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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.

The preecedures—tsed—to—developth ment-and-these—ntendedfor-its—further-maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criterianeeded for the
different types of ISO documents should be noted. This document was drafted in acéordapce with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documént may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all suelf patent righfs. Details of
any patent rights identified during the development of the document willbe in the Introdu¢tion and/or
on the ISO list of patent declarations received (see www.iso.org/patents);

Any trade name used in this document is information given for the'éonvenience of users gnd does not
consfitute an endorsement.

For an explanation of the voluntary nature of standards; the meaning of ISO specifi¢ terms and
exprgssions related to conformity assessment, as wellvas information about ISO’s aglherence to
the World Trade Organization (WTO) principles in‘the Technical Barriers to Trade| (TBT), see
www.iso.org/iso/foreword.html.

This| document was prepared by Technical \€e@mmittee 1SO/TC 207, Environmental management,
Subcpmmittee SC 7, Greenhouse gas andclimate change management and related dqctivities, in
collaporation with the European Committee for Standardization (CEN) Technical Committee CEN/
TC 3R0, Transport — Logistics and services, in accordance with the Agreement on technical cooperation
between [SO and CEN (Vienna Agreetnent).

This|first edition cancels and replaces IWA 16:2015, which has been technically revised throughout to
expalnd the framework to a methodology.

Any feedback or questions.on this document should be directed to the user’s national standards body. A
complete listing of these-bodies can be found at www.iso.org/members.html.
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Introduction

This document provides requirements and guidance for the quantification and reporting of greenhouse
gas (GHG) emissions for transport chains for passengers and freight.

This document provides such a calculation with its related reporting. It specifies how to source data as
input for the calculation, taking into account that transport operations vary hugely, from multinational
organizations operating multiple transport modes to deliver transport services across the globe,
through small local operators delivering a simple service to a single user; hence this document has
adopted a structure to make it widely applicable. To ensure that values for GHG emissions that result
from vehiclg t+takes
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Figure 1 — Illustrative example of a multi-element freight transport chain

Figure 2 provides an illustrative example of a passenger transport chain from the point where
passengers leave their departure location, A, to their destination, B. This transport chain consists of
TCEs, the GHG emissions of which are calculated separately. The first TCE (TCE 1) represents transport
of the passenger from home to the airport by private car (C); TCE 2 to TCE 4 represent an air travel
service (D) composed of passenger terminal operations for the passenger and luggage (TCE 2, TCE 4)
and main carriage by plane (TCE 3). The on-carriage represented by TCE 5 shows shuttle express via
rail (E).
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Figure 2 — Illustrative example of a multi-element passenger transport chain
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ISO 14064-1 GHG inventory of company

Category 3:
Category 1 Category 2 Transportation Category 4 Category 5 Category 6

D

Carbon footprint of product ISO 14067 _I
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Resource Supply of Production Distribution Online Final
/
Transport Transport Transport
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GHG emissions

1S0 1408 Q

GHG emissions

GHG emissions Principles 'f&
e

framework for li
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I
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|
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|
|
|
|

ISO 14083 ISO 14083

i_ \ ISO 14040/4ﬂ

CFP study
report

GHG inventory
and report

Transport chain
GHG report

GHG statement GHG statement GHG statement

Engagement type consistent with.the needs of the intended user

i i i

1SO 14064-3
Specification with guidance for the verification and validation of GHG statements

ISO 14065 General principles &
requirements for bodies validating &
verifying environmental information

Figure 3 —[Relationship between the ISO 14040 family of standards and the ISO 14060 family of

standards, ncing the pYamplp ofa frpighf transport chain

NOTE GHG emission intensity per tonne- or passenger-km calculated in accordance with this document
can be used as primary or secondary data for GHG quantification projects in accordance with ISO 14067 and/or
ISO 14064-1. These data require adaptation or modification if full life cycle based GHG-emissions are needed, e.g.
vehicle manufacture or transport infrastructure provision.

The approach acknowledges, and is in line with, the valuable work conducted on GHG calculation
and reporting that is documented in the aforementioned standards and by other protocols and
organizations, including but not limited to, the United Nations Framework Convention on Climate
Change (UNFCCC),[3Z] the GHG Protocolllel and the Global Logistics Emissions Council (GLEC)
Framework for Logistics Emissions Accounting and Reporting[12].
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Greenhouse gases — Quantification and reporting of
greenhouse gas emissions arising from transport chain
operations

1 Scope

This|document establishes a common methodology for the quantification and reportingroflgreenhouse
gas (GHG) emissions arising from the operation of transport chains of passengers and-reight.
2 Normative references

Therk are no normative references in this document.

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
[SO dnd IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://Awww.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1 | Terms related to transport chainioperations

3.1.1
cable car
ropeway

trangport system where vehicles)(3.1.35) are moved by at least one cable motorized by a machinery

Note [l to entry: Vehicles circulating on cable(s) whose movement is not transmitted by at least one|cable are not
considered cable cars. Vertic¢al elevators are also not considered cable cars.

3.1.2
charjter
contfact for the‘hire of a specific vehicle (3.1.35) from an owner for a specified period of ftime for the
charferer’spurposes subject to agreed restrictions

3.1.3

collaction and dp]ivpry round

trip with the purpose to collect and/or deliver freight (3.1.7) at successive locations along the trip

Note 1 to entry: Typically, but not necessarily, the trip starts and ends at the same location.

3.1.4

consignment

separately identifiable amount of freight (3.1.7) transported from one consignor to one consignee via
one or more modes of transport

Note 1 to entry: Although “consignment” and “shipment” (3.1.20) are common terms often considered as
synonyms, in this document and other technical publications, a consignment is differentiated to a shipment.
Indeed, a shipment refers to a grouping of freight corresponding to the shipper needs, whereas a consignment
refers a grouping of freight according to a carrier or freight forwarder’s transport solutions.

©1S0 2023 - All rights reserved 1
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[SOURCE: ISO 26683-1:2013, 3.9, modified — “freight” replaced “goods items (available to be)”. “and
specified in one single transport document” deleted. Note 1 to entry added.]

3.1.5

empty trip

section of the route of a vehicle (3.1.35) during which no freight (3.1.7) or passenger (3.1.16) is
transported

EXAMPLE Vehicle (re)positioning trips, empty backhauls.

3.1.6
fleet
set of vehiclgs (3.1.35) operated by one transport operator (3.1.30)

3.1.7
freight
goods, matefrials, commodities, parcels, etc. being transported from one location to another

[SOURCE: EN 14943:2005, 3.437, modified — “materials, commodities, parcels, etc.” added.]

3.1.8

hub

DEPRECATHED: node
DEPRECATHD: site
DEPRECATHD: station
DEPRECATHD: facility
DEPRECATHD: centre

DEPRECATHD: depot
location where passengers (3.1.16) transfer and/or freight(3.1.7) is transferred from one vehicle (3.]L.35)
or mode of fransportation to another before, after or bétween different elements of a transport ¢hain
(3.1.25)

Note 1 to entfy: Hubs include, but are not limited to;tail/road terminals, cross-docking sites, airport termjfinals,
terminals at $eaports and distribution centres.

3.19
hub activity
parameter that quantifies the throughput (3.1.21) of a hub (3.1.8)

3.1.10
hub equipment
equipment dnd facilities msed within a hub (3.1.8) to transfer freight (3.1.7) or passengers (3.1.16)

3.1.11
hub operatjon
operation irf orde¥ to transfer freight (3.1.7) or passengers (3.1.16) through a hub (3.1.8)

3.1.12
hub operation category

HOC

group of hub operations (3.1.11) that share similar characteristics

Note 1 to entry: Annex H contains examples of HOCs.

3.1.13

hub operator

entity that carries out hub operations (3.1.11) involving carriage of freight (3.1.7) or passengers (3.1.16),
or both

3.1.14
hub service
service provided within a hub (3.1.8) transport chain element (3.1.26)

2 © IS0 2023 - All rights reserved
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3.1.15
load factor
ratio of the actual load to the maximum legally authorized load of a particular vehicle (3.1.35)

3.1.16
passenger
person carried by a vehicle (3.1.35)

Note 1 to entry: The term and its abbreviation “pax” are also used as a unit for quantity of passengers.

Note 2 to entry: Where the word “passengers” is used, it refers to one or more passengers unless specified in the
context.

3.1.7)

bne location

te routing

identifiable collection of one or more freight (3.1.7) items (available to be) transported together from
the driginal shipper to the ultimate consignee

Note|l to entry: A shipment may be transported in one or a multiple number of consignments (3.1.4)}

Note|2 to entry: A shipment can be aggregated or disaggregated to different consignments according to the
requirements of the means of tranSportation on any one element of the transport chain (3.1.25), e.g. single bulk
unitsjand packages can be aggregated on a pallet and such pallet can be handed over as a unit for aggregation in a
contdiner, which in turn is treated as a consignment in a vehicle (3.1.35).

Note |3 to entry: Although™”¢onsignment” and “shipment” are common terms often considered as fynonyms, in
this document and otherfechnical publications, a consignment is differentiated to a shipment. Indegd, a shipment
refer$ to a grouping)offreight corresponding to the shipper needs, whereas a consignment refers h grouping of
freight accordingitaa carrier or freight forwarder’s transport solutions.

[SOURCE: 1S©:26683-1:2013, 3.34, modified — “freight” replaced “goods”. Notes 2 and 3 to entry added.]

3.1.21
throughput
quantity of passengers (3.1.16) or freight (3.1.7) handled, sorted, cross-docked or transferred within
and between modes at a hub (3.1.8)

3.1.22

transhipment

action by which freight (3.1.7) is transferred from one means of transport to another during the course
of one transport chain (3.1.25)

[SOURCE: EN 14943:2005, 3.1154, modified — “transport chain” replaced “transport operations”, and
the second part of the definition deleted.]

©1S0 2023 - All rights reserved 3
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3.1.23
transport

2023(E)

movement of passengers (3.1.16) and/or freight (3.1.7) from one location to another performed by
modes of transport such as air, cable car (3.1.1), inland waterway, pipeline (3.1.17), rail, road and sea

[SOURCE: ISO 26683-1:2013, 3.37, modified — “passengers and/or freight” replaced “people and

» o«

“goods

)

infrastructure, vehicles and operations” deleted.]

3.1.24

transport activity

£

of transport” added and the following list changed, “and the field comprises the attributes of

parameter t

3.1.25

transport d
sequence off
together, co

Note 1 to ent

Note 2 to ent
freight or pagd

3.1.26
transportd
TCE

section of a
is carried by

EXAMPLE
then one TCEH

Note 1 to ent

3.1.27
transport d
distance bet

i £ £ L2 1 L) et D 1 T\ & £
Idt Liuauuuco [JMDDCIlgCI l_J-L-LU) Ul Clyllb \_J-L-I J or MIL)IJUI [2

jl

hain

elements related to freight (3.1.7) or a (group of) passenger(s) (3.1.16) that,when {
hstitutes its movement from an origin to a destination

Fy: A passenger or a group of passengers can include their luggage and, if any; their vehicles (3.]

ry: Where there are two or more elements, in the majority of casesgon& of them implies th
sengers use a hub (3.1.8).

hain element

transport chain (3.1.25) within which the freight (371.7) or a (group of) passenger(s) (3
r a single vehicle (3.1.35) or transits through a single hub (3.1.8)

is the trip of the passenger from “L4” to “L7".

y: See Figures 4 and 5.

istance
ween the origin and the destination of a passenger (3.1.16), a consignment (3.1.4) or a vé

(3.1.35) along a specified route

Note 1 to en
vehicle may k
distances (3.1
distances (3.1

3.1.27.1

fry: For the use of this-document, the route followed by the passenger, the freight (3.1.7)
e different from thatoriginally planned. This leads to two categories of transport distances: g
.27.1), and distances used for calculation of greenhouse gas emissions (3.2.8), i.e. transport ad
27.4).

actual distance

transport di

btanice (3.1.27) along the actual route taken by a vehicle (3.1.35)

aken

.35).

it the

1.16)

If a multimodal trip of a passenger includes taking a bus from stop “L4” to stop “L7” of bus life “L”,

hicle

r the
ctual
tivity

EXAMPLE

3.1.27.2

Distance measured by an on-board device (odometer).

great circle distance

GCD

transport distance (3.1.27) determined as the shortest distance between any two points measured

along the su

rface of a sphere
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3.1.27.3

shortest feasible distance

SFD

DEPRECATED: planned distance

DEPRECATED: network distance

transport distance (3.1.27) determined as the distance achievable by the shortest practical route
available according to the infrastructure options for a particular vehicle (3.1.35) type

Note 1 to entry: “Shortest practical route” implies that small detours from the shortest distance, e.g. to avoid
congested city centres or rural roads unsuitable for certain vehicle sizes, can be included.

3.1.274

trangport activity distance
transgport distance (3.1.27) related to passengers (3.1.16) or freight (3.1.7) moved, us€d, as p parameter
for calculation of transport activity (3.1.24)

3.1.28
transport operation
operftion of a vehicle (3.1.35) in order to transport passengers (3.1.16) andjor freight (3.1.7])

EXANPLE If amultimodal trip of a passenger includes taking a bus from stop “L4” to stop “L7” ¢f bus line “L”,
this rlequires a transport operation being the operation of this bus on lineL’, from the first stop “I.1” to the last
stop ¢f this bus line.

Note [l to entry: It includes cases where the destination is the same‘as the origin passing through other locations
on the way.

3.1.29

transport operation category
TOC
group of transport operations (3.1.28) that share similar characteristics

Note|l to entry: Annexes A to G contain recemmendations for the characteristics used to specify|the TOCs for
each transport mode.

3.1.30

trangsport operator
entitly that carries out transpart operations (3.1.28) involving carriage of freight (3.1.7) of passengers
(3.1.16), or both

3.1.31

tranpgport service
service provided\to a transport service user (3.1.33) for the transport (3.1.23) of freight{(3.1.7) or a
passénger (3.116) from an origin to a destination

Note [l to efitry: A transport service can imply multiple transport chain elements (3.1.26), requiring bpth transport
operdtions\(3.1.28) and hub operations (3.1.11), as shown in Figure 1 and Figure 2.

3.1.32

transport service organizer

entity that provides transport services (3.1.31), within which the operation of some transport chain
elements (3.1.26) are subcontracted to one or more other entities that operate them

Note 1 to entry: A transport service organizer acts as an intermediary between the transport operator (3.1.30)
or hub operator (3.1.13) and the transport service user (3.1.33). A transport service organizer can act as the
transport operator or hub operator for some of the transport chain elements that comprise the overall service.

Note 2 to entry: A transport service organizer can be, for example, a freight forwarder, an entity organizing trips/
travel (e.g. travel agency, tour operator) or a local authority responsible for public passenger transport.
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3.1.33
transport service user
entity that buys and/or uses a transport service (3.1.31)

Note 1 to entry: A transport service user can be a passenger (3.1.16), a shipper or a transport service organizer
(3.1.32).

3.1.34

twenty-foot equivalent unit
TEU

standard unit used to express a number of containers of various lengths and for describing the
capacities ofcentainerships-orterminals

[SOURCE: EN 14943:2005, 3.1166]

3.1.35
vehicle
any means qf transport (3.1.23)

Note 1 to enfry: Including, for example, vessels, drones and pipeline (3.1.17), whether driven by an operator or
wholly (or pajrtially) autonomous.

3.1.36
vehicle opefration
deployment|of a vehicle (3.1.35) to fully or partially provide a transpotxt operation (3.1.28)

3.2 Terms related to greenhouse gases and energy

3.21
carbon dioxide equivalent
CO,e
unit for comjparing the radiative forcing of a greenhouse gas (GHG) (3.2.5) to that of carbon dioxide

Note 1 to entfy: The carbon dioxide equivalent is'calculated using the mass of a given GHG multiplied by its global
warming poténtial (3.2.4).

[SOURCE: IS0 14064-1:2018, 3.1.13]

3.2.2
energy carrier
substance of phenomenon that'can be used to produce mechanical work or heat or to operate chemical
or physical processes

Note 1 to enfry: For the‘purposes of this document, energy carriers can be electricity, fuels (fossil, biofuels,
synthetic anfl blends);»Steam, heat, compressed air or other similar media, which can be purchased, sfored,
treated or usgd in ajpiece of equipment or in a process, or recovered.

Note 2 to entry: Where rprlnirprl for the r}nnnﬁfir‘aﬁnn nfgrapnhnucp gas activities (? 2 F\)’ guantities of e hergy

carriers should be expressed in a manner that is unambiguous for subsequent calculation steps. This may be in
units of volume (e.g. litre, m3), mass (e.g. kg) or energy (J, kWh), or multiples thereof.

[SOURCE: ISO 52000-1:2017, 3.4.9, modified — Notes 1 and 2 to entry added.]

3.2.3
energy consumption
quantity of energy applied

Note 1 to entry: Energy consumption is a specific form of greenhouse gas activity data (3.2.7).

[SOURCE: ISO 50001:2018, 3.5.2, modified — Note 1 to entry added.]
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3.24
global warming potential
GWP
index, based on radiative properties of greenhouse gas (GHG) (3.2.5), measuring the radiative forcing
following a pulse emission of a unit mass of a given GHG in the present-day atmosphere integrated over
a chosen time horizon, relative to that of carbon dioxide (CO,)

[SOU

RCE: ISO 14064-1:2018, 3.1.12.]

3.2.5

gree

nhouse gas

GHG
gase
radia
surfa

Note
Repo

Note
recog
attril

[soy

3.2.4
gree
GHG
activ

EXAN

3.2.7
gree
GHG
quan

[SOU|
emis

3.2.9
gree
GHG
relea

Note

bus constituent of the atmosphere, both natural and anthropogenic, that abserbs
tion at specific wavelengths within the spectrum of infrared radiation emitted ‘by
ce, the atmosphere and clouds

1 to entry: For a list of GHGs, see the latest Intergovernmental Panel on Climate €hange (IPCC
(321,

2 to entry: Water vapour and ozone are anthropogenic as well as natGral’ GHGs but are no
nized GHGs due to difficulties, in most cases, in isolating the human-induced component of gl
utable to their presence in the atmosphere.

RCE: ISO 14064-1:2018, 3.1.1]

nhouse gas activity
activity
ity that results in a GHG emission (3.2.8)

PLE Consumption of energy, refrigerantleakage, methane slip.

nhouse gas activity data
activity data
titative measure of GHG activity (3.2.6)

RCE: ISO 14064-1:2018,3:2.1, modified — “GHG activity” replaced “activity that resu
sion or GHG removal’=Example deleted.]

nhouse gas emission
emission
se of a GHGY(3.2.5) into the atmosphere

1 to entry: It is expressed in mass of carbon dioxide equivalent (3.2.1).

Note

and emits
the Earth’s

Assessment

t included as
bal warming

Its in a GHG

D to’entry: GHG emissions are categorized in this document according to their sources, as follo

WS:

—  hub equipment energy provision GHG emissions (Gyggp) (3.2.8.1);

— hub equipment operation GHG emissions (Gygo) (3.2.8.2);

— packaging life cycle GHG emissions (Gp;) (3.2.8.3);

— vehicle energy provision GHG emissions (Gygp) (3.2.8.4);

— vehicle operation GHG emissions (Gy) (3.2.8.5);

— total operation GHG emissions (Grq) (3.2.8.6);

— total energy provision GHG emissions (Gpgp) (3.2.8.7);

— total GHG emissions (Gr) (3.2.8.8).
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Note 3 to entry: The symbol notation within this document follows the following procedure: “Gy y” refers to the
GHG emissions of category X (“X” being vehicle operation, hub equipment operation, etc.) for Y, where “Y” can be
a transport operation category (3.1.29), a hub operation category (3.1.12), a transport chain (3.1.25), a transport
chain element (3.1.26), or any set thereof.

[SOURCE: ISO 14064-1:2018, 3.1.5, modified — Notes 1, 2 and 3 to entry added.]

