent to the sale and/or delivery by f{
on and to the end of life of'such goods and services

fam emission

ntry: Out of §tream emissions are limited to employee activities, e.g. commuting, which are neit
nor sold.

upstrean) emission
HG emission an her indir HG emission from n rvi ir

energy indir

the organ

3.19

ns

on
ed

ssion reductions associated with increases in the generation and sale of electricity, steam, hot

an

[ of

he

ner

ization

double counting

accountin

g for GHG emissions or removals more than once

Note 1 to entry: Double counting can occur between organizations, i.e. two or more reporting organizations take
ownership of the same GHG emissions or removals. Double counting can also occur inside an organization when GHG
emissions or removals are taken into account in different categories (this type of double counting should not occur).

© ISO 2013 - All rights reserved


https://standardsiso.com/api/?name=3a649e3a673a6982d8060adfc9429914

ISO/TR 14069:2013(E)

3.1.10
offsetting
mechanism for compensating for all or part of the GHG inventory of an organization that

can occur

directly through the prevention of the release of, reduction in, or removal of, an amount of greenhouse
gas emissions in a process outside the operational boundaries of the organization or indirectly through

the purchase of GHG reductions (in the form of carbon credits) generated by a third party

Note 1 to entry: A carbon credit is a generic term for any tradable certificate or permit representing the right to
emit one tonne of carbon dioxide or the mass of another greenhouse gas with a carbon dioxide equivalent (tCOze)

equivalent to one tonne of carbon dioxide.

3.2 Terms relating to biomass and land use

3.2.1

bigmass

mdterial of biological origin, excluding material embedded in geological formations and
trgnsformed to fossilized material and excluding peat

Nofe 1 to entry: Biomass includes organic material (both living and dead), e.g\trees, crops, grasses,
algae, animals, and waste of biological origin, e.g. manure.

[SQURCE: ISO 14067:—1), 3.1.8.1]

3.2.2
biggenic carbon
carbon derived from biomass

[SQURCE: ISO 14067:—, 3.1.8.2]

3.2.3
genic CO2

COp obtained by the oxidation of biogenic earbon
3.2.4
direct land use change

chiainge in the use or management of land which is a consequence of direct land use change 1
pldce within the operational boundaries of the GHG inventory

material

tree litter,

hs part of

hot taking

[SQURCE: ISO 14067:—, 3.1.8.5, modified]

3.3 Terms relating to data

3.3.1
greenhouse gas activity data
quantitative measure of activity that results in a GHG emission or removal

Note 1 to entry: Examples of GHG activity data include the amount of energy, fuels or electricity
material produced, service provided or area of land affected.

[SOURCE: ISO 14064-1:2006, 2.11]

1) To be published.
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3.3.2

site-specific data
data obtained from a direct measurement or a calculation based on direct measurement at its original
source within the established operational boundaries of the GHG inventory

Note1toe
[SOURCE:

3.3.3
secondar

ntry: All site-specific data are “primary data”.

ISO 14067:—, 3.1.7.2, modified]

y data

data obtg

measurenfents at the original source

Note 1 to

generic sources.

[SOURCE:

3.34
disaggre;
subdivisic

EXAMPLE
year. A use
road, train
activity da

3.4 Oth
3.4.1

local authority

public boq

policies, plans or requirements

Note 1 to €
province, 1

ined from sources other than a direct measurement or a calculation based on dir

entry: Such sources can include databases, published literature, national inventori€s, and ot

ISO 14067:—, 3.1.7.3, modified]

pation of activity data
n of activity data into parts that are more closely related to the réalemissions of the activ

General activity data for goods transport is the number of tonnes per kilometre operated e
ful disaggregation of this activity data could be a distinction<between the modes of transport (|
water, etc.) because of an important difference between related emission factors. More disaggrega
La can be used consecutively, e.g. with a distinction betweenrsmall and big trucks.

er terms

y given the authority by legislation or directives of a higher level of government to set gene|

ntry: Common names for a public bedy organization that operates within a nation-state include st:
egion, department, county, prefecture, district, city, township, town, borough, parish, shire, village|

pCt

ner

hch
hir,
red

ral

4 Prinfiples

The princjples given in ISQ:14064-1 apply.

4.1 General

ISO 14064-1:2006,.Greenhouse gases — Part 1: Specification with guidance at the organization level for quantifica-
tion and rgporting of greenhouse gas emissions and removals

3 Pitineiples

3.1 General

The application of principles is fundamental to ensure that GHG-related information is a true and fair account. The princi-
ples are the basis for, and will guide the application of, requirements in this part of ISO 14064.

4.2 Relevance

ISO 14064-1:2006, Greenhouse gases — Part 1: Specification with guidance at the organization level for quantifica-
tion and reporting of greenhouse gas emissions and removals

3.2 Relevance

Select the GHG sources, GHG sinks, GHG reservoirs, data and methodologies appropriate to the needs of the intended user.

© ISO 2013 - All rights reserved
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For the relevance of appropriate GHGs taken into account: the organization should determine, as
appropriate to the needs of intended user, the greenhouse gases taken into account, by using the GHG
definition (see ISO 14064-1:2006, 2.1) in the same way that is used for the selection of GHG sources,
sinks and reservoirs.

This selection of GHGs should also be consistent with completeness principle (see 4.3). This GHG selection
is notified, and possibly explained in the report (see Clause 8). Selection of GHG sources, sinks and
reservoirs is independent from greenhouse gases taken into account. This selection of gases should also
be consistent throughout all the emission categories considered inside operational boundaries (see 5.2).

Subclauses 5.3 and 5.4 prnvldn glnf]anr‘n totheintendeduseronthe relevance and selectiongof data and

mdthodologies, category by category.

4.3 Completeness

IS 14064-1:2006, Greenhouse gases — Part 1: Specification with guidance at the organization level for qpantifica-
tign and reporting of greenhouse gas emissions and removals

3.3 Completeness

Ing¢lude all relevant GHG emissions and removals.

Completeness refers to the need for the organization to have identified and understood all its pmissions
anfl removals and included them within its organizational and ¢perational boundaries. This r¢quires an
organization to have the necessary competencies, capacity anid processes in place to ensure thg effective
achievement of identification and understanding.

—

Thie principle of completeness is used with the princjple of relevance to explain the choice of the GHGs
talten into account in the GHG inventory.

4.4 Consistency

lS((j) 14064-1:2006, Greenhouse gases — Part 1: Specification with guidance at the organization level for qpantifica-
tigdn and reporting of greenhouse gas emissions and removals

3.4 Consistency

Enpble meaningful comparisons in GHG-related information.

Copsistency is necessary both for organization internal and external comparisons.

Infernal comparisons-deal with period to period comparisons, in order to evaluate the potentjal results
of [decided and/or“implemented directed actions. It also deals with internal comparisong between
departments opsubsidiaries within the organization.

Forl external gomparisons, the GHG inventory should be presented in a manner that enables tHe users to
anplyse the‘changes in the organization’s levels of emissions and removals over time.

4.5 “Accuracy

ISO 14064-1:2006, Greenhouse gases — Part 1: Specification with guidance at the organization level for quantifica-
tion and reporting of greenhouse gas emissions and removals

3.5 Accuracy

Reduce bias and uncertainties as far as is practical.

Accuracy refers to the need for an organization to provide information regarding its emissions and
removals that has a degree of accuracy, a low margin of uncertainty and is free of bias as far as is
practicable in order for users to make decisions with a high degree of confidence. The accuracy of
quantitative information may depend on specific sampling methods and qualitative information but is
subject to a level of uncertainty.

© IS0 2013 - All rights reserved 5


https://standardsiso.com/api/?name=3a649e3a673a6982d8060adfc9429914

ISO/TR 14069:2013(E)

4.6 Transparency

ISO 14064-1:2006, Greenhouse gases — Part 1: Specification with guidance at the organization level for quantifica-
tion and reporting of greenhouse gas emissions and removals

3.6 Transparency

Disclose sufficient and appropriate GHG-related information to allow intended users to make decisions with reasonable
confidence.

Transparency refers to the need for an organization to disclose sufficient and appropriate GHG
related information relevant to the processes, procedures, and assumptions embodied in the reported
informatipn to allow users to make decisions with reasonable confidence.

5 GHG|inventory design and development
5.1 Organizational boundaries

5.1.1 General

ISO 14064-1:2006, Greenhouse gases — Part 1: Specification with guidance at the ofganization level for quantifica
tion and rgporting of greenhouse gas emissions and removals

4 GHG inventory design and development
4.1 Organjzational boundaries

The organitation may comprise one or more facilities. Facility-level GHG entissions or removals may be produced from ope
or more GH|G sources or sinks.

()

The organitation shall consolidate its facility-level GHG emissioi8,and removals by one of the following approaches:

a) control: the organization accounts for all quantified GHG emissions and/or removals from facilities over which jt
has financijl or operational control; or

b) equity share: the organization accounts forits portion of GHG emissions and/or removals from respective facili-
ties.

The organifation may use a different consolidation methodology where specific arrangements are defined by a GHG pro
gramme or|legal contract.

When a fac}lity is controlled by several ¢rgahizations, these organizations should adopt the same consolidation methoddl-
ogy.
The organifation shall documentwhich consolidation method it applies.

The organifation shall explaimany change to the selected consolidation method.

An organization engaged in setting its organizational boundaries first establishes the objective of the
GHG inventory andvthen examines its mission, goals, operations and facilities to determine the GHG
sources which {t~¢can control and those which it may influence. The objective of its inventory is used to
determing the‘organizational boundaries.

If the objective is to calculate the GHG inventory of the whole organization, the organization should
carefully analyse its current organizational boundaries and consolidation methods, already in place
for their financial accounting. If these organizational boundaries are suitable for the GHG inventory
objectives, and are explained and followed consistently, the organization should consider using these
financial boundaries and consolidation methods.

— If the organization wholly owns and operates all its operations, its organizational boundaries are
the same whichever consolidation method is used. In this case, the organization simply quantifies
and reports all emissions from each of its wholly owned operations.

— For organizations with jointly owned operations, however, the organizational boundaries differ
depending on the consolidation method used (control or equity share).

6 © IS0 2013 - All rights reserved
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In relation to the inventory of GHG emissions from a local authority’s own or delegated operations,
ISO 14064-1 applies and further guidance can be found in this Technical Report (see 5.1.3). GHG inventory
of emissions within the community, determined by the geopolitical boundaries of the administration
(also known as “territorial approach”) may need a specific methodology that is outside the scope of this
Technical Report.

5.1.2 Selecting and applying the consolidation method

5.1.2.1 General

Eafh consolidation method (equity share or control) has advantages and disadvantages. Thexgperational
anfl financial control methods may best facilitate performance tracking of GHG managemerit policies.
However, these may not fully reflect the financial risks and opportunities associatéed with climate
chiinge, compromising financial risk management. On the other hand, the equity:'share mdthod best
fadilitates financial risk management by reflecting the full financial risks and opportunities gssociated
with climate change, and is less subject to interpretation, but may be less keffective at trgcking the
opprational performance of GHG management policies.

If both methods are equally applicable and meet the organization’s gbjectives, preference should be
giyen to the control method that follows the financial accounting rulesialready in place, in orgler to link
GHG emissions reporting with actions to improve GHG management,

In |some cases, the consolidation methods already in place for the organization’s financial accounting
mdy not be suitable for determining the GHG inventory of\thé organization. In these circunjstances a
specific definition of financial or operational control may.be needed and reported in the GHG |nventory.

The concepts described in 5.1.2.2 and 5.1.2.3 are_issued from the International Financial Reporting
Stgndards (IFRS) Guide “Presentation of Consolidated Financial Statements“[6].

5.1.2.2 Equity share consolidation methed

Us|ng equity share consolidation methed leads to account emissions of consolidated entitieq up to the
ownership percentage of the reporting-organization.

Equity share reflects the extent of the rights an organization has to the risks and rewards from an
oppration based on its equity-initerest. Equity share is therefore the same as the ownership p¢rcentage.

NOTE In special cases, if'the ownership percentage is below the economic interest, equity share is re-
evdluated (see IFRS rules).

A gubsidiary is identified by the share of equity held in it by its parent organization. The eqpiity share
communicates{the stewardship of management in carrying out its responsibilities related to the
subsidiary more clearly than if the investments were accounted for on the basis of direct equitly interest.

A parent.organization should determine the degree of equity investment (more than 1 %) if has in its
subsidiaries to assist in defining its organizational boundaries.

The Tegal status of a subsidiary is independent of the control affiliation for the purposes of defining
the organization’s boundaries. Any change in equity share is a reason to reconsider the organizational
boundaries. When a subsidiary is excluded from consolidation, its shares are recorded as “equity” in
category 15 (Investments) of other indirect emissions (see 5.4.15).

Once the organizational boundaries are defined, the GHG inventory of the organization includes the
equity share portion of GHG emissions of the consolidated subsidiaries. This includes in the GHG
inventory of the parent organization and the emissions from its subsidiaries up to the representative
portion of its interests.

EXAMPLE Parent organization A holds 30 % of the shares from organization B. The emissions from
organizations A and B are shown in Table 1. The consolidated results are shown in Table 2.

© IS0 2013 - All rights reserved 7
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Table 1 — Values of emissions from parent organization A and subsidiary B

Emissions Parent organization A Subsidiary B 30 %
(emissions in t COze) (emissions in t COze)
Direct emissions 1000 500 150
Energy indirect emissions 500 20 6
Other indirect emissions 8000 7000 2100

Table 2 — Consolidated results for the GHG inventory of organization A (equity share

consolidation method)

Emissions
Consolidation
t COze
Direct emissjons 1150
Energy indirfct emissions 506.
Other indireft emissions 104060

5.1.2.3 (ontrol consolidation method

Using confrol consolidation method leads to account 100 % of emissions‘of consolidated entities wh
are under]the control of the reporting organization.

IFRS defifes control as “the power to govern the financial and eperating policies of an organization
as to obtajn benefits from its activities”.

ch

SO

This definjition of control encompasses both the notion of\governance and the economic consequernce

of that goyernance (i.e. benefits and risks). “Power to govern” implies having the capacity or ability
govern the decision-making process through the seléction of financial and operational policies.

As a genettal rule, control of an entity is presumed.when the parent organization owns more than hal
the voting power of the entity either directly pttindirectly through subsidiaries.

When the parent organization owns half*er less of the shares of an entity, control may occur in {
following|cases:

— extenfded voting rights over passing the majority by virtue of an agreement with other investors;

— powef to govern the financ¢ial and operating policies of the entity under a statute or an agreeme
(e.g. lpcal authorities’ Sharing entities or joint venture company);

to

Fof

he

nt;

— powefr to cast, appeint or remove the majority of the members of the board of directors (and other

stewdrdship cemimittees);

to

— contrpl based on contracts: control means the right under contractual or statutory provisions
exerc|se authority in an organization, whether the authority is a majority or minority sharehold
of thik-organization; a parent organizati ili e ordirect the use of assets i
same way it controls its own assets;

ler

EXAMPLE1 The parent organization can be a shareholder or a minority shareholder and be entrusted

with the effective management of an entity.

— control de facto

In some cases, the organization can run sustainable financial and operating policies of another

organization, although it does not hold majority voting rights or does not have a formal contract
exercise a dominant influence. The basis for the control should be explained.

to
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An example of de facto control applies when the representatives of the parent organization are the
top management leaders of an entity. In such a case, entity should be consolidated even if the parent
organization has no majority voting rights.

Explanation and disclosure should be provided in determining whether an organization controls
another. Once the organizational boundaries of the organization are defined, the parent organization
should include 100 % of GHG emissions of the consolidated entities.

EXAMPLE 2 Parent organization A holds 70 % of voting rights from organization B (control explained). The
emissions from organizations A and B are shown in Table 3. The consolidated results are shown in Table 4.

Table 3 — Values of emissions from parent organization A and subsidiary B

Emissions Parent organization A Subsidiary B
(emissions in t COze) (emissions in t COze]
Dirfect emissions 1000 500
En¢rgy indirect emissions 500 20
Other indirect emissions 8000 7000

Table 4 — Consolidated results for the GHG inventory. of organization A (control
consolidation method)

Emissions
Consolidation
t COze
Dirffect emissions 1500
Eng¢rgy indirect emissions 520
Otlper indirect emissions 15000

5.1.3 Case of a local authority

5.1.3.1 General

A local authority provides services to organizations and persons residing, transiting or working in an
ar¢a under its jurisdiction. The scope of these services may differ from one local authority fo another
anfl, while normally restri€ted to a geographical area may, in certain circumstances, extend into another
authority’s area. WhereVer they occur, these services are under the direct control of the local fauthority.

A local authority GHG inventory may also be established on the concept of “territoriality”, npmely the
physical area or region over which it has control. In this case, all GHG emissions generated yithin the
teqritory are taken into account, including those from private housing and transport, commercial and
indqustrial @érganizations and any of the local authority’s services’ embedded emissions for] products
cohsumed by persons or activities in a territory may also be included.

Thietefore, two different inventories may be established, one for the local authority’s own gperations
(asfor—any other orgamnization)amnd ome foratttheemissions within the commumity, determined by
the geopolitical (territorial) boundaries of its jurisdiction. This territorial approach needs a specific
methodology, which is outside the scope of this Technical Report.

The key differences between a local authority and other organizations are listed below. As described in
5.1.3.2, these differences should be considered when setting organizational boundaries and selecting
consolidation methods.

— Aggregation of different social functions: a local authority has a broad spectrum of activities,
from general administration to the maintenance of parks and gardens or the provision of public
transport. All these activities (see 5.2.2.2) provided by a local authority may have very different
operational boundaries.

© IS0 2013 - All rights reserved 9
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5.1.3.2 BPetting organizational boundaries and selecting consolidation methods

Legally provided services: many local authorities’ activities and functions are defined in legislation.
For example, in some countries, local authorities are responsible for traffic regulation and waste
management. In these circumstances, actions for reducing GHG emissions cannot include ceasing to
perform this function.

Shared services: in order to perform services such as waste management or water treatment, a
local authority often shares the means of providing these services with other local, regional or
national authorities.

Outsourced services: local authorities may have a legal responsibility to provide a service such as
water; cnpp]y and water treatment, but have outsourced the Hn]ivﬂry ofthe service toan-alternatijve
provifler through a concession or contract. These concessions or contracts may have many, tésms
and cpnditions, which include arrangements for GHG emission reductions.

Organizatfional boundaries of a local authority include the authority itself and, and as applicable, shaied
services, putsourced services and its concessions. The main objective chosen by.a-local authority| to

complete Jts GHG inventory is to identify the actions it can take to reduce its GHG émissions.

The potential to reduce GHG emissions should be taken into account in\setting the organizationhal

boundarigs, along with any contractual conditions associated with outsourced or shared services.

Services grovided or organized by a local authority may be free of charge (i.e. paid by local or natiopal
taxes), or jpe paid for at market or non-market prices, to the same*0r another local authority, or to gny
delegated|public or private organization. This should not be acriterion to exclude services provided|by
organizatjons from the organizational boundaries. Consolidation methods used by companies such|as
equity shgre or control may be used or adapted by a local authority, paying special attention to any legal
links between the local authority and the final service provider. Three main cases are described belqw:

a) shared gervices, b) outsourced and c) equity shareWwith another organization.

a)

b)

Example of shared services split between'several local authorities includes waste or wager
manr;Eement or school transportation. Invmost cases, those local authorities responsible for the
servi¢e do not share capital, but providethuman and/or financial resources to manage the burden
equitably between them. Burden sharing should be used by alocal authority if it selects equity share
consdlidation. Alternatively operational control consolidation may be selected where, for instance,
one Idcal authority provides thé majority of the human and/or financial resources.