3.2.8.1

hub equipment energy provision greenhouse gas emission
hub equipment energy provision GHG emission

Guegp

release of a GHG (3.2.5) into the atmosphere during the process of producing, storing, processing and
distributing an energy carrier (3.2.2) for hub equipment (3.1.10) operation

3.2.8.2
hub equip:Ient operation greenhouse gas emission
hub equipment operation GHG emission

GlEo
release of a [fHG (3.2.5) into the atmosphere as a result of hub equipment (3.1.10),operation

3.2.8.3
packaging life cycle greenhouse gas emission
packaging life cycle GHG emission

Gpy,
release of a [fHG (3.2.5) into the atmosphere during the life cycle precesses (3.4.3) of packaging (3.4.2)

3.2.84
vehicle energy provision greenhouse gas emission
vehicle enefgy provision GHG emission

Gygp
release of a|GHG (3.2.5) into the atmosphere during-the process of producing, storing, processing and
distributing an energy carrier (3.2.2) for vehicle gperation (3.1.36)

3.2.8.5
vehicle operation greenhouse gas emission
vehicle operation GHG emission

Gyo
release of a [fHG (3.2.5) into the atmesphere as a result of vehicle operation (3.1.36)

3.2.8.6
total operation greenhousé-gas emission
total operation GHG entission

Gro
sum of GHG pmissigns\(3.2.8) from operational processes (3.4.3) included in the system boundaries

3.2.8.7
total energy provision greenhouse gas emission
total energy provision GHG emission

GTEP . . - . . . .
sum of GHG emissions (3.2.8) from energy provision processes (3.4.3) included in the system boundaries

3.2.8.8

total greenhouse gas emission

total GHG emission

Gy

sum of GHG emissions (3.2.8) from all processes (3.4.3) included in the system boundaries
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3.29

gree
GHG

nhouse gas emission factor
emission factor

coefficient relating GHG activity data (3.2.7) with the GHG emission (3.2.8)

[SOU

RCE: I1SO 14064-1:2018, 3.1.7, modified — Note 1 to entry deleted.]

3.2.10

gree
GHG

nhouse gas emission intensity
emission intensity

coefficient relating specified GHG activity data (3.2.7) with the GHG emission (3.2.8)

Note [l to entry: It can be expressed as:

3.2.1
gree
GHG
proc

[soy

3.3

3.3.1
allog
parti
systd

Note

(3.2.4
funct]
benef

EXAN
total

EXAN
GHG

[soy

ass carbon dioxide equivalent (CO,e) per tonne kilometre, or equivalent units, for freighttransportation;

ass CO,e per tonne for freight hub throughput (3.1.21);
ass CO,e per passenger kilometre, or equivalent units, for passenger transport;
ass CO,e per passenger for passenger hub throughput.

1

nhouse gas source

source

pss (3.4.3) that releases a GHG (3.2.5) into the atmospheére

RCE: ISO 14064-1:2018, 3.1.2]

Terms related to quantification

ation
tioning the input or output flows'of a process (3.4.3) or product system between
m under study and one or more‘other product systems

1 to entry: In this documentjthe definition is understood as partitioning greenhouse gas
) or GHG emissions (3.2.8)related to transport operations (3.1.28) and hub operations (3.1.11)

it from the same functionality.

IPLE1  For ap.aib transport operation with an aircraft carrying both passengers and bell
GHG emissionsyofthe transport operation can be partitioned between freight and passengers.

IPLE 2 (For a sea transport operation on a container ship carrying both dry and reefer cq
hctivityfortemperature control of reefer containers can be allocated to reefer containers only

REE-ISO 14040:2006, 3.17, modified — Note 1 to entry, Example 1 and Example 2 add

the product

GHG) activity
vith multiple

ionalities, between groups-ef entities (freight (3.1.7) and/or passengers (3.1.16)) carried or transferred that

y freight, the

ntainers, the

pd.]

3.3.2
class factor

V4

ratio based on a calculation, aiming to characterize a class of passengers (3.1.16) in comparison with the
lowest class

3.3.3

primary data
quantified value of a process (3.4.3) or an activity obtained from a direct measurement or a calculation
based on direct measurements

Note 1 to entry: Primary data can include greenhouse gas (GHG) emission factors (3.2.9) and/or GHG activity data
(3.2.7).
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[SOURCE: ISO 14067:2018, 3.1.6.1, modified — Note 1 to entry deleted. Note 2 to entry renumbered as
Note 1 to entry.]

3.3.4

secondary data
data which do not fulfil the requirements for primary data (3.3.3)

Note 1 to entry: Secondary data can include data from databases and published literature, default greenhouse gas
emission factors (3.2.9) from national inventories, calculated data, estimates or other representative data, and
data obtained from proxy processes or estimates.

Note 2 to entry: In this document, secondary data are either modelled data (3.3.4.1) or default value (3.3.4.2).

[SOURCE: I
processes 0

Note 2 to entry replaced.]

3.3.4.1

modelled data

data establi
(GHG) emiss

Note 1 to ent
speed, etc., th

3.3.4.2

default valuie

secondary d

Note 1 to ent
greenhouse g
evaluated.

Note 2 to ent

3.3.5
distance ad
DAF
ratio betwe(

origin and destination locations

EXAMPLE

3.3.6
cut-off critg
specificatio}
(GHG) emiss

0 14067:2018, 3.1.6.3, modified — “greenhouse gas” and “and data obtained from-
' estimates” added, and “validated by competent authorities” deleted in Notevl-to d

ched by use of a model that takes into account primary data (3.3.3) and/or greenhous
ion-relevant parameters of a transport operation (3.1.28) or hub,operation (3.1.11)

ry: Relevant parameters can be vehicle size, load factor (3.1.15), fuel type and quality, topogi
ereby reflecting a representative value of the transport operation’s GHG emissions (3.2.8).

ita (3.3.4) value drawn from a published source
Fy: Such values can be established by use of a model, but they will not necessarily correspond
as emission-relevant parameters of the transport operation (3.1.28) or hub operation (3.1.11)

"y: See Annex Q for examples of sources for default values.

justment factor

bn the actual distance (3¥1727.1) and the transport activity distance (3.1.27.4), related to

Ratio between “aotual distance” and “shortest feasible distance” (3.1.27.3).

bria
1 of theramount of material or energy flow or the level of significance of greenhous
ions. (8.2.8) associated with unit processes (3.4.3) or the transport chain (3.1.25) {

roxy
ntry.

P gas

aphy,

o the
being

baime

P gas
o be

excluded frqg

m-a GHG quantification

Note 1 to entry: See 5.2.3 for examples.

Note 2 to entry: “Energy flow” is defined in ISO 14040:2006, 3.13.

[SOURCE: ISO 14044:2006, 3.18, modified — “significance of greenhouse gas (GHG) emissions” has

replaced “environmental significance

» oo«
)’

quantification” has replaced “study”. Notes to entry added.]

3.3.7

passenger equivalent

peq

the transport chain” has replaced “product system”, “GHG

unit of quantification of freight (3.1.7), passengers (3.1.16) and passenger vehicles in the case of
combined transport (3.1.23) of freight with passengers, for which each of these entities is compared to
an average passenger

10
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3.3.8
passenger of lowest class equivalent

plceq
unit of quantification of passengers (3.1.16) in the case of passenger transport with differen
which passengers of each class are compared to a passenger in the lowest class

3.4 Other terms

34.1
offsettlng

prevention of the release of, reduction in, or removal of, an equlvalent amount of GHG e
process outside the boundary of the process system

[SOURCE: ISO 14021:2016, 3.1.12, modified — “greenhouse gas (GHG) emissions 6f-a proce|
“the rarbon footprint of a product” and “process system” replaced “product system”.]

3.4.2
pacKkaging
matdrials used for the containment, protection, handling, delivery and‘presentation of freig

Note |l to entry: Packaging may be further categorized into:
— primary packaging, which is designed to come into direct contact with the product;

— decondary packaging, which is designed to contain oneMor more products together with
ackaging required;

ransport packaging (3.4.4).

set of interrelated or interacting activitiestthat transforms inputs into outputs
[SOURCE: ISO 14044:2006, 3.11]

3.4.
transport packaging

tertipry packaging

distrfibution packaging

prote¢ctive packaging

packpiging (3.4.2)~designed to contain one or more articles or packages, or bulk mate
purppses of transport (3.1.23), handling and/or distribution

Note [L to entry: Transport packaging does not include road, rail, ship and air containers.

t classes, for

issions in a

ss” replaced

ht (3.1.7)

any primary

rial, for the

4_ ﬂ“ﬂt")l “I‘I“t‘l“lﬂc
ATV AL l’l lll\:lt’l\cn’
4.1 General

The application of principles is fundamental to ensure that GHG-related information is a t

rue and fair

account. The principles are the basis for, and will guide the application of, the requirements in this

document.

4.2 Relevance

Select the GHG sources, data and methodologies appropriate to the needs of the intended user.
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4.3 Completeness

Include all relevant GHG emissions, subject to cut-off criteria, as described in 5.2.3.

4.4 Consistency

Enable meaningful comparisons in GHG-related information.

4.5 Accuracy

Reduce bias

and uncertainties as far as is practical.

4.6 Tran

Disclose sulf
with reason|

4.7 Cons(

When asses

5 Quant

5.1 Gene

The require]
document:

The me
mode o1

All GHG
the enel

All GHG

In caseq
total GH

In cases wh
methodolog
be clearly d

Annexes A t

sparency

ficient and appropriate GHG-related information to allow intended users toanake deci
able confidence.

prvativeness

5ing comparable alternatives, use a selection of data that is cautiously moderate.

ification principles

ral

ments as outlined below determine the approach set out in the subsequent clauses o

fhodology for calculating GHG emissions’ shall be substantively similar for each tran
hub across passenger and freight.operations.

emissions resulting from transpert chain operation shall be treated equally, irrespect
gy carrier used.

emissions shall be assigned across the passengers and/or freight carried or transferrg

of unavoidable divergence, the sum of calculated GHG emissions shall not be less tha
G emissions calcidated.

bre national ‘er-international legislative bodies stipulate the use of a specific quantific
y that takes precedence over this document, the processes of the legislative approach
cumented.

p H include further specifications that shall be followed for transport modes (air, cabl

5ions

[ this

bport

ve of

ed.

n the

htion
shall

b car,

ssion

inland wat

WAy, pipp]inﬂ’ rai]’ rnari, cpa) and hnhc’ r‘pcppr‘fivp]y Reference values for GHG emi

factors are presented in Annex K together with guidance on their production in Annex J.

5.2 System boundaries

5.2.1 Transport operations and hub operations included

The quantification of GHG emissions shall include all transport operations by the following modes
and means, as well as the hub operations that precede, follow or link them together (see Figure 1 and

Figure 2 for

12

illustrative examples):

air transport;

cable car transport;
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inland waterway transport;
pipeline transport;

rail transport;

road transport;

sea transport.

Transport of passengers by lift, escalator, conveyor belt, moving walkway, etc. and transport of freight
by forklift, pallet truck, etc. shall be part of hub operations.

5.2.2 Processes included

The

produce GHG by combustion or by leakage, regardless which organization operates them:

EXANPLE1 For the following vehicles using two different energy carriers, both energy carriers ¢
accoynt for the calculation: road vehicle using liquefied petroleum gas (LPG) and gasoline, road
electricity (plug in) and gasoline,\ship using heavy fuel oil (HFO) and marine diesel oil (MDO).

The

propulsion and auxiliary-processes.

EXANPLE 2  Majnengines, auxiliary equipment used to maintain the temperature and/or functi
freight and/or passénger space are on-board devices used to facilitate loading or unloading of the v

NOT

primary yvehicle energy source or grid; e.g. chassis generators.

Hub
and

juantification of GHG emissions of a transport chain shall include the following proc

yehicle operational processes;
lhub equipment operational processes;

yehicle energy provision processes;

Iub equipment energy provision processes;
gtart-up and idling of vehicles, pipelines, transhipmient and (de)boarding equipment;
¢leaning/flushing operations for pipelines;

¢ombustion and/or leakage of energy catriers at vehicle or hub equipment level;

leakage of refrigerants used by vekicles or hubs.
vehicle operational processes shall include operation of all on-board vehicle systen

H Awuxiliary units also include those used to power refrigerated containers when not con

bsses, which

aded and empty trips made by vehicle, hence including diversionary and/or out-of-route distance;

re taken into
vehicle using

hs including
pnality of the

bhicle.

hected to the

wpm‘qfinnn] processes shall include operation af all h:md]ing, on-site transportation, tu

anshipment

(dis)embarking equipment and facilities, including heating and temperature control.

Through the use of recommended or best available (e.g. national) GHG emission factors, the energy
operational processes shall include the following:

For solid, liquid and gaseous energy carriers: Production and dismantling of energy source

infrastructure, e.g. power plant manufacture, extraction or cultivation of primary ener

gy, chemical

processing, transport and distribution (including pipeline) of energy at all steps of the production

of the energy carrier used.

For electricity: Extraction, processing and transport of primary energy, power generation, power
generation infrastructure, e.g. solar panel or wind turbine manufacture, grid losses associated with

transmission and distribution of electricity.

© IS0 2023 - All rights reserved
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Where best available GHG emission factors do not include production and dismantling of energy source
infrastructure this shall be noted in the reporting, (see Clause 13), in accordance with the cut-off
criteria guidance in 5.2.3.

5.2.3 Application of cut-off criteria
In general, all processes and flows that are attributable to the analysed system shall be included.

The omission of processes, inputs or outputs from the calculation are not permitted as a general rule.
Any decisions to omit processes, activities, inputs or outputs shall be clearly stated; the reasons for and
implications of their omission shall be explained. Reference to the use of cut off criteria shall be made if
relevant.

Application |of cut-off criteria to a given transport chain can rely on the following three)pogsible
quantificatipns:

a) Transpgrt activity: inclusion in the study of all inputs that cumulatively contribute more than a
defined|percentage of the transport activity within the transport chain.

b) Energy: inclusion in the study of all inputs that cumulatively contribute more than a defined
percentpge of the transport activity within the transport chain.

c) Envirorimental significance: inclusion of all GHG sources that cumulatively contribute more than a
defined|percentage of the GHG emissions of the transport chain:

NOTE This percentage can be specified by national regulations.

5.2.4 Professes not included

The quantifijcation of GHG emissions of a transport chain-shall not include, in particular:
— production and supply processes of refrigerants;

— waste produced;

— processes at the administrative (averhead) level of the organizations involved in the trangport
serviceg;

— processgs for the constructign(e.g. embedded GHG emissions associated with vehicle production),
maintenance, and scrappingof vehicles or transhipment and (de)boarding equipment;

— processgs of construcgion, service, maintenance, and dismantling of transport infrastructuresjused
by vehigles (e.g. reads, inland waterways, rail infrastructure) or transhipment and (de)boarding
infrastriucture;

— businesgesc@*tocated within a hub such as retail and hospitality services, whose functiong are
severabllesand incidental to the transportation operation of the hub.

5.2.5 Optional processes

The annexes include specifications for optional elements that can be quantified in addition to the core
elements of the GHG calculation. Where these optional elements are calculated, this shall be clearly
stated. Guidance regarding the use of default GHG emission intensities is provided for reference

purposes in Annex Q.

The following processes may be included in the calculation:
— storage of freight at hubs, such as warehousing;

— use of information and communications technology (ICT) equipment and data servers related to
transport and/or hub operations (see Annex N);
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(re)packing (see Annex O).

5.2.6 Optional quantification of black carbon emissions from transport operations

In addition to the quantification of GHG emissions, the user may estimate black carbon emissions from
transport operations (see Annex P).

5.2.7 Carbon offsetting and GHG emissions trading

Outcomes from carbon offsetting actions or GHG emissions trading (e.g. under the European Union
Emissions Trading System (EU ETS)[31]) shall not be taken into account for quantification and reporting

of GH
53

5.3.1

Quar

[G emissions from transport operations.
Conversion of energy carrier data into GHG emissions

General

tification of the conversion of energy carriers (used to power transport operations an

auxiliary processes or to facilitate hub operations) into GHG emissions shall be don|

1 associated
e using the

corr¢sponding GHG emission factor, expressed as the mass of COgequivalent per amount of energy
carrier consumed. Annex ] provides requirements and guidance én GHG emission factors.

NOTH Annex R provides a table that shows the relationship, bétween the GHG emission scopds used in the
GHG Protocolll8l and the categorization of GHG emissions as used\n this document.

5.3.1 Global warming potential

For the release of GHGs to the atmosphere, the global warming potential (GWP) acts as th¢ conversion
factgr from the mass of gas released to the mass of CO, equivalent.

The gource of the GHG factors shall be clearly stated and used consistently. The IPCC’s lates GWP with a
100 year perspective (not including climate-carbon feedback) should be used.[34] Any devipation should
be explained.

5.4 | Calculation of transpert activity

5.4.1 Passenger transport

The transport activity for passenger transportation shall be the number of passengers multiplied by
the transport activity distance. The quantity of passengers shall account for all individual passengers
carried per transport operation plus their baggage.

NOTH For non-commercial transport (e.g. driving an owned vehicle or self-drive hire), the dfiver and any
persdqns participating in the operation of the vehicle are included in the quantity of passengers. For commercial
transport (p g taxis, trucks, frqinc)' these ppnp]p arenotincludedin the guantity of passengers.

The transport activity distance shall be either the shortest feasible distance (SFD) or the great circle
distance (GCD). In situations where the transport activity distance travelled by each passenger is
unknown, passenger transport activity can be calculated by multiplying the number of passengers by
the mean actual distance travelled by passengers on journeys included within this transport operation
category (TOC).

The standard unit for expressing distance shall be the kilometre (km). Where alternative systems are
in use (e.g. miles or nautical miles), these units may be used.

© IS0 2023 - All rights reserved 15


https://standardsiso.com/api/?name=d3c282cad62b038125d8353410dd4ee3

ISO 14083:2023(E)

5.4.2 Freight transport

The transport activity for freight transportation shall be the quantity of freight multiplied by the
transport activity distance.

The quantity of freight shall be the actual freight mass. The standard unit for expressing units of mass
(e.g. quantities of freight) shall be kg or metric tons (1 000 kg or tonnes). Where alternative systems are

in use (e.g. pounds and tons) these units may be used as long as this is unambiguously signalled.

NOTE 1

The phrase “ton” is commonly and incorrectly used to denote 1 000 kg, a mistake that can lead to

systematic inaccuracies in calculation and reporting. The correct phrases for 1 000 kg are tonne or metric ton.
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The transpgrtactivity distance shall be either the SFD or the GCD. In cases where the transport ope
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F.4.2.

Alternate container types and sizes exist, e.g. one standard 40-foot ISO Series container is equiy

ircumstances (post and parcels operations and containerized transport) alternativi
[ units for the quantity of freight may be used. If such a choice is made, it shall Be cl

these circumstances any references to tonne kilometres in the text of this document c
5 twenty-foot equivalent unit (TEU) kilometres or item kilometres as approptiate for calcu
ess indicated otherwise.

| parcel operations, where knowledge of individual items is limited;the quantity of fr

b1 transport, the quantity of freight may be the number of freight number of TEUs. W
e is made, the mass of freight should be calculated using the actual mass of freigh
vn, or otherwise using an average mass per TEU. Any:such choice should be justified

one ISO Series 45-foot container is equivalentto 2,25 TEUs; one high cube 40-foot contai
2,25 TEUs.

ctual mass of freight per TEU is not knewn, a standard conversion factor of 10 tonne
used (so 20 tonnes for a 40-foot cofitainer). Alternatively, a value of 6 tonnes may be
bht cargo or 14,5 tonnes for heaviyweight cargo if the use of these categories can be just

y of freight shall include the'mass of the packaging initially provided by the organiz
for sending a consignment, and shall not include any additional transport packaging, p4
s used by the transport'eperator specific to the transport operation in question.

urry pipelines, the mass of freight shall not include the transport medium (e.g. water)
re access tosthe SFD or the GCD, the actual distance and a distance adjustment factor (]
| in 5.4.4%nd 10.4, should be used.
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es to
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NOTE 4

Those who are inexperienced in calculating transport activity can easily make a mistake. The result of

multiplying the total mass of all consignments by the total transport distance travelled by all the consignments
is a significant over-estimate of the transport activity. The result of multiplying the average mass of all
consignments by the average transport distance travelled by all the consignments can introduce a significant
error in the estimation of the transport activity. See GLEC Framework,[13] for further information.

The standard unit for expressing distance shall be the kilometre (km). Where alternative systems are
in use (e.g. miles or nautical miles), these units may be used.
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5.4.3 Combined transport of freight and passengers (including passenger vehicles)

The transport activity for combined transport of freight and passengers (including passenger vehicles
where appropriate) shall be the quantity of freight and passengers multiplied by the transport activity
distance.

Two options can be required when considering the quantity of freight and passengers for combined
transport of freight and passengers. The first option can be used both for allocation and for the
calculation of GHG emission intensity. The second option may only be used for allocation in situations
where the data needed to apply the first option is not available.