Outsdurcing is another common way for alocal authority to provide services. If services are provided
on a shared basis, see a).fone single authority provides outsourced services to others, relevant GHG
emisgions should be.ineorporated into that local authority’s organizational boundaries. In thé¢se
circumstances, operational control should be selected as the consolidation method. Where for legal
or conptractual réasons, the local authority is unable to change its role as an outsourced provider, the
relevant GHG-emissions may be excluded from its organizational boundaries.

Locallauthorities may create or participate with a private organization in order to provide serviges.
Wherg this occurs, one local authority may hold a majority equity share or the equities could be shated
between several local authorities and private organizations. In either cases, the service provider may
be considered as a subsidiary, and the consolidation method should be selected from equity share or
control depending on the circumstances. The same rules as those described in 5.1.2 apply.

5.1.3.3 Case of special entities

Where contractual relationships exist between a local authority and a private organization, the
organizational boundaries should be based on the control principle.

A Joint Powers Authority (JPA) is an institution authorized under the laws of some states, where two
or more local authorities (e.g. utility districts or transport districts) can operate collectively. JPAs have
separate operating boards of directors, and these boards can be given any of the powers inherent in all

10
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of the participating agencies. The joint authority can employ staff and establish policies independently
of the constituent authorities.

As aJPA is considered a distinct organization from its member authorities, emissions from JPAs should
not be reported as part of a local authority’s inventory.

If the collection service and waste treatment has been entrusted to a cooperative structure (i.e. city
association), it is necessary to define a rule for allocating emissions between the various members of the
structure. This can be done in proportion to the billing, collected volumes, weight, etc.

5.2—Operatiomal-boumdaries

N

5.2.1 General (]9
_Q\-
ISP 14064-1:2006, Greenhouse gases — Part 1: Specification with guidance at the organiza@evel for qpantifica-
tign and reporting of greenhouse gas emissions and removals N
4.2.1  Establishing operational boundaries -

Th
ind
sig
wh
op

e organization shall establish and document its operational boundaries. The establi ﬁent of operational bo

ludes identifying GHG emissions and removals associated with the organizatior’% rations, categorizing GHG emis-

ns and removals into direct emissions, energy indirect emissions and other ind& t emissions. It includes ch
ich of the other indirect emissions will be quantified and reported. The organization shall explain any chang
brational boundaries. Z,

indaries

bosing
ps to its

orf
su
3.1
an

\Y
Emissions can be divided into “upstream”, “downstreaeragd “out of stream” in order td

ranization to understand better those emissions, to aveid double counting between organiz
pply chain and to make reported GHG data more useftilto interested parties (See also definit
.7 and 3.1.8). Figure 1 shows the different emig&'@ls. Further details about upstream, doj

 out of stream categories are given in Table ({é
R
OUT OF STREAM “Mandatory
e.g. employee communting \OISO 14064-1

{'[] <5 [

help the
htionsina
ions 3.1.6,
wnstream

&v Other indirect

Energy indirect Direct Other indirect

UPSTREAM DOWNSTREAM

Figure 1 — Upstream emissions, downstream emissions and out of stream emissions
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5.2.2 Categorization of emissions and removals

5.2.2.1 General

GHG emissions and removals are classified into the 23 categories listed below. Each emission can only
belong to one category (see Table C.1, which presents the categories and examples of emission sources).

Additional information on sector specific requirements regarding monitoring and reporting of GHG
emissions may be available from sector specific guidelines or standards and could help to achieve the
principles of completeness, relevance and consistency.

— Diredt GHG emissions and removals from facilities within its organizational boundaries related|to:
1) rect emissions from stationary combustion;
2) rect emissions from mobile combustion;

4)
5)

rect fugitive emissions;

rectemissionsand removals from Land Use, Land Use Change and Forestry (LULUCF) (excluding
bmbustion); according to ISO 14064-1, the quantification of direct removals is optional.

d
d
3) djrect process related emissions;
d
d
c
— Energy indirect GHG emissions:
6) indirect emissions from imported electricity consumeds

7) indirect emissions from consumed energy importéd through a physical network (stegm,
hgating, cooling, compressed air) excluding electricity.

— Other indirect GHG emissions and removals;
8) ehergy-related activities not included, in direct emissions and energy indirect emissions;
9) pprchased products;
10) capital equipment;
11) waste generated from orgajrizational activities;
12) upstream transport@nd distribution;
13) bpsiness travel;
14) upstream Jleased assets;
15) investments;

16) cliént and visitor transport;

17) downstream transport and distribution;
18) use stage of the product;

19) end of life of the product;

20) downstream franchises;

21) downstream leased assets;

22) employee commuting;

23) other indirect emissions or removals not included in the other 22 categories.
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NOTE1 Some categories, mostly the upstream ones, mightinclude emissions that occurred before the reporting
year (e.g. emissions from previously made purchased products). With a view to account for all emissions related
to the activities of the reporting organization, these emissions are also considered in the reporting year in which
the activity is recorded.

NOTE 2 Some categories, mostly the downstream ones, might include emissions that will occur after the

reporting year. With a view to account for all emissions related to the activities of the reporting organization,
these emissions are also considered in the reporting year in which the activity is recorded.

5.2.2.2 Specific case of local authorities

A local authority provides services that generate emissions from sources which may be claskified into
th¢ 23 categories listed in Table C.1. In order to establish the GHG inventory, local authorities may
qupntify emissions associated with the services they provide. A list of some potential generic services
which could be provided by local authorities is presented below. The organization 'ef servic¢s and the
regponsibility of local authorities depend on the context of each country:

—| general administration: emissions from administrative activities and from buildings of the
administration;

—| education: emissions from teaching activities;

—| housing: emissions from the housing provided by the local" authority. this may incude staff
accommodation and social housing;

—| transport: emissions from transport services and infrastructures (bus, motor vehicle, metro/light
rail or train, port and airport).

—| water sanitation: emissions for the management-of water supply and sanitation services|(network,
collectors, water treatment plants, sludge treatment);

—| waste: emissions for the collection, processing and disposal of household waste and waste tireatment;

—| sports facilities: emissions from sportservice and infrastructures such as swimming po¢ls, sports
halls, sailing bases, climbing facilities, equestrian centres, driving circuits, etc,;

—| cultural facilities: emissions from cultural services and infrastructures such as museums|, theatres,
infrastructures for festivals, historic sites, libraries, media centres, religious sites, etc.;

—| health and social: emissions from activities and facilities to help senior citizens, facilities for persons
with disabilities (physical, mental), nurseries and early childhood centres, etc.;

—| green spaces:entissions from activities and facilities associated with public parks, forests, coastal
sites, protected areas, roadside trees, including maintenance and management;

—| streets'and roads: emissions from roads construction and maintenance and from street ljghting.

Table£.2gives an example of the application of the 23 categories to the specific case of an educatipn service.

Spectatattention shoutd be patd to the TSRS of doubte counting throughout tie consotdattomof the GHG
inventory of the local authority. Further guidance may be found in 5.3.2 and in several categories.

To avoid any double counting, the local authority should take care to instruct departments on the nature
of the emissions to be considered and their allocation.
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5.2.3 Prioritizing relevant emissions

5.2.3.1 General
According to ISO 14064-1, the organization:

— includes in its inventory 100 % of its direct and energy indirect emissions, however, absolute
completenessinreporting may notbe possible and exceptions may be made for trivial emission sources;

— chooses which of the other indirect emissions are quantified and reported.

Regarding “other indirect emissions”, the organization may decide to concentrate its effort,jon
quantificdtion and reporting of a limited number of categories instead of spreading its efforgs on|all
categorie§. In some organizations or sectors, the other indirect emissions may be more significant than
the directl emissions. For this reason, it is important to approximate the magnitude of ether indirgct
emissionsd, in order to be able to better decide which categories of these emissions should\bg considergd.

In order to determine which other indirect emissions the organization includes in_its inventory, af a
minimumtwo factors should be taken in consideration:

a) toreduce the risk of overlooking/ignoring some significant sources of GHGS, a wide estimate of the
potential sources of “other indirect emissions” is carried out defining,‘when possible, a quantitatjve
threshold, in order to decide which sources should be defined-and which can be excluded|or
estimated in the GHG inventory,

b) toengureatransparentapproach for the interested parties, the criteria and the consequent decisjon
aboutjwhich “other indirect emissions” and sources are taken into consideration or excluded should
be explained and reported.

The assessment of the relevance and the prioritizationtof other indirect emissions are made by edch
reporting|organization, in line with the objective for-the GHG inventory, with a view to prioritiz{ng
those actiyities where the most significant GHG reduction opportunities lie. For example, a professiopal
services cpmpany may determine business trayel to be a significant “other indirect emissions” categqry,
while an Electric utility may not determine‘business travel to be significant compared to its other
sources of emissions.

Relevant qther indirect emissions magzalso be prioritized based on other factors such as the organizatjon
ability to Influence/reduce the emissions, stakeholder concerns, and GHG program requirements.

If the organization chooses the/criteria of relevance based on size, guidance for the prioritizing is
provided |n 5.2.3.2.

5.2.3.2 Prioritizing'relevant other indirect emissions based on size

“Other indirect emissions” categories are considered relevant if they are large (or expected to be large)
compared to the'reporting organization’s other sources of emissions.

The orga ization should estimate emissions from all sourcesto gnin abhasic nndprqfnnding ofthe relative
contributions of various “Other indirect emissions”. Whether an individual “Other indirect emissions” is
relevant in size is a function of:

a) total anticipated “other indirect emissions”, and
b) the emissions from any single “other indirect emissions” category.

Initial estimates should be conducted for each individual “other indirect emissions” category and rolled
up to obtain an estimate of total anticipated “Other indirect emissions”.

Each category of “other indirect emissions” requires a separate screening method to estimate emissions.
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To determine which “other indirect emissions” categories are most relevant in size, the organization
should follow these steps.

Use screening methods to individually estimate the emissions from all “other indirect emissions”

categories. This estimate may be based on very rough hypotheses or expert judgment.

Express each category of emissions of “other indirect emissions” as a fraction of total anticipated

“other indirect emissions”.

Rank all “other indirect emissions” activities from largest to smallest to determine which activities

are most relevant.

T
an
dis
be
co
sm

5.]

5.3

IS(
or

a)
b)
‘)

In
Ex
fra

Ficipated “Other indirect emissions” to be included into the GHG inventory. The organizat
close in the public report the percentage of total anticipated “other indirect emissions”
en accounted for and reported. While the organization should strive for the GH& inventor
mplete as possible, it is acknowledged that many small activities are likely o contribute
all portion of total “other indirect emissions”.

8 Generalities on the quantification of emissions and removals

.1 Selection of quantification methodologies

14064-1:2006, 4.3, identifies three GHG quantification/ methodologies that may be
banizations:

calculation;
measurement;
combination of measurement and calculation.

many cases, it is not practical to measure directly the GHG emissions resulting from a
Ceptions would include continuously’collecting, recording and reporting the required emi
m factory stack or exhaust pipel.This subclause focuses mainly on the calculation method

is nost commonly used. An organization mainly assesses its GHG emissions resulting from its

by

calculation, using methodolegies such as:
GHG activity data multiplied by GHG emission or removal factors;

the use of models.

Thiis Technical Report focuses mainly on the most commonly used calculation methodology. T¢

thg

b GHG emissions of a category, the organization should follow these steps:

identify the GHG sources and sinks for each category (see 5.3.2);

n, the organization should select a significance threshold that defines the percentagle of total

on should
that have
y to be as
only to a

used for

n activity.
ssion data
blogy as it
activities

calculate

for these sources and sinks, collect activity data at the appropriate disaggregation level (|

see 5.3.3);

the activity data should be multiplied with appropriate emission or removal factors to obtain the

GHG emissions or removals (see 5.3.4 and 5.3.5).

Those three steps are described as a flow chart in Figure 2. This general flow chart allows seeing the steps
all together. The flow chartis divided into 5 boxes for which detailed explanation are given in 5.3.2 to 5.3.5.
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Carrying out GHG
Inventory

7 1 Identification of GHG sources and sinks (see 5.3.2)

Setting up organizational
boundaries (see 4.1)
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Legend for the decision tree 4 GHG calculation (see 5.3.5)

<> Decision stage I:I Final stage

b)

Figure 2 — Flow chart

5.3.2 Identification of GHG sources and sinks

Thie organization clearly identifies all relevant sources and sinks for each emission category|The most
relevant GHG sources and'sihks for each emission category are described in the “paragraph §)” of each

category (see 5.4.1 to 54.23).

Thie organizationshonld pay attention to avoid double counting of emissions between different dategories.
When there is arisk for double counting, the organization should describe the sources and sinks of each

category as well'as a description of the boundaries of the different emission or removal factorg.

For example, Figure 3 shows the risk of double counting between category 9 (Purchased products) and
12|(Upstream transport and distribution).
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Figure 3 — Example of double counting issue between categories

e in category 12. For the calculation of théZemissions of category 9, the organization tal
Int very large boundaries for the emission' factor. The emission factor is based on life cy]
taking into account upstream suppliers.and all the upstream transport and distribution stg
aw material to supplier n-1.

e is not any emission factor based on life cycle approach available for the purchased produ
9), then a second approach.can be used as described in the second diagram. The organizat
account all the transport steps (freight) from its supplier and upstream, in category 12.1
bought by its supplier are/also taken into account as purchased products in category 9.

h approaches are myiked, there is a risk of double counting.

lection of GHG"activity data

sources and sinks are clearly identified, the organization collects or estimates activity d
f the sources and sinks.

t diagram, the organization takes into accouiit the transport step between its last suppliier

xes
cle

ps

Cts
on
he

hta

nts

ty’dataused to quantify GHG emissions or removals should be consistentwith the requireme

of the selected quantification methodology.

For the methodology using GHG activity data multiplied by GHG emission or removal factors, two types
of GHG activity data are available:

— site-specific data (see 3.3.2), e.g. volume of fuel consumed, kWh of electricity bought, number of km
travelled, units of purchased goods, weight of each type of waste produced by the organization, etc,;

— secondary data (see 3.3.3): whatever the origin of data, the organization should report the source of
the secondary data, i.e. assumptions and key parameters used or a recognized study or national or
sector inventory; secondary data are mainly used for other indirect emissions.

The type of activity data the organization chooses has a strong influence on the accuracy of the GHG
inventory. The accuracy is linked with the site-specificity of the data and its disaggregation level.

18
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Disaggregated site-specific data (see 3.3.4) provide the greatest accuracy. If there is no clear view on
site-specific data, estimation should be done based on literature or recognized database. In this case,
accuracy is lower. If it is not possible to collect or to estimate quality data, the category should not be
taken into account. Such exclusion should be clearly stated in the report.

Non-exhaustive guidelines for the selection of activity data are given in subclauses relating to each
emission category.

In those subclauses (5.4.1 to 5.4.23), a best scenario and a minimum scenario are defined for each
emission category. The best scenario represents high quality data collection. By contrast, the minimum
scenario-represents—the lowest acceptable level of accuracy of activi he best and
mipimum scenario, there is a range of possible intermediate scenar lectéddlepending
uppn cost, time spent and other consideration. Guidelines are given on key parameters that|should be
considered for the disaggregation of activity data.

5.3.4 Selection or development of GHG emission or removal factors

IS) 14064-1:2006, Greenhouse gases — Part 1: Specification with guidance at the oxganization level for qpantifica-
tign and reporting of greenhouse gas emissions and removals

4.3.5 Selection or development of GHG emission or removal factors

If GHG activity data are used to quantify GHG emissions and removals, the organization shall select or develop qHG emis-
sign and removal factors that

a) are derived from a recognized origin,

b) are appropriate for the GHG source or sink concerned,

) are current at the time of quantification,

d) take account of quantification uncertainty and are:¢alculated in a manner intended to yield accurate anpd repro-

dufible results, and
e) are consistent with the intended use of the GHG-inventory

Thie organization shall explain its selection or deyelgpment of GHG emission or removal factors, including identiffication of
their origin and appropriateness for the intended urse for the GHG inventory.

Thie organization shall explain any changes\te:GHG emission or removal factors previously used by the organizafion and,
wlere appropriate, recalculate the base-year GHG inventory (...).

Once activity data have been\¢elearly identified, the organization should collect or estimatg emission
anfl removal factors for eachof the sources and sinks. Emission or removal factors should b selected
ac¢ording to the activitydata and should be in line with the disaggregation level of the activity data.

Thie organization should first look for site-specific emission or removal factors or underlying|data used
to |develop a sitesspecific emission factor. When no site-specific emission or removal factdrs (or the
underlying data) are available, estimated emission or removal factors from literature or rgcognized
databases should be used. System boundaries of the process(es) generating GHG emissions [should be
talten inte-account when selecting the emission or removal factor. For example, emission factojr of motor
vehicle transport may be restricted to the CO2 emission of the combustion of the fuel or may ipclude the
GHG-emissions associated with fuel extraction and refining, and/or amortized emissions of road and
motor venicle construction and maintenance.

For direct GHG emissions and energy GHG indirect emissions, the system boundary for the emission
factor covers only one stage (for example, the combustion of fossil fuels in categories 1 and 2).

For other indirect emissions, emission or removal factors should be based on life cycle approach. For
example, for purchased products category, the emission or removal factor should take into account the
emissions from cradle to gate. When no emission or removal factor based on a life cycle assessment is
available, the organization should try to set up an emission or removal factor which covers the most
relevant stages of the life cycle. This is called the boundaries for the emission or removal factor and the
description of the boundaries should be reported.

NOTE The concept of boundaries of the emission or removal factor is derived from the concept of the system
boundary, as defined in ISO 14040:2006, 3.32.
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The most important stages to include in the system boundary for the emission or removal factor are
given in the descriptions of the different emission categories (5.4.1 to 5.4.23).

5.3.5 GHG calculation

There are

two steps for calculation.

The first step is to convert activity data into GHG emissions:

GHG emissions or removals = activity data x emission or removal factor

The second step considers the Global Warming Potential (GWP) of each GHG and allows the convensjon
of GHG enjissions or removals into climatic impact, identified in tonnes equivalent of CO2 (tCO2e):

GHG|emissions = Z (emissionsgas X GWPgaS)

gas

where GH[G emissions are expressed in CO2 equivalent units.
NOTE 1 |t is advisable to use GWP values from the latest version of IPCC for conversion of emissions in CP2-
equivalentf (see Annex D)
NOTE 2 [Emission or removal factors can sometimes directly be given into COxequivalent units, and then G\VP
is equal to[l.
The accugacy of the final calculation depends on the accuracy ofythe activity data and emission|or
removal factor. It is important to disclose considerations related\to the accuracy level for data activjity
and emisdion or removal factors (see Clause 8 for the reporting).
5.3.6 Specific issues applicable to several categories
5.3.6.1 (GHG emissions and removals from biomass
ISO 14064-1:2006, Greenhouse gases — Part 1: Specification with guidance at the organization level for quantifica-
tion and rgporting of greenhouse gas emissions-and removals
4.2.2 Direct GHG emissions and removals
()
The organitation should quantify GHG removals from facilities within its organizational boundaries.
()
CO7 emissigns from the combustion of biomass shall be quantified separately.
Other anthropogenic ‘biogenic CO, emissions (excluding biomass combustion) may occur from ¢.g.
land use ¢hange, degradation process (e.g. fermentation), reversal of removals (for example, throygh
deforestation).
Non anthfepogenic biogenic COz emissions caused by force majeure (e.g. wildfire, or infestation |by
insects) shotid-be-guantified-andreported-separatel

These other biogenic CO2 emissions should be quantified in the relevant direct categories: category
3 (Direct process related emissions), category 5 [Direct emissions and removals from Land Use, Land
Use Change and Forestry (LULUCF)] and other indirect emissions within the relevant categories such
as category 9 (Purchased products) or category 19 (End of life of the product). Additional guidance is
provided in the relevant subclauses of 5.4.