In thefirst npfinn-

— the quantity of passengers shall be the total passenger mass (as defined in 8.4.7);
— the quantity of passenger vehicles shall be the mass of these vehicles;

— the quantity of freight shall be the actual freight mass.

In the second option:

— ¢ach passenger is counted as one passenger equivalent;

— the quantity of passenger vehicles shall be the number of passenger equivalents of these vehicles
guidance on passenger-equivalent values for different types of passenger vehicles is[provided in
Annexes E and G);

— the quantity of freight shall be the number of p@ssenger equivalents (guidance or passenger-
e¢quivalent values for freight transport is providéd in Annexes E and G).

The quantity of passengers shall account for all\ifidividual passengers carried per transpoft operation
plus their baggage.

The quantity of freight shall include the-tnmass of the packaging initially provided by the ¢rganization
respopnsible for sending a consignment, and shall not include any additional transport packafing, pallets
or containers used by the transport operator specific to the transport operation in question.

The §ransport activity distancé shall be either the SFD or the GCD. In cases where the transpprt operator
does|not have access to the SED or the GCD, the actual distance and a DAF, as described in 5.#.4 and 10.4,
should be used.

5.4.4 Use of distance adjustment factor

A DAF shall be used each time the actual distance is used in the calculation of transport activity. The
DAF |s used bysmultiplication of the actual distance by a specific DAF value.

The DAF'serves to increase the transport activity distance used in the calculation of GHGs|to allow for
systematic differences between the actual distance and the SFD or the GCD.

Recommended values of the DAF are provided for different modes in Annexes A to G.

NOTE In cases where the actual distance and the transport activity distance correspond, the DAF can
equal 1.

5.5 Calculation of hub activity

5.5.1 Passenger hub

The hub activity for passenger shall be the number of passengers.
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5.5.2 Freight hub

The hub activity for freight shall be the quantity of freight (outbound). In specific circumstances,
alternative units for the quantity of freight may be used in addition to the standard units.

EXAMPLE

For maritime container hubs, the number of containers or the number of TEUs.

The quantity of freight shall include the mass of the packaging initially provided by the organization
responsible for sending a consignment, and shall not include any additional transport packaging, pallets
or containers used by the transport operator specific to the transport operation in question.

The hub ad
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The quantit
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5.6 Alloc

5.6.1 Genleral

Allocation may be impleménted when multiple functionalities are fulfilled by the same vehicle or

and all pass

Wherever p
more sub-pj

tivity for combined freight and passenger hubs (including passenger vehicles/w
shall be the quantity of passengers and the quantity of freight (outbound).

y of passengers shall account for all individual passengers plus their baggage: The qu
s shall be the total passenger mass (first option) or the number of passénger equiv
on).

ond option, each passenger is counted as one passenger equivalent.

) of passenger vehicles shall be either the mass of these vehicles (first option) or the nu
" equivalents (second option).

" total mass of these vehicles is not available, the seeahd option should be used. Passe
alues for different types of passenger vehicles are provided in Annexes E and G.

y of freight shall be either the actual freight mass (first option) or the number of passg
(second option). Guidance on passenger-equivalent values for freight transport is proy
\, E and G.

y of freight shall include the mass ofithe packaging initially provided by the organiz
for sending a consignment, and shallnot include any additional transport packaging, p4
s used by the transport operatorspecific to the transport operation in question.

htion

bngers and/0r freight carried do not benefit equally.

ossible,“@llocation should be avoided by dividing the process to be allocated into ty
oces§es and collecting the input and output data related to these sub-processes.

:lln
ents
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hub,
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In circumst

hnees where itis required, allocation shall partition GHG sources or GHG emissions bet?

een

the freight and/or passengers that benefit equally from the same functionality.

The implementation of the partitioning between these groups shall consider the different needs of GHG

sources and

EXAMPLE

the different GHG emissions resulting from these needs.

Within a truck carrying ambient and refrigerated freight, the energy consumption for coolin

g and

the leakage of refrigerants are partitioned between these two groups with consideration of this difference of

temperature.

The transport or hub activity of each group may be used for this partitioning, but other criteria and
parameters can be necessary. Once set, the allocation parameter used within a given TOC or hub
operation category (HOC) shall remain constant.

18

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=d3c282cad62b038125d8353410dd4ee3

5.6.2

ISO 14083:2023(E)

Allocation between passengers and freight

For combined transport of passengers (including their vehicles where appropriate) and freight, the
transport or hub activity should be used for allocation, in combination with the passenger-equivalent

unit.

5.6.3

Allocation between passengers of different travel classes

For transport of passengers with different classes, the transport or hub activity should be used for
allocation, in combination with the passenger of lowest class equivalent unit.

5.6.4
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6.2
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Allocation between ambient and temperature-controlled freight

ach group of temperature conditions should be collected and used for allgcation,
Fiation of data per group is feasible. If not, the transport or hub activity shallbe used fq
entity of freight being quantified with a unit of equivalence based on ambient freight.

reneral principles related to transport chains, transport chain eleme
Isport operation categories and hub operation catégories

Transport chains and TCEs

t out in Clause 5, for the purposes of GHG quantification, the transport chain shall be b
the discrete, sequential TCEs that reflect the related vehicle types, pipelines or hub
le or transfer the freight and/or the passengers as part of the whole transport chain.

IPLE1  When a passenger first travels by.bus, then by metro and finally using a second
ticket, the corresponding transport chainds composed of five elements, including the inter
hs bus or metro stations.

IPLE 2  When a passenger first travels by local bus and then by long-distance bus, then the ¢
port chain is composed of either two or three elements, depending on whether there is a hub (H
bint of transfer between buses.

IPLE3  When a shipmént first travels by truck, then is cleared and handled for export a
to a different country;€leared and handled for import at the airport, transported by train,
ed, and finally brought by truck to its final destination, the corresponding transport chain is
elements, includifig'the intermediate hubs such as airport handling terminals and the logist
face rail/truck,

Transport operations and hub operations related to TCEs

TCE ‘shall be related to a corresponding transport operation or hub operation, V

reight with different temperature conditions, the GHG activity data related to temperature control

when such
r allocation,

nts,

roken down
5 that carry,

bus, with the
mediate hubs

brresponding
us station) at

[ the airport,
reloaded and
composed of
cs hub at the

vhich is the

oper

htion of the vehicle(s) or the hub (s) for this TCE.

The relationship between TCEs, transport operations and hub operations is illustrated in Figure 4 for
freight transportation and in Figure 5 for a passenger transport chain.
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TCE 1 TCE 2 TCE 3 TCE 4 TCE 5
calculation | | calculation | | calculation | | calculation | | calculation
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TCE 1 TCE 2 TCE 3 TCE 4 TCE 5
TOC of HOC of TOC of HOC of TOCof
TCE 1 TCE 2 TCE 3 TCE 4 TE€E 5

Il

Transport operations Hub.gperations

Key
A cargo coansignor
B cargo consignee
C  road services
D  maritimp shipping service
E  shipment
F  consignment
Figure 4 — Diagrammatic relationship/between operations and TCEs for an example freight
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re 5 — Diagrammatic relationship'between operations and TCEs for an example
transport chain

Transport operation categories and hub operation categories

General

bingle transportoperation or hub operation shall always be considered in the context g
m in which it*takes place. The concept of a TOC or a HOC, as a group of operations sh3
hcteristics, i a defined time period (up to one year), is the key reference point for thg
e GHG eniissions of a TCE. The characteristics of each TOC/HOC shall reflect th
hcteristics of the transport mode, hub type and the freight/passengers, as required
ant contractual agreement.

(&)

passenger

f the overall
ring similar

calculation
e combined
to meet the

6.3.2 Transport operation categories

6.3.2.1 Categorization of transport operations into TOCs

When defining the characteristics of a TOC, consideration shall be given to factors that affect the scale
and composition of the TOC, for example:

— number and type of vehicles, or length and type (diameter) of pipeline, to be included in the TOC;

— nature and consistency of the vehicle or pipeline operations included;

— any processes associated with maintaining the condition of the freight (e.g. temperature control);

©ISO

(freight transport only) nature of the freight carried;
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— period of activity of the vehicles or pipelines in the TOC.

Annexes A to G provide further examples of how such characteristics can be combined to establish

TOCs.

TOCs can have different levels of granularity, for example:

TOC of a single vehicle on a single journey or specific schedule;

TOC of a specific vehicle type in a single schedule;

TOC ofasinglevehiclein multiple schedules/tradelanes,based onnetwork/tradelane characteristics;
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TOC of 4
TOC of 4
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between tw]
carried by t

A single T(
propulsion,
liquefied na

Figure 6 prd
(A, cargo co
3) represent
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| specific vehicle type in multiple schedules/trade lanes;
| specified group of vehicles in a single schedule;
| specified group of vehicles in multiple schedules/trade lanes.

fully include each transport operation, meaning that a transport operation shall not be
0 TOCs, even if this relates to two TCEs (e.g. a TCE for passengers-and a TCE for freg
e same vehicle.

C can include transport operations with vehicles using‘different energy carrier
e.g. a container line operator uses vessels, some powered\by MDO and some poweré¢
fural gas (LNG), interchangeably on a given trade lane:

vides examples to establish TOCs for an example tzansport chain of freight from the o
hsignor) to the destination (B, consignee). The first'and last transport chain element (T]
road services C, TCE 2 represents hub operation (D). In this step, the user shall estab
C for TCE 1, e.g. a single vehicle in a single seiiédule E or in a multiple schedule (F), a sp
in single schedule (G) or in a multiple schedule (H), etc.
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Examples for TOC of TCE 1

Key

A cargo consignor

B consignee

C road services

D hub operation

E single schedule

F multiple schedules

G specific vehicle type in single schedule

H specified group of vehicles in multiple schedules

Figure 6 — Diagrammatic relationship between operations and TCEs for an example freight
transport chain

Trangport operations which constitute a TOC should include entire round trips made by [the vehicles
in orlder to balance out GHG emissions within asymmetric transport flows. Hence, any GHG emission
calcylation performed b{ the user of a transport service cannot be performed in isqlation from
knowledge of the TOC~The calculation shall be based on information provided by the trangport or hub
operftor or transportService organizer or the appropriate default values that takes into c¢nsideration
all defining characteristics of the TOC.

An efception<to this is when a vehicle or vessel is chartered to perform a one-way journey that can
be specifically identified within both the transport operator’s and transport purchaseyr’s systems.
Pipelines.are another exception due to the fixed nature of the infrastructure.

NOTET Artoundtrip does not require an immediate return to the point of origin. It can be a group of sequential
journeys that start and finish in the same place. For a train, that can be its depot at start and end of the day.

NOTE 2  Pipeline TOCs are not concerned by this recommendation, as their transport operations are not
performed by moving vehicles.

For the benefit of specific investigations and analysis, the TOC can be limited to the transport operation
itself and taken individually.

EXAMPLE1 A transport user needing to quantify the effect (on load factor, energy consumption and finally
GHG emissions) of different palletizations of their products, between their factory and their distribution centre,
for a full-truck load.

The TOC should include loaded trips (possibly with varying loading levels) and all the empty trips
related to them. Hence, the GHG emissions for a single transport or hub operation cannot be calculated
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without reference to the TOC or HOC in which it takes place. This means, for example, the GHG emissions
from point A to point B for a full truckload truck cannot be calculated without taking into consideration
the movements and transport operations of this truck before A and after B that make a complete match
to the TOC definition. It is therefore crucial to create transparency on the TOC definition and its level of
granularity.

Where empty containers, roll cages or pallets are transported on behalf of a purchaser of transport
services for the purpose of relocation in order to move a new load they become a consignment in
their own right and GHG emissions should be assigned to them accordingly. In cases where these GHG
emissions cannot be assigned to a specific purchaser or transport service, GHG emissions shall be

allocated to

the network.

NOTE 3 T]Le approaches to inclusion of empty trips and round-trip characteristics depend on the level of

used to speci

NOTE4 If
operator ove

Different prj
vehicle, in ci
TOC can ing
requiremen

EXAMPLE 2

fy the TOC.

the fleet and the operation types are homogeneous, then the whole activity of the fleetof a tran
" one year can be the TOC for all operations performed by this fleet.

ocesses, among those listed in 5.2.2, can be distinguished within a-single movemen
rcumstances where they are dedicated to only a part of freight and/or passengers. A s
lude transport operations with different categories of freightcorpassengers in tery
s, such as temperature control for freight or classes for passengers.

If a container ship carries both ambient (“dry”) containers and temperature-controlled (“re

containers, the operation of this container ship is included in a single TOG, Different GHG emission intensitic

established
energy consy

Vithin the TOC for the ambient and temperature-controlled consignments to reflect the addif
mption of the temperature control processes.

To implement the next steps of the calculation, each TOC shall'be identified as part of one of the follo

types:

TOC of f

TOC of f
TOC of ¥
TOC of 4

6.3.2.2 A{

Each transp

TOC of passengers only (general case);

reight only (general case);

TOC of passengers only with multi-classes vehicles;

reight only with multi-tefaperature vehicles;
rehicles with passengers, passenger vehicles and freight;

iny other case.

sociating aTOC with a transport operation

ort opération shall be associated with an existing TOC.

letail
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ingle
ns of
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6.3.3 Hu

operation categories

6.3.3.1 Categorization of hub operations into HOCs

When defining the parameters of a HOC, consideration shall be given to factors that affect the scale and
composition and characteristics of the HOC such as:

for pass

24

number and type of hub operations contributing to the HOC;

for freight: e.g. handling of freight, (un-) loading, (de-) boarding, transport on-site;

enger: e.g. transfer on-site, (de-)boarding equipment, handling of luggage;

nature and consistency of the hub operations included in the HOC (e.g. electrified or non-electrified);
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nbound and outbound transport mode and relevance of intermodal change;

— any processes essential for maintaining the condition of the freight or ensuring passenger health
and safety;

— for freight: e.g. temperature control, repacking (see Annex 0);

— for passenger: e.g. air conditioning;

— for freight: nature of the freight handled (e.g. palletized, containerized, piece good).

HOCs can have different levels of granularity, for example:

— 1
— 1
A HO
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Ahu

Figuj
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3) re
reley

1OC of a single hub;
10C of a specific hub type.
C may include freight and passengers, mainly when they transit via the satme‘hub.

C shall fully include each hub operation, meaning that a hub operatien shall not be sj
HOCs, even if this operation simultaneously benefits different TCEs-(e.g. TCEs for pas
ht, TCEs for ambient and temperature-controlled freight).

b may perform different hub operations that form part of différent HOCs.

e 7 provides examples to establish HOCs for an example transport chain of freight fro

present road services C, TCE 2 represents hub operation (D). In this step, the user shal

ant HOC for TCE 2, e.g. a single hub E or variousshubs (F) within a network, etc.
D
A
TCE 2
E F

plit between
sengers and

m the origin

irgo consignor) to the destination (B, consignee). The first and last transport chain elenent (TCE 1,

1 establish a

Examples for HOC of TCE 2

Key

m m g O w >

cargo consignor

consignee

road services

hub operation

single hub

multiple hubs on one hub type

Figure 7 — Example transport chain of freight highlighting the potential HOC definitions
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6.3.3.2 Associating a HOC with a hub operation

Each hub operation shall be associated with an existing HOC.

7 Quantification actions

7.1 General

The implementation of GHG emission quantification can rely on the involvement of different
stakeholders and complementary inputs and calculations following several steps, as shown in Figure 8
and then defailed i 7.2 to 7Z.

a) Each transport chain shall be broken down into TCEs.
b) Each TE shall be related to a transport or hub operation.

c) Each transport or hub operation shall be related to a TOC or HOC. The TOC ervHOC shall gather
operatipns sharing similar characteristics, implemented over a defined period. This period should
be one year or less.

d) A GHG ¢mission intensity (in some cases, several GHG emission intensities) shall be establishgd or
selected for each TOC or HOC.

e) Then the GHG emissions of each TCE shall be calculated based:on'the corresponding GHG emigsion
intensitly and the transport or hub activity of this TCE.

f) Finally, the GHG emissions of the transport chain shall bé.the sum of the GHG emissions of its TCEs.

TC level TCE level TOC / HOC level
(for each-TCE)
Defihition D in’]caorf:?)lr(lsqc(i)tvl\llgnt 2)= Identification for each TO/HO | Egrablishment
off TC TCEs of TO / HO 3) of TOC / HOC
T
for each TOC/HOC
|
‘ Y
Calcylation Calculation Calculation df
—  of transport of transport or transport o1
actjvity hub activity hub activity
5) 4)
Calculation
- - of GHG emission
intensity
6)
Calculation
of GHG emission
intensity

Figure 8 — GHG emission calculation steps for a transport chain
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Establishment of GHG emission intensity of a TOC or a HOC

7.2.1 General

GHG emission intensities of TOCs and HOCs shall be established using one of the four following options:

NOTH

data

7.2.2

Data
used

Atr

The

intern
repo

Com

Gett

7.2.3

The

NOT

n
Optj»n A may also be applied by any other user if the inforniation and data required are
them
of th

calculation with primary data (option A) (see 7.2.3);
calculation with a model (option B) (see 7.2.4);

selection of a value from a database of default values (option C) (see 7.2.5);

¢ollection of a value from a contracted operator that has used option A or B (option D}

GHG emission intensities can be based on a mix of data sources that combine primaty d
hnd default values, sometimes making it difficult to clearly distinguish the categories:

Selection of the option

specific to the transport chain for which GHG emissions are being quantified shall be ¢
for the calculation. The data shall be representative of the processes for which they ar

sport or hub operator should apply option A for all its tranSport or hub operations.

. If not, the user should select the option in which theyare most confident regarding
e outcome.

values for total GHG activity, the related transport or hub activity, and derived G}
sity shall be prioritized as follows to reflecb the level of data access within the trar
rting:

Primary data shall be used. Where this is not available, secondary data may be used.
for using secondary data shall bejustified and documented.

Where secondary data are used,' modelled data shall be prioritized over default data.

monly combinations of primary and secondary data are needed and used.

ing the lowest possiblevalue of GHG emission intensity shall not be a criterion for this

Calculation with primary data (option A)

followingsstéps shall be followed:

q

$tep, L~Identify all the transport and hub operations performed and related to GH

see 7.2.6).

hta, modelled

pllected and
e collected.

available to
he accuracy

{G emission
sport chain

The reasons

belection.

G emissions

(Iluantification needs.

Step 2: Establish the TOCs and HOCs related to these transport and hub operations.

Step 3, for the operations associated with each TOC and HOC:

refrigerant leakage, etc.) and convert them to GHG emissions.
Add these GHG emissions from all GHG sources to obtain GHG emissions for the TO
Calculate the corresponding transport or hub activity for the TOC/HOC.

Calculate the GHG emission intensity for the TOC/HOC.

E These steps are detailed in Clause 8 for TOCS and Clause 9 for HOCs.
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7.2.4 Calculation with a model (option B)

The general guidance given in Annex M may be followed for the calculation of a GHG emission intensity
using a model.

7.2.5 Selection of a value from a database of default values (option C)

In cases where there is a need to use default GHG emission intensities, these should be sourced in
accordance with guidance given in Annex Q using the closest match between the default GHG emission
intensity classification and the characteristics of the TOC or HOC in question. If no clear match exists
between the default GHG emission intensity classification and the characteristics of the TOC or HOC,
then the soyrces used to fill this gap, and the reasons for this choice, shall be fully documented.

7.2.6 Collection of a value from a contracted operator (option D)

A GHG emispion intensity may be collected from a contracted operator that has used-eption A o1 B to
establish this value.

7.3 Calculation of GHG emissions for a TCE

The following steps shall be followed:

— Step 1: ldentify the transport or hub operation related to this TGE.

— Step 2: $elect a TOC or HOC GHG emission intensity correspénding to this operation.
— Step 3: Calculate the transport or hub activity of the TCE!

— Step 4: [Calculate the GHG emissions of the TCE usifig transport or hub activity, the selected|GHG
emissioh intensity and, for transport, a DAF.

7.4 Calculation of GHG emissions for a transport chain

The following steps shall be followed:

— Step 1: Break down the transport chain into its constituent TCEs.

— Step 2: Calculate the sum of GHG emissions of all TCEs of the transport chain.

— Step 3: Calculate the sumi-of transport activity of all TCEs of the transport chain.

— Step 4: Calculate the«GHG emission intensity of the transport chain, with GHG emissions (respilt of
step 2) and trangport activity (result of step 3).

8 Quantification actions at the TOC level

8.1 General
This clause sets out the quantification actions for each TOC.

The actions set out in 8.2, 8.3 and 8.4 shall be carried out by transport operators to quantify the GHG
emissions and the transportactivity related to all TOCs that comprise their overall transport operations.
The results from 8.3 and 8.4 shall be combined at the TOC level to calculate the GHG emission intensity
for each TOC (see 8.5).

NOTE Different cases are presented, depending on the TOC being only freight or only passengers, or both,

and with or without different conditions for freight (temperature) and/or for passengers (classes, accompanied
vehicles).
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Quantification of the GHG activity data of a TOC

GHG activity data shall encompass all GHG sources of the TOC, and therefore shall consist of the total
consumption of each energy carrier and refrigerant used, as well as any other quantified GHG activity
data relevant to the transport operations of the TOC.

In situations where the GHG activity data results from the use of different GHG sources (energy carriers
or leakage of refrigerants), GHG activity data shall be quantified separately for each GHG source (energy

carr

ier and refrigerant).

In situations where a GHG source is related to a specific group of passengers or freight within the TOC,

the cerrespondina CHGactvity datashall- be quantified separatel for this-aroup-The sum of the GHG

activlity data of each GHG source and each TOC shall equal the transport GHG activity datafor this GHG

sourge for the overall operation of transport operator.

If refrigerants are refilled at hubs (e.g. refill losses at vehicle or load unit level such’'as reefer|containers),

the relevant amount of GHG activity data shall be included within the calculationof the corresponding

TOC [n accordance with Annex I.

8.3 | Calculation of GHG emissions of a TOC

8.3.1 General

This|step shall distinguish the following two situations:

— INo allocation needed: when each vehicle operating in the TOC does not include both pagsengers and
freight, and provides the same functionalities to:all'‘passengers or all consignments carried, all GHG
emissions within the TOC shall be added.

— Allocation needed: when the vehicles of the TOC provide different functionalities (cqrrying both
iassengers or freight, and/or providingdifferent functionalities to different groups of passengers

r freight), the corresponding GHG emissions shall be calculated for each group.

EXANPLE Allocation can be needed-in the maritime transport of containers when containey ships carry

both [dry and reefer containers, sin¢e the use of refrigerants and energy for temperature contro] benefit only

reefef containers, whereas propulsian of the ships benefit all containers.

8.3.7 No allocation needed

This|subclause shall beyapplied when no allocation is needed for the calculation of GHG emigsions of the

TOC jn accordance,with 8.3.1.

Convlersion of GHG activity data into vehicle operation and energy provision GHG emissipns shall be

conducted using Formulae (1) and (2) for each type of GHG activity A;:

Gvorroc,a; =CQtoc,a; X€vo,A, (0

Gyep,toc,A; =@T0C,A; XEVEP,A, (2)
where

Gyo,toc,a; 1s the vehicle operation GHG emissions of the TOC for GHG activity type A;;

Qroc, A, is the quantity of GHG activity type A, for the TOC (e.g. A, is combustion of diesel fuel

and Qyjcse; €quals 12 000 kg of diesel or A; is leakage of refrigerant R-134a and

Qr-1344 €quals 100 kg of the refrigerant R-134a);

© IS0 2023 - All rights reserved
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Y is the vehicle operation GHG emission factor for GHG activity type A, (e.g.
€yo,diesel = 3,22 kg COze/kg or ey g 134, = 1 430 kg COze/kg);

GVEP,TOC,Ai is the vehicle energy provision GHG emissions of the TOC for GHG activity type A;;

EVEP A, is the vehicle energy provision GHG emission factor for GHG activity type A; (e.g. &ygp
diesel = 0,56 kg COZe/kg)-

Values for GHG emission factors should be used as set out in Annex Q. Where national legislation
mandates the use of specific GHG emission factors, or a government provides GHG emission factors for
voluntary GHG emission reporting, the use of these sources of GHG emission factors shall be clearly
documented-

Where there are multiple GHG activity types (e.g. the vehicles use different energy carriers or
refrigerantd), the GHG emissions for each GHG activity type shall be calculated separately and|then
added together to provide the total GHG emissions of the TOC. Formulae (3), (4) and (5)hall be uged:

Gyo,roc|= D ; GvoToc.a, (3)

Gygp,Tog = D, Gvep,ToC A, (4)

Groc =Gvo,Toc +Gvep,ToOC (5)
where

GyoToc is the vehicle operation GHG emissions ofithe TOC;

Gyotoda; Iisthevehicle operation GHG emissions of the TOC for each GHG activity type A;;
GyepTod is the vehicle energy provision"GHG emissions of the TOC;

GyepToc,a;, IS the vehicle energy proyision GHG emissions of the TOC for each GHG activity
type A;

Groc is the total GHG emisSions of the TOC.

8.3.3 Allgcation needed

This subclajise shall be applied when allocation is needed for the calculation of GHG emissions qf the
TOC in accofdance with;8:3.1.

The principles of the®previous subclause shall be adapted, in order to quantify the following separately:

—  Grocan | GHG emissions of the TOC that result from GHG activity that benefits all passengers and/or
freight equatly:

— Goc sg, - GHG emissions of the TOC that result from GHG activity that benefits a specific group or

groups of passengers and/or freight sg; differently to other passengers or freight within the TOC
(i from 1 to n, n being the number of specific groups).

This allocation of GHG emissions shall ensure that no GHG emissions are lost or double-counted, and
therefore that Formula (6) is verified:

_ ntoc
Groc =Groc,an + z 1 Groc,sg; (6)
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where
Groc is the GHG emissions of the TOC;
Groc,all is the GHG emissions of the TOC resulting from GHG activity that is not related to any
specific group of the TOC;
Grocsg,  isthe GHG emissions of the TOC resulting from GHG activity calculated for the specific
group sg; of the TOC;
Nroc is the number of specific groups of the TOC.
The |chosen allocation principles shall remain consistent over time and shall be»flocumented
trangparently, as appropriate.
NOTE1 In practice, such differentiation can lead to the identification of a limited humber [of groups of

passH
and 1
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benef
itemg

NOTH
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estin
temp

8.4

8.4.1

The
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NOT]H
indiv
unit
the T

8.4.2

Only|
activi

8.4.3

ngers and/or freight. A common example that has been identified is the one of tharitime tra
eefer containers, where reefer containers constitute the only specific group,offreight. A tri
ent/fresh/frozen) transport by truck, in road transport, can lead to considering two specifi
it differently from the temperature control (the fresh items and the fyozen items), whereag
are not concerned.

2 In many cases, the GHG activity within the TOC is not dedi€ated to each of these group

I containers on a container ship) is not always measured directly. In these cases, secondaryj
ation of energy consumption requirements) can be ¢éonducted, based on the need of ¢
erature-controlled freight.

Calculation of transport activity of a FOC

General

calculation of transport activity,ef.a TOC shall be adapted, based on the different cas
B.2.1.

In some of these cases,“the calculation requires the transport activity to be calcu

passenger-equivalent @and/or passenger of lowest class equivalent), to give the total transpad
DC

Transpoprt activity distance

one typ€ of transport activity distance (SFD or GCD) shall be used for the calculation
ity of &TOC.

nsport of dry
temperature
c groups that
the ambient

. This means

he actual GHG activity data needed for calculation of Gy s8¢ (e,g. energy used for temperatiyire control of
U Ok

data (e.g. an
nergy of the

bs identified

ated for the

dual groups. The transpart,activity for the individual groups can be added, with the use of a appropriate

rt activity of

of transport

Transport activity of a TOC of passengers — General case

In this general case, calculation of the passenger transport activity of a TOC shall be made using

Formula (7):

\%
_ p
Trocp = 2,1 Di X Spi

where

Troc,p 1sthe passenger transport activity of the TOC;

b;

©ISO

is an individual passenger i in the TOC;
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Spi is the transport activity distance of an individual passenger i in the TOC;
Vp is the number of passengers in the TOC.
NOTE In situations where the transport activity distance travelled by each passenger is unknown, passenger

transport activity can be calculated by multiplying the number of passengers by the mean transport distance
travelled by passengers on journeys included within this TOC.

8.4.4 Transport activity of a TOC of freight — General case

In this general case, calculation of the freight transportactivity ofa TOC shall be made using Formula (8):

c
Troc =2, Mi XS (8)
where

Trocs |[s the freight transport activity of the TOC;

M, is the mass of an individual consignment i in the TOC;
S¢i s the transport activity distance of an individual consignment i'in the TOC;
c is the number of consignments in the TOC.

NOTE1 Inf situations where the transport activity distance travelled by each consignment is unkjown,
freight transport activity can be calculated either by multiplying.the-total mass of consignments by the average
transport digtance travelled by each consignment.

NOTE 2  In|situations where an alternative option for the'quantity of freight is being used, M; can be replaced
in Formula (4) by the appropriate unit, e.g. number of items or number of TEUs.

8.4.5 Transport activity of a TOC of passengers with multi-class vehicles

8.4.5.1 Ge¢neral

In the case qf multi-class vehicles within the TOC, the passenger transport activity of a TOC may algo be
calculated ulsing Formula (7), i.e(without any distinction of the passenger classes.

However, alternatively and preferably, a class differentiation should be made.

Such a differentiation may be implemented based on one or a combination of relevant criteria|such
as those relpted to theuse of space, volume, GHG sources (energy carrier, refrigerant leakage), efc. In
particular, the follewing criteria may be used:

— area pef seat;

— occupancy rate per class;

— mass per seat.

8.4.5.2 Establishing class factors
The class differentiation should lead to the establishment of class factors.

The f different classes C;, (k from 1 to f) should be identified and sorted in ascending order, with C;
being the lowest class to C¢being the highest.

The class factor z of the lowest class should be 1; i.e. z; = 1.
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The calculation of class factors may follow the additional guidance of Annex L. Class factors
taken from published sources.

8.4.5.3 Calculation of transport activity with class differentiation

may also be

The calculation of the passenger transport activity of the TOC with class differentiation should use

Formula (9) for each of the f classes Cy;:

1%
_ p.Ck
Troc, ¢, =%c; X21 Spi,Ck

9)

wheife

[Toc,c, 1sthe passenger transport activity of the passengers in class Cj of the TO€
C, is the class factor for class Cj;
5 pi C is the transport activity distance of an individual passenger i inclass C; of thg

p.Cr is the number of passengers in class C;, of the TOC.

Finally, the transport activity for the TOC should be calculated using Formula (10):

)

. _N/1

wherte

Trocp 1sthe passenger transport activity.of the TOC;
[Toc,c, 1sthe passenger transport activity of the passengers in class Cj of the TOC;
Ji is the number of classes:

NOTH The unit of transport activity calculated with Formulae (9) and (10) is the passenger o
equivalent kilometre (plcegkm).

8.4.4 Transport activityof a TOC of freight with multi-temperature vehicles

In the case of a TOC-with multi-temperature vehicles (z different temperature condition
trangport activity)shall be calculated separately for each temperature condition ¢, for frq
from[1 to 7, whépre't; is ambient, using Formula (11), which is similar to Formula (8):

)

u ) Vc,tk
TOG, R —21 M; e X Spi b,

» TOC;

(10)

f lowest class

s), a freight
ight, with k

(11)

where

Trock is the freight transport activity of the consignments in temperature condition ¢

)

i of the

M;,  isthe mass of the individual consignments i in temperature condition ¢, of the TOC;

Spit, 1S the transport activity distance of an individual consignment i in temperature

condition t; of the TOC;

ver,  isthe number of consignments of type ¢ in the TOC.
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Finally, the transport activity for the TOC should be calculated using Formula (12):

Troct =
where

Troct

Trock

T
> Troc.k

is the freight transport activity of the TOC;

is the freight transport activity of the consignments in temperature condition ¢, of the

)

(12)

8.4.7 Tra
vehicles or

In the case
type of the )
e, is cars, eg

is the number of temperature conditions.

hsport activity of a TOC with passengers and freight (whether including passenge
not)

pf a TOC with passengers and freight (whether including passenger_vehicles or not),
entities carried ej, shall be identified (k from 1 to y, e.g. e, is passengers with their lug
is motorcycles, e, is empty trailers, eg is loaded trailers).

EXAMPLE Afjrcraft, Ro-Pax ferries for maritime transport, some intermodal trains for railway transport.

The corresy

Formula (13
Troc, e,
where

Troc, e,

When using
the individyl
of 100 kg pe

When using
shall be the

):

b
=2,-91><5i,ek

is the transport activity of the TOGfor all entities of type e;

is the quantity of each entity j 6ftype e, in the TOC;

is the transport activitydistance of each entity i of type e, in the TOC;
is the number of entitjes of type e, in the TOC.

the first option sef'out in 5.4.3, if a value for the actual total passenger mass is not avai
al passenger nass based on the typical mass of a passenger with a conventional equiva
r passenger (including baggage) may be used.

passénger-equivalent value for each type of entity. Tables E.3 and G.5 provide passe

equivalent

each
gage,

onding transport activity shall be calculated separately for each type of entity e;, §ising

(13)

able,
ence

the second option set out in 5.4.3, i.e. for allocation between the different types of entity, 0;

hger-

alues for the different types of passenger and freight vehicle.

NOTE

In situations where the transport activity distance travelled by each group of entities is unknown,

transport activity can be calculated by multiplying the number of entities by the average transport distance
travelled by the entities on journeys included within this TOC.

Finally, the transport activity for the TOC should be calculated using Formula (14):

y
Troc = 2 1 Troc, e

where

Troc

34

is the transport activity of the TOC;

(14)
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Troc,e, isthe transportactivity of the TOC for all entities of type ey;
y is the number of types of entity.

This transport activity should be expressed in either in tonne kilometre (tkm) or in passenger-
equivalent kilometre (pegkm).

8.4.8 Transport activities of a TOC with any other case

When a TOC presents a different case than those presented above, especially a combination of these
cases (e.g. a TOC with both freight and passengers, with different classes for passengers and different
temperature conditions for freight), then the methodology for calculation of transport activities shall
be adapted consistently with the cases already developed.

8.5 | Calculation of GHG emission intensity for the TOC

8.5.1 General

This|calculation shall consist of relating GHG emissions calculated ‘aS/specified in 8.3 fo transport
activlities calculated as specified in 8.4.

As different cases have been identified (two cases in 8.3 and sik ¢ases in 8.4), this calculatipn shall rely
on a fommon approach.

8.5.2 General case

If the calculation of GHG emissions for the TOC has been implemented in accordance with 8.3.2 (no
allocption), then the GHG emission intensity of.the TOC shall be calculated by dividing tHe total GHG
emisgions of the TOC by the total transport activity of the TOC using Formula (15):

G-
jy,TOC
g, ToC = (15)

o

Troc

wherte

Ik is either thevehicle operation or the vehicle energy provision;

J jy , TOC is the GHG-emission intensity for activity type jy for the TOC;
3}-V Toc s thetotal GHG emissions for activity type jy for the TOC;

Lal

Troc is’'the transport activity of the TOC.

The ¢utCeme shall be expressed as mass of CO,e per transport activity.

EXAMPLET — GHG emission intensity: 60 g CO,e per tonne Kilometre or 60 g CO,e/tkm.
EXAMPLE 2  GHG emission intensity: 4 g CO,e per passenger kilometre or 4 g CO,e/pkm.

In the case of a TOC of passengers with different classes, transport activity shall be expressed in
passenger of lowest class equivalent kilometre (plcegkm).

In the case of a TOC of passengers with passenger vehicles and/or freight, transport activity shall
be expressed in tonne kilometre (tkm) or in passenger-equivalent kilometre (peqkm) for allocation
purposes.
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8.5.3 Case of a TOC of freight with multi-temperature vehicles

In the case of a TOC of freight of multi-temperature vehicles with n, different temperature conditions ¢,
(k from 1 to n,, e.g. t; is ambient, ¢, is refrigerated), the calculation of GHG emissions intensities shall
rely on:

— the calculation of GHG emissions in accordance with 8.3.3 (allocation of specific GHG activities);
— the calculation of transport activities of the TOC in accordance with 8.4.6.

Then, the GHG emission intensities of the freight with each temperature condition within the TOC shall
be calculated using Formula (16):

G}, Tocall .\ G, TOC k

9y TOCIK = (16)
Y Troc Troc k
where
Jv is either the vehicle operation or the vehicle energy provision;

9jy Todk is the GHG emission intensity for activity type jy for freight of temperature conditipn ¢;
in the TOC;

G, Tocan s the GHG emission for activity type jy that is not related to control of
temperature conditions (e.g. GHG emissions related-to propulsion of the ship in
maritime transport);

Troc is the transport activity of the TOC;
Gj, Tocjk 1s the total GHG emissions for activity type jy for freight of temperature condition  in
the TOG;
Trock is the freight transport activity.of the consignments in temperature condition ¢, of|the
TOCG;
NOTE Direct comparison and/or combination of GHG emission intensities calculated using SFD and QCD is

not valid.

9 Quantjfication actions’at the HOC level

9.1 Geneyal
This clause $ets outthé quantification actions for each HOC.

The actions|set aut in 9.2, 9.3 and 9.4 should be carried out by the hub operator to quantify the| GHG
emissions related to all HOCs that comprise their averall hub operations The results from 93 a 9.4

shall be combined at the HOC level to calculate the GHG emission intensity for each HOC (see 9.5).

9.2 (Quantification of the GHG activity data of a HOC

GHG activity data shall encompass all GHG sources of the HOC, and therefore shall consist of the total
consumption of each energy carrier and refrigerant used, as well as any other quantified GHG activity
relevant to the hub operations.

In situations where the GHG activity data results from the use of different GHG sources (energy carriers
or leakage of refrigerants), GHG activity data shall be quantified separately for each GHG source (energy
carrier and refrigerant).
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In situations where a GHG source is related to a specific group of passengers or freight within the HOC,
the corresponding GHG activity data shall be quantified separately for this group.

Annex H gives examples of allocation principles of GHG activity data for the HOC.

If refrigerants are used to refill losses at vehicle or load unit level (e.g. reefer containers), the relevant
amount of GHG activity data shall be included within the calculation of the corresponding TOC, see
Annex I.

9.3 Calculation of GHG emissions of a HOC

9.3. General
This|step shall distinguish the following two situations:

— INo allocation needed: when each hub in the HOC does not include both passengers and|freight, and
rovides the same functionalities to all passengers or all consignments_catried, all GHG emissions
ithin the HOC shall be added.

— Allocation needed: when the hub(s) of the HOC provides different-functionalities (carrying both
assengers or freight, and/or providing different functionalities due to different femperature
¢onditions of freight), the corresponding GHG emissions shall.be calculated for each grpup.

9.3.2 No allocation needed

Thissubclause shall be applied when no allocation is needed for the calculation of GHG emifsions of the
HOC|in accordance with 9.3.1

Conversion of GHG activity data into hub equipment operation and energy provision GHG emissions
shallfbe conducted using Formulae (17) and (18]} for each type of GHG activity A;:

GuEo,HoC,A; =CQHoC,A; X€HEO,A; (17)
GuEEp,HOC,A; =C@HOC,A; X EHEER,A; (18)
where
(HEO HOC,A;  igthe’hub equipment operation GHG emissions of the HOC for GHG actiyity type A;;
QHOC,AI- i$ the total quantity of GHG activity type A; for the HOC (e.g. A, is combystion of
diesel fuel and Qg ;.4 €quals 12 000 kg of diesel or A; is leakage of refrigerant
R134a and Qp_34, €quals 100 kg of the refrigerant R-134a);
EHEO A is the hub equipment operation GHG emission factor for GHG activity type A; (e.g.
I fitrtoser =2 2K L0 /KE Or £y g oy =1 430 kg COse/kgl;
GygepHoc,a;, 1S the total hub equipment energy provision GHG emissions of the HOC for GHG
activity type A;;
EHEEP A, is the hub equipment energy provision GHG emission factor for GHG activity

type A; (.8 €gggp giesel = 0,56 kg CO,e/kg).

Values for GHG emission factors shall be used as set out in Annex J. Where national legislation mandates
use of specific GHG emission factors, or a government provides GHG emission factors for voluntary GHG
emission reporting, the use of these sources of GHG emission factors shall be clearly documented.