Thus, biogenic CO, emissions from an organization should be reported separately as follows:

— (CO7 emissions from the combustion of biomass;

— other

20

CO2 emissions from biomass.
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Other GHGs emissions from biomass (such as CHg, N20) should be calculated in COge. These quantities
should be reported with that of similar GHG emissions from other sources e.g. combustion or industrial
process, etc., thus differentiating the climatic impact between CO; and other GHG emissions.

5.3.6.2 Specific cases of emission factors

Some emission factors for processes or goods or services are still difficult to assess scientifically. In some
cases, values may vary across a very large range, from one-to three-fold for instance. Two examples are
listed below.

a)

b)

As
en

5.3

Av
w3
of

AlTcraf tenTissions

According to IPCC (see Reference [10], Chapter 2), condensation trail and cirrusCeffec
by global aircraft operations could influence significantly the radiative forcing.due to
from aircraft. The organization could take into account this fact for its GHG quantificat
correction factor applied to the GHG direct emissions factor of fuel combustion. In thig
organization indicates the correction factor applied to the emission factorto account for
radiative forcing (GWP) aircraft emissions associated with fuel combustien.

Nitrous oxide emissions from fertilizer use in agricultural practices

N20 emissions are strongly dependent on regional and organizational specificities, such a
type and regime, temperature and humidity, and cultivation practices. In addition, unde
of nitrogen cycle through soil and atmosphere is still undep scientific discussions.

with the selection of all emission factors, the organization should indicate clearly the v4
ission factor used, explain this chosen value and document the used sources.

.6.3 Avoided emissions

bided emissions (see 3.1.5) should be quantified only for energy generation or material reco
ste treatment (see for example 5.4.9 and 5.4.11). Any other avoided emissions (e.g. from
sold products) should not be taken-into account. In this case, those emissions are quan|

reported separately.

NO
avi

5.

5.4

TE When selecting emissidn factors for waste treatment, it is advisable that the organization i
ided emissions are includedoréxcluded.

l  Quantification of GHG emissions and removals for each category

.1 Category 1)— Direct emissions from stationary combustion
Identifjeation of GHG sources and sinks

Direet emissions from stationary combustion are due to on-site combustion of fuel
stationary (fixed) equipment included within the organizational boundaries of the

organization (qm‘h as for mmmplp heaters gas turbines, hoilers Ptr) to generate heat ni

ts caused
emissions
on with a

case, the
the higher

L fertilizer

rstanding

lue of the

very from
use stage
[ified and

dentifies if

burnt in
reporting
echanical

b)

©lI

work and steam.

Selection of GHG activity data

1) Bestscenario
The most accurate activity data are the total quantities of each fuel. The quantity of each fuel
can be collected by reading out energy meters or by a follow-up of the amounts on the bills over
the considered period.

2) Minimum scenario
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<)

d)

22

The total energy consumed by the organization from stationary combustion per type of fuel is
estimated. As a minimum, the organization could separate energy consumption from heating

and from process as this could be useful for further energy efficiency.

3) Intermediate scenarios

All stationary combustion sources are identified and the quantity of fuel is normally available.
Wherethe fuelusedisnotknown, thenan estimate ofthe consumption of fuel related to stationary

combustion can be obtained by disaggregation using the following main key parameters:

For the heating of buildings, key parameters that should be considered are:

- floor area and age of building;

- type of energy used;

- climatic zone;

- operating hours and the use of the building.

1]

br machinery, key parameters that should be considered are:

- type and size of machine;

- period of use per year;

- type of fuel;

- nominal input power and yield;

- efficiency and equipment rating.
Selection of emission factors
The emission factor takes into account only the direct emissions due to the stationary source.

GHG gmission factors are expressed in GHG emissions per quantity of fuel used or per total enef
consymed (kWh).

Examjples

EXAMPLE 1: An organization has a central heating system using gas. There is an energy meter a
the qyantity (in kWh) eachlyear on January 1 at noon is registered. Total quantity is 6 107 888 kV|
The quantity is expressed in higher heating value (HHV). Emission factor for natural gas (HHV
0,201|kg CO2e/kWh.*Total emissions = (6 107 888 x 0,201) = 1 227 685,488 kg COz2e=1 228 t CO3

EXAMPLE 2: An)organization does not know its fuel consumption. The organization is compos
of an pffice With 1 500 m? and uses heating oil. The organization has noted in recognized datab:
that the average rate for offices is 248 kWh/m? heated. All 1 500 m? are heated. With this parame

gy

nd

Vh.
is

e

ed
se
ter

of 248 kKWh/m?, the emission factor (kg CO2/m?) is 50 kg CO2/m? Total emissions = (1 500 x 50

75 000 kg COze =75 t COze

Other indirect emissions potentially linked to category 1 emissions

Other emissions of GHG are related to direct emissions from stationary combustion, without being

direct emissions, and are classified in the corresponding other indirect emissions categories.

Considering a boiler belonging to and used by an organization, category 1 emissions are restricted to
fuel combustion emissions. Other indirect emissions take into account, for example, GHG emissions due
to fuel transport fromrefinery and/or due to boiler construction. These related processes are necessary

to stationary combustion, but are not classified as direct emissions from stationary combustion.
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Table 5 provides some potential other indirect emissions related to direct emissions from stationary
combustion, and indicates in which category it should be classified. Depending on the process, the

type of fuel and other potential characteristics of stationary combustion, other indirect
could be considered.

emissions

Table 5 — Non-exhaustive list of other indirect emissions potentially linked to category 1

(Direct emissions from stationary combustion)

Other indirect emissions potentially linked to direct emis-

. . . Category associated
sions from stationary combustion gory

Up
thd

FTream emIssIons related to the prodquction and transportof |8 ENergy-related activities not included 1l dITect emissio
fuel energy indirect emissions (see 5.4.8)

hs and

Co

hstruction of the stationary combustion unit 10 Capital equipment (see 5.4.10)

En

H-of-life of the combustion unit 11 Waste generated from organizational activities (see 5.

4.11)

5.4

b)

These related emissions could be significant. For example, considering,oik fuel, the p
refining and transport could emit from 5 % to 10 % of CO2 combustion emissions.

Emissions due to construction, installation and maintenance of-an industrial boiler
amortized over the investment time-of-life (between 20 years and’50 years), or altern
fiscal depreciation period. Even if these emissions are not strictly proportional to cons
(and so to combustion emissions), it could represent, each year, in some cases, 2 % or 3
combustion emissions.

recommendations “Prioritizing relevant emissions?described in 5.2.3.

1.2 Category 2 — Direct emissions from mobile combustion
Identification of GHG sources and sinks

Direct emissions from mobile combustion are due to fuel burnt in transport equipment

vehicles, trucks, ships, aircraft{locomotives, forklift trucks, etc.). Emissions from journeys
not included within the organizational boundaries of the organization are not considered
GHG emissions” and should"be reported as “other indirect emissions” arising from busin
employee commutingclient or visitors transport, upstream leased assets, etc.

When vehicles areused for both occupational and personal travels, only the emissions due t
travelled for oecupational use, are taken into account. If it is not possible to separate ocq
and personaltyavels, the organization should clearly mention it in the report.

Selection'ef GHG activity data

1) Bestscenario

foduction,

should be
atively on
imed fuel
o of these

Including or neglecting one or several related otherlindirect emissions should follow the general

, included

within the organizational boundapnies of the reporting organization (such as for example motor

nvehicles
as “direct
bss travel,

p distance
upational

The most accurate activity data is the total quantity of each type of fuel consume

d by each

transport equipment.

The quantity of each fuel can be collected by collecting fuel meters readings or by totalling, the

amounts on the bills over the analysed period.
2) Minimum scenario

If the total quantity of each fuel is not available, the reporting organization identifies

each type

of transport equipment with as a minimum a distinction between motor vehicles, trucks, ships
and aircraft. For each transport equipment, the reporting organization then estimates the total

distance travelled for each type. The activity data could be expressed either by tota
travelled or by fuel consumption.

3) Intermediate scenarios
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<)

d)

24

The activity data can be more specific for each type of vehicle identified, depending on the
following disaggregation.

The key parameters that should be considered are:

— Type of final energy used: gasoline, diesel fuel, gas, biofuel, etc.;

— Type of engine: small, medium, large, etc.;

— Type of travels: urban suburb, town centre, rural periphery, etc.

Select

GHG ¢
perd

Thee

Examjples

EXAM
truck
orgar
every
year.

from

“activ
for er
emiss

In thi
For C

Total
from

EXAM
needd
speci

3 A 3 3 133 <3 3
Orttrer POLEIItial pardIIieters tidt Sroulid DE CONSsIdcered.

- type of use (eco driving, fast driving);
- weight of the vehicle with its load.
ion of emission factors

mission factors can be expressed in GHG emissions per quantity of fuel dsed or GHG emissic
stance travelled.

mission factor should take into accountonly the direct emissions due'to the transportequipmg

[PLE 1: An organization owns a fleet of 25 identical trucKs used for delivery of products. T
5 are parked at a central location and refuelled there ffom diesel storage tanks owned by {
ization. The organization makes an inventory of fuel in the storage tanks on December
year, and adds to this volume the amount of fuel'delivered to the tanks during the calenc
At the end of the year, the amount remainingiin the tanks is again measured and deduct
the sum of the initial inventory plus delivéries. This method provides reasonably accur
ity data” (litres of fuel used in trucks during the year). Look-up tables provide emission fact
nissions of CO2, N20 and CH4 from the*combustion of diesel fuel in mobile sources. Only d
ion factor is needed for conversion oflitres of fuel consumed to tonnes of CO5.

5 example, the organization’s fleetof 25 trucks consumed 473 125 litres of diesel fuel in the y¢
D2 emissions, the emission factor is independent of the distance travelled by the fleet of truc}

emissions = (473 125 x@2,52)/1 000 =1 192 t COze where 2,52 kg CO2/1 is the emission fac
rombustion of dieselfuel (all types of trucks).

[PLE 2: An organization owns a fleet of different vehicles. Different GHG emission factors 3
d for each type’ of vehicle. Those GHG emission factors should reflect the key paramet
ied for each,¥ehicle (type of energy used, type of engine, type of travels; see Table 6).

ns

nt.
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he
31
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ed
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Table 6 — Example 2 for category 2

Number and type of vehicle | 11 diesel light trucks | 9 diesel light trucks | 5 electric heavy duty Total
truck
(model years 1983- (model years rucks
1995) 1996-present) (all model years)
Travelling distance /year/ | 30000 | urbanarea 100 000 100000
vehicle
(in km) 70000 | ruralarea
Average fuel consumption/
vehicle 0,15 0,11 non applicable
(in I/km)
Total fuel consumed 11 x 100 000 x 0,15 = 9x100000x0,11 =
non applicable 264 000
(inl) 65000 99 000
Total CO2 emissions 65000 x 2,52a = 99 000 x 2,523 = 415800 + 249480 =
(in kg CO2e) 415800 249 480 665-280 kg COze =[665 t COze
aThe emission factor of fuel is 2,52 kg COze/1

e) | Other emissions potentially linked to category 2 emissions

in the corresponding other indirect emissions categories.

Other emissions of GHG are related to direct emissions from mobile combustion, and are

Table 7 provides some potential emissions related to direct emissions from mobile combu
indicates in which category these emissions should be.classified. Depending of the proces
of fuel and other potential characteristics of mobile €ombustion, other emissions could be ¢

Table 7 — Non exhaustive list of other emissions potentially linked to category 2 (I
emissions fromrmobile combustion)

direct

quantified

stion, and
5, the type
bnsidered.

(Qther emissions potentially linked to direct emissjons from
mobile combustion

Category associated

Legks of refrigerant from air cooling systems

Direct fugitive emissions (see 5.4.4)

Fogsil fuels production and transport

Energy-related activities not included in direct emissigns and
energy indirect emissions (see 5.4.8)

Vehicles maintenance Purchased products (see 5.4.9)

Vehicles construction Capital equipment (see 5.4.10)

Velpicles end of life Waste generated from organizational activities (see 5.4.11)

5 2 Categorv Directnrocessrealitead emissions
. o HHecePpro Ferdtte eSS

These related\emissions could be significant. For example, considering oil fuel, the p
refining and-transport could emit from 5 % to 10 % of CO2 combustion emissions.

Including or neglecting one or several related other emissions should follow th
recommendations “Prioritizing relevant emissions” described in 5.2.3.

TO a2 ) TOOTOTTY

a) Identification of GHG sources and sinks

roduction,

e general

Direct GHG processes related emissions are emissions from biological, mechanical or other activities
that are not coming from the direct combustion of fossil fuels or from leaks from equipment and
storage and transport systems or from leaks from reservoirs and injection wells. The emissions
sources are within the organizational boundaries of the reporting organization.

This category covers a very wide range of emissions from different sectors such as:

— industrial process (decarbonation of limestone during the production of cement that generates

CO2 emissions, venting, oil and gas refining, etc.);
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b)

d)

26

— agricultural processes (putrefaction and fermentation, manure, livestock, application of
nitrogen fertilizers, etc.);

— waste and wastewater treatment processes emissions;
— carbon capture and storage emissions processes.

The sources and the type of emissions can be very different from one sector to another and within
the same sector. An exhaustive list is available in the emission factors database of IPCC [7].

Selection of GHG activity data

1) Bestscenario

kact quantification of direct GHG emissions is known for each process. Exact amount(weight,
blume) for each gas is known and based on direct measurement or exact measurements of the
Ctivity data and related emission factor or based on the stoichiometric formula of a known
lemical reaction that causes the process emissions.

O L < Im

2) Minimum scenario

When exact measurements are not possible and no stoichiometric formula can be specified, the
organization estimates the direct GHG emissions by multiplying activity data for the processes
dentified with the relevant emission factor provided in the IRCC'databases.

—

Fpr example, if an organization produces carbon black/ methane emissions occur during
the production process. The facility of the organization is not equipped with a methgne
nmeasurement system. The organization knows it has'mno abatement (thermal treatment of the
njethane emissions). Based on this information, the’organization finds in the IPCC databgse
that the emission factor is given by tonne of carbon black produced. Ideally, the organizatjon
khows how much carbon black it produced during the reporting period. This amount is in this
cpse the activity data. If the organization deés not know how much carbon black is producgd,
this activity data based on other site-spécific activity data should be estimated. The emissjon
fgctor is 28,7 kg CH4/t of carbon blackproduced. The organization has all the necessary datq to
cqlculate the direct GHG process-related emissions of its activities.

3) Imtermediate scenarios

The sources and types of emissions may differ from one sector to another but also within
the same sector.

Gliven the large number of potential emissions covered by this position, this methodology d¢es
npt identify keyparameters for the calculation.

Selection of emission factors

Site-specific.emission factors from measurements are preferred. If not available, emission factors
can b obtalned from recogmzed sources. A potent1a1 source of emlsswn factors is the emlss on

pubhcatlons may also contain emission factors related to these spec1f1c activities.

Examples

EXAMPLE 1: An organization uses nitrogen fertilizers. The total amount of nitrogen as N spread on
the field is equivalent to 500 kg/year. The direct and indirect nitrogen volatilization factor given
by the IPCC 2006 guidelines is 2,09 %. This factor is the emission factor making the link between
the activity data and the GHG emissions. It means that the amount of N0 emissions is equivalent
to 10,45 kg (500 x 2,09 %). The GWP-value for N0 is 298 kg COze for 1 kg of N0. Total emissions =
(10,45 x 298) = 3 114 kg COze= 3 t COze

EXAMPLE 2: The number of cows owned by an organization is 100. The estimated emission factor for
one cow is 1892 kg COze per year. Total emissions = (100 x1892) = 189 200 kg COze =189 t COe/year
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5.4.4 Category 4 — Direct fugitive emissions

a)

b)

d)

Identification of GHG sources and sinks

Fugitive emissions are direct uncontrolled emissions of greenhouse gases. Each process using GHG
can potentially be a source of fugitive emissions.

Fugitive GHG emissions include leaks from equipment and storage and transport systems, and leaks
from reservoirs and injection wells.

Fugitive emissions typically arise from activities that utilize or transport GHG such as methane

transport and cooling systems containing refrigerants. Only the direct emissions should be taken
into account in this category.

NOTE Direct measurements of direct fugitive emissions almost never happen.
Selection of activity data
1) Bestscenario

For organizations transporting gases, the difference between thé)amount that is bought and the
amount that is sold can be calculated. For cooling systems, itcan be the quantity of refrigerants
that is needed to refill the equipment. In many countries, jtiis mandatory to maintainfa registry
where these quantities are indicated.

2) Minimum scenario

If no data are available on the amount of GHG lgsSes, the organization estimates the pmount of
leakage based on the information that is avaidable about the system. Estimate may bg¢ based on
formulae from published, peer-reviewed literature (see bibliography)

3) Intermediate scenarios

When some data are known,, such data are used and the other data are estimated by
disaggregation using such key parameters as:

— the type of GHG;
— the technical spegificities of the system (cooling system, storage, transport, etc.)
— the age of the system;
— potentialSize of the source (transport distance, reservoir content, etc.);
— power of the equipment.
Selection/of emission factors

EmiSsion factors should only cover the direct emissions and not the emissions of the othef stages of
the life cycle. For example, direct emissions during the end-of-life stage of the technical gquipment

should be taken into account in the category 11 (Waste generated from organizational activities)
(e.g. emissions of refrigerants during treatment of the end-of-life of an installation).

Examples

EXAMPLE 1: An organization buys methane in country A and transports it and sells it to country
B. The distance between the two countries is 10 000 km. The organization knows that it buys
100 000 000 kg of methane in country A. It sells 99 500 000 kg of methane in country B. So, the
organization knows that there is a leakage of 500 000 kg of methane. The GWP value for methane is
25. Total emissions = (500 000 000 x 25) =12 500 t COze

EXAMPLE 2: An organization has a cooling system on its administrative building. The organization
needs to refill the system with 1 kg of R22 every year because of leakages. The amount of cooling
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5.4.5 Category 5 — Direct emissions and removals from Land Use, Land Use Change(and For-
estry (LULUCF)

a)

b)

28

liquids needed every year is found in the registry of cooling liquids which is filled in by the
maintenance company, after every maintenance. The GWP value is 1 810 kg COze for 1 kg of R 22.
Total emissions = (1 x 1 810) =1 810 kg COze = 1,8 t COze

EXAMPLE 3: An organization has a cooling system on its administrative building. The maintenance
company has a global contract and cannot report how much refrigerant is refilled in the system
every year. After a research, the organization obtains the following data on the system: the system
has R22 asrefrigerant. The system contains 26 kg of refrigerant. The cooling system is 10 years old.
In the literature, the organization finds that for a system of that type and age, there is an average

e =2,1tC0ze. Ifthe refill is not made every year, the average value between two refills should
orted every year.

Identification of GHG sources and sinks

GHG pmissions and removals from LULUCF may come from anthropegenic land use activitjes
(controlled biomass burning, restoration of wetlands, forest management, tice and other agricultyre
cultiviation,animalhusbandry generating enteric fermentation,) directland use change (afforestatipn,
refor¢station, and deforestation), and managed forests, within the'0rganizational boundary.