Where there are multiple GHG activity types (e.g. the equipment and facilities use different energy
carriers or refrigerants), the GHG emissions for each GHG activity type shall be calculated separately
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and then added together to provide the total GHG emissions of the HOC. Formulae (19), (20) and (21)
shall be used:

GHEO HO

o :ZiGHEO,HOC,A,-

Guggp Hoc = ) GHEEP HOC A,

Gyoc =GhHEo,HoC T GHEEP, HOC

(19)

(20)

(21)

where

GHEQHOI

GHEO,H(

GHEERH(

GHEEP H

GHOC

9.3.3 Allg

is the hub equipment operation GHG emissions of the HOC;

CA; is the hub equipment operation GHG emissions of the HOC for each-GHG activit
type A;

C is the hub equipment energy provision GHG emissions of the!HOC;

0C,A, is the hub equipment energy provision GHG emissions ofithe HOC for each GHG

activity type A;

is the total GHG emissions of the HOC.

cation needed

This subclajise shall be applied when allocation is needed\for the calculation of GHG emissions d

HOC in acco

rdance with 9.3.1.

The principles of the previous subclause shall be adapted, in order to quantify the following separ3

Ghocan’
freight ¢

GHOC,sg
groups
(i from

This allocat
therefore th|

Ghoc =4

GHG emissions of the HOC that result from GHG activity that benefits all passengers af]
equally.

: GHG emissions of the HOG:that result from GHG activity that benefits a specific gro

pf passengers and/or freight sg; differently to other passengers or freight within the
| to n, n being the numbér of specific groups).

jon of GHG emissions shall ensure that no GHG emissions are lost or double-counted,|

at Formula (22).is verified:

- MHoc
FHOC all Z 1 GHoc,sg;

where

f the

itely:
1d /or

Lp or
HOC

and

(22)

GHOC

GHOC@H

GHoc sg;

Nyoc

38

is the GHG emissions of the HOC;

is the GHG emissions of the HOC resulting from GHG activity that is not related to any

specific group of the HOC;

is the GHG emissions of the HOC resulting from GHG activity calculated for the specific

group sg; of the HOC;

is the number of specific groups of the HOC.
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The chosen allocation principles shall remain consistent over time and shall be documented
transparently, as appropriate.

NOTE1 In practice, such differentiation can lead to the identification of a limited number of groups of
passengers and/or freight. A common example that has been identified is the one of maritime container terminal
for the transhipment of dry and reefer containers, where reefer containers constitute the only specific group of
freight. A tri-temperature (ambient/fresh/frozen) transhipment in a distribution centre, can lead to considering
two specific groups that benefit differently from the temperature control (the fresh items and the frozen items),
whereas the ambient items are not concerned.

NOTE 2 In many cases, the GHG activity within the HOC is not dedicated to each of these groups. This means
that the actual GHG activity data needed for calculation of Gy ., (€.g. energy used for temperature control of

reefef containers at a container terminal) is not always measured directly. In these cases, secondany data (e.g. an
estimfation of energy consumption requirements) can be conducted, based on the need~of epergy of the
tempprature-controlled freight.

9.4 | Quantification of hub activity of the HOC

9.4.1 Freight hub activity
The hub activity shall be quantified by the quantity of freight (outbeund) relevant for the HOC.

The piser shall choose the most appropriate unit for the quangity of the hub activity. The|choice shall
remdin consistent over time for each hub (and its HOCs) and shall be documented trangparently, as
apprppriate.

NOTH In cases where the chosen unit of the quantity~of freight differs to that of the inboujnd/outbound
trangport legs, a conversion can be made.

9.4.2 Passenger hub activity

The hub activity shall be quantified by thecnumber of passengers relevant to the HOC.
9.5 | Calculation of GHG emission intensity for the HOC

9.5.1 General

This|calculation shall cansist of relating GHG emissions calculated as specified in 9.3 to hup activity as
specified in 9.4.

As different casesdrave been identified in 9.3, this calculation shall rely on a common approach.

9.5.2 General case

If th¢ €alculation of GHG emissions for the HOC has been implemented in accordance with 9.3.2 (no
allocatrom); them the GHG emission intensity of the HO€ shatt betatcutated by dividing the total GHG

emissions of the HOC by the total hub activity of the HOC using Formula (23):

G.
]H ,HOC
9jy HoC=—F (23)
i Hyoc
where
Ju is either the hub equipment operation or the hub equipment energy provision;

9y HOC is the GHG emission intensity for activity type jy for the HOC;

G]-H Hoc s the total GHG emissions for activity type jy for the HOC;
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Hyoc

is the hub activity of the HOC.

The outcome shall be expressed as mass of CO,e per hub activity.

EXAMPLE 1
EXAMPLE 2

GHG emission intensity: 17 g CO,e per tonne or 17 g CO,e/t.

GHG emission intensity: 4 g CO,e per passenger or 4 g CO,e/passenger.

9.5.3 Case of a HOC of freight with multi-temperature conditions

In the case of a HOC of freight with n, different temperature conditions ¢, (k from 1 to n,, e.g. t; is

ambient, t,
GHG emissig

Then, the GHG emission intensities of the freight with each temperature condition within.the’HOC

be calculate

9y HOC
where
Ju

9y HOG

G, Hod,

Hyoc

G, HO(
Hyoc k

10 Calcul

10.1 Gene

This clause
place within

sTefrigerated); the catcutatiom of GHGemissions intensities shatt rety o the tatcutaty
ns in accordance with 9.3.3 (allocation of specific GHG activities).

d using Formula (24):

G, HOC,all . G j, HOC,k

k —
Hyoc Hyoc k
is either the hub equipment operation or the hub equipment energy provision;
k 1sthe GHG emission intensity for activity type jifor freight of temperature condit

t, in the HOG;

a1 is the GHG emission intensity for activity type jy that is not related to control of
temperature conditions (e.g. GHG emissions related to yard lighting);

is the hub activity of the HOC;

k is the total GHG emissions for'activity type jy for freight of temperature condition
the HOC;

is the hub activity of the*HOC for freight with temperature condition ¢,.

ation of GHG emissions for a transport TCE

ral

sets out the step of calculation of GHG emissions for one TCE of a transport chain, t4
aTO:

n of

shall

(24)

on

¢ in

king

10.2 Calc

lafion-aoftrancnort
x CIiVUIlI ULl LI ﬂllOPUl A%

The transport activity of the TCE shall be calculated similarly to the calculation of transport activity of
a TOC (detailed in Clause 8).

10.3 Selec

tion of a GHG emission intensity

The GHG emission intensity for the TOC associated with the transport operation related to the TCE
shall be selected.

40
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10.4 General case

The GHG emissions of a TCE shall be calculated using Formulae (25) and (26):

Gj, 7cE =9}, Toc XTrcg X6 (25)
where
Jv is either the vehicle operation or the vehicle energy provision;

G, rcgis the total GHG emissions for activity type jy, for the TCE;

iy TOC is the GHG emission intensity for activity type jy for the TOC;
TrcE is the transport activity for the TCE;

¢ is the DAF between the transport distance type used for the trahsport activitly of the TCE
and the transport distance type used for the GHG emission intensity of the TQC.

NOTH Use of a DAF is only required in cases where the actual distance is’used for calculatign of the GHG
emisgion intensity of the TOC. Otherwise, the DAF = 1 and Formula (25) is simplified.

$rce =Gyo,rce +Gvep,TcE (26)
where
i CE is the GHG emissions of the TCE;
VO TCE is the vehicle operation GHG emtissions of the TCE;
VEPTCE is the vehicle energy provision GHG emissions of the TCE.

10.5 Case of differentiation by passenger classes

In the case of passengers with different classes, transport activity and GHG emission intensity should be
expressed using the passenger-of lowest class equivalent kilometre (plceqgkm) unit, and Formulae (25)
and (26) shall be applied.

10.4 Case of differentiation by cargo temperature

In thle case of freight with a specific temperature condition, Formulae (25) and (26) shal] be applied,
using the spetific GHG emission intensity for each temperature-controlled freight type.

10.7] €ase of transport of passengers and freight in the same vehicle

In the case where passengers and freight are transported in the same vehicle, transport activity and
GHG emission intensity may be expressed in tonne kilometre (tkm) calculated using either the actual
mass or notional masses based on passenger equivalents. The chosen allocation principles shall remain
consistent over time and shall be documented transparently, as appropriate. Formulae (25) and (26)
shall be applied.

11 Calculation of GHG emissions for a hub TCE

11.1 General

This clause sets out the step of calculation of GHG emissions for one TCE of a transport chain, taking
place within a hub operation.

©1S0 2023 - All rights reserved 41


https://standardsiso.com/api/?name=d3c282cad62b038125d8353410dd4ee3

ISO 14083

:2023(E)

11.2 Quantification of hub activity

The hub activity of the TCE shall be quantified similarly to the quantification of hub activity of a HOC

(detailed in

11.3 Selec

Clause 9).

tion of a GHG emission intensity

The GHG emission intensity for the HOC associated with the hub operation related to the TCE shall be

selected.
11.4 Gene
The GHG em
Gy TCE
where
Ju
G,y TCE
9 jiy HOQ
Hrcp
Gree =(

where

GTCE
GHEOTCE

GHEERTC

11.5 Case

In the case
using the sp|

11.6 Case

In the case

al case

issions of a hub TCE shall be calculated using Formulae (27) and (28):

= 9y oc X Hrcg

is either the hub equipment operation or the hub equipment enérgy provision;
is the total GHG emissions for activity type jy for the TCE;
is the GHG emission intensity for activity type jy for theCHOC;

is the hub activity for the TCE.

HEOJCE'FGHEERTCE

is the GHG emissions of the TCE;
is the hub equipment operation GHG emissions of the TCE;

; is the hub equipment energy provision GHG emissions of the TCE.

pf differentiation-by cargo temperature

bf freight witha)Specific temperature condition, Formulae (27) and (28) shall be apj
ecific GHG emiission intensity for each temperature-controlled freight type.

pf transfer of passengers and freight at the same hub

(27)

(28)

blied,

where passengers and freight are transferred at the same hub, hub activity and

GHG

emission intensity may be expressed either using passenger equivalents (peq) or in tonnes. The chosen
allocation principles shall remain consistent over time and shall be documented transparently, as
appropriate. Formulae (27) and (28) shall be applied.
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12 Results
12.1 For one transport chain

12.1.1 Calculation of GHG emissions

The GHG emissions of a transport chain shall be calculated by adding the corresponding values
calculated in accordance with Clauses 7 to 11 for all TCEs that compose this transport chain, using
Formulae (29) to (34):

(Vo= 6VOTCE; (29)
Gro,rc = ., Grpo,TcE, (30)
Fvep,Tc :Zi GyEp, TCE; (31)
Guprp,rc = ., GHERP,TCE, (32)
Grrc = Gyore * Gugore * Gveprc * GueepTc (33)
Go;rc = Gvorc *+ Gurorc (34)
where
bvorc is the vehicle operation GHG emissions of the transport chain;

[vo,rce;  1s the vehicle operation GHG emissions allocated to each relevant TCE;;
tyeoTc is the hub equipmenteperation GHG emissions of the transport chain;
(hEo,TcE, 1S the hub equipment operation GHG emissions allocated to each relevant TICE;;
Gyeprc is the vehicle energy provision GHG emissions of the transport chain;
Gvep,Tcg; 1S th€vghicle energy provision GHG emissions allocated to each TCE;
Gpeeprc  [iS¢he hub equipment energy provision GHG emissions of the transport chajn;
(HEEP, ek, s the hub equipment energy provision GHG emissions allocated to each TCE;;

brge is the total (i.e. operation and energy provision) GHG emissions of the tran§port chain;

Gorc is the operation GHG emissions of the transport chain.

The above results may be obtained from a mix of GHG activity data of different categories (primary
data, modelled data and default values).

12.1.2 Calculation of transport activity

The transport activity of a transport chain (T.) shall be calculated by adding the transport activity of
all transport TCEs that compose this transport chain.

The unit of transport activity shall the same for all TCEs within the transport chain. For freight
transport, this shall be the tonne kilometre, unless one of the specific alternatives outlined in 5.4.2 is
used (item, TEU, etc.), in which case this shall be documented. For passenger transport, this shall be
the passenger kilometre. Where allocation for combined transport of passengers and freight has been
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conducted using the total passenger mass, this shall be converted to the number of passengers using
the standard mass for a passenger with luggage.

For this calculation, the transport activity of all TCEs within each mode of the transport chain should
be established using the same type of transport activity distance (SFD or GCD).

NOTE The hub activities are not included in this calculation.

12.1.3 Calculation of GHG emission intensities

The GHG emissions for the transport chain can be converted into GHG emission intensities (g or g,) for
this transp Tt L,haiu, 1u_y dividius the-6HGemissionscateutatedin 2% (GTTC Ot GO TC) ]u_y thetratr ,port

activity caldulated in 12.1.2 (T'¢).

NOTE The hub activities are not included in this calculation, whereas the GHG emissions cover all [TCEs,
including hubs.

12.2 For a|set of transport chains

12.2.1 Genleral

Aggregated|values can be calculated for sets of transport chains (e.g. this can be for an organizatipn as
a whole to allow overall corporate reporting or for defined subset of it$\business).

12.2.2 Calqulation of GHG emissions

The GHG emnjissions of a set of transport chains shall be calculated by adding the GHG emissions fpr all
transport chains that compose this set, using Formulae (35) and (36):

Grs=Y;6rr, (35)

Gos =X, Gorc, (36)
where

Grs is the total GHG émissions for the set of transport chains;

GT,TC,- is the total(i®. operation and energy provision) GHG emissions of each TC;

Go s is the gpération GHG emissions for the set of transport chains.

Go,1c; is the operation GHG emissions of each transport chain TC;;

12.2.3 Calculationof transportactivity

The transport activity of a set of transport chains shall be calculated by adding the transport activity of
all transport chains that compose this set.

For this calculation, the transport activity of all TCEs within each mode of the set of transport chains
should be established with the same type of transport activity distance (SFD or GCD).

NOTE The hub activities are not included in this calculation.
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12.2.4 Calculation of GHG emission intensities

The GHG emissions for the set of transport chains can be converted into GHG emission intensities (g or
go) for this set, by dividing the GHG emissions calculated in 12.2.2 (Gt or G) by the transport activity
calculated in 12.2.3 (T).

NOTE

TCEs

12.3

are included.

For a transport service

Calcudats ‘ . trH—be—d o b

cons

12.4

dering only the TCEs that form part of this transport service.

For a set of transport services

Calcuylations for a set of transport services shall be done as specified for axset of trans

(see]

12.5

Valug
orga
done
asin

131

| 2.2), considering only the TCEs that form part of this set of transport services.

For a transport mode

bs can be calculated that consider only the TCEs carried~gut by one mode of tran
hization’s business or a defined subset thereof. Calculations for one mode of transp
by combining the provisions of 12.1 and 12.2 but considering only the TCEs that are c4
ble mode of transport.

Reporting

13.1] General

The i
This

mplementation of this document-shall lead to the establishment of a report.

report shall be either at the level of an organization (for GHG emissions of all or a part

chains operated and/or purchased by the organization), or at the level of transport or hub

GHG

Deps
repo

13.2

13.2

lemissions of a set of trafisport or hub services, reported by a service provider to a sery

nding on practicaldissues, the report shall take the form of either a single long repor
Ft complemented-with other information made available separately.

Reportingat the organizational level

1 Reporting boundaries

The hub activities are not included in this calculation, whereas the total GHG emissions of all hub

1 (see 12.1),

port chains

sport for an
ort shall be
rried out by

of transport
services (for
rice user).

t, or a short

Repd

rting shall cover either all transport chains operated or purchased by the organizati

bn, or only a

part of them. The reporting may be split as appropriate to the organizational structure (e.g. by business

unit,

geographical region of operation, subsidiary or any other relevant criteria).

13.2.2 Report

The report shall comprise, as a minimum, the following information:

a) i

dentification of the transport chains covered by this report;

b) areference to this document,i.e. ISO 14083:2023;

c) the total (operational plus energy provision) GHG emissions (Gt);
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2023 - All rights reserved

45


https://standardsiso.com/api/?name=d3c282cad62b038125d8353410dd4ee3

ISO 14083:2023(E)

d)

f)

the total (operational plus energy provision) GHG emission intensity (gt), specifying the type of
transport activity distance used;

the total (operational plus energy provision) GHG emissions for TCEs of each mode of transport and
for hub operations;

the total (operational plus energy provision) GHG emission intensity for TCEs of each mode of
transport and for hub operations, specifying the type of transport activity distance used; where
alternative units for freight transport activity are used (e.g. number of items, TEUs), the GHG
emission intensity may be reported expressed in these terms (e.g. GHG emissions per item or per

TEU kilometre);

g) arefere
The report 1
The report g

The reporti
annual corp

As specifieq
presented if

nce to the location where information as specified in 13.4 is available.
hay be complemented with corresponding operational GHG emission values.
hall be complemented with the supporting information specified in 13.4.

g organization may use any medium appropriate to organizational GHG reporting su
prate reports or reporting to voluntary corporate GHG disclosure programmes.

| the second part.

ch as

| in 13.1, the report may be divided in two parts, the complementary elements being

13.2.3 Perjodicity

The reporting organization should produce at least an annual report including all operations performed
or purchaseld during a period of 12 consecutive months. In<addition, a report over shorter periods, or
for specific journeys, can be appropriate.

13.3 Reporting at the level of transport or hub services

13.3.1 Grapularity

This report may apply either to a single TE€E ‘or to a set of TCEs that comprise a part of or a full trangport
chain.

The aggregation of transport chajns for reporting purposes may be done using various criteifia in
accordance with contractual agrgements with service users and/or period of implementation of these
services.

The identification of tranSport or hub services covered by the report may be done with an exhaustive

list of these

13.3.2 Report

services,orby specifying the period of occurrence.

The report snall COMPrise, as a minimuim, the 10lIoWIing iniormation:

a)
b)
‘)
d)

identification of the TCE(s) or transport chain(s) covered by this report;
areference to this document, i.e. ISO 14083:2023;

the total (operational plus energy provision) GHG emissions (Gt);

transport activity distance used;

arefere

e)
f)

46

nce to the location where information as specified in 13.4 is available;

the transport activity, specifying the type of distance used;

the total (operational plus energy provision) GHG emission intensity (gt), specifying the type of
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13.4
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the hub activity;

the operational GHG emissions (Gyq 1 or Gygo1);

the operational GHG emission intensity (gyg or gygo), specifying the type of transport activity
distance used; where alternative units for freight transport activity are used (e.g. number of items,

TEUs), the GHG emission intensity may be reported expressed in these terms (e.g. GH
per item or per TEU kilometre);

G emissions

the total GHG, transport activity and/or GHG emission intensities for each mode of transport and
for hub operations, specifying the type of transport activity distance used, where appropriate.

report shall be complemented with the supporting information specified in 13.4.

Feporting organization may use any medium that gives the clearest results and.assg
hlculations to its service user(s), including pages on websites. In cases of reporting |
ce providers to transport service users, the reports shall be effectively.Communi
port service users.

ented in the second part.
Supporting information

1 General

orting information shall ensure transparency and-a clear understanding of the repo
otential group of users of this document.

following statement shall be communicated: “These calculation results have been eg
dance with ISO 14083:2023.”

report shall be easy to access,.clearly structured and transparent in its data s
lation. Additional mode-specifié¢ statements may be communicated.

2 Description of the calculation method

Feport shall mentionrany omissions of GHG sources, transport or hub operations in
5.2.3. The reasons®oirand implications of their omissions shall be explained. The desq

in explicit déscription of the operational implementation of the transport and hub ope

q

q

iny other'general information necessary for the understanding of the method, e.g. not
impacdtef contrails and other non-GHG climate impacts are not included in the calcul

ciated basis
y transport
ated to the

pecified in 13.1, the report may be divided in two parts, the complementary elefments being

rting by the

tablished in

purcing and

accordance
ription may
rations;

ing that the
ation for air

{ransport.

The report may follow the templates given in Tables 1 and 2. The tables may be simplified according to
the transport chain they refer to, providing the report conforms to the stated requirements.
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13.4.3 Transparent reporting from the use of modelled data or default GHG emission intensities

As set out further in Annex M, the parameters used for the calculation of modelled data, and the
underlying assumptions behind default GHG emission intensities, have a strong influence on the
calculation outputs.

In order to provide transparency, calculations that rely on modelled data shall be transparent as to the
model type (see Annex M) and the parameters included in the model, while calculations that rely on
default GHG emission intensities shall state the source of the values used, justifying the reason for the
choice if soyrces other than those referred to in Annex ( are used.