Direcf GHG removals from atmosphere increases the carbon stock (see Note 1) of one of the following
reseryoirs: above-ground biomass, below-ground biomass, dead wood, litter, soil organic matfer.
Thesq removals are due to the uptake of CO; during the growth of biomass.

Direcf GHG emissions from one of the following reservoirs above-ground biomass, below-ground
biomgss, dead wood, litter, soil organic matter;décreases the carbon stock. These emissions qre
causeld by the degradation of the biomass to CO2(e.g. deforestation), CH4 (e.g. enteric fermentation)
and N20O (e.g. fertilizers).

Direcf land use change (dLUC) occurs-thfough anthropogenic intervention that creates a charge
in catbon stocks on that land. A change in carbon stock can occur when land use changes from
one cptegory to another (e.g. converting forest to crop land) or within a land use category (¢.g.
convdrting a natural forest to @ managed forest, converting from till to no-till). Land use change
does not include changes in crop cover or crop rotations that occur within the crop land category.

Land pse categories include forest land, cropland, grassland, wetlands, settlements, and other lands
(IPCC}, 2006).

Indir¢ct land use ¢hange (iLUC) should be considered in GHG inventory, once an internationglly
agreed procedure exists.

NOTE1l .« Cdrbon stock refers to the total amount of carbon stored on a plot of land at any given time in ¢ne

or mofre/of the following carbon reservoirs: above-ground biomass, below-ground biomass, dead wood, litfer,
SOil orsafitesrate ‘.“) L 1IRCC 2006 Yol 4 [7])

sarrcTracec eI oo, Zoo0 v oot

NOTE 2  Direct GHG removals from growth of pasture and annual crops might be not quantified because
they are soon released into the atmosphere through decay or digestion, and so are neutral on an annual
cycle. If they are not excluded, biogenic CO2 emissions are accounted for in the other indirect emissions in
category 9 (Purchased products), category 11 (Waste generated from organizational activities), category 18
(Use stage of the product) and category 19 (End of life of the product).

Selection of activity data
1) Bestscenario (land area known, biomass per unit area known)

The most accurate activity data are the site-specific total area and type of land use within the
organizational boundaries. The organization knows and uses data from the land use changes
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and practices associated with that land. The amount and type of biomass standing on this land
can be considered, e.g. on the basis of a forest inventory.

2) Minimum scenario (area estimated, biomass estimated based on land use)

Ifthe total area and type of land use is not precisely available, the reporting organization should
as a minimum estimate the area for each type of land use: bare land, crops or forests, by using
proxy data and explaining their choice.

3) Intermediatescenarios (areaknown,land use/land cover known, biomass per unitareaestimated)

All biomass is identified and the area is estimated. The emissions due to biomalss can be
estimated by disaggregation using key parameters such as:

— type and quantity of biomass;

— climate in which the biomass is growing;
— harvested or natural growth.

c) | Selection of emission or removal factors

An approved source of emission or removal factors is the database from IPCC or a recognized
national source (see Annex B). Scientific or professional publications may also contain emission or
removal factors related to these specific activities.

As the emission or removal factors can be very different depending on the different pargmeters, it
is important to report how the emissions or removals for this category were calculated/pstimated
and which sources were used.

d)| Examples

EXAMPLE 1: An organization owns a forest of 100 ha. This pines forest is located in Norwaly. The CO2
uptake is 4,5 t COz per ha per year. Theé\removal obtained from this managed forestis 4,5 x 100 = 450 t
COqze per year. The removals will be@ccountable during the growth of the pine forests (rotati¢n period).

EXAMPLE 2: Transformation of forest for long-term palm oil production (Source: IPCC 2007; gs adapted
in EC 2010: ILCD Handbook;\General guide for Life Cycle Assessment - Detailed guidance, Annex B).

An organization wants to convert 1000 ha of primary forest into long-term palm oil production. It
looks for the differént information regarding that location such as:

— climate regign: tropical
— moistureregime: wet
— soiltype: volcanic

==\ land use 1: primary forest[

— land use 2: long-term cultivated
— land management and input level of land use 1: none
— land management and input level of land use 2: reduced tillage, low input

The GHG emissions due to land use change are obtained by calculating the original carbon stock SOC;j
and the final carbon stock SOCt. This does not take into account the loss of biomass in converting from
native forest to oil palm; the organization checks the IPCC 2006 [7] and finds the following formulae:

SOC, = SOC, x LUF,x LMF, x IL,
SOC, = SOC, x LUF,x LMF, X IL,
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NOTE 3

The total

5.4.6 Cz:

a)

b)

30

SOG;

SOCs

SOCy
LUF

LMF

is the initial soil organic carbon stock of initial land use “1” expressed in t/ha

is the final soil organic carbon stock of land use “2”, i.e. after transformation
expressed in t/ha

is the primary soil organic carbon stock (climate region, soil type) expressed in t/ha
is the land use factor (dimensionless)

is the land management factor (dimensionless)

IL

is the input level factor (dimensionless)

The ofganization finds the following data in the IPCC guideline: SOC, = 130 t/ha; LUF1 1,00 ; LMF

=1,00;IL1=1,00; LUF,=0,48; LMF, =1,15; IL = 0,92.
When applying the above equations,
SOCi=130x1x1x1=130tof C/ha

S0Cr4130x 0,48 x 1,15 x 092 = 66 tof C/ha

The I¢ss in carbon stock = 130 - 66 = 64 t of C/ha.

The resulting total emissions to be attributed to that conversion to primary forest to oil palm
prodyction over the applicable productive period of use (ezg. 20 years) is 64 x44/12=234,67 t CO2e/ha

Identification of GHG sources and sinks

The conversion from carbon to CO3 is calculated by,multiplying the carbon quantity by 44/12.

hnnual emissions for the organization = 234,67 x 1000/20 = 11734 t COze.

tegory 6 — Indirect emissions from imported electricity consumed

This dqategory includes only GHGemissions from electricity imported by the organization due to the

fuel cpmbustion. It excludes:

|
o

|
.

NOTE|1

|l upstream (cradleto power plant gate) emissions associated with fuel;

missions due t0 the construction of the power plant;

missionsallocated to transportand distribution losses (except when the reporting organizatjon
4 an electricCity generation company).

If'the producer owns the transmission and distribution system and provides an emission facftor

that iicorporates the transmission and distribution losses, the reporting organization estimates the GHG
associated with the transmission and distribution losses and reports them separately in category 8 (Energy-

related activities not included in direct emissions and energy indirect emissions).

Selection of activity data

1) Bestscenario

Exact amount of electricity bought by the organization is known.

MWh and GWh power consumption units are usually used to quantify electricity consumption.
This amount of electricity is counted at organization power supply point(s).

The quantity of electricity can be collected from electricity meters or by collation of the
electricity bills for the relevant period.
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2) Minimum scenario

The amount of energy bought by the organization is estimated. The estimation is based on
benchmarking with similar business sector and should be done separately for small (lighting,
offices, etc.) and large (heating, air-conditioning) electricity consumers.

3) Intermediate scenarios

The organization knows accurately the amount of electricity bought for large electricity
consumers and estimates its electricity consumption either by one of the following approaches:

— Estimation of the electricity consumption by a bottom-up approach: the powgr of each
electricity consuming equipment is multiplied by the time the equipment ishusgd and the
percentage of the available power that is used. The estimates for all the,diffefent items
of equipment are summed to give an estimate of the total electricity consumption for the
organization.

— Estimate of electricity consumption by consumption ratios of organizations with similar
activities.

Selection of emission factors

Each energy source (fuel, gas, wind, solar, etc.) and generatien facility has its own GH({ emission
factor. The combination of the energy sources is called the®lectricity-mix.

The GHG emission factor associated with the purchased electricity can be based on the ¢lectricity
mix from:

— aspecific electricity generating company;

— an electricity supplier, i.e. one using an-electricity-mix based on annual, hourly or gther time
related basis.

NOTE 2  Such emission factors are only permissible when the electricity supplier can guafrantee the
delivery of a kilo-Watt hour where the associated emissions are not double counted.

— the country where the facility is located;

— therelevant grid framywhich the power is obtained: a relevant grid should be understpod as the
grid to which the organization is connected and other grids possibly connected to this grid.

In addition, note earefully the different definitions of electricity-mix which may be based either on
production or.€onsumption.

In any casesthe choice of the emission factor, its value, the origin of this value (database, provider
information, etc.) and the validity of this value should be explained and documented.

Examples

EXAMPLE 1: An organization hnyc 5123 588 k\Wh and has a hinr‘ing contractwith an :]ectricity

provider. The emission factor provided by this provider is 0,106 kg COze/ kWh. Total emissions = (5
123 588 x 0,106) = 543 100,328 kg CO2e = 543 t CO2e

EXAMPLE 2: An organization knows that it consumes 14 254 988 kWh per year. The organization
has no specific information concerning its electricity provider. The organization uses the country
mix that is 0,726 kg COze/kWh. Total emissions = (14 254 988 x 0,726) = 10 349 121,288 kg COze=
10 349 t COze.

EXAMPLE 3: An organization has no data about the electricity consumption in its building. The
organization decides to estimate the electricity consumption based on a floor area which is 2 000
m?% The organization finds a value of 240 kWh/m? for the electricity consumption of similar
buildings. The emission factor for the electricity production in the country is 0,403 kg CO2e/kWh.
Total emissions = (2 000 x 240 x 0,403) = 193 440 kg COze = 193 t COze.
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5.4.7 Category 7 — Indirect emissions from consumed energy imported through a physical
network (steam, heating, cooling, compressed air) excluding electricity

a) Identification of GHG sources and sinks

Indirect emissions from steam, heating, cooling and compressed air used are due to GHG emissions
from the generation of purchased steam, heating, cooling, compressed air consumed by the
organization. These emissions have taken place in another organization where steam, heating,
cooling or compressed air has been produced. It excludes:

— a

l upstream (cradle to gate) emissions associated with fuel;

|
@

|
o)

9

—n

b) Select
1) B

T
k
T
p
T
e
2) M
T
iS
T
p
3) 1

T
a
c

ntermediate scenarios

missions due to the construction of the power plant,

missionsallocated to transportand distribution losses (except when the reporting esgahizat
an energy generation (steam, heating, cooling, compressed air) company.

ion of activity data
est scenario

he exact amount and type of energy (steam, heating or cooling) baught by the organizatio
hown.

he organization also knows the exact amount of fuel (coal;'gas, wood, etc.) consumed for {
Foduction of the purchased amount of steam, heating, coeling or compressed air.

he quantity of purchased steam, heating, cooling or~compressed air can be collected fr
nergy meters or by collation of the energy bills forthe relevant period.

inimum scenario

he exact amount of steam, heating, cooling or compressed air purchased by the organizat
not known. The activity data are estimated separately for the need of heating or cooling f

- building processes: cooling orheating;
- industrial processes.

he organization should also distinguish the heating, steam, cooling or compressed
Lrchased by type of fuel-.consumed based on an estimate of the yield of each generator.

he organization knows accurately the amount of heating, steam, cooling or compresg
r bought-for-large consumers and calculates its consumption of heating, steam, cooling
bmpressed air using one of the following approaches:

- ~estimation by a bottom-up approach: the consumption of each energy item of equipm

on

1 is

he

on
I

air

ed
or

ent

is obtained hy mn]‘rip]ving the rated power by the time pprinr‘l for which the equipmen

[ is
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used; the estimates for the different items of equipment are summed to give an estimate of

the total heating, steam or cooling consumption of the organization;

ratios of organizations with similar activities; the choice of consumption ratios should
guided by the following parameters:

— type of organization (industry, offices, etc.);

— age of installations;

estimates of the heating, steam, cooling or compressed air consumption by consumption

be

— activities that are covered by heating, steam, cooling or compressed air consumption

and those that are providing energy by other energy sources (gas, electricity, etc.).
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Selection of emission factors

The emission factor should only take into account the direct emissions related to the p

roduction

of heating, steam, cooling or compressed air at the level of the organization which produces the
heating, steam or cooling. The emission factor should take into account the following parameters:

— type of fuel source;
— type of combustion installation;

— age of the installation;

d)

5.4
re

— the efficiency of the steam, heating, cooling, compressed air production, if also know

The emission factor provided by the energy producer should be used when availabl
country data for each type of fuel should be a second best option.

Examples

EXAMPLE 1: An organization buys cooling for its building. The organization does not
consumption for the building but it has been told that the average forjthe type of building
250 kWh/m?. The building area is 17 000 m? The supplier has.ealculated that for the g
location, the emission factor is 0,018 kg COze/kWh and presumes a loss of 10 %.Total er
(17 000 x 250 x 0,018) x (1 + 0,1) = 84 150 kg CO2 = 84 t CQze.

EXAMPLE 2: An organization purchases steam for its‘process on a per tonne basis. Th
has provided the emission factor and the losses during transport. The emission factor

(8 814,3 x 88) x (1 +0,08) =837 711,072 kg COze= 838 t COze.

EXAMPLE 3: An organization buys 5 000 t of steam and has a binding contract with steam
The emission factor provided by this producer is 50 kg COze/ t. Total emissions = (5 000 X
000 kg COze = 250 t COze.

1.8 Category 8 — Energy-related-activities not included in direct emissions and ener
't emissions

Identification of GHG sogrces and sinks

This category includes upstream emissions of energy sources that are associated with
— Fuels consuméd by the reporting organization (see categories 1 and 2) and

— Importedelectricity or steam consumed by the reporting organization (categories 6

Upstream emissions of the energy sources are produced during all stages that occur b
combustion or energy consumption (extraction production, transport, distribution). The
can be due, for example, to the combustion of fuels during the transport stage or due td

n.

b. General

know the
should be
eographic
hissions =

e supplier
equals 88

kg COze/t and the loss is 8 %. The total amount thatis bought equals to 8 814,3 t. Total emissions =

producer.
50) = 250

gy indi-

and 7).

efore fuel
emissions
losses as

b)
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fugitive emissions during the transport (due to leaks in the pipes), etc. Additional emis
also be included due to those generated by the construction of energy producing, tran
distribution infrastructures.

Selection of activity data

1) Bestscenario

sions may
sport and

The most accurate quantification is when an organization knows exactly the type and origin of
the fuels consumed for the generation of electricity, steam, heating and cooling (either purchased
or self-generated by the reporting organization). The different life stages of the product (e.g.
fuel, electricity, steam) are also known exactly. The activity data for each life cycle stage can be

multiplied by a site-specific emission or removal factor.
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d)

2) Minimum scenario

The organization does not know the origin of the fuels consumed for the generation of electricity,
steam, heating and cooling (either purchased or generated by the reporting organization). The
organization uses recognized database values.

3) Intermediate scenarios

When an organization is notable to verify the complete process for the generation of itsimported
energy, the organization disaggregates the data in order to obtain the most accurate estimates

for its inventory using parameters such as:

Select

The d
remoy
or re
The ¢
repor

The o

The ofganization reports which scope is covered by the emiSsion or removal factors:

|
%]

o =

— C

NOTE
into a
calcul
7 % of
specif]

Examiples

EXAM
Nethd
prody

- origin of fuel (extraction at off-shore wells or desert wells, etc.), distance from countrs
origin to place of consumption, type of transport mode;

- age of technologies, supplier energy consumption and associated mix within the different ste
ion of emission or removal factors

rganization reports which sources have been taken into account fof the GHG emission
Fal factors at each stage of fuel extraction, production and transport! Site-specific emiss

plculation of the emission or removal factor should include all-stages from the cradle to {
ting organization gate.

ages of the upstream energy production process;

sses of fuel during transport (losses of methane in transport pipes or in methane transport
pats, etc.);

pnstruction of infrastructure (power;plant, gas network, super tanker, etc.).

Emission factors published by-hational or international energy agencies do not generally t4
fcount the energy losses during\transport and distribution. Where such emission factors are used
hting GHG emission inventories; an allowance of 3 % of energy loss during high voltage transport s
energy loss during the transformation from very high voltage to low voltage can be used, unless m
c information is available:

[PLE 1: An otgahization in Belgium buys 1 000 000 m® methane (gas) from a company in
rlands. Te\galculate the GHG emissions of its organization, the organization contacts the §
cing company and obtains the data given in Table 8.

Table 8 — Example 1 for category 8

of

pS.

or
on

moval factors are those that have been calculated by the suppliers of each specific stage.

he

ganization explains which steps have been omitted and how this can affect its GHG emissiops.

ng

ke
for
nd
bre

he
£8

Activity Quantity Emission factor

m

Er;ergy consumption for extraction of 1000 25 KWh 400 g COze/kWh

Energy used for transport of 1000 m? from
the Netherlands to Belgium

100 kWh 400 g COze/kWh

34

Total

emissions = (25 x 1 000 x 400) + (100 x 1 000 x 400) =50 000 000 g COze =50 t COze.

EXAMPLE 2: An organization buys 1 000 MWh of electricity. To calculate the GHG emissions of this
electricity consumption, the organization finds the following emission factor for the electricity: 348
g COze kWh. This emission factor does not include the emissions due to the extraction, transport
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and production of fuel for the electricity production. This extra percentage is estimated to be 5 %.

Total emissions = (1 000 000 x 348) x (1,05) = 365 400 000 g COze = 365 t COze.

5.4.9 Category 9 — Purchased products

a)

b)

c)

Identification of GHG sources and sinks

Indirect emissions from purchased products are emissions from goods and services brought into

the organization. The type of emissions can be very different from one product to another.

NOTE Purchasedproductsinchide-upstream-franchises-Afranchisee{i-e—an-organizationthat operates

franchises and pays fees to a franchisor) reports the franchisor’s activity in this categoryf including all
activities of the franchisor (i.e. an organization that grants licenses to other organizations torsell off distribute
its goods or services, in return for payments, such as royalties for the use of trademarks andothef services).

The franchisor is asked to specify how it has allocated the GHG emissions of its services.
Selection of activity data

Organizations often have incomplete records, of purchased goods.

This is why the organization should clearly describe which purchased goods and services|are taken
into accountand neglected and how this can affect the total GHG gmissions. The possible ways to select
a certain percentage of the purchased goods or services to be taken into account are the following:

— embedded GHG emissions of the purchased product;
— monetary value of purchased amount;

— weight of purchase amount.

The department or function responsible for-buying goods and services should ensure that activity

data are available.

1) Bestscenario

The most accurate quantification is when an exact physical amount (weight, volume, humber of

units) is known for each of the goods and services.

Services contractedby the organization are also evaluated one by one in order to obtafn specific

activity data.

However, thé-quantification of each good and service purchased by the organizdtion is in
practice yéry difficult. Therefore a selection may be based on a first estimate of the ¢gmbedded

GHG emiyssions of the purchased product.

2) Minimum scenario

When no site-specific data are available, the organization uses aggregated estimated data. The
organization should prioritize its purchased goods and services for emissions evaluation based

+1 + 1 £y + + : 1 — £ 1 : 1 :
UIT' LT HIOTCLAl y vdIuC UL'ILS CULILIAULS, gIVEID CUIISTUCT AULIUIT O pIOUucts dlId SCIVILES

missions

and/or intensity. While this may not provide the most accurate method of determining
product carbon footprint, it may be considered as a suitable starting point. As a minimum,
the organization should disaggregate the data at the level of the product families (e.g. plastics,

metals, cleaning services, groundwork and garden services, etc.).

3) Intermediate scenarios

When no quantified data are available for purchases, an estimation is made. Due to the variety
of key parameters, the intermediate scenario is, most of the time, a mix of different situations

between those described in 1) and 2) above in the best and minimum scenario.

Selection of emission or removal factors
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d)

36

Ideally, the organization uses emission or removal factors for its purchased products that have been
calculated with life cycle approach according to ISO 14067. The estimate of the emission or removal
factor should include the emissions from cradle to gate. In this case, intermediate products are

automatically taken into account.

Emission or removal factors based on ISO 14067 for purchased products can be obtained from the
supplier. If the supplier has no such an emission or removal factor, it is possible for an organization

to make it a requirement in its buying negotiation.

When no site-specific emission or removal factor is available for the purchased product, emission

or remeoval factors from rar‘ngni7nr‘ (infpr}nafinna] databases should he used In this case,

he

organization clearly identifies if intermediate products are taken into account (see boundarieg
the ernission factor below).

Wher] selecting an emission or removal factor from recognized Life Cycle Assessment (L(
databjase, influential parameters to take into account are:

— ehergy mix in the country of production;
— ggographical location;

location rules;

|
a5}

— time-related coverage: age of data;

— technology used.

The ofganization reports which type (site-specific or estimated) of GHG emission factors has be
taken|into account for each good or service and which stages (extraction of raw materials, transp
of raw materials, production of intermediate goods, transport of intermediate goods, production
bought goods/services) were taken into account: cr;adle-to-gate, gate-to-gate or cradle-to-grave.

Focuq on double-counting

Site-specific emission factors are those:that were calculated by the suppliers of the specific god
and dervices. The site-specific emis§ion factors are calculated based on a life-cycle approa
ISO 14067 describes how to calculate such an emission factor. An organization that uses an emiss
factof based on ISO 14067, should not calculate the other indirect emissions that are related
its prpducts. E.g. if an organization buys plastic bottles, it should not take all the freight betwe
PET granulates producer and’its own factory into account in other indirect emissions (categ
12). Tlhese emissions areZ¢ounted in the emission factor of the PET bottle (see 5.3.2 for more det§
on potential double caumting).

Another risk of deuble-counting concerns the emission factor used for materials with recyc
content. If ansorganization uses materials with recycled content, the GHG emission or remo
factoys of thissproduct may take into account the avoided emissions due to the non-production
virginn materials. In this case, the emissions due to the recycling of this product (category 19) shot

of

A)

en
brt
of
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ch.
on
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hly

not take~into account the avoided emissions due to the non-production of virgin material. O

emissiors fortire ctottectiomamnd the Tecychng process shoutd be tonsidered i category 19:
There is a risk of double counting avoided emissions through recycling for the following categori
— purchased products;

— waste generated from organizational activities;

— capital equipment.

Examples

es:

EXAMPLE 1: An organization has two major types of purchases: PET granulates and management
consultancy. The expenditure for the purchase of these good and service represents 95 % of the
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expenditures of the organization. It can be assumed that the impact of neglecting the other purchases
is small. The organization asks the supplier of PET granulates and the supplier of consultancy to
provide their GHG emissions for one bought unit. The organization has the following activity data: it
purchases 25 t of PET granulates and it buys 1 000 man-days of consultancy. The suppliers provides
the following emission factors: 1 t of PET granulates is responsible for the emission of 3 263 kg COze
from the manufacture to the distribution stage of the product to the organization and one man-
day of consultancy is responsible for the emission of 29 kg COze. Total emissions = (25 x 3,263) +
(1000 % 0,029) =110,57 = 111 t COze

EXAMPLE 2: An organization has two major types of purchases: services and small office equipment.

5.4

Theorgamizatiomronty kmows that itsexpemditures for bothrareas fottows—8-666~€expemlitures for
services and 1 500 € for small office equipment (consumables and IT). Going throughrpcognized
database for expenditures, the emission factor should be 110 kg CO2e/1 000 € and fok the gquipment
it should be 915 kg CO2e/1 000 €. Total emissions = (8 000 x 110/1 000) + (1 500v 913/1 000) =
2 252,5kg COze =2t COze

EXAMPLE 3: An organization knows that its main amount of purchased. products is packaging
products (e.g. boxes). The organization does not know how much it buysevery year. The organization
finds in the literature that a similar company uses 5 € of packaging material per 1 000 € ¢f activity.
As the company has a yearly turnover of 1 000 000 €, it estimates that it uses 5 000 € of packaging
material. In literature, the organization finds that an average emission factor for this type pf product
is 400 g COze per €. Total emissions = (5 000 x 0,4) = 2000 kgGOze = 2 t COze

EXAMPLE 4: The organization A (the franchisee) has\2 franchisors. The organizatign has no
knowledge of the total GHG inventory of these franchisors. Franchisor A, a HR servide is a big
organization (100 employees). [t works with 25 otherfranchisees. Franchisor B, a Payroll d¢partment
is a smaller organization (42 employees). It onlyworks with 9 other franchisees. The frgnchisor A
finds in recognized database an average valuefora company working in the service sector with 100
employees, of 21 000 ton COze. The franchiser A estimates that the allocation should bg 4 %. The
franchisor B finds in recognized database“an average value of a company working in the service
sector with 45 employees, of 11 000 ton, COze. The franchisor B estimates that the allocatjon should
be 10 %. Total emissions for organization A = (21 000 x 4 %) + (11 000 x 10 %) = 1 940 t €Oze.

.10 Category 10 — Capital equipment
Identification of GHG soutces and sinks

This category includes-all upstream emissions from the production of capital goods purchased
or acquired by the'reporting organization. Capital equipment consists of capital goods which are
used by the opganization to manufacture a product, provide a service, or sell, store, and deliver
merchandise; has an extended lifetime and is not transformed nor sold to another organization or
to consumers.

Examples of capital goods include equipment, machinery, buildings, facilities, and v¢hicles. In
findn¢ial accounting, capital equipment is treated as fixed assets or plant, property and eguipment.

GHG Emissions from the use or operation of capital goods by the reporting organization should

©lI

be accounted for in either direct emissions (e.g., for fuel use) or energy indirect emissions (e.g., for
electricity use), rather than in category 10.

The main difference between the categories “purchased products” and “capital equipment” is
reflected in the differing duration in use. Purchased products often referred to as “consumable”,
are acquired for transformation or sale in a short period of time (sometimes a matter of days and
usually less than 1 year) whereas capital equipment is used for much longer periods (perhaps from
5 years to 50 years). In some cases, there may be an ambiguity over whether a particular type of
purchased product is a capital good. If so, the organization clearly describes and justifies its choice,
and ensures there is no double counting between category 9 (Purchased products) and category 10
(Capital equipment).
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b)

d)

38

This extended lifetime of capital goods, compared to time period of organization’s GHG inventory
(typically one year) leads to a choice of an amortization method in order to allocate upstream GHG
emissions incurred for production of capital goods on a pro rata basis.

The recommended amortization method should be the one used in the organization’s financial
accounting and this ensures consistency with financial accounting rules. The organization may
also amortize the emissions from the item of equipment based on the real life of that equipment.
This approach makes it easier to communicate to internal and external stakeholders about the
comparison of the GHG emissions inventory between years.

relatdd to the capital equipment in the GHG emissions inventory of the year in which the equipment
has b¢en bought. For internal and external communication, this way of counting makes it difficult to
have § consistent view on the comparison of GHG emissions inventory between years. In this calse,
there|is no more difference between category 9 (Purchased products) and Category, 20 (Capital
equipment) GHG accounting.

The chosen amortization method should be described and reported by the organization.
Selection of activity data
1) Blestscenario

The description and number of the different items of equipment is known and the data gre
te-specific.

%)

2) Minimum scenario

Opnly an estimate of the capital equipment life is available. As a minimum, data are disaggregated
bptween main categories of capital goods, e.g. buildings, machineries, mode of transport. The
Fganization describes how the estimate is déne and how the data have been disaggregated

o

3) Iptermediate scenarios

0

hpital goods are classified into categories and disaggregated using such key parameters asf

- all key parameters by categories: date of acquisition, assessed life time;

- specific key parameters by categories:

— buildings: (i)\type of material used (concrete, steel, etc.), (ii) type of constructjon
(classic, passive, ecological, etc.), (iii) total surface area or volume;

— machinery: (i) type of material used (steel, etc.), (ii) type of surface treatments, (}ii)
totabweight or volume;

—.ehicles: (i) engine and carrying capacity of the motor vehicle/truck, (ii) fuel type.

Selectionyof emission factors

Subclause 5.4.9, bullet c), applies without change.

Examples

EXAMPLE 1: The capital equipment of the organization is its building (500 m*) and 50 computers.
The organization supervised 10 years ago the construction process of its commercial building and
therefore, knows the materials used. Accounting rules are used, and define a linear amortization
with a 50 years period for buildings and 3 years for computers. See Table 9.
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Material Emission factor Quantity Total COze
kg COze/t t kg COze
PVC 1778 0,548 974
Glazing 3667 5,129 18808
Wood 37 4,325 160
Reinforced concrete 366,7 32,488 11913
Stone 11 1,026 11
Tofal embedded material emissions 31866
Tofal incl. emissions from construction process (+20 %) 38239

Table 10 — Example 2 for ¢ategory 10

One year amortized emissions = (64/3) + (38,24/50) = 22 t COze

Considering computers, recognized data base gives a value of 1 280 kg COze percomputer. Emissions
for computers are: (50 X1 280) = 64 t COze.

EXAMPLE 2: The organization owns for 5 years one building and 15 motor vehicles. The organization
estimates the surface area of concrete structure and metal structurein the building. Regarding motor
vehicles, the organization estimates that the average weight is 1t, Amortization is linear an¢l based on
the average time life for the building (supposed to be 30 years)'and for the motor vehicles

8 years).

Emission factor Total COze
Materials m?
kg CO2e/m? t
Metal 6000 158 948
Concrete 13700 469 6425
Total 7373
Emission factor Total COze
Motor vehicles Number
kg CO2e/m? t
Total 15 5500 82,5

5.4.11 Category 11.==-Waste generated from organizational activities

a) | Identificatien.@f GHG sources and sinks

One year amortized emissions = (7 373/30) + (82,5/8) = 256,07 = 256 t COze

Emissigngs from the disposal of solid and liquid waste depend upon the characteristics of vaste and
its treatment. The typical type of treatment is landfill, incineration, biological treatment off recycling
process. The principle emissions are COz and CH4 but an associated emission is N20, which occurs in
incineration or biological treatment.

NOTE

which is allowed to decompose.

Waste water is likely to produce greenhouse gases, typically methane, if it contains organic waste

In some cases, waste treatment may generate energy (heat and/or electricity) or recycled materials.
This particularity introduces the concept of avoided emissions. Two types of avoided emissions can
be taken into account in the GHG inventory:

— those due to the energy recovery for which an identified energy mix is substituted;

— those due to the material recovery with which virgin material has been substituted.

Avoided emissions are accounted for and reported separately.
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b) Selection of activity data
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1y

2)

3)

Best scenario

Two types of activity data are needed. The first one is related to the quantity of waste and
the second one is related to the type of treatment. The most accurate emission quantification
is when the mass and the carbon content of each type of waste and the method of treatment
and/or disposal can be used as site-specific data. The efficiency of the treatment process used
should be known.

Minimum scenario

'hen the amount of waste and the method of treatment and/or disposal are not diredtly
ayailable, estimated data are used. For this estimate, the organization should explain [its
s¢lection or development. The estimate can be based on expenditure for the waste\tr'eatment
or linked to the amount of purchased goods and services. When the specificctreatment per
category of waste generated by the organization is unknown, national/sectorvaverage rate of
end-of-life treatment (incineration, landfilling, recycling, composting, etc.)His used.

Intermediate scenarios

The relevant data disaggregation for each type of treatment is presented in Table 11.
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Table 11 — Data disaggregation for category 11

Waste disposal or treat-

Key parameters

Other potential parameters

Avoided emissions

bic|digestion:

thermophilic (55°C) or mesophilic
(35°C) processes

Waste composition
(organic carbon content and dry
matter content) or directly biogas
production factor (CH4/kg waste)

ment process
Landfilling — Waste composition — National electricity — Type of energy recovery
(organic carbon content) mix and efficiency of energy recovery/
. . . production process (electricity, heat
— Degradation rate with | — Oxidation rate or fuel)
the part of methane emissions and
CO3 emissions — Energy mix for the avoided
emissions due to energy recover
— Gas collection efficiency 8y y
Incineration = Waste composition : = Natijonal electricity = Waste composition (low
carbon and dry matter content mix heating value)
— Slag recovery and — Type of-energy recovery
recycling and efficiency ofienergy fecovery/
production process.
— Epnergy mix fof the avoided
emissions-due to energyfrecovery
Bidlogical treatment of fer- | — Type of anaerobic — National electricity - Type of energy recovery
mejntable waste — Anaero- |process divided into wet or dry, mix and-efficiency of energy fecovery/

Emissions from
composting platform for the
digestate

production process (eledtricity, heat
or fuel).

Energy mix for the avoided
emissions due to energy(recovery

ation of the

compost

Type of valori

Bidlogical treatment of
fermentable waste - aerobic
digestion (Composting)

Type of composting pro-
cess divided into open composting
and closed plant

Waste composition
(organic carbon content and dry
matter content)

National electricity
mix

Type of valorization (i.e.
re-use or recovery of thg material)

Soil carbon chpnge in case
of compost valorization

Production of prtificial
fertilizers in case of compost valori-
zation

Soil carbon chhnge in case
of valorization of the resfdue waste

Production of prtificial
fertilizers in case of valoJrization of
the residue waste

Regycling process

Type of energy used and
national electricity mix

Type and amopint of

avoided virgin material

Rules for the afllocation

of the avoided emissions|due to the
recycling: to the product thatis recy-
cled or to the product thfit incorpo-
rates the recycled materfal. Indeed,
in order to avoid double founting,
the organization should ppecify, if
the avoided emissions dye to the
material recovery are bgsed on the
recycled content of the cpnsumed
material or on the recycliing rate of
this material

c) Selection of emission or removal factors

The GHG emission or removal factors should include as a minimum emissions directly due to the
waste treatment process.

The emission factors may also take into account, or not, other indirect emissions associated with
the waste disposal/treatment process. These other indirect emissions could be, for example, waste
disposal infrastructure construction emissions, or embedded emissions within maintenance
products of waste disposal. For more information on boundaries of emission factor, see 5.3.4.

The reporting organization should pay attention to data accessibility in order to include or not these
other emissions into the used emission factor.
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Table 12 provides examples of other indirect emissions which could be included into the emission
factor, depending on the type of waste disposal or treatment process.

Table 12 — Emission factors

Waste disposal or treatment pro-

cess

Emission factors

Minimum to be included

Other indirect emissions that could be included

Incineration

Waste combustion —

Construction of equipment

On-site energy consumption

TITCTgy TECOVETy

Bottom ash recovery

Landfill Waste degradation — Final disposal of residual waste
— Production of materials for poHutant abatp-
ment technology
Recycling Energy consumption for recycling — Transport of recycledmaterial
process . .
— Landfill of ultimate‘waste
— Production of.ayoided virgin material
Anaerobic/aprobic digestion Biomass degradation — Soil carbén-¢hange
— Avoided emissions of chemical fertilizers
NOTE 1 Infase of incineration, the estimation of emissions is based on the composition of the waste and the mass balancg of
carbon. Thq calculation is: kg COze/year = kg of waste for incineration x oxidationfactor of carbon in incinerator x conversjon
factor of C §o CO2 (44/12) - X [waste fraction (%) x dry matter content x carbon‘eontent (g/g dry weight)].
NOTE 2 en incinerating biomass, biogenic COz can be generated, in which.case it is quantified and reported separate]ly.
d) Examples
EXAMPLE 1: An organization produces 12 t of/waste each year. For each type of waste, the
organization asks for the type of treatment. At the end of the year, the organization has a table wijith
information as shown in Table 13.
Table 13 + Example 1 for category 11
Amount
Type of waste Treatment
t/year
Household 10 Incineration
Organic 2 Composting
Differlent GHG emjssion factors are needed for each type of treatment. Those GHG emission factprs
shoulf reflect thekey parameters specified for each type of treatment. These methods of treatmeént
avoid|emissiafis)due to energy recovery (incineration) and the production of industrial fertilizers
(composting).
Avoide@emissions and biogenic CO emissions are accounted separately:

— Incineration (household waste)

CO2 emissions = 1 227 kg COze/t + 300 kg biogenic COze/t

— Avoided emissions due to energy recovery with average energy mix from France as key
parameter = =146 kg COze/t

— Composting (organic)

CO7 emissions = 750 kg COze/t + 450 kg biogenic CO2/t

— Avoided emissions due to the production of industrial fertilizers (compost)
-450 kg COze/t 250 kg biogenic COze/t

42
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Emission or removal factors are then multiplied by the appropriate amount of waste generated each year
by the organization with a clear distinction between biogenic and other GHG emissions and removals.

Total GHG emissions = (10 x 1 227) + (2 x 750) = 13 770 kg COze = 13,8 t COze
Total biogenic CO2 emissions = (10 x 300) + (2 x 450) = 3 900kg COze = 3,9 t COze
Avoided emissions = (10 x -146) + (2 x -450) = -2 360 kg COze = -2,4 t COze
Avoided biogenic CO; emissions = (2 x -250) = -500kg COze = -0,5 t COze

GHG emissions from waste are calculated by multiplying the 10 t of cardboard by,thg
factors of the landfilling of cardboard. Depending of the value of the key paramieters
emission factor can vary significantly. Different GHG emission factors expressed‘in kg
cardboard in alandfill are presented in Table 14 below. Regarding the large range of value
this table, the organization clearly reports which key parameters were considered for the
of the estimated GHG emission factors. There are 4 possible calculations depending on
parameters (see Table 14). The total emissions for each of the 4 casesare given in Table 1

Table 14 — Example 2 category 11

l. Indirect
emission
the GHG
COze/t of
t shown in
selection
he chosen
.

Ga|

5 collection efficiency

Degradation rate after 100 years =100 % Degradation rate after 100 years 3

34 %

009

5088 COqe/ta 1730 COze/tb

50

o

3063 COze/tc 1041 COze/td

Total emissions = (5 088 x 10) = 50 880 kg COze =51 t COze
Total emissions = (1 730 x 10) =17 300 kg COze = 17 t COge,
Total emissions = (3 063 x 10) =30 630 kg COze = 31 t.€0ze
Total emissions = (1 041 x 10) = 10 410 kg COze = 104 COze

b)

—
.

12 Category 12 — Upstream transport and distribution
Identification of GHG sources and sinks

Indirect emissions due toltransport are mainly due to fuels burnt in mobile sources of c(
neither owned or nor controlled by the reporting organization. Such sources could inclu
not limited to motorvehicles, aircraft, trucks, railway locomotives and ships. Refrigera
should also be taken-into account (in the case of transport with refrigerated trucks for ej
vehicles are owned or controlled by the organization, the emissions should be taken into
category 2 within the direct emissions.

All types,of transport are taken into account: road, rail, air and sea. Emissions from freig
due tothe first suppliers or other suppliers throughout the supply chain.