To help with transparency, the reporting organization shall complete Table 3 for each model uSeq
request. The table is based on the list of example parameters contained inAnrex M
s the option to list any other relevant input parameters used.

share it upo
also provide

The model ¢

utput and its unit of measure shall be specified.

| and
, and

Table 3 — List of input parameters required to accompany reporting to'ensure transparengy of
ouytputs from modelling and use of deviating default GHG emission intensities
Model type
Energy basefl Yes/No
Activity bas¢d Yes/No
Parameter Included Additional information
Yes/No Ifincluded, state predominant
input data type
Vehicle fleef related
Vehicle clasg/fleet profile Yes/No/Net applicable Primary/modelled/default
Energy consumption profile Yes/NoyNot applicable Primary/modelled/default
Vehicle configuration Yes/No/Not applicable Primary/modelled/default
Body typefempty vehicle mass Yes/No/Not applicable Primary/modelled/default
Engine type Yes/No/Not applicable Primary/modelled/default
Engine emjission class Yes/No/Not applicable Primary/modelled/default
lger;gzgl}igei:;ilelg(%gls'i%g? Vehicle Yes/No/Not applicable Primary/modelled/default
Share of ¢nergy carrier Yes/No/Not applicable Primary/modelled/default
Operationa
Freight type Yes/No/Not applicable |Primary/modelled/default
fgreﬁgz;;fucltiEgrriiréﬁj}gizg:;r dous) Yes/No/Not applicable Primary/modelled/default
Use of specific container types Yes/No/Not applicable Primary/modelled/default
ggggef;(;tgrir?isgsggge load Yes/No/Not applicable Primary/modelled/default
Service type (e.g. full truckload/less
than truckload, full container load/ |Yes/No/Not applicable Primary/modelled/default
less than container load)
Extent of empty trips Yes/No/Not applicable Primary/modelled/default
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Table 3 (continued)

tail wind and windspeed

Parameter Included Additional information
Yes/No If included, state predominant
input data type

Journey characteristics
ﬁlc;giiggaiigizui?ljgslocation of Yes/No/Not applicable Primary/modelled/default
Route characteristics Yes/No/Not applicable Primary/modelled/default
Location parameters Yes/No/Not applicable Primary/modelled/default
CDOi lzcctt/iZ;la;;ﬁ(cjaéle(l)ir‘l/se/rr;umple Yes/No/Not applicable Primary/modelled/default
Drive cycle Yes/No/Not applicable Primary/modelled/default
Rojad type/channel type Yes/No/Not applicable Primary/modelled/default
Urpan/mixed/long-haul Yes/No/Not applicable Primary/modelled/default
Hrequency of stops Yes/No/Not applicable Primary/modelledydefault
Speed profile Yes/No/Not applicable Primary/modelled/default
Topography Yes/No/Not applicable Primary/modelled/default
Geographic region of applicability Yes/No/Not applicable Primdry/modelled/default
Currents/flow rate/head, cross or Yes/No/Not applicable Primary/modelled/default

Addiftional items...
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Annex A
(normative)

Air transport

A.1 Air transport specific boundary

This annex
unmanned,

shall be applied to any energy-consuming solution of air transportation, mann4
Lhe principal purpose of which is to transport passengers or freight, or both.

d or

A.2 Recommended approach for defining air TOCs

TOCs for airjtransport should be structured based on a suitable combination ofthe influencing fartors
given in Tabje A.1.

Table A.1 — Air TOC characteristics
Journey length Plane configuration

Short (e.g. <L 500 km) Passenger aifcraft without freight

Long (> 1 500 km) Dedicatedfreight aircraft

Passenger aircraft with belly freight

A.3 Calculation parameters

A.3.1 Tra

Transporta

A.3.2 Dist

In accordan
distance are
information
the value pj
information
95 km divid

distance antii thetransport activity distance due to manoeuvring and other deviations from the G(

hsport activity distance

Ctivity distance for air transport shall be the GCD.

ance adjustment facter

ce with 10.4 and\Fermula (25), if GHG emission intensities calculated using the a
reported, a DAKshall be applied. This DAF should be calculated based on the best avai
regarding manoeuvring and other deviations from the GCD. This should be noted alon
ovided. The DAF should be relevant to the context in which the transportation occu
specific.to the transport chain is not available, a DAF calculated using the ratio GCD
ed bjthe GCD shall be used, where 95 km represents the difference between the a

ctual

lable

bside

rs. If
plus

ctual

D.

A.4 Mode-specific considerations

A.4.1 General

Practice regarding the process of allocation of GHG emissions between passengers and freight has been
split in recent times. Previous industry guidance to include a 50 kg allowance per seat, representing
the mass of passenger infrastructure (e.g. seat, galley equipment) in allocation calculations is being
withdrawn. This does not preclude future research into possible alternative allocation principles
for freight travelling on passenger aircraft that would support the goal of real-world GHG emission
reduction through the use of spare belly cargo capacity.
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A.4.2 Transport activity for passenger aircraft with belly freight

In the case of TOCs in which the main function is passenger transportation with belly freight, the
provisions of 5.4.3 and 8.4.7 shall be applied for calculation of transport activity.

Two options are provided in 5.4.3 for the general case of combined transport of passengers and freight.
In this instance, the first option should be used, based on either the actual mass of passengers or a
standard equivalence of 100 kg for a passenger and their baggage.

Then, the unit of transport activity shall be the tonne kilometre (preferred) or the passenger-equivalent
kilometre (pegkm).

A.5 | Transport activity for passenger with different classes of travel

In thie case of TOCs in which passenger aircraft offers different classes of travel, 8:4.5 shall be applied
for cplculation of transport activity. Then, the unit of transport activities for(passengers|shall be the
“passenger of lowest class equivalent kilometre” (plcegkm).

NOTH Air transport is probably the mode where allocation according to'classes is the most relevant, as
GHG emissions per trip are relatively high (due to distances travelled and energy carriers being fosgil fuels), and
diffeffences in area per seat between the lowest and the highest class aneysignificant (ratio 4:1 of even more).
This |ssue is introduced in 8.4.5 and expanded in Annex L. Examples<for flights with four and twjo classes are
presgnted in L.3.2 and L.3.3, respectively.
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Annex B
(normative)

Cable car transport

B.1 Cable car transport specific boundary

This annex
is to transp

Any cable c

transport sy

B.2 Reco

TOCs for ca
factors give

rt passengers or freight, or both.

mmended approach for defining cable car TOCs

hr system, even if designed with several vehicles, should be considered as-an indiv
stem, including its dedicated infrastructure.

Table B.1 — Freight cable car TOC characteristics

bhall be applied to any energy-consuming cable car system, the principal purposerof<yhich

sible

ble car transport should be structured based on a suitable gombination of the influefcing
h in Table B.1 for cable car freight transport and Table B.2 forycable car passenger transport.

Operation type Configuration

Technology

System

Industrial trpnsport Aerial cable car

Unidirectional monocable

Fixed-grip buckets
Detachable buckets

Unidirectional bi-cable

Material 2S
Material 3S

Reversible bi-cable
(jigback)

Material cable car

Cable crane

Surface cable.car

Material train drawn by
rope(s)

Bucket train

Funicular

Material funicular
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Table B.2 — Passenger cable car TOC characteristics

Operation type Configuration Technology System
Urban transport Aerial cable car Unidirectional monocable |Fixed-grip chair lift
Mountain transport Fixed-grip gondola
Touristic site transport Detachable chair-lift
Detachable gondola
Reversible monocable Jigback gondola
(jigback)
Hridirectiomatbicabte 25
3S
Detachable 2S
Detachable 3S
Reversible bi-cable Cable car
(jigback) Aerial tramwalys
Surface cable car Train drawn by rope(s) Horizontal trajn
Automated pepple movers
(APMs)
Funicular Funicular
Inclined elevators
Drdglift Draglift with rjod
Draglift with gpringbox
Low level ski-tows

B.3 | Calculation parameters

B.3.1 Transport activity distance

The transport activity distance/for cable car transport should be the cable car length cofresponding
to the longest distance gne“vehicle can travel in one direction, moved by one piece of machinery,
cons|dering the cable car'network (the SFD) or the GCD. If two or more cable cars are intgrconnected,
allowing a vehicle to travel along different sections moved by different pieces of machinery, pach section
shalllbe considered@asone cable car.

B.3.2 Distance adjustment factor

In aqcordance with 10.4 and Formula (25), if GHG emission intensities calculated using the actual
distance are reported a DAF shall be apphed The hmlted number of route optlons avallab e within the
cablé—ear wotk d ittte-oppor : anee-dnd the SFD,
meaning that a DAF is not required in the ma]orlty of cases. However where there is an unplanned
deviation, the DAF is likely to be specific to the individual circumstances of the deviation and can be
developed on a case-by-case basis.

B.4 Mode-specific considerations

For some passenger cable car networks, detailed data on passenger journeys that allow specific
passenger journey distances to be derived are not always available. In such circumstances, the average
distance per journey derived from a combination of passenger surveys and network modelling may be
used.
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Assessing GHG emissions for cable cars can be based on primary measured data or secondary
(modelled) data. Commonly, combinations of the two are needed and used.
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Annex C
(normative)

Inland waterway transport

C.1 Inland waterway transport specific boundary

ISO 14083:2023(E)

This|annex shall be applied to any energy-consuming mode of inland waterwayctrahsportation,
the grincipal purpose of which is to transport passengers or freight, or both. The-provisions of this
annex apply to energy-related GHG emissions linked to the consumption of energy for th¢ propulsion
of thie vessel as well as maintenance of freight in the condition required by theé owner of the goods
and passengers at the required conditions for comfortable passage. When in port, or at otljer locations
whete transfer of freight or passengers takes place, GHG emissions related to the vessel’s GHG activity
datafshall be calculated and reported as part of the inland waterway TEE:-This implies that any energy
supplied from shore that is stored and subsequently used for propulsion or used to maintain goods
or passengers that remain part of the ship’s freight, particularly €lectrical energy, shall|be included
as pqrt of the vessel operator’s GHG activity data. Similarly, refrigerant GHG emissions r¢lated to the
maintenance of freight or passengers at required temperatur€s shall be considered as part ¢f the inland

waterway TOC, even when replenishment of the refrigerants.occurs during a port call.

C.2 | Recommended approach for defininginland waterway TOCs

TOCq for inland waterway transport should béstructured based on a suitable combinption of the
influpncing factors given in Table C.1 for inland waterway freight transport and Table CJ2 for inland
waterway passenger transport.

Table C.1 — Inland waterway freight TOC characteristics

. . Vesselsize Vessel o

Freight type catdgary configuration Condition Waterway type
Dry bulk <50 m Individual vessel Ambient Canal
Liqujd bulk 50 m to 80 m Pushed convoy Temperature- River
Contpinerized 80mto 110 m controlled Lake
Masg-limited, 110 m to 135 m
genefral freight ~135m
Volume-limited,
genejraltreight

Table C.2 — Inland waterway passenger TOC characteristics
Vessel operation type Vessel size category Condition Waterway type
River cruise Varies by vessel type Transport only Canal
Ro-Pax river ferry Transport plus other River
Waterbus services (resFaurant, Lake
accommodation, etc.)
Water taxi
59
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C.3 Calculation parameters

C.3.1 Transport activity distance

Transport activity distance for inland waterway transport should be either the SFD, taking into account
the inland waterway network, or the GCD.

NOTE
as possible.

C.3.2 Distance adjustment factor

Appropriate distance calculators can be used to help identify inland waterway distances as accurately

In accordan
distance are
information
options avali
the actual d
the transpo
service user

C.3.3 Altq
The TEU m4g

C.4 Iden

For inland

can have a
applied on {:‘ound-trip basis to average this impact across the transport operations and conform

the provisiog

ce with 10.4 and Formula (25), if GHG emission intensities calculated using the 3
reported, a DAF shall be applied. This DAF should be calculated based on the best avai
regarding deviations from the transport activity distance. The limited number of 1
lable within the inland waterway network leads to little opportunity for deviation bet)
istance and the SFD. In such circumstances, any difference in transpoft:activity usq
't operator to calculate the GHG emission intensity and the transportactivity used by
s is not likely be significant and a DAF is not required at the calculation stage.

rnatives to mass-based calculation

y be used as an alternative parameter to mass of freight for.containerized transport.

Lification of water current effects for inland waterway modes

yaterway transport operations, water direction (e.g. whether with or against the cur
important impact on energy consumptiofi; Any calculation of GHG emissions shg

sof 6.3.2.

ctual
lable
foute
veen
d by
their

rent)
1l be
with
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Annex D
(normative)

Transport by pipeline

Pipeline transport specific boundary

D.1.

General

Pipeline transport refers to freight transport only, and no passenger transport(is considered within

pipeline transport.

D.1.

Pipel

needed by equipment located within the pipeline network to move the product through the

tranf

See |
not (
and

from|
proc

NOTH
unior

Whe
com
com
cove

D.1.

Excly

medjum (e.g. liquéfied gas) or pumping needed for feeding the pipeline, located at the pro

(star
shall

D.2

b

D

Pipeline operations to be included in GHG emission calculation

ine operations that should be included in the GHG emission calculation are limited t

port, and to keep the relevant pressure level.

SO 14064-1:2018, Annex B, for pipeline activities andiassociated emissions or remov
overed in this document. ISO 14064-1:2018, Annéex. B, provides examples of subca

industrial processes which include upstream (extraction) and downstream activities|
pssing /refining).

Direct fugitive GHG emissions can comeé from systems that deliver fossil fuels (e.g. fl3
s, threaded connections).

h comparing pipeline transport'with other modes, the user shall consider the f
odity can be transported at different pressures or temperature levels. The relevant
ession, cooling or heating.processes with their energy use and related GHG emissi
red in such a comparison.

8 Operations to be excluded from GHG emission calculation

Ided from the GHG emissions calculation of pipeline transport is the initial comprg

t of the transport chain) or at transhipment point/terminal (within the transport chairy
be allocated to hubs (see Annex H).

the energy
pipeline, i.e.

rals that are
tegorization

dentification of associated sources and sinks, including direct process emissions and removals

(oil and gas

nges, valves,

hict that the
differential
ons shall be

ssion of the
duction site
1). The latter

Recommended approach for defining pipeline TOCs

If the TCE comprises pipeline transport, the TOC related to this TCE can be the activity of a relevant
pipeline section or network over one year for all operations and medium transported by this pipeline
section or network.

D.3

Calculation parameters

D.3.1 Transport activity distance

Transport activity distance for pipeline transport should be either the SFD, taking into account the
pipeline network, or the GCD.
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D.3.2 Distance adjustment factor

In accordance with 10.4 and Formula (25), if GHG emission intensities calculated using the actual
distance are reported, a DAF shall be applied. The limited number of route options available within the
pipeline network leads to little opportunity for deviation between the actual distance and the SFD. In
such circumstances, any difference in transport activity used by the transport operator to calculate the
GHG emission intensity and the transport activity used by their service users is not likely be significant
and a DAF is not required at the calculation stage.

D.3.3 Alternatives to mass-based calculation

In addition fo tThe quantity of Ireight expressed In mass, Other parameters can be used, €.g. volume
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E.1

This
of w

The following exclusions apply:

For the avoidance of doubt, the following are taken into accotnt/as part of the train TCE in

with

— ¢lectricity transmission losses (included as part of ¢he electricity GHG emission factor)
— ¢nergy re-injected to the grid as a result of brake regeneration of electricity;

— ¢nergy used for train propulsion even if using energy supplied from a system provid

E.2

TOC¢ for rail transport should/bestructured based on a suitable combination of the influer
given in Table E.1 for rail freight transport and Table E.2 for rail passenger transport.

ISO 14083:2023(E)

Annex E
(normative)

Rail transport

Rail transport specific boundary

annex shall be applied to any energy-consuming mode of rail transportation, the prine
ich is to transport passengers or freight, or both.

ny internal moves that are entirely contained within the boundariés“of a hub an
ccounted for as part of the HOC;

ny movements by vehicles whose primary purpose is not for the carriage of fre

assengers.

the general provisions of this document:

perator.

Recommended approach-for defining rail TOCs

Table E.1 — Rail freight TOC characteristics

pal purpose

1 hence are

ight and/or

accordance

ed by a hub

cing factors

transport (feeder
services)

Dperation type Freight type Condition Propulsion
Long-distance freight |Average/mixed Ambient Electric motor: fixed elecfricity
trangport: blegk/train Containerized/swap bodies |Temperature- supply system (catenary, third rail)
Long-distance freight controlled Electric motor: on train battery

| V. Dry bulk
trangport: single wagon energy storage

jaid 11l
Long-distance freight AR Electric motor: fuel cell energy
transport: intermodal  |Vehicle transport storage
wagon o . .

Semi-trailers Combustion engine
Short-distance freight Other Other
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Table E.2 — Rail passenger TOC characteristics

Train operation type

Passenger experience Propulsion

Short-distan
regional trai

trains
(streetcar)

Urban passe
(subway, me

Long-distance passenger trains

Urban passen

Urban passen

Night trains (slow trains)

ce passenger Vehicle trains (slow trains) system (catenary, third rail)
ns Luxury trains (slow trains)
er: suburban storage
ger: High-speed trains

Other

ger: tram Combustion engine

Qther

Electric motor: fixed electricity supply
Electric motor: on train battery energy

Electric motor: fuel cell energy storage

hger: underground
[ro)

E.3 Calcylation parameters

E.3.1 Tra

Transport dctivity distance for rail transport should be either the SFD, taking into account thg

network, or

NOTE Tq
distance calc

E.3.2 Disf

In accordan
distance are
rail network
that a DAF i
DAF is likely
case-by-cas

E.3.3 Alte

The TEU m4
transport.

Area for pa
accompanyi

E.4 Mods

E.4.1 Consi

hsport activity distance

the GCD.

help identify rail distances, some rail carriers and GHG emission calculation tools offer
ulator to their users or make on publicly available.

rance adjustment factor

ce with 10.4 and Formula (25), if GHG emission intensities calculated using the a
reported, a DAF shall be applied. The limited number of route options available withi
[ leads to little opportunity for deviation-between the actual distance and the SFD, me4

F to be specific to the individual cit€cumstances of the deviation and can be developed,
e basis.

rnatives to mass-based-¢alculation

y be used as an alternative parameter to mass for the quantity of freight for containe

Esengers may de-a better allocation basis where the galley, restaurants, sleeping w
Ing cars and €lass can be embedded (see Clause E.5 on class of travel).

p-specific considerations

b rail

n rail

ctual

n the
ning

b not required in the majority of cases. However, where there is an unplanned deviation, the

ona

rized

hgon,

ideration of works
aeratio 1

2 e an v g VWOTIYY

For some rail transport operations, particularly urban rail systems (e.g. streetcar/tram), detailed data
on passenger journeys that allow specific passenger journey distances to be derived are not always
available. In such circumstances, the average distance per journey derived from a combination of
passenger surveys and network modelling may be used.

The full transport chain for cargo wagon load transport by rail can involve a network that comprises
pickup/delivery, feeder and long-distance transport, each with their own characteristics, as shown in

Figure E.1.
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L Delivery of
Pick-up of wagon by small
wagon by small Shunting Shunting diesel or electric
diesel or electric ;

trains
trains O O
Long distance trains \
Feeder trains
Feeder trains
F — freight
transport chain
E.4.2 Allocation for mixed passenger and freight operations in rail fransport
For dalculation purposes, this shall be treated as a single TOC.
Two pptions are provided in 5.4.3 for the general case of combined trarsport of passengers|and freight.
In thfs instance, the second option, based on the use of passenger equiivalents, should be usgd.
Tabl¢ E.3 provides standard values for the number of passenger-€quivalents that should be|used in this
calculation.
Table E.3 — Standard passenger-equiyalent values for rail transport
Passenger transport Freight transport
peq peq
Indiyidual passenger (including luggage) 1,0|Small van 1,3
Passenger car 1,3|Large van 3,5
Bus/coach 10,0 |Rigid truck 10
Cara|var1, small 1,1 |Articulated truck 18
Caralvan, medium 2,3 |Unaccompanied trailer 14
Caralvan, large 3,5
Mobljle home 3,5
Motgrcycle 0,3
NOTE The passenger-equivalent values are based on a combination of mass-based and volume-based equiyalence. Using
thesq two inputs appears to provide a balanced outcome that does not unduly favour either passengers or|freight at the
allocption stage,
The numberof passenger equivalents of a passenger vehicle shown in Table E.3 excludes the¢ passengers
trangported, meaning that the total number of passenger equivalents for a car carrying thre¢ passengers
is 4,3, 1.e. 1,3 for the caritself plus three for the passengers.

The GHG activity data, and hence the GHG emissions, shall subsequently be calculated at the level of an
individual passenger for a passenger transport chain, or a consignment for a freight transport chain, in
accordance with the standard rules for passenger or freight transport, respectively.

E.5 Allocation of GHG emissions to passenger by class of rail travel

Rail transport is a mode where allocation according to classes can be relevant for regional and long-
distance TOCs, as differences in area per seat between the lowest and the highest class are clear. This
issue is developed in 5.4.3 and 8.4.5 and expanded in Annex L. Examples for rail journeys with two and
three classes are presented in L.4.2, L..4.3 and L.4.4.
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Annex F
(normative)

Road transport

F.1 Road transport specific boundary

This annex
of which is

In some bug
use any ene
delivery). In|
the transpo

Transportat
aids shall be

F.2 Reco
TOCs for rod

given in Table F.1 for road freight transport and Table F.2 for'road passenger transport.

hall be applied to any energy-consuming form of road transportation, the principal pu
o transport passengers or freight, or both.

iness models, a shift from transportation that uses energy to transportationythat doe
rgy is feasible (e.g. replacing vans/trucks in mail and parcel delivery withfoot and bi

't chain transport activity, although zero GHGs are emitted in this TCE!

ion operations with a principal purpose to serve as medically-assistive personal mo
excluded (e.g. motorized wheelchairs, ambulance transport].

mmended approach for defining road TOCs

d transport should be structured based on a suitablé combination of the influencing fa

Table F.1 — Road freight-TOC characteristics

pose

S not
cycle

these cases, the transport activity distance shall be taken into account'in the calculation of

hility

ctors

Freight type Condition Journey type Contract type
Dry bulk Ambient Point-to-point (long haul) |Shared transport
Liquid bulk Temperature-centrolled |collection and delivery Dedicated contract
o (charter)
Containeriz¢d
Palletized
Vehicle trangport
Mass-limited, general
freight (heayy cargo)
Volume-limifed, general
freight (light cargo)
Table F.2 — Road passenger TOC characteristics
Means of transport Journey type Level of passenger loading

bicycle, scoo

Private transport (e.g. own car,

Shared public transport (e.g. bus, Urban Discrete number of individuals
coach, trolleybus) Suburban (1, 2,3, etc)
Shared private transport (taxi) Regional Average occupancy rate

ter, motorbike) Long-distance

Dedicated lines (e.g. school bus)

Additional factors can be relevant for defining a highly specific TOC, e.g. topography, road type (highway

versus urban

EXAMPLE 1
and delivery

66

versus rural), vehicle mass category, wagon/trailer body type.

If the TCE is part of a collection and/or delivery round, the TOC can be a group of similar collection

rounds, e.g. from the same hub.
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If the TCE is a trip of a passenger in a public transport bus, the TOC can be the whole

bus line from

starting point to the ending point. It is also possible to choose the whole bus network if the network is considered

to be

F.3

sufficiently homogeneous.

Calculation parameters

F.3.1 Transport activity distance

Transport activity distance for road transport should be either the SFD, taking into account the road
network, or the GCD. Examples of SFD values include SFD estimates as calculated by distance/route,

CCCCCC
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F.3.2

In ac
activy
This
tranj
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In th
calcy
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If an
tolls,
alter

E3.3

Calc
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F.4

F.4.3
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roun|
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part
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Distance adjustment factor

cordance with 10.4 and Formula (25), in cases where transport distance type used fi
ity differs from transport distance type used for GHG emission intensity;a DAF shal
DAF should be calculated based on the best available information regarding deviatid
port activity distance. The DAF should be relevant to the context in which the trg
's. If no specific operational DAF is available, an estimated globalvalue can be used.

e case of the SFD being used as the transport activity distance-and actual distance b
late the GHG emission intensity, a DAF shall be applied<The GLEC Framework[15] q
b a DAF of 1,05 to increase the SFD by 5 % in order to allow for any incidental transp
lled that is not part of the planned route. The impact-of any additional detours wil
inted for in the measured energy consumption value:

alternative to the shortest feasible route serves in practice as the primary route (
congestion, sharp inclines), then the transport operator should notify the transport
nate route so that a more accurate transpontactivity distance is used in GHG emission

Alternatives to mass-based calculation
lations on a per-item basis or a per-TEU basis are likely to be common for mail and parg

elivery rounds, and containérized road transport, respectively.

Mode-specific considerations

Specific case of calculation of transport activity for collection and delive

 road transport operations, particularly in urban areas, fall into the TOC “collection

ds”. TheSe)‘are shared transports which include various stops where parts of t
arged'and an additional load is picked up, thereby changing the load factor from stop
and _énd point of a collection and delivery round can be the same location, e.g. a hul

rmation.

br transport

be applied.
ns from the
nsportation

bing used to
ecommends
ort distance
| already be

b.g. to avoid
user of this
ralculations.

el collection

ry rounds

ind delivery
he load are
to stop. The
b that forms

ofa@bigger hub and spoke network, or at different locations.

For collection and delivery rounds with multiple stops, the total energy and GHG emissions for each
consignment should be calculated according to its share of the transport activity, based on the loading
and unloading points of each individual consignment. In accordance with 5.4, the transport activity
should be the quantity of freight multiplied by the transport activity distance (tkm).

F.4.2 Transport activity distance for collection and delivery rounds

In accordance with 5.4, the transport activity distance should be either SFD or GCD between the
loading and unloading points. This may bear no resemblance to the route or actual distance between
the loading and unloading points.

For post and parcel services only, where knowledge of individual consignments is limited and delivery

tracking is not viable, the total GHG emissions may be calculated on a per-item basis or by share of

©1S0 2023 - All rights reserved 67


https://standardsiso.com/api/?name=d3c282cad62b038125d8353410dd4ee3

ISO 14083:2023(E)

freight mass. In such circumstances, the transport activity in tonne kilometres between the individual
loading and unloading points may be estimated rather than precisely calculated to maintain consistency
throughout the full transport chain. This estimation may rely on modelling the collection and delivery
rounds, and establishing average values for distances of rounds, distances travelled by consignments
and consignment masses in order to fulfil the conditions of 5.4. Linked to this, a GHG emission intensity
based on an alternative metric to tonne kilometres may be reported across all TCEs of the transport
chain. Any such choices shall be clearly documented.

F.4.3 Hub and spoke networks

Hub and spoke networks usually consist of multiple primary hubs/distribution centres where cargo
is collectediand delivered via collection and delivery rounds for a relatively short-distance joyrney

and transfefred onto one or more different vehicles to be conveyed long distances (line haul) through

a series of hubs of varying sizes. When considering a calculation for a hub and spoke network, the

principles of establishing a series of TOCs should be applied as per Clause 6 so that the GHG emisfions

of each TCE jwithin a transport chain of the hub and spoke network can correspond to@different TOC.

Figure F.1 SILOWS a schematic of a less-than-truckload network with its different elements.
i

Orilgin

A

/ Q Destination
A A

1 ‘K A
m

/

\j

“®

cargo origin.and destination

end-ofsline terminal
hub/breakbulk

pick-up/delivery

’DObE

line haul route

Figure F.1 — Schematic diagram showing a selection of the different elements that comprise a
less-than-truckload network

F.4.4 Calculation time period

The operational data for regular transport operations should be aggregated over periods of up to one
year (calendar year) to remove seasonal fluctuations or any transient impact on long-term trends. Other
time aggregations are permitted under the condition that deviations from the general rule of yearly
aggregation are noted and reported. In particular, the short duration and high frequency of some road
transport operations makes the use of aggregation periods shorter than one year more relevant than
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for other modes. An example of where an alternative time period can be appropriate is when a coach
service only operates between an airport and a ski resort during the winter months.

F.4.5 General passenger transport

For some road transport passenger TOCs (e.g. bus), detailed data on passenger journeys that allow
specific passenger journey distances are not always available. In such circumstances, the average
journey distance per journey derived from a combination of passenger surveys and network modelling
may be used.
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Annex G
(normative)

Sea transport

G.1 Sea transport specific boundary

This annex {
of which is

The provisi
energy for t
by the ownsd

When in pol
related to tH

This implieg
or used to 1

energy, shall be included as part of the vessel operator’s GHG activity data. Similarly, refrigerant|

emissions 1
considered
call.

G.2 Reco

G.2.1 Gen
TOCs for sed

given in Talple G.1 for sea freight trafisport, Table G.2 for sea passenger transport and Table G.

combined s¢

mmended approach for defining'sea TOCs

hall be applied to any energy-consuming mode of sea transportation, the principal put
o transport passengers or freight, or both.

pns of this annex apply to energy-related GHG emissions linked to the €onsumpti
he propulsion of the vessel as well as the maintenance of freight in the ¢ondition reqy
r of the freight and passengers at the required conditions for comfortable passage.

't, or at other locations where transfer of freight or passengers takées place, GHG emis
e vessel’s GHG activity data shall be calculated and reported aspart of the sea TCE.

haintain goods or passengers that remain part of the ship’s freight, particularly elect

elated to the maintenance of freight or passengers at required temperatures sha
hs part of the sea TOC, even when replenishmentof the refrigerants occurs during a

eral

transport should be structured based on a suitable combination of the influencing fa

a transport of passengérs and freight.

Table G.1 — Sea freight TOC characteristics

pose

bn of
hired

sions

that any energy supplied from shore that is stored and stibsequently used for propulsion

rical
GHG
1l be
port

ctors
3 for

Vessel type Freight condition Service type
Bulk [carrier Ambient Scheduled (by origin and
Chenjical tanker Temperature-controlled destination pairs)

. . Tramp

Genefalcargo Mixed ambient and
Ro-Rb temperature-controlled
Liquefied gas tanker
0il tanker

Other liquid tanker
Container

Vehicle carrier

Key

Ro-Ro: roll-on roll-off freight

70
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Table G.2 — Sea passenger TOC characteristics

Vessel type

Vessel size

Service type

Passenger ferry

Cruise ship

Varies by vessel type (see
Table G.4)

Scheduled (by origin and
destination pairs)

Chartered

Table G.3 — Mixed sea freight/passenger TOC characteristics

Vessel type

Vessel size

Service type

Ro-Paxferry

Vartes by vessettype{see

Table G.4)

Schedutedtby origimamd
destination pairs)

Chartered

Key

Ro-Pax: mixture of roll-on roll-off freight and passengers

G.2.2

Vessel-based categorization

The list of ship types set out in the International Maritime Organization (IMO) Fourth GHG S

presented in Table G.4, combines freight type, vessel type, vessel siZe categories and freig
(for flully temperature-controlled ships), into a commonly applicable set of TOCs for use wh

basef categorization is helpful. (For further detail of the process of developing the list o
see dection 2.2.1 of the IMO study.[38]) This is particularly the case for charter service

individual vessel is known to both parties in the charter agreement. In such circumstancs

primary data is preferred, meaning that the TOC catégorization is merely for information
primary data are not available then the TOC parameters become relevant to specify modell

of deffault values.

Table G.4 — List of ship types set out in the IMO Fourth GHG study/(38!

tudy,[38] and
ht condition
ere a vessel-
" ship types,
5 where the
s, the use of
However, if
ng or choice

Ship type Size category Unit

Bulk carrier 0t09999 dwt
10 000 to 34 999 dwt

35000 to 59999 dwt

60 000 to 99 999 dwt

100 000 to 199 999 dwt

200 000+ dwt

Refrigerated bulk 0to1999 dwt
2000to 5999 dwt

6000 to 9999 dwt

10 000+ dwt

Chemical tanker 0to4999 dwt
5000to 9999 dwt

10 000 to 19 999 dwt

20000 to 39999 dwt

40 000+ dwt

General freight 0to4999 dwt

Key
dwt: deadweight tonnes

cbm: cubic metres

GT: gross tonnes
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Key
dwt: deadweight tonnes

cbm: cubic metres

GT: gross tonnes

72
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Table G.4 (continued)
Ship type Size category Unit
5000 to 9 999 dwt
10 000 to 19 999 dwt
20 000+ dwt
Liquefied gas tanker 0to 49 999 cbm
50 000 to 99 999 cbm
100 000 to 199 999 cbm
260-069 eb
dfil tanker 0to 4999 dwt ‘](,b
5000 to 9 999 dwt 0
10 000 to 19 999 dwt oD
20 000 to 59 999 dwt 0
60 000 to 79 999 dwt_
80 000 to 119 999 awt’
120 000 to 199 999 S dwt
200000+| <& dwt
Qther liquids tankers 0to 999 dwt
10004 dwt
Container 0 tooc):§9 TEU
1000 t64°999 TEU
2.000'to 2 999 TEU
31000 to 4 999 TEU
75000 to 7999 TEU
. 8000to 11999 TEU
" 12000 to 14 499 TEU
- 14 500 to 19 999 TEU
~O 20 000+ TEU
Ferry: Pax only OV 0to 299 GT
\f'o 300 to 999 GT
Q(O 1000 to 1999 GT
& 2 000+ GT
Cruise Q‘( 0to 1999 GT
@ 2000 to 9 999 GT
é 10 000 to 59 999 GT
oU UuUU t0 97 7597 Gl
100 000 to 149 999 GT
150 000+ GT
Ferry: Ro-Pax 0to 1999 GT
2000 to 4 999 GT
5000 to 9 999 GT
10 000 to 19 999 GT
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Table G.4 (continued)
Ship type Size category Unit
20 000+ GT
Ro-Ro 0to4999 dwt
5000 to 9999 dwt
10 000 to 14 999 dwt
15 000+ dwt
Vehicle 0to 29999 GT
30-8000-t649-999 &t
50 000+ GT
Key
dwt: deadweight tonnes
cbm: cubic metres
GT: gross tonnes

G.2.3 Service-based categorization

Serv

user
knov

ce-based categorization provides a useful basis for defining the TOCs where the trans
purchases transport for freight or passengers between the origin and the destinat
ing, or being able to choose, the specific vessel they,or their freight will travel on. Thig

port service
ion without
is often the

case|for container, Ro-Ro, Ro-Pax or Pax only ferry lines.

In sfich cases, the transport operator is sometimes able to provide aggregated valyes that are

repr¢sentative for the overall operation based on the schedules that are in place.

G.3 | Calculation parameters

G.3.1 Transport activity distance

Tran
over
tranf
infon

kport activity distance for sea transport should be either the SFD, taking into pccount the
11l route and specific channels available to the vessel in question, or the GCD. Several|specific sea
port distance calculdtors are available. For more accurate results, use the most specifilc and recent
mation.

A

G.3.2 Distance adjustment factor

In agcordance with 10.4 and Formula (25), if the transport distance type used for transport activity
differs-from the transport distance type used for GHG emission intensity, a DAF shall{ be applied.
ThisIDAF should be calculated based on the best available information regarding deviatians from the
transport activity distance. The DAF should be relevant to the context in which the transportation
occurs. If no specific operational DAF is available, a default global value can be used, e.g. Clean Cargo
recommends using a DAF of 1,15 to increase the SFD by 15 %.[15] This is based on actual sea transport

distances being, on average, 15 % greater than the shortest feasible port-to-port route.

G.3.3 Alternatives to mass-based calculation

For containerized shipping, the number of TEU slots available onboard is both the primary limiting
characteristic and the mechanism by which bookings are made. As such, the TEU is the unit established
within the industry for calculation and is recommended as the unit to be combined with the transport
activity distance when calculating transport activity in this specific subsector.
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G.4 Mode-specific considerations

G.4.1 Calculation time period

This methodology can be applied over a defined period during which multiple journeys occur, provided
that all input values represent transportation operations that occur during the same time period. For
journeys with multiple elements, GHG emissions for each element shall be calculated individually over
the same time period according to the manner described for individual journey legs and chartered
routes before aggregation.

In practice, for high frequency, regular, repeatable or short duration transport (e.g. container

shipping op
transportat
fluctuationg

The charter
appropriate
quantificati
characterist
both the tra

transport operator and the service user to subsequently aggregate journeycdata into annual repor

G.4.2 Alld

In some cix
conditions
conditions.

For calculat
GHG emissi

consignmenjts based on the share of energy requiredto move the freight, applicable to all consignm

and the ene|
temperatursy

G.4.3 Alld
For calculat

For sea tran|
Pax ferries,
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should be us

Table G.5 gi
calculation.
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brations), 1t 1Is common for the operator to aggregate a year's worth ot operational daf
on operations that occur during that time period. This has the benefit of removingSed
from the reported results that can obscure more significant long-term trends.

operations that are common within bulk shipping represent an example-of where
to deviate from the use of annual data aggregation and instead perforim journey-sp
bn and reporting because they are often one-off, non-repeating journeys, with sp
ics and for which the data are identifiable for the individual jourheys in the syster]
nsport operator and the transport service user. The opportunity:still exists for bot

cation for mixed temperature-controlled consignments

cumstances, it is necessary to transport freight that needs to be kept under sp
e.g. within a defined temperature range) on the same vessel as freight that is at am

ion purposes, this shall be treated as a single TOC. The GHG activity data and henc
pns shall subsequently be allocated between the ambient and temperature-contr

rgy used specifically to maintain.the temperature-controlled freight within the reqy
e range.

cation for mixed passenger and freight operations — Ro-Pax ferries

on purposes, this shall be treated as a single TOC.

sport, the main instance of combined transport of passengers and freight is the case o
which are identified within the IMO classification as a ship type with 5 size subcateg]
1.4). Two opfions are provided in 5.4.3 for the general case of combined transpg
hnd freightiin this instance, the second option, based on the use of passenger equival
ed.
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Table G.5 — Standard passenger-equivalent values for Ro-Pax ferries

Passenger transport Freight transport
peq peq

Individual passenger (including luggage) 1,0|Small van 1,3
Passenger car 1,3 |Large van 3,5
Bus/coach 10,0 |Rigid truck 10
Caravan, small 1,1 |Articulated truck 18
Caravan, medium 2,3 |Unaccompanied trailer 14
Carayamtarge 35
Moblle home 3,5
Motqrcycle 0,3
NOTIE The passenger-equivalent values contained are based on a combination of mass-based (ihcluding|the mass of
pass¢nger decks) and volume-based equivalence. Using these two inputs appears to provide a balanced outcme that does
not upduly favour either passengers or freight at the allocation stage.

The lLumber of passenger equivalents of a passenger vehicle shown in Table/G.5 excludes thg
trangported meaning that the total number of passenger equivalents fora’car carrying three

is 4,3, i.e. 1,3 for the car itself plus three for the passengers.

passengers
e passengers

The GHG activity data and hence the GHG emissions shall subsequently be calculated at the level of an

individual passenger for a passenger transport chain, or a consignment for a freight transp

accordance with the standard rules for passenger or freighttransport, respectively.

ort chain, in
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GHG emissig
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transport e
air conditiol
whether out

GHG emissi
GHG emissi
generation 9

GHG emissi
included an

eral
hall be applied to any hub enabling the transport chain from:
per to the consignee (for freight);

in of a journey to the final destination of the journey (for passengers).

and distribution centres. Hubs for freight, also known as “logistics hubs”, are self-cont{
handling freight, including freight acceptance and releaseeécurity and documentatior
ight within or to other modes of transport. The equivalent for passengers is self-contz
the connection of passenger transport within or to other modes of transport, such as
irport terminals and railway stations.

) operations to be included in hub GHG emission calculation

n of a journey to the final destination’ of the journey) that consume energy or (
eakage are included.

ers or containers (e.g. shunting, push boats, aircraft pushers) within a hub, or shuttleg
mployees who steer self-driving vehicles within a roll on/roll off terminal, or relati
ning of these vehicles/vessels, shall be included in hub operation calculations, regardlg
door or indoor, as ar€ e.g. pilot boats or tug vessels.

ns related to eléetricity used to cool refrigerated containers or vehicles, whether ind
ns from purchased electricity or direct GHG emissions resulting from on-site electi
hall be allogated to hub operations.

bns resulting from energy use for handling luggage accompanying passengers sha
1 allocated to hub operations for passenger transfer; GHG emissions resulting from er

use for han(ii

ling pre-shipping luggage shall be allocated to hub operation for freight transhipme

e, but are notlimited to, rail/road terminals, cross-docking sites, airport terminals, termlinals

lined
that
lined
ferry

ations (enabling the transport chain from-the originator of a consignment to the consignee

ause

ns resulting from energy use by‘dedicated vehicles or other equipment that move vehicles/

that
g to
ss of

irect
ricity

1l be

ergy
nt as

they refer to package freight.

GHG emissions resulting from processes for storage of goods at hubs, such as warehousing, may be

calculated a

s described for transhipment processes.

H.1.3 Operations to be excluded from the hub GHG emission calculation

Inbound or outbound transport operations of the previous or subsequent TCE (e.g. vehicles or vessels
entering or leaving the hub) are not part of the calculation. Any related GHG emissions caused by
energy consumption or refrigerant leakage shall be accounted within the relevant TCE. As is any grid
electricity used to charge electric vehicles leaving the hub (e.g. electric vans or cars).

GHG emissions related to energy used by vehicles or vessels while temporarily at a hub should be
allocated to the transport operation. Examples include energy used by auxiliary or main engine of a
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vehicle/vessel/aircraft or provided by ground power units (airports) or shore power (in ports). Users
may, alternatively, assign such GHG emissions to hub operations but shall do this in a consistent manner
in order to ensure all GHG emissions are allocated and documented transparently.

Refill of refrigerants into refrigerated containers or vehicles shall be allocated to transport operations
of respective inbound or outbound TCE (in accordance with Annex I).

Hosting of people for the purpose of staying (e.g. hotels, restaurants) is excluded, as is the parking of
cars for previous or subsequent passenger transport legs (e.g. car parks, including car rental facilities),
commuting of hub employees and shopping malls.

Energy cansumption needed for ICT services pnrrhnqu by external server prnvidprc shall be excluded
from| the hub GHG emission calculation, see Annex N. GHG emissions resulting from self-dfriving cargo
(e.g. In roll on, roll off terminals) are also excluded.

H.2 | Recommended approach for describing HOCs

The ¢hoice of HOC should reflect the needs of the user of this document, taking'into account GHG activity
datalavailability and relevance to the particular transport chain under:censideration. HO(s should be
strugtured based on a suitable combination of the influencing factors.given in Table H.1.

Mair| stations and regional stations within a national rail network/may be grouped separat¢ly to reflect
the different characteristics of each.

Table H.1 — HOC characteristics

Processes Freighttype Condition
Freight transhipment only Average/mixed Ambient
Passenger transfer only Containerized/swap bodies Temperature-controlled
Combined passenger and Palletized
freight transfer Piece goods/break bulk
E‘é‘sggztranshlpment and Dry bulk
Liquid bulk
Vehicle transport
Other

H.3| Calculatien parameter

For freight the'calculation parameter “tonnes throughput” shall be used.

NOTH In addition to the mass other relevant allocation units, e.g. m%, m3, TEU, number of contai|ners, number
of velpicles can be used.

For passengers the allocation parameter “passenger throughput” shall be used.

H.4 Hub-specific considerations

H.4.1 Transport nodes covering a number of hubs

Transport nodes, such as maritime and inland ports, railway stations and airports, may need to be
broken down into a number of hubs directly enabling the transport chains. When defining the individual
hubs located at a transport node, approaches may be used such as:

— control approach, e.g. operational or financial control;
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— geographical boundaries.

The chosen approach shall be consistent for all hubs at one transport node.

The hub boundaries specify the processes and related GHG activity data to be included in the
quantification of GHG emissions of each hub. On-site transport between different hubs of a transport
node shall be allocated in its entirety, i.e. either to one or other of the hubs or divided between the hubs.

EXAMPLE 1

A port facilitates the loading and unloading of passengers or freight from ships, ferries and
other commercial vessels. Activities associated with ports include the operation of vessels, freight handling
equipment, locomotives, trucks, and storage and warehousing facilities related to the transportation of freight
or passengers as well as the development and maintenance of supporting infrastructure. Ports typically have

multiple ter

transport to foad or rail transport and vice versa. Terminals can consist of multiple hub types, such aswh
and/or bulk freight loading and/or unloading structures, landings and receiving stations. GHG emigssion so

at terminals
the terminals

GHG emissi
geographic
TCE calculaf

EXAMPLE 2
as the transfj
different hub

(departure and arrival) and the railway station.

EXAMPLE 3
versa. Depen
geographical

H.4.2 Allg
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and the corl
is eased by
collection is|
group, the
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over time fo

This allocat

|

Ir each hub related to'the HOC and shall be documented transparently, as appropriate.

inals which are designated areas used for the transfer of freight and/or passengers from.m

nclude freight handling equipment (e.g. gantry cranes, forklifts) as well as the elegtricity us
for purposes of lighting and temperature control (heating and cooling) of the building.

pns produced within the port boundary from mobile sources thathtravel beyong
boundary, such as ocean-going vessels, locomotives and trucks, are included in tran
ions.

An airport enables the transhipment of freight from air transport\to road and vice versa a
br of passengers from air transport to road or rail transport and\¥ice versa. For this airport,
5 can be identified: the air freight handling terminal (departur®and arrival), the passenger ter

A railway station enables passenger transfer from rail to road and local public transport an
Hing on materiality, this railway station can be used‘as one hub or subdivided into two hubs
boundaries: rail hub and local public transport hub,

cation of GHG emissions of the HOC level

‘esponding GHG emissions shall-be calculated for each group (as set out in Clause 9).
beparate data collection (e.g. metering) at the equipment level; however, this separate
rarely possible in practice..Therefore, if GHG activity data are not available for the selg
iser shall allocate the GHG activity data following the principles of extrapolation
lity (see the examples inTable H.2). The chosen allocation principles shall remain consi

on shall follow.the relevant requirements of the freight or passengers as setin 9.3.3.
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Table H.2 — Example allocation principles and areas of application within hubs

Operational area

GHG activity

Example allocation principles

Material handling
equipment

Energy

Regarding activities (e.g. transhipment, shunting) and the
respective quantity of freight requiring these activities.

Including the consideration of basic processes u

shipments, where energy consumption is difficult and/or
time consuming to allocate (e.g. freight receipt, dispatch, IT
infrastructure, offices). These may be summarized in one
general group, the GHG emissions of which are allocated

evenly to all shipments.

sed for all

Tran|

sfer equipment

Energy

Regarding zones or activities (e.g. de-/boarding
restrooms, waiting areas) and the respectiveqy
passengers requiring these activities.

Including the consideration of basic\processes u
passengers, where energy consumption is diffic
or time consuming to allocate (e.g. luggage hand
rest rooms, IT infrastructure,.offices). These m3
summarized in one gengral-group, the GHG emis
which are allocated evenly to all passengers.

shuttles,
antity of

sed for all
ult and/
ling,

y be
sions of

Ligh

[ing

Electricity

By the use of functiehal areas which are defined
the hub in whichyspecific operations take place
respective amount of freight or number of passsg
passing threugh these functional areas.

zones of
ind the
ngers

Tem

berature

requfirements

Energy

By the enérgy consumption of the relevant temy
controllequipment and the quantity of ambient
refrigerated freight.

erature
ind

Refrigerants

By the quantity of refrigerants refilled and the d
refrigerated freight.

[uantity of
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Annex I
(normative)

Approach to account for refrigerant leakage GHG emissions from
mobile air conditioning and temperature-controlled freight units

I.1 Gened

The functio
transport. 4
properly wl
within the r
of the refrig

This annex
to maintain
form of tran|

.2 Refri

As introdud
transport ch
group of tra

When estab
composition
the transpo

.3 Reco
NOTE Sd

Fluorinated {
volumes for t

during transportation operations

ral

|1l transport refrigeration systems must be robust and sturdy so that|they can per
nile withstanding movements and accelerations during transportation. However,
pfrigeration system still occur due to vibrations, loose connectionsand general degrad
eration system.

hall be applied to any transportation refrigeration system, the principal purpose of wh
temperature control of passenger spaces or freight, or both, linked to an energy-consu
sportation.

gerant leakage in operations to be included in GHG emission calculaf

ed in 6.2, the quantification of GHG emissions from any transport operation witl
ain shall start with the selection of a TOCrelated to this TCE. This TOC shall be a consi
nsport operations relevant to the TCE.

lishing a TOC, consideration should’be given to characteristics that affect the scale
of the TOC and the needs of the-users of this document (i.e. both transport operato
't service user).

mmended approach for calculating refrigerant leakage GHG emissiol
urces and methgds v consulted: Reference [34] Chapter 7, Volume 3, Table 7.9: “Emissio

ubstitutes for @zoftte Depleting Substances”. Also referenced: various industry sources for cay
emperature-controlled mobile freight units for freight trucks.

I.3.1 Step 1: Determine the refrigerated transport application type as part of the T(

For examplg:

h of a transportation refrigeration system is to maintain a specified tempéerature dfiring

form
eaks
htion

ich is
ming

ion

hin a
stent

and
- and

1\

ns of
acity

C

— automobile type;

commercial truck type.

When the vehicle type is unknown, or no factors exist, consider using factors for the “most-similar”
type of vehicle to the one that would be likely to be used in that transportation operation.

1.3.2 Step 2: Determine a charge capacity quantity of refrigerant for the TOC

For example:

— for automobiles, where charge capacity is unknown, use a default charge capacity range of 0,500 kg
to 0,750 kg refrigerant for mobile air conditioning units, with a middle point of 0,625 kg;
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— for commercial trucks, where charge capacity is unknown, use a default charge capacity of 1,5 kg
refrigerant for mobile air conditioning units;

— for commercial trucks, where charge capacity is unknown, use a default charge capacity range
of 3 kg to 8 kg refrigerant for temperature-controlled mobile freight units (e.g. a trailer with a
transportation refrigeration unit), with a middle point of 5,5 kg.

1.3.3

Step 3: Determine an annual leakage rate of refrigerant for the TOC

For example:

4

1
1

1.3.4

For e

f re

nits,

with a middle pointof 15 %5

)

frigerant capacity for mobile air conditioning u

for commercial trucks, where annual leakage rate is unknown, use a default leakage ra
20 % of refrigerant capacity for mobile air conditioning units, with a middlepairit of 15

for commercial trucks, where annual leakage rate is unknown, use a default leakage

0 50 % of refrigerant capacity for temperature-controlled mobile freight units (e.g. a t
ransportation refrigeration unit), with a middle point of 32,5 %

Step 4: Multiply to derive an annual leakage mass for’the TOC

xample:

1

1.3.5
refr
If thd
1

q

For e

or automobile mobile air conditioning units: (0,625 x%,15) = 0,093 75 kg annual refriger

or commercial truck mobile air conditioning whits: (1,5 x 0,15) = 0,225 kg annual
akage;

or commercial truck temperature-controlled mobile freight units: (5,5 x 0,325) = 1,787
efrigerant leakage.

Step 5: Multiply the annual refrigerant leakage by the GHG emission fact
gerant used

refrigerant used is not known, consider using a default GHG emission factor thatrepre
he refrigerant most €oirimonly used in a given region for that type of transportation o

1 default GHG emission factor representing a weighted average of the values for
ommonly used.ih a given region for that type of transportation operation.

xample:

or automobile mobile air conditioning units, using GHG emission factor of 1 430 kg
t3%4a: 0,093 75 kg annual refrigerant leakage x 1430 = 134,1 kg CO,e from leakage for

0 % to 20 %

te of 10 % to
%;

rate of 15 %
railer with a

antleakage;

refrigerant

5 kg annual

or of the

sents either:
peration;

refrigerants

CO,e/kg for
the example

H pa R A | 4 lLala it ot s FaVal
dITLUTIUTTIUITICTU AUTUTITUOTICT T AITS PUT TAtTUIT TUG,

— for commercial truck mobile air conditioning units, using GHG emission factor of 1 430 kg CO,e/
kg for R-134a: 0,225 kg annual refrigerant leakage x 1 430 = 321,75 kg CO,e from leakage for the
example air-conditioned commercial truck transportation TOC;

— for commercial truck temperature-controlled mobile freight units, using GHG emission factor of
1 430 kg CO,e/kg for R-134a: 1,787 5 kg annual refrigerant leakage x 1 430 = 2 556 CO,e from

1

eakage for the example temperature-controlled commercial truck TOC.

1.3.6 Step 6: Assign to transport activity of the TOC to derive GHG emission intensity

Divide by the appropriate transport activity value for the TOC to derive a mass of CO,e/passenger km
or CO,e/tonne km as an input to the overall GHG emission intensity factor for the TOC.
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This approach can overestimate leakage for very short trips of less than one-day duration. However,
it is more likely that the methodology is conservative, and underestimates total hydrofluorocarbon
GHG emissions attributed to the transportation operation, as it does not account for pro-rating of GHG
emissions from recharges and eventual disposal (less any refrigerant reclamation). Additionally, the
wide range of specific circumstances can lead to a wide range of variability in outcomes. Thus, the
approach is intended to primarily establish a marker using a conservative approach which can be
refined over time. If the operator has more specific comprehensive information about annual refrigerant
purchase records that encompass all the operations within the calculation, using that approach (as
outlined in above IPPC reference) is preferable, as it would lead to more accurate outcomes.

1.4 Calcylationtime period

This methoq
that all inpy
journeys wi
the same ti
routes befor

In practice,
worth of o
has the ben
significant |
results shou
operation.

lology can be applied over a defined period during which multiple journeys occuf, proy
t values represent transportation operations that occur during the same time periog
th multiple elements, GHG emissions for each element shall be calculated individually]
me period according to the manner described for individual journey legs’ and chart
e aggregation.

for high frequency, regular, short duration transport, it is common to aggregate a
erational data for transportation operations that occur durihg that time period.
fit of removing seasonal fluctuations from the reported results than can obscure
png-term trends. When estimating refrigerant leakage GHG emissions on an annual |
ld be pro-rated by the number of days per year that the tfansport refrigeration units g
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Annex |
(normative)

Additional requirements and guidance for GHG emission factors

J.1

General

As st
cons
emis|
total
In ed

appr

Com
For 1
proc
feedd

ated in 5.2.2, the extent of GHG emissions to be calculated and reported for transpor
sts of the sum of the GHG emissions arising from vehicle and hub operation as.well
sions associated with the provision of the energy used. The total operational-GHG en
energy provision GHG emissions are reported separately as well as a totaDGHG em
ch case, the GHG emissions are quantified as mass of CO, equivalent, through the aj
ppriate GHG emission factors which include the full energy carrier life cycle.

parability of calculation output relies on the use of robust and ¢onsistent GHG emis
hany traditional and new energy carriers, there is a wide range-of possible feedstocks
bsses, regions of production and interdependencies (e.g. réfinery efficiency, crude o
tock production for biofuels). For this reason, Annex Kyprovides GHG emission fad

t operations
as the GHG
hissions and
ssion value.
bplication of

bion factors.
production
il quality or
tors for the

re sufficient
available at

most
infor
time

relevant transport energy carriers which can only be seen as a starting point whe
mation on the GHG emissions associated with the energy production and usage were
of writing.

bve difficult
brovision in

Since
in re
accol

the inclusion of all upstream processes (including plant infrastructure) can pr
ality, the use of clearly stated cut-off critéria for GHG emission factors of energy
‘dance with 5.2.3 is possible.

J.2 | Biofuels

GHG |emission factors for biofuels‘shall include the following:

FHG emissions from the(extraction or cultivation of raw materials;

innual GHG emissiensfrom carbon stock changes caused by land-use change (20-year gerspective);

q
HG emissions{from processing;
HG emissions from transport and distribution;

FHG emissions from the fuel in use.

Removal of atmospheric CO, during cultivation of raw materials shall be excluded based on the
assumption that this removal matches the subsequent GHG emission due to combustion in the
operational phase. Hence, CO, emissions of the fuel in the operational phase are zero for biofuels but all
GHG emissions of other GHGs (e.g. N,O and CH,) of the fuel in the operational phase shall be included in
the GHG emission factor for biofuels.

Where a fuel production process produces, in combination, the fuel for which GHG emissions are being
calculated and one or more other products (co-products), GHG emissions shall be divided between the
fuel, or its intermediate product, and the co-products in proportion to their energy content (determined
by lower heating value in cases of co-products other than electricity and heat). A co-product is any of
two or more products coming from the same unit process or product system. The detailed application
of these rules can vary in different certification schemes, particularly the way in which broader
sustainability criteria are related to the individual co-products. For example, whether a certain process
output is considered a co-product or a waste can be determined by the provisions of the certification
scheme.
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Waste wood, straw, husks, cobs and nutshells as well as residues from biomass processing, including
crude glycerine and bagasse, may be considered to have zero life cycle GHG emissions up to the process
of collection of those materials. According to local legislation, this can be subject to prior screening
against wider sustainability criteria, e.g. requirements to meet sustainable land use criteria.

Indirect land use change (iLUC) can play a major role for crop-based biofuels, although iLUC GHG
emission factors need further collaborative work and agreement. Separate reporting of iLUC GHG
emissions is recommended along with clear, accompanying documentation of the sources and
assumptions used. Further information about iLUC can be found in References [24] and [25].

Fuels derived from oil crops such as palm oil or certain other food or feed crops should be considered
hlgh risk dug-tethetketihoodofthere bcqu a oisuifi\,aut assoctatedHHE ilupa\,t whicheat ucsqt P any
GHG emissign savings from the biofuel usage. This should be assessed on a case-by-case basisthrpugh
an established, accredited fuel certification scheme.

For all rengwable liquid and gaseous fuels of non-biological origin (commonly alsosreferred o as
“e-fuels”), the electricity used for the fuel production shall be included (in accordance ‘with Clause].3).

Energy and|GHG emission factors for biofuel blends shall be calculated using the factors of the [fuels
blended, taking into account their relative share in the blend based on fuel-yolume or fuel ernergy
content.

J.3 Electricity

GHG emissipns from electricity consumed by transport shall be_quantified using the location-hased
approach by applying the GHG emission factor that best characterizes the pertinent grid, i.e. dedi¢ated
transmissiop line, or local, regional or national grid-average‘GHG emission factor.

Where natipnal and sub-national GHG emission factofs are not available, global or regional |GHG
emission fadtors can be applied.

NOTE1 Tle location-based approach is a method to quantify GHG emissions from energy, based on average
energy generption GHG emission factors for defiped'geographic locations, including local, subnational or national
boundaries.

Grid-average GHG emission factors should be from the relevant reporting year, if available, or from the
most recent|year(s) if not. Grid-average GHG emission factors for imported consumed electricity should
be based on|the average consumption mix of the grid from which the electricity is consumed.

To ensure comparability of calculations carried out in accordance with this document:

— where fational legislation mandates the use of a database that lists specific local, regional and grid
averagel GHG emission factors, users should use the most current official GHG emission factory and
sources|available;

— the source of the GHG emission factor used shall be documented.

Energy provision GHG emission factors shall include all relevant GHG emissions associated with
generation of electricity, such as:

— transmission and distribution losses;

— other life cycle processes used in generating the electricity such as extracting, transporting and
processing the energy carrier, and the processes used in producing the capital equipment for
generating the electricity.

The GHG emissions from energy generation infrastructure may be quantified, documented and
reported separately.

If a TCE involves means of transport using electricity and crossing multiple regions, each electricity
grid GHG emission factor shall be used. For means of transport using batteries, an apportioning of
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the electricity use associated with each recharge to the specific electricity grid region(s) should be

cond

ucted.

The GHG emission factors shall include all applicable covered GHGs.

NOTE 2  National electricity GHG emission factors can be purchased from the International Ener

and c

an be available via life cycle databases or government publications/agencies.

gy Agency[3]

In addition to using the location-based approach, a transport provider may report using their own
electricity mix using the market-based approach, provided the contractual instruments conform to the
following quality criteria:

—
[(

q

q

— q

q

q

4

Whe
ener

NOTH
energ

EXAN
guarg
rates

NOTH
repoj
contr

If th¢
base

J.4

The {
The

— f

haracteristics of the generator;

dre ensured with a unique claim;

gre tracked and redeemed, retired or cancelled by or on behalf of the reporting entity;

gre produced within the country, or within the market boundaries where consumption

brid is interconnected.

by certificates, these transactions shall be documentéd'and reported separately.

y bundled with attributes about the energy generation, or for unbundled attribute claims.

PLE Contractual instruments can include‘energy attribute certificates, renewable energ

etc.

actually purchases.

 results are used for.a ‘product carbon footprint in accordance with ISO 14067, then
 electricity mix shall.be reported in addition.

General provision for GHG emission factors and sources

HG emission factors shall be listed and the following properties shall be given:

uebtype;

onvey the information associated with the unit of electricity delivered togeth¢r with the

ire as close as possible to the period to which the contractual instrument is applied and comprises
g corresponding timespan;

occurs if the

h the organization