Selection of activity data

mbustion
e but are
[ing gases
cample). If
hccount in

ht may be

1) Bestscenario

The most accurate quantification is when the distance travelled for each type of transport (rail,
road, air, sea) and the type of fuel is known. For the distance travelled by each supplier, the
organization should also know which part of the distance it should allocate to its activities. If

a supplier makes a unique journey to the organization, these round-trip emissions

should be

allocated to its activities. If a supplier visits a number of clients/customers, the organization

allocates only a part of the travelled distance to its activity based on mass, volume or

economic

allocation rules. The principle is that the total GHG emissions from freight transport are
multiplied by the following ratio: mass, volume or economic valuation of the freight for the
organization divided by the mass, volume or economic valuation of the global freight transported

by the supplier. The allocation rule is reported.
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For trucks, a corrective factor is also applied to the average consumption per km in order to
take into account the load rate and the empty return rate.

Thefirststep tomodel the truck emissions consists of determining the fuel consumption of trucks
by kilometre which will be multiplied by the number of kilometres driven. The methodology is
Copert 4, a calculation tool for polluting emissions due to road transport. It takes into account:

— the type of truck used (engine characteristics, etc.);

— the average speed;

- the average slope;

- the loading rate.

NOTE Copert 4 is used at the European level and financed by the European Environment/Agency (EHA).
This hethodology is part of the ARTEMIS project, which has federated 36 organizations (firms, reseafch

2)

3)

insti';]tes, universities) of 15 European countries in order to harmonize emission factorstuSed in Europe.

fith these data, Copert 4 enables the calculation of the truck consumptionloaded at 100 %.|To
cplculate the real consumption, it is considered that one part (2/3) is fixed and that the other
pprt (1/3) is function of the weight effectively transported by the tr'uck.
T

he real consumption per truck (in litres) is evaluated by:

~

100 |3 |3 payload
where x is the consumption of the truck at full load,expressed in 1/100 km.

onsumption (1) = distance (km)x LN [z + [ ! X _load¥ ]+ (empty return rate)x %}

et

1 order to obtain the data, surveys can be ihade, enabling the organization to collect the
fqllowing data:

- number of vehicles coming from™the suppliers and total distance allocated to the
organization;

- type of vehicle (truck, train,aircraft, etc.);

- type of fuels burnt;

- load rate and empty, return rate.
Minimum scenarig

When the totdl’distance per fuel and type of transport is not directly available, estimated data
afe used. Fhese estimates should as a minimum differentiate the average distance by trugk,
ajrcraft, train and marine craft for the main purchased products. The total weight transported
shouldialso be known according to the transport type, truck, aircraft, train and marine craft| in
order to be able to use emission factors expressed in t.km.

In order to obtain the data, surveys can be made. The number of vehicles entering the site
by each type of transport mode can also be used as site-specific data and combined with an
estimate of the distance driven out by each type of vehicle. The conversion between distance
unit and number of vehicles entering the site could be made by a national/regional average
distance by journey for each supplier.

For this estimation, the organization needs to explain its methodology.

Intermediate scenarios
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Some key parameters can significantly modify the accuracy of the estimated GHG emission or
removal factors. For each type of vehicle (road, rail, air and sea), the disaggregation of data
could be done using such key parameters as:

— type of vehicle: e.g. small truck from to 3,5 t to 7 t; light medium trucks from 7 t to15 t, large
truck from 15 tto 60 t;

— engine size in litres;

— type of travels: suburban, urban, rural periphery, etc.

Other potential parameters are for example: % ofleakage at the cooling system, type df driving:
eco driving, fast driving, pollution control devices installed on the vehicle.

c) | Selection of emission factors

When the organization uses emission factors based on LCA approach for the calculatjon of the
indirect GHG emissions from category 9 (Purchased products), GHG emissions of freightjtransport
from suppliers throughout the supply chain are already taken into acceunt. Therefore, dnly direct
suppliers of the organization should be added (see 5.3.2).

If the emission factor chosen for category 9 (Purchased produets) does not take intp account
the different transport steps between extraction of materialstand the gate of the supplier, these
transport steps should be taken into account in this category.

GHG emission factors are usually expressed in GHG endissions per distance unit (km or miles) or
t.km. In the “best scenario”, activity data are expressed in km per type of transport amnd type of
fuels. Emission factors expressed in g COze/km should then be used.

The organization reports the emissions sources that are covered by the emission fadtors: only
combustion of fuels or also other emissions;related to the transport (extraction of fuel, production
of vehicles, etc.).

All the emissions that are not related to the combustion of fuels are taken into account. [These are
mainly the production of the vehicles, the end-of-life of the vehicle and the emissions throughout the
production of the consumed fuels.

d)| Examples

EXAMPLE 1: An organization receives goods from 10 suppliers. For each of them, the organization
asks for the following information: amount of goods, total distance travelled, transport mpode used.
At the end of the year, the organization gets the information as shown in Table 15.

Table 15 — Example 1 for category 12

Total amount of goods Distance travelled per delivery
Transport mode Number of ddliveries
t km
Mator’vehicle 3 1500 50
Train 4000 4000 40
Aircraft (short distance 300 20000 2
<1000 km)

GHG emission factors are needed for each transport mode. Those emission factors should reflect the
key parameters specified for each transport mode:

— Motor vehicle: GHG emissions = 2 104 g COze/t.km
— Train: GHG emissions = 7,5 g COze/t.km
— Aircraft (short distance <1 000 km): GHG emissions = 3 132 g COze/t.km
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Total emissions = (2 104 x 3 x 1 500 x 50) + (7,5 x 4 000 x 4 000 x 40) + (3 132 x 30 x 20 000 x 2)
=9031800 000 g COze =9 031 t COze.

EXAMPLE 2: An organization receives goods from its suppliers. Several modes of transport are used
and the organization knows the distance travelled by the contracted suppliers (see Table 16).

Table 16 — Example 2 for category 12

Distance Emission factor

Type
km g COze/km

8 m3 751088 555

Truck 3,5t 18 547 547

Truck 12 t 54 698 830

Truck 40 t 1258621 1194

35t 9874 1320

Total
(9 87

EXAM
mode

emissions = (751 088 x 555) + (18 547 x 547) + (54 698 x 830) + (4 258 621 x 1 194
} x 1320) =1988 225543 g COz2e =1988t COze.

[PLE 3: An organization has no data on the distance travelled by.itssuppliers. Only transp
is known. The organization estimates the quantity of goods (sée Table 17).

Table 17 — Example 3 for category 12

DIt

Transpo|

Amount of goods Total distance esti- | Number of'deliv-| Emission factor -

. . Emission factor]
-t mode estimated mated eries COge/tkm
g Lba2e/t. g COz2e/km

t km

Cargo cq

ntainer 50000 687 000 100 10,2

Airc

Faft 4000 880000 100 211575

Tru

ck - 248 069 - 645

Tra

in 20000 40000 40 7,5

Total
(7,5 x

EXAM
consy
trave

The e

emissions = (10,2 x 50 000 x 687 000) + (2 157,5 x 4 000 x 880 000) + (248 069 x 645
20 000 x 40 000) =7 950,930 t COze.

[PLE 4: An organizatien khows the amount of goods that are transported by trucks. The try

led are also known(see Table 18).

mission factor-per litre of fuel is 3,17 kg CO2¢/1.

Table 18 — Data for example 4 for category 12

1ck

mption, the payload,-the payload max of the truck, the empty return rate and the distarce

. Empty return .
Truck Consumption Payload max Average payload rate Average distance Number of
1/100km t t % km Trips In a year
(
1 30 3,5 3,2 19 388 88
2 28 8 7,5 12 569 121
3 32 24 22,8 50 645 76

According to the equation given in 5.4.12 b), the consumption and the emissions for each truck may
be calculated (see Table 19).
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Table 19 — Results of example 4 category 12

Consumption
Truck Emissions
1

1

30/100 % (0,7 +0,3 x (3,2/3,5) + 0,19 x 0,7) x 388 = 128,88 88 x 128,88 x 3,17 =35 952,36 kg CO2. = 36 t COze

2 28/100 x (0,7 + 0,3 x (7,5/8) + 0,12 x 0,7) x 569 = 169,72 121 x 169,72 x 3,17 = 65 099,5 kg CO2¢ = 65,1 t COze
3 32/100 x (0,7 + 0,3 x (22,8/24) + 0,50 x 0,7) x 645 = 275,54 |76 x 275,54 x 3,17 = 66 383,09 kg COze = 66,4 t COze
Total emissions 36 +65,1+66,4=1675tC0ze
5.4.13 Category 13 — Business travel
a) | Identification of GHG sources and sinks
Indirectemissions from business travel are mainly due to fuels burntin mobile seurces of cqmbustion
neither owned nor controlled by the reporting organization, such as motds:vehicles, aircraft and
public transport.
Emissions are considered as indirect when vehicles are not controlled or not owng¢d by the
organization.
Hotel nights are included when linked to the business travel,die. a stay over for flight copnections,
when attending conference or for other business purposes.{Phe indirect emissions generated during
the journey should also be included, if such data are available and significant.
b)| Selection of activity data
1) Bestscenario
The mostaccurate quantification is whenthe distance travelled is known for each typelof vehicle:
— classification, e.g. motor vehicle, train, aircraft, etc.;
— characterization of vehicles (size, type of technology);
— location (especially for-electric train).
These distances can'be used as site-specific data. Specification of the type of travel (first class,
business class, et€.))should be used for the specific data as some database of emissipn factors
propose differént values due to allocation rules.
The numbérof hotel nights should also be known. Specification of the hotel category (1 star, 2
stars, ete.) could be used for the specific data as some databases of emission factorfs propose
differefit values.
2) Minimum scenario
When the distance travelled is not directly available, estimated data based on the pumber of
jerrheysmtttphedwith- theaveragedistanece betweenthe offieeand-thredestatiords usced. As
a minimum, the estimate is disaggregated for motor vehicles, aircraft, trains. Travel expenses
by type of transport can also be used and then converted to km.
For this estimate, the organization explains its selection or development. The estimate can be
based on models or come from literature sources. Number of hotel nights is also taken into account.
3) Intermediate scenarios
Different intermediate scenarios for the estimate of the distance travelled and the number of
hotel nights are possible. The organization should try to quantify the total distance travelled by
aircraft and estimate the distance travelled by motor vehicle.
c) Selection of emission factors
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GHG emission factors are usually expressed in GHG emissions per distance unit (km or miles).
The GHG emission factor should take into account the emissions from combustion as well as
from the production and the end-of-life of the vehicle, the production of the fuel, etc. as in the
other emission categories linked to transport (see 5.4.12 or 5.4.17).

When information is gathered for the type of travel (first class, business class, etc.) specific GHG
emission factor should be applied (see 5.3.6.2 aircraft emissions).

Hotel GHG emission factors can be expressed in GHG emissions per overnight stay. They should
be a function of the hotel category.

The organization reports which sources have been taken into account for the GHG emiss
fgctors for each activity data.

Fpr estimated emission factors, the organization reports which parameters hastheen tak
into account.

The organization reports which emission sources are covered for the emission factors: from o
the combustion of fuel or, also, fuel extraction and other emissions related<«to.the transport (sy

a

- leaks of refrigerant from air cooling systems;
- fossil fuels production and transport;

- vehicle maintenance;

- vehicle construction;

- vehicle end of life;

- overnight stay in hotels:

— construction of hotel;

— energy consumption of hetel;

— consumables in hotel;

— mealsin hotel.

d) Examjples

48

EXAM
of his
He oV
orgar
253 ¢
=1,14

[PLE 1: An organization has a dedicated commercial employee. He travels for business 25
time. The employee is responsible for a nearby client. He travels exclusively by motor vehi
ns the vehicle and enters travel expenses. He enters for a total amount of 1 361,12 €. T
ization pays 0,301 €/km. He travelled in total 4 522 km. GHG emission for the motor vehiclg
COzeYkm. The total amount of emissions for this employee is: (4 522 x 253) =1 144 066 g C(
COve.

5 emissions due to production and disposal of cooling liquids, motor vehicle production, etc.):

on

en

hly
ch

%
le.
he
e IS
2€e

EXAMPLE 2: An employee uses aircraft for an international conference on global warming issues. He
travels by taxi a distance of 45 km from his house to the airport in country A. He takes a flight to
country B and takes a business class ticket, he flies a total distance of 11 030 km one way. He takes
another taxi to join the conference for a total of 79 km. He spends 4 nights in a standard hotel where the
conference takes place and then returns by the same modes of transport to his starting destination.

The emission factors are:

— Motor vehicle country A: 204 g COze/km

— A

ircraft (business class): 222,7 g COze/km

— Motor vehicle country B: 320 g COze/km
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— Hotel night: 42 kg COze/night

Total emissions = (45 x 204 x 2) + (222,7 x 11 030 x 2) + (79 x 320 x 2) + (4 x 42 000) =5149 682 g
CO2e =5,15t COze.

5.4.14 Category 14 — Upstream leased assets

a) Identification of GHG sources and sinks

This category includes emissions from the use of assets that are leased by the reporting organization

sed assets

(i.e. lessees).

The word “lease” has a varied meaning, and it is useful to understand the different types of
They depend on the nature of item leased, length of the lease, financial and contractual arra
The three main types of leasing are finance leasing, operating leasing and copitsact hire.

— Finance leasing (quite frequent for buildings):

along-term lease over the expected life of the equipment, usually three years or n
which the reporting organization pays a nominal rent ot-¢an sell or scrap the e
the leasing company does not want it any more;

the leasing company recovers the full cost of the-equipment, plus charges, over {
of the lease;

although the reporting organization does\hot own the equipment, it is respd
maintaining and insuring it;

the reporting organization should show the leased asset on its balance sheet a
item, or an item that has been bought by the company; therefore, GHG emissionsg
type of leased equipment (for jnstance its manufacture, or the construction of the
are recorded together with GHG emissions of category 10 (Capital equipment).

— Operating leasing:

it is usually the case when the reporting organization does not need the equipm
entire working tife;

the leasing-eompany takes the asset back at the end of the lease, and is respd
maintenance and insurance;

the feporting organization does not have to show the asset on the balance sheet.

— Contract hire:

it is usually the case for short-term hire, and is often used for company vehicle
term rentals;

rhe leases.
ngements.

hore, after

quipment:

he period

nsible for

5 a capital
from this
building)

ent for its

nsible for

s or short

the leasing company takes some responsibility for management and maintenance, such as

repairs and servicing;

the reporting organization does not have to show the asset on the balance sheet.

The organization should carefully avoid double counting with emissions already taken into
account in direct emissions and energy-related indirect emissions (categories 1 and 8), in category
9 (Purchased products) that include purchased services, in category 11 (Waste generated from
organizational activities), for category 19 (End of life of the product) for some consumables, and
even in category 10 (Capital equipment).
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b) Selection of activity data

50

1y

2)

3)

Best scenario

First of all, the organization classifies all the leased assets into different categories in order

to have a homogeneous type of emission. For example, these categories could be: buildin

S

motor vehicles, IT equipment trucks, machinery etc. Then, the organization identifies sources
and sinks. Although emissions are usually due to energy consumption, all the other sources are
calculated. To identify activity data, the organization could be helped by the description of the

other categories of emissions (category 1 to 23).

Minimum scenario

The leasing organization should as a minimum differentiate its leased assets by thedfollow
categories:

— Dbuildings;

—+ motor vehicles;
— itequipment;
—+ machinery.

br each group, the organization makes an estimate of some of the “use stage” emissid
specially emissions related to energy consumption) dnd”the other emissions [see 4.4.
illet c)]. A clear distinction between usage emissionsef the equipment and the remain
missions tends to be very useful to be able to providé’a summary of energy consumption
lhese equipment (whether they are owned or leased), and makes it easier, for the operatio
anagement, to launch actions to reduce emissions per category of equipment.

o o/

qﬁ

Imtermediate scenarios

he organization can set up a survey, if practical, to collect the necessary data to calculate
HG emissions related to its upstreafivleased assets:

0O —

—+ key parameters that should be considered: type of leased asset, age of leased asset, us
technology, period it is used, geographical location;

-+ other potential parameters: maintenance and technical control, operational conti
behaviour during'utilization.

Selection of emission-factors

The emission factor should take into account all emissions of GHG based on a life cycle approach
descrjbed in IS0 '14067. The main stages that should be taken into account are: production of {
leasedl assets, direct emissions from the leased assets, end of life of the leased assets.

ng

ns
14,

ng

of

hal

its

ed

ol,

as

he

tor

The eniission factor may come from the literature or a recognized database. The emission fac
does 1ot induce doubte counting witir emissions already Taken IMto acCOUNt I OTHer categories.

Guidelines are given below for the calculation of the emission factor:

production stage;
transport and distribution;
use stage;

maintenance;

consumables;
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— end of life.
Examples

EXAMPLE 1: Organization A leases a building as well as printing machines from another organization
B. The reporting organization A does not know the exact energy consumption as it pays a unique fee
to organization B which includes the right to use all leased assets (building + machine) as well as
their energy consumption. The building is 1500 m? and 1000 m? are used for the workshop (printing
zone). The office zone is 500m? The power of the printing machine is 75 kW used 10 h/day, 220
days/year (2 200 h/year). The heating system uses gas.

The estimate of the consumption of energy is the following:
— Workshop
Heating is estimated to be: 75 kWh/m?year — 75 x 1 000 = 75 000 kWh

Electricity is estimated to be: 50 kWh/m%year + 75 kW x 2"200 — (50 x|1 000) +
(75x2200) =215 000 kWh

— Office
Heating is estimated to be: 150 kWh/mZ%year — 150 x'500 = 75 000 kWh
Electricity is estimated to be: 100 kWh/mZ2year100 x 500 = 50 000 kWh
The emission factors are:
— for heating: 1,829 kg CO2e/kWh
— for electricity : 0,403 kg CO2e/kWh
— for electricity losses: 0,032 kg CO2e/kWh

Total emissions = [(75 000 + 75 000)-x 1,829] + [(215 000 + 50 000) x (0,403 + 0,032)] = 389 625 kg
CO2e =390 t COze.

The reporting organization A-could report these 390 t COze as GHG emissions related |to energy
used in leased asset. Organization A could also try to go further in this evaluation in repoyrting GHG
emissions related to the;eonstruction and maintenance of the building and of the printing machine
as well. In any caseyorganization A clearly states what has been evaluated and reported.

EXAMPLE 2: Organization A leases motor vehicles from Organization B. Organization A knows the
motor vehiclé specification, and its leasing contract is linked to the number of km or mil¢s used by
the organization.

4 motorwehicles are leased:

==\, For vehicle 1, it has been reported 15 069 km and has a CO; emissions = 201 g COze/km

— For vehicle 2, it has been reported 18 588 km and has a CO; emissions = 154 g COze/km
— For vehicle 3, it has been reported 7 521 km and has a CO; emissions = 88 g COze/km
— For motor vehicle 4, it has been reported 21 548 km and has a CO emissions = 195 g COze/km

Emission factors for Vehicle 1 and 2 were found from manufacturers specifications, end of pipe and
include an additional 10 g COze/km to account for the production and end of life stage. Emission
factors for Vehicle 3 and 4 were given by the vehicle manufacturer based on a LCA approach.

Total emissions = (15 069 x 201) + (18 588 x 154) + (7 521 x 88) + (21 548 x 195) = 755 129 g COze
=10,8 t COze
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5.4.15 Category 15 — Investments

a)

b)

52

Identi

fication of GHG sources and sinks

Indirect emissions from investments are emissions due to operation of equity investments.

An equity investment refers to the holding of shares of stock on a stock market in anticipation of
income from dividends and capital gains, as the value of the stock rises. It may also refer to the
acquisition of equity (ownership) participationinaprivate (unlisted) company or a start-up company.

Using its equity share and duration of ownership, the reporting organization should estimate the

indire

In cas
inves
inves

In otH
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A is holding 5 % shares from a company B (outside A’s organizational boundaries). Report
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Select

For the quantification of the indirect emissions from investments, activity data refer to the nature a

amou
be fou

1) B

E
0
e

ct emissions generated during the GHG inventory period.

e of financial organizations, debt investments may be added to equity investments. A d
ment refers to an investment in the financing of property or of some endeavour, in;which {
or loaning funds does not own the property or endeavour, nor share in its profits:

er words, category 15 emissions consist in emissions related to a large part.of the report
ization’s financial assets that can be found in the “intangible assets” section of its balance she

ions due to operation of equity investments are defined hereinafter:areporting organizat

ization A include in category 15 emissions, 5 % of direct andyenergy indirect company
ions. Organization A may also include other shared indirect@HG emissions of company B.

sion should not occur between category 15 and the following:

missions from capital equipment, the latter often being associated with the word “cap
kpenditures”/investments of the reporting organization, but these investments are th
blant, machinery etc.) physically needed and used by the reporting company for product
irposes: these are reported in category 10;

missions due to operations of organiZations that are already included in organizatio
bundaries and therefore are directly‘donsolidated into all relevant emissions categories (dir
missions with categories 1 to 5 andenergy indirect emissions as described in categories 6 and

ion of activity data

ht of an organization’s.investments. This information is expressed in monetary value, and d

est scenario

ach investriient is individualized. An exact amount (currency amounts, or even number of un
F sharesswihien applicable) for each investment is known. GHG emissions related to operation
hch asset are known and documented.

Jee

nd on the balance sheet(s) of the reporting organization, in various financial assets sectiong.
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2) M

inimum scenario

Only most-significant investments and shares are known. The assets’ operating economic
sectors are known roughly (agricultural, commercial, cement, steel, chemistry, etc.) allowing
the evaluation of the emission factors.

D

etails about specificities of financial or insurance companies are given in Annex E.

Selection of emission factors

Emission factors for operation of investments refer to GHG emissions related to fixed capital of the
asset. [t is then expressed by COze per currency unit. The operation time period taken into account
for investment should be identical to the organizations GHG inventory.
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Various carbon intensities in g COze per dollar (or any other currency) exist and are related to other
monetary values, such as turnover, result or value-added, for instance. Carbon intensity used in
5.4.15 as an emission factor is related to fixed capital.

Directand energy indirect emissions should be taken into account for any investment, other indirect
emissions may be added.

If an asset’s GHG emissions are not known directly, data emissions in COe per fixed capital may be
found in national and/or professional statistics.

Example

5.4

b)

EXAMPLE: Equity investment
Reporting organization A holds shares of organization B, and organization A:

— knows precisely the book value of these shares (and the method chosen for calculating this
value), as well as the number of shares of organization B that are held;

— knows as well the structure of liabilities of the balance sheet of ofganization B (total humber of
shares issued, total equity, thatis including both shares and somelcategories such as cpnvertible
bonds, and amount of financial debt);

— has some information about direct GHG emissions, indirect GHG emissions and othdr indirect
GHG emissions of organization B.

Organization A holds 10 000 shares of organizationB. Organization B issued 1 000 000 shares,
valued at 500 million Euros in organization B’s financial statements.

Organization B’s emissions are: direct GHG emissions, 2 000 t COze, indirect GHG emissions, 3 000 t
CO2e, other indirect GHG emissions, 50 000;£COe.

Total emissions = (10 000/1 000 000) x(2 000 + 3 000 + 50 000) = 550 t COze

The two parts of the formula in brackets are (1) taking organization A’s share in total sharjes and (2)
summing emissions of organizdtion B from direct GHG emissions up to other indirect GHG ¢missions.

.16 Category 16 — Clientand visitor transport
Identification of GHG sources and sinks

Indirect emissjons-from client and visitor transport are mainly due to fuel burnt in mobije sources
of combustiomneither owned nor controlled by the reporting organization, such as motof vehicles,
aircraft and’public transport.

Selectiow/of activity data

Emissions are directly related to distance travelled and type of transport.

©lI

The organization snould pay attention to allocation as the visit to It could be one part of the trip by
the client or visitor (especially if the organization is a retailer). Therefore, the organization indicates
which part of the round-trip is allocated to its activities. The best way to define an allocation method
is to translate the information about the trip. This information should be collected in discussion
with the clients or visitors (see also category 12).

1) Bestscenario

The most accurate quantification is when the distance travelled by each type of transport mode
can be used as site-specific data and multiplied by a GHG emission factor expressed in GHG
emissions per distance unit (km or miles).
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d)

54

2)

3)

Selection of emission factors

The ofganization reports which sources have been taken into account for the GHG emission fact
of eadh of the fuels.

The ofganization reports which scope is covered for the emission factors: from only the combust
of fue] or also fuel extractionand other emissions related to the transport (such as emissions due
refrigerants, motor vehicle production, etc.):

Relevant data for this calculation may be:

— mode of transport (bus, train, aircraft, etc.);
— distance travelled;

— size/specifications of the vehicle;

— number of person per unit of transport.

Minimum scenario

hen the distance travelled is not directly available, estimated data based on numbey
jqurneys multiplied by an average distance should be used. The estimate should as a niinimj
bE disaggregated for motor vehicles, aircraft, trains. For this estimate, the organizationlexpla

the methodology used. The estimate can be based on models or come from literatuite sourcels.

The organization can follow the number of journeys by another easier parameter. For examy
fqr retailers, it is easier to follow the number of receipts.

Intermediate scenarios

The number of clients or visitors by transport mode is known bt no data are available ab
the distance travelled. The conversion between number of journeys and distance unit should
made by an average distance by journey.

Stirveys can be made to obtain these data. The survey should enable the organization to coll
spme of the following data: mode of transport (truck,*trdin, aircraft, etc.), distance travelled
cpme, size/specifications of the vehicle, number of person per unit of transport, etc.

T|
ehtering the organization, the receptionist cairask questions. The more data available, the m
afcurate the calculation of the GHG emissions for this category.

ldaks of refrigerant from air cooling systems;
fgssil fuelsprfoduction and transport;

vehiclésstmaintenance;

he organization can organize this survey at it§reception desk. If clients are registered befIre

of

ns

wn

—_—

€,

ut
be

pct
to

re

prs

on
to

vehiceles construction:

vehicles end of life;

vehicles construction.

The accuracy of this approach depends on the precision of the site-specific or estimated GHG
emission factors (see 5.3.2).

Examples

EXAMPLE 1: An organization receives 10 clients a week. For each of them, the organization asks
the following information: distance travelled and mode of transport. At the end of the year, the
organization has a table with information as shown in Table 20.
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Table 20 — Example 1 for category 16

Distance travelled

Transport mode
km
Motor vehicle 15000
Train 40000
Aircraft 10000

Different GHG emission factors are needed for each type of transport mode. Those GHG emission

— Train: CO emissions = 48,4 g COze/km

— Aircraft: CO2 emissions = 292,3 g COze/km

— Motor vehicle: CO2 emissions = 253 g CO2e/km

factorsshould reflect the l(ny pnrnmnfnrc cpnr‘ifinr‘] foreach frnncpnrf mode:

Total emissions = (15 000 x 253) + (40 000 x 48,4) + (10 000 x 292,3) = 738654 000 g COze =7

EXAMPLE 2: An organization (supermarket) has 5000 customers every day. This organizat
a survey to know which transport mode and which distance is travelled to come to the organizati
and return. The information is available as shown in Table 21

Table 21 — Data for example 2for category 16

88,7t COze

ion makes

on

Transport mode Percentage of the clients Round-trip distance travelldd
km
Mojtor vehicle 50 % 25
Trdin 5% 40
Bup 25% 10
Metro/Light rail 20 %, 15

— train :CO2 emissions = 48,4 g COze/km
— bus :CO3 efmissions = 154 g COze/km

— metro_¥CO; emissions = 6,6 g COze/km

— motor vehicle :COz.emissions = 253 g COze/km

Different GHG emission factor§ are needed for each type of transport mode. Those GH(Q
factors should reflect the key parameters specified for each transport mode:

The erganization receives clients during 220 days a year. This means that the organizatio
1,100-000 clients a year. The calculation for the GHG emissions is given in Table 22.

I'able 22 — Calculation 1or example Z 1or category 16

emission

h receives

GHG emissions

GHG emissions

Transport mode Km travelled
g COze t COze
Motor vehicle 1100000 x 50 % x 25=1 375000 13750000 x 253 =3 478750 000 3478,75
Train 1100000 % 5% x40=2200000 2200000 x 48,4 =106480000 106,48
Bus 1100000 x 25 % x 10 =2 750 000 2750000 x 154 =423 500 000 423,5
Metro/Light rail 1100000 x 20 % x 15=3 300 000 3300000x6,6=21780000 21,78
Total 4 030,51
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5.4.17 Category 17 — Downstream transport and distribution

This category uses the same methodology and concept as described in category 12 but deals with
transport services for which the reporting organization does not pay.

This category is applicable when e.g. a client pays for the transport of products from the gate of the
reporting organization to any different destination.

Refer to category 12 for further guidance.

5.4.18 Cytegory 18 —Usestagegftheproduey—

a)

b)

56

Identification of GHG sources and sinks

This fategory includes emissions from “consumer use” of the product sold by theyreport
orgarlization in the reporting year, such as:

=

Ie processing of the productsold which occurs after the organization and before the final consum
— the “end consumer” use of the product (e.g. motor vehicle fuel consumption, food cooking).
This ¢ategory includes the total expected lifetime emissions from all relevant products sold.

In mdst cases, the organization does not know how the product(is used and, thus, should def
scenafrios. Consequently, the emissions from this category.are very linked to the scenar

elabofated. From a general point of view, the more the produé¢t is a “final product” the easier if

ng

€r;

ne
jos
is

to define scenarios. For example, it is easier for motor vehicle manufacturer to define vehicle yse

scenalrios (in order to evaluate motor vehicle energy consumption) than for a steel supplier who |
less vjsibility.

The sgenario should be clearly explained in the report.
Selection of activity data
1) Blestscenario

Thhe total quantity of sold products is known for the considered period of the GHG inventory
the organization.

Stenarios of use for processing are defined through a reliable traceability process for the s

1as

of

bld

products. Scenariosof *end consumer” use are based on detailed statistical and consumer

behavioural studies:

2) inimum scerario

The organization hasn’tany specificdataand the scenarios of use are only defined by big prod
cfitegory. The estimate of the emissions associated with the scenarios should as a minimyj
ifjcorporate an estimate of the energy use and the direct emissions of the product during

ict

its

inmal consumer” use stage.

3) Intermediate scenarios
The following key parameters could be used to elaborate scenarios:
— number of sold products (by category);

— power of the product (for electrical appliances);

— thetimetheyare used duringayear by an average consumer (based on behavioural surveys);

— the lifetime of the product (based on a survey or on internal technical information);

— used technologies;
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— geographical location.
Other potential parameters are spare parts need, maintenance, etc.

Selection of emission or removal factors

The emission or removal factor may come from the literature or from a recognized database. The
emission or removal factor does not induce double counting with emissions already taken into

account in other categories.

Guidelines are given below for the calculation of the emission or removal factor:

d)

5.4

— consumption during standby and during functioning;
— type of energy:
— electricity (with electricity mix and all impacts of the life cycle);
— steam (with production mix and all impacts of the life cycle);
— heat (with production mix and all impacts of the life cycle);
— cooling (with production mix and all impacts of the life cycle);
— technical maintenance (transport, spare parts and products needed);
— type of gas if any (risk of leakages).
Examples

EXAMPLE 1: An organization produces dishwashers. It sells a total amount of 1 000 dig
per year. It produces 2 type of dishwasher (A~ 25 % and B - 75 %). The organization di
the dishwashers, modelling the typical use scenarios for each product. It calculated the u
these 2 products. Product A has an emission factor of 9,6kg COze/year. Product B has ar
factor of 8,8 kg COze/year. Total emiissions = (1 000 x 0,25 x 9,6) + (1 000 x 0,75 x 8,8) 3
CO2e =9t COge

EXAMPLE 2: An organizatien sells trees to customers. It is located in a moderate cold cliy
It sells a total of 8 812 trees.per year. The organization estimates that this is equivalent to
estimated density of plantation is around 1 500 trees/ha. The organization finds a value g

hwashers
1 a LCA of
be stage of
emission
9 000 kg

hate zone.
b ha as the
f50tC/ha

in an international database (FAO). This means that 183 t COze/ha are removed. Total emissions =

(6 x -183) = -1 100, COze

.19 Category 19 — End of life of the product
Identification of GHG sources and sinks

This/ category includes the emissions associated with the end of life of all products s

1d by the

reporting organization (in the reporting year).

b)

Generally, the emissions sources and sinks are those described in category 11 (Waste generated from
organizational activities). However, as for category 18 (Use stage of the product), the organization
should define “end of life scenarios”. Consequently, the emissions from this category are very linked

to the scenarios elaborated.

Furthermore, the organization should pay attention to the avoided emissions concept as for category 11.

Selection of activity data

1) Bestscenario

The total quantity of sold products is known for the period under consideration for the GHG

inventory of the organization.
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d)

2)

Sele

“End of life scenarios” are defined through detailed statistical and consumer behavioural
studies. The type and performance of waste treatment are known.

Minimum and intermediate scenarios

The organization hasn't any specific data. The organization has an estimate of the amount of the
different sold products or has grouped them in big product families.

The “end-of-life scenario” takes into account the main components of the product and the
geographical location of the waste treatment. The performance of waste treatment and the
recycling rate per product are usually linked to geographical location.

ction of emission or removal factors

Emisgion or removal factors which are used should be calculated on the basis of national/fegional
averages per type of waste treatment. Those averages are based on key parameters add)émission or

removyal factor part of category 11.

Examples

EXAMPLE 1: Anorganization putsonthemarket 1000 000 products containing mainly polypropylgne

(PP)

|65 %) and iron (35 %). The organization does not know how consumiers deal with the end-of-

life oftheir products. The organization could then estimate that theigproducts will end up for 30 %

inla
thei
1kg

n(fill and for 70 % in a shredder installation. After the shreddér it is reasonable to estimate that
ron will be recycled while the PP will be used in a co-incineration. The product weight is set to|be
. Total weight: (1 000 000 x 1) =1 000 t. Emissions for landfilling for PP and iron is 33 kg CO»¢/t.

Emisgion factor for PP incineration is 2 106 kg COze/t; as feriron recycling it is equal to 15 kg CO2p/t
as emnyissions and -2 090 kg COze/t for the avoided emissions (no virgin iron has to be produced).
Total emissions = (1 000 x 0,3 x 0,65 x 33) + (1 000 x*0Q;7 x 0,65 x 2 106) + (1 000 x 0,7 x 0,35 x 15)
=964 340 kg CO2e = 968 t CO2e. Avoided emissions= (1 000 x 0,7 x 0,35 x -2 090) = =512 050|kg

CO2ef -512 t COZe.

EXA

MPLE 2: An organization produces chocolate candy bars. It sells a total amount of 1 000 (§00

bars @ month. The organization looked te Féduce its environment impact and to reduce its cost]. It
did a LCA of the candy bar. The final pyoduct is the packaged candy bar. Through the LCA, it has bgen
calculated the different scenarios for the end of life of the product. The organization knows that 1
kg of packaging gives 3,2 kg of COge: It knows that for 1 000 000 bars, the organization needs 5 § of
packdging. In total, (5 x 12) = 60.tof packaging per year are needed. Total emissions = (60 000 x 3,2)

=19
EXA

2|000 kg COze = 192 t COye.

MPLE 3: An organization produces wooden pallets for a total of 5 488 t/year. It estimates that

20 %|of the productien/per year is not recovered or not reusable and therefore transformed into

WO0O0

d|for heating.<The organization has not made a LCA approach to calculate the emission factor. It

found in a recognized database over the country that it allows a removal factor of 0,8 kg COze per|kg

of w

opd. Totalemissions = (5488 000 x 0,2 x -0,8) = -878 080 kg COze = -880 t COze

5.4.20 Category 20 — Downstream franchises

a)

58

Iden
This

tification of GHG sources and sinks

category includes emissions from the operation of franchises. A franchise is a business

operating under a license to sell or distribute another organization’s goods or services within a
certain location. This category is applicable to franchisors (i.e. an organization that grants licenses
to other entities to sell or distribute its goods or services, in return for payments, such as royalties

fort

A to

he use of trademarks and other services).

tal GHG inventory of the downstream franchises should be done. This may lead to double

counting for the organization; transport of goods from the franchisor to the franchisee (see 5.4.12

and

5.4.17) should be only counted once. Waste management (see 5.4.11) of goods coming from

the franchisor should only appear once, either in the franchisor GHG inventory or in that of the
franchisee. Products delivered by the franchisor to the franchisee should only be accounted once.
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NOTE It is advisable that franchisees report upstream franchises in 5.4.9.

b) Selection of activity data

2013(E)

1) Bestscenario
The franchisor has detailed data about each one of the franchises. The GHG inventory is known
for each downstream franchise. It should be integrated in the organization GHG calculation. If the
franchisee is notowned 100 % by the organization, an allocation should be done by the franchisor.

2) Minimum scenario
The number of franchises is known. An estimated amount of GHG emissions is madle in order
to obtain an estimated emission value. Then it should be integrated in the organization GHG
calculation. If the franchisee is not owned 100 % by the organization, an allocdtion|should be
calculated by the franchisor.
A literature calculation has been done in order to estimate the GHG éniissions of the services
offered by the franchisee.

3) Intermediate scenarios
The organization calculates GHG emissions of the franchisees. The organization| allocates
the emissions in this category. If the franchisee is not,owned 100 % by the organigation, an
allocation should be calculated by the franchisor.
Disaggregation of data can be done using such key.parameters as:
— size of the franchisee;
— geographical zone (for energy mix and climate);
— functionality and type of product;
— location (accessibility, rural-urban, semi urban, etc.).
Other potential parameteris management quality.

c) | Selection of emission factors
The emission factor for-€ach of the franchises covers the total GHG emissions (all direct and indirect)

of the franchise.

Avoiding double/counting should be noted, especially for the use stage of the product apd for the
purchased{products.

An emission factor is estimated for one franchise. As a minimum, this emission factor should take
inte-aecount the direct GHG emissions and the indirect energy-related GHG emissions. Th¢ emission
factor should be expressed in amount of GHG per franchise. Ideally the size of the franchise should also

The following parameters may be taken into account for the calculation of the emission factor:

energy consumption;
employee commuting;
capital equipment;

client and visitor transport;
waste;

purchased goods.
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d)

5.4.21 Category 21 — Downstream leased assets

a)

b)

60

Examples

EXAMPLE 1: Organization A (the franchisor) has 2 franchises. For each one of them, the franchisee
is asked to make a GHG inventory of its direct and indirect emissions. The franchisee should not
take into account the distribution from supplier neither the purchased products (delivered by the
franchisor). Franchisee A is owned 100 % and Franchisee B is owned only at 51 %. Franchisee A
calculated a total of 14 000 t COze. Franchisee B calculated a total of 8 000 t COye.Total emissions =

(14 000 x 100 %) + (8 000 x 51 %) = 18 080 t COze.

EXAMPLE 2: Organlzatlon A (the franchlsor) has 3 franchlsees (restaurant) The organlzatlon has
no kngwiled . = aurantwith

qge
he

average value for 15 employees as the organization has realized a benchmarking study fot/its own

restayirant. The value is 19 500 t COze. The organization estimates an average value peremployee
1 300/t COze. Total emissions = [1 300 x (30 + 9 + 15)] =70 200 t COze

Identification of GHG sources and sinks

This ¢ategory includes emissions from the operation of assets thatrare owned by the report
orgarlization and leased to other entities during the reporting year. This category is applicable
the lefsors (i.e. an organization that receives payments from lessees).

The mpain sources and sinks are:
— production stage of the leased asset;

— transport and distribution of the leased asset;

|
c

ce stage of the leased asset;

nd of life of the leased asset;

|
o)

— njaintenance of the leased asset;

bnsumables.

(@)

Some| of the sources andinks in the list above may have been already counted by the less
orgarlization. There is any+isk double counting except when lessees and lessors are within the sa
organizational boundaries.

Whern the whole lifécycle of the goods is already taken into account in the purchased products ot
the cqpital equipment, it should not be reported in this category. However in most cases, it is lik
that (HG emissions of the purchased goods or capital equipment were assessed on a cradle-to-g
basis)and that “downstream” emissions from use stage and/or maintenance, end of life, would
missipg-n such case, missing emissions of leased assets are reported in this category 21. As a le:

of

ng
to

ee
me

in
ely
hte
be
\se

is a way To generate INcome for the reporting organization, the fogic here {5 quite simitar to the
applied for categories 18 or 19 (use stage and end of life of the product).

Selection of activity data

1) Bestscenario

ne

The lessor collects the energy use data for the leased assets. If the leased assets are emitting
other process emissions or fugitive emissions, those should also be taken into account. If the
leased assets need maintenance or spare parts, they should be taken into account if this has not

been taken into account in other emissions categories.

2) Minimum scenario
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The lesser should group its leased assets by the following categories:
— buildings;

— motor vehicles;

— itequipment;

— lorries;

— machinery.

3)

For each group, an estimate of the energy consumption and of the process, @n
emissions is made.

Intermediate scenarios

GHG emissions are not known for each downstream leased asset. Downstream lea
categories are set up based on the disaggregation of data presented-pelow.

The organization can set up a survey to collect the necessary-data to calculate its
emissions related to its downstream leased assets using such-Key parameters as:

— type of leased asset;
— age of leased asset;
— used technology;

— period itis used;

— geographical location.

Other potential parameters arer~maintenance and technical control, operationg

behaviour during utilization.

c) | Selection of emission factors

The emission factors sheuld be those described in the different categories of the d
emissions and the energy-related indirect GHG emissions.

A GHG inventory should be done to estimate the emission factors for these downstream leas

The following parameters may be taken into account for the calculation of the emission f

production stage;
transport and distribution;

use stage;

d fugitive

bed assets

pxact GHG

1 control,

rect GHG

ed assets.

ictor:

end of life;
maintenance;

consumables.

d) Examples

EXAMPLE 1. An organization A leases motor vehicles to another organization B. Organization A
knows the motor vehicle specification, and the leasing contractis linked to the number of kilometres
or miles used by the organization B.
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4 motor vehicles are leased:

— For motor vehicle 1, it has been reported 15 069 km and has a COze emissions of 201 g COze/km

— For motor vehicle 2, it has been reported 18 588 km and has a COze emissions of 154 g COze/km

— For motor vehicle 3, it has been reported 7 521 km and has a COze emissions of 88 g COze/km

— For motor vehicle 4, it has been reported 21 548 km and has a COze emissions of 195 g COze/km

Emission factors for motor vehicles 1 and 2 were found from motor vehicle specifications, end of

Emisgion factors for motor vehicles 3 and 4 were given by motor vehicle producer data based 0

pipe ' y e.
ha
LCA approach.

Total
10 75

EXAM
orgarn
orgar
(build
organ
relatd

The b
500m

The heating system uses gas.

The c

— Workshop

—  Offfice

Emiss
— fq
— fdq

emissions of leased assets = (15 069 x 201) + (18 588 x 154) + (7 521 x 88) + (21;548 x 195
b 129 g CO2e = 10,8 t COze

ization A (the lessor). The organization A does not know the exact energy consumption
ization A asks for the payment of a fee to the organization B which)includes leased ass
ing + machine) and their maintenance, but not the energy billkthat is paid separately
ization B. If organization B is unable to or unwilling to provide ptganization A with some d
d to energy consumption, a proxy could be calculated.

uilding is 1500 m? and 1000 m? are used for the workshap (printing zone). The office zong
“. The power of the printing machine is 75 kW used 10~h/day, 220 days/year (2 200 h/yed

bnsumption of energy is estimated:

Heating is estimated to be: 75 kWh/m?year — 75 x 1 000 = 75 000 kWh

Electricity is estimated to be: 59 kWh/m2year + 75 kW x 2 200 — (50 X1 000) + (75 x 2 2
=215000 kWh

Heating is estimated to be: 150 kWh/m?%year - 150 x 500 = 75 000 kWh
Electricity is éstimated to be: 100 kWh/m2year — 100 x 500 = 50 000 kWh
ion factors.are:
r heating+1,829 kg COze/kWh
rthis'specific electricity source: 0,403 kg CO2e/kWh

) =

[PLE 2. An organization B leases a building as well as printing maehines from another

as
pts
by
hta

B

\T).

0)

— for electricity losses: 0,032 kg COze/kWh

Total emissions = [(75 000 + 75 000) x 1,829] + [(215 000 + 50 000) = (0,403 + 0,032)] =389 625 kg
CO2e =390 t COze

If the reporting organization A already accounted for building and machine construction in other
indirect GHG emissions upstream categories, as well as for general activities (commercial /office work)
of A and maintenance related emissions in various categories, this figure of 390 t CO; could be used as
a proxy for GHG emissions related to the use of the leased asset, and be reported in the category 21.

5.4.22 Category 22 — Employee commuting

a) Identification of GHG sources and sinks
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Indirect emissions from employees commuting are mainly due to fuel burnt in transport equipment
neither owned nor controlled by the reporting organization such as motorvehicles, and publictransports.

Emissions are considered as indirect because vehicles are not controlled or not owned by the
reporting organization.

Emissions related to telecommuting are also taken into account in this category. Telecommuting
implies a greater use of energy for heating or cooling (when needed) from part of the employee and
use of electricity at home.

These emissions belong to out of stream emissions (see 3.1.7).

Activity data choice

iy

2)

3)

Best scenario

The organization knows the transport details for each of its employee. The)distance and type of

transport are known with its specifications:

— motor vehicle: type of motor vehicle, fuel type;

— train: country, train type (fast train, intercity metro, etc;

— bus: bus type (inter-city, suburban, urban, rural, mini-bus, etc.).
The sum of total distance per type of transport is niade.

The organization also knows how many days andhow many times a day every employee ¢
workplace during the year. Surveys with specific questions can be made to obtain this in

Minimum scenario

bmestoits
Fformation.

No specific data are available. The average distance and the estimation of type of transport are

used to estimate the total distanee-and the type of transport.
This can be based on nationalier regional averages given by general surveys.

Intermediate scenarios

Some specific dataare known by the organization such as: distance to work, numbjr of days
worked by employee and type of transport. Specific data are used along with national averages.

Further infoymation is easily achievable through internal data but not sorted out.
Disaggregation of data could be made using such key parameters as:

— _total worked days per employee;

— " telecommuting;

— type of travel (motor vehicle, bus, rail, air, etc.);

— typeoffinal energy used: gasoline, fuel, gas, electricity, hydrogen, compressed air, fuel cell, etc.;

— type of engine: small, medium, big, etc.;

— type of travels: urban suburb, town centre, rural periphery, etc.

Other potential parameters are: type of driving: eco driving, fast driving, pollution control

devices installed on the vehicle, etc.

c) Selection of emission factors

For transport, GHG emission factors are expressed in GHG emissions per distance unit (km or miles)
and per type of travel.

© IS0 2013 - All rights reserved
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Specific emission factor can be calculated for employee owned motor vehicle.

For telecommuting, the GHG emission factor should take into account the heating and electricity
consumption for lighting and computer.

The organization reports which emission sources are covered for the emission factors: from only
the combustion of fuel or also fuel extraction and other emissions related to the transport (such as
emissions due to cooling liquids, motor vehicle production, etc.):

— leaks of refrigerant from air cooling systems;

— f(dssil fuels production and transport;
— vehicle maintenance;
— veghicle construction;

— vehicle end of life.

d) Examjples

EXAMPLE 1: An organization has 88 employees: 23 employees take &he metro/light rail for a
total flistance of 213 km/day; they all work 220 days/year. It makes @ total of 213 x 220 = 46 860
km/ygar.50 employees take the train for a total distance of 5132°’km/day; they all work 220
days/Jyear. It makes a total of 5 132 x 220 =1 127 060 km/yeard5'employees use their own motor
vehicle to come to work for a total distance of 2647 km/day; they all work 220 days/year. It malkes
a totall of 2 647 x 220 = 582 340 km/year.

The emission factors are the following:

— Motor vehicle: CO2 emissions = 253 g CO2e/km
— Train: CO2 emissions = 48,4 g COze/km

— Metro/light rail: CO3 emissions = 6,6 g€02e/km

Total |emissions = (46 860 x 6,6) + (1~127 060 x 48,4) + (582 340 x 253) = 202 191 000 g COy
202,2[t COze.

A%

EXAMPLE 2: An organization knows that it has 2300 employees. No data are available within the
orgarlization about the employee commuting. The country administration made a survey two years
ago and found following@ata about employee commuting:

— 7R % come by nmiotor vehicle
— 1B % come-by motorcycle

— 1P % coeme by public transport

Based omthese figures, the organization calculates its GHG emissions of employee commuting. The
organization knows that the average number of workdays for its employees is 215 days/year.

The average distances are the following:

— Motor vehicle : 150 km

— Motorcycle : 88 km

— Public transport :25 km (It has been assumed that the public transport is a bus)
The emission factors used are the following:

— Motor vehicle: CO2 emissions = 253 g CO2e/km
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— Motorcycle: COz emissions = 180 g COze/km

— Bus: COz emissions =154 g COze/km

Total emissions = (2 300 x 0,72 x 215 x 150 x 253) + (2 300 x 0,18 x 215 x 88 x 180) + (2
300 x 0,1 x 215 x 25 x 154) = 14 981 489 938 g COze = 15 000 t COze.

5.4.23 Category 23 — Other indirect emissions or removals not included in Categories 1 to 22

If the organization has indirect emissions or removals of GHG that cannot be taken into account in one of

ategorie j avioushz issi Are-a i i ategory—Vhen this
cafegory is used, the organization clearly describes the sources and sinks as well as the mgthgdology to
culate the emissions or removals.

the-22 ag de bedp o oR e ounted-forinth d 29

6 | GHG inventory components

IS) 14064-1:2006, 5.1, 5.2 and 5.3, and the following should be applied.

6.1 GHG emission reduction or removal enhancement projects (carbon offset projects)

Thie organization may report GHG emission reductions or removal enhancements purchased or fleveloped
frdgm GHG projects, quantified using methodologies such as that given in ISO 14064-2, in order to meet
GHG programme requirements, or other intended purposes-of the GHG inventory.

If the organization reports GHG emission reductions or; removal enhancements purchased or fleveloped
frdm GHG projects, the organization lists such GHG emission reductions or removal enhancenlents from
GHG projects separately. And, also, the organizationreports the following relevant informatign:

—| descriptions of the programme (e.g. Kyotomiechanism, any carbon offset programme);
—| type and location of project or activity;
—| the approach used to quantify GHGemission reductions or removal enhancements;

—| GHG emission reductions or‘removal enhancements purchased or developed from GH{ projects
quantified in tonnes of COge;

—| other relevant information.

6.2 Assessmentofuncertainty

ISO 14064-1:20065Greenhouse gases — Part 1: Specification with guidance at the organization level for qpantifica-
tign and reporting of greenhouse gas emissions and removals

5.4 Assessing and reducing uncertainty

Thie organization should complete and document an uncertainty assessment for GHG emissions and removals, ifcluding
th¢ uncertainty associated with emission and removal factors.

The organization may apply the principles and methods of (ISO/IEC Guide 98-3:2008) in completing the uncertainty
assessment.

Uncertainty associated with the quantification of GHG emissions is a key component of the GHG
inventory. If possible, the organization could use a quantitative assessment or as an alternative may
adopt a qualitative assessment including rounding rules or ranges. The main sources of uncertainty are
as follows (non-exhaustive list).

— Methodology of quantification: the methodology for quantification could be either measurement
or calculation or a combination of both. Measurement is preferable as it may provide greater
accuracy). The calculation of the uncertainty in the organization inventory should takes into account
uncertainty of the activity data as well as uncertainty of the emission factor.
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— Physical and scientific uncertainty: when establishing the GHG inventory, the organization may
face complex physical phenomena on which no scientific agreement exists for the GHG emissions
modelling, then the uncertainty is large. For example, the complexity associated with biogenic
carbon quantification (e.g. soil respiration) may be underlined.

— Scope of the inventory: In addition to direct and energy indirect emissions, the organization
may include in its inventory, relevant other indirect emissions. As a general point, direct and
energy indirect emissions would have a lower degree of uncertainty compared to other indirect
emissions. Using primary or site-specific data reduces the degree of uncertainty. For quantification
methodology, the following formula may be applied to quantify uncertainty:

Aggregated uncertainty = \/ (EF u’ + ADu’ )
EFu| isthe uncertainty of the emission factor

ADY  is the uncertainty of the activity data

The orgaltization may apply the principles and methods of References [7] and [8] in completing the
uncertainty assessment.

EXAMPLE[L  The data uncertainty of 1 kg COze (e.g. emission factor) due to cofabustion of a litre of liquid fjuel
is estimatgd to be 8 %. The activity data uncertainty is estimated at 10 % (expressing the inaccuracy with whijich
the amount of liquid fuel consumed by a company is quantified).

Consequertly, if uncertainty for the emission factor is 8 % and data uncertainty is 10 %,

Aggregat¢d uncertainty = (0,12 + 0,082) =0,128=12,8%
In this cade, uncertainty is interpreted as follows:

95 % of tHe real value would be included in the range of X + 12,8 % (X is tCOze)

EXAMPLEPR  Agraphicillustration of uncertaintyfor GHG inventory is shown in Figure 4. The histogram shdws
the mean eptimate of emissions for categories ¥to.12; the thin red line shows the uncertainty within each categary.
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7 GHG inventory quality management

ISO 14064-1:2006, Clause 6, should be applied.

ISO 14064-1:2006, Greenhouse gases — Part 1: Specification with guidance at the organization level for quantifica-
tion and reporting of greenhouse gas emissions and removals

6 GHG inventory quality management
6.1 GHG information management

6.1.1 The organization shall establish and maintain GHG information management procedures that

a) ensure cfnformance with the principles of this part of ISO 14064,

b) ensure cpnsistency with the intended use of the GHG inventory,

¢) provide foutine and consistent checks to ensure accuracy and completeness of the GHG inventory,

d) identify and address errors and omissions, and

e) documer]t and archive relevant GHG inventory records, including information management activities.

6.1.2 The ofganization’s GHG information management procedures should consider the following;

a) identification and review of the responsibility and authority of those responsible for GHG inventory development;
b) identificgtion, implementation and review of appropriate training for members of the inventory development team;
c) identificdtion and review of organizational boundaries;

d) identifichtion and review of GHG sources and sinks;

e) selectionfand review of quantification methodologies, including GHG activitytdata and GHG emission and removal fac-
tors that are consistent with the intended use of the GHG inventory;

f) areview pf the application of quantification methodologies to ensure consistency across multiple facilities;
g) use, maiftenance and calibration of measurement equipment (if applicable);

h) development and maintenance of a robust data-collection system;

i) regular afcuracy checks;

j) periodic Internal audits and technical reviews;

k) a periodic review of opportunities to improve information management processes.

6.2 D¢cument retention and record keeping

The organifation shall establish and maintain'procedures for document retention and record keeping.

The organitation shall retain and maintaih.documentation supporting the design, development and maintenance of the
GHG inventpry to enable verification. The-documentation, whether in paper, electronic or other format, shall be handled jin
accordancelwith the organization’s GHG information management procedures for document retention and record keeping.

8 Reporting of GHG

8.1 General

ISO 14064-t1;-Clause 7, and the following should be applied.

ISO 14064-1:2006, Greenhouse gases — Part 1: Specification with guidance at the organization level for quantifica-
tion and reporting of greenhouse gas emissions and removals

71 General

The organization should prepare a GHG report to facilitate GHG inventory verification, participation in a GHG programme,
or to inform external or internal users. GHG reports should be complete, consistent, accurate, relevant and transpar-

ent. The organization should determine the content, structure, public availability and methods of dissemination of GHG
reports, based on requirements of the applicable GHG programme, internal reporting needs and the needs of intended
users of the report.

If the organization makes a public GHG assertion claiming conformance to this part of ISO 14064, the organization shall
make available to the public a GHG report prepared in accordance with this part of ISO 14064 or an independent third-
party verification statement related to the GHG assertion. If the organization’s GHG assertion has been independently veri-
fied, the verification statement shall be made available to intended users.
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8.2 GHG inventory report format

In order to encourage completeness and readability, the organization should consider GHG report
containing the following chapters.

Chapter 1 : General description of the organization goals and inventory objectives

This chapter includes the description of the reporting organization, persons responsible, purpose of
the report, intended users, dissemination policy, reporting period and frequency of reporting, data
and information included in the report (list of GHG taken into account and explained), statements

hy the organization about verification

Chapter 2 : Organizational boundaries

This chapter includes explanation and documentation of boundaries and consolidation|
See as an example Table F.1.

Chapter 3 : Operational boundaries

methods.

This chapterincludes the explanationand documentation of emissions'categories thatare cgnsidered.

Chapter 4 : Quantified GHG Inventory of emissions and removals

This chapter includes the quantified data results by emission’or removal category, desd
methodologies and activity data used, references and/oy explanation and/or docume
emission and removal factors, uncertainties and acctracy impacts on results, disaggr
category, tracks to reduce uncertainties. See as an example Table F.2, Table F.3 and Table

ription of
htation of
egated by
F.4.

Chapter 5 : Directed actions and internal performidnce tracking

This chapter could be omitted fromthe publicGHG assertion of the organization, either for conf
reasons or because internal performance tracking does not belong to the inventory scope.

If the organization chooses another report format, this format should be indicated at the
of the report.

dentiality

beginning
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8.3 GHG inventory report content

8.3.1 Content of chapter 1: General description of the organization goals and inventory objectives

8.3.1.1 Required items according to ISO 14064-1

ISO 14064-1:2006, 7.3.1, defines items to be included in the report.

ISO 14064-1:2006, Greenhouse gases — Part 1: Specification with guidance at the organization level for quantifica-

tion and reporting of greenhouse gas emissions and removals

7.3.1 Theo
a) descripti
b) personr
c) reportin
()

j) The histqg

historical §
()
p) a statem

q) a statem|
tion and ley

7.3 GilG report content

Fganization’s GHG report shall describe the organization’s GHG inventory and shall include the following:
on of the reporting organization;
bsponsible;

b period covered;

rical base year selected and the base-year GHG inventory (...);

k) Explanatjion of any change to the base year or other historical GHG data, and any recalculdtion of the base year or othe

HG inventory (...);

bnt that the GHG report has been prepared in accordance with this part of ISO 14064;

ent describing whether the GHG inventory, report or assertion has,been verified, including the type of verific
el of assurance achieved.

=

The genej
chapter 1
be includg

al description of the organization [ISO 14064-1:2006, 7.3.1, item a)] should be included
The detailed description, with consequencés for organizational boundaries definition, cot
d in chapter 2.

in
hld
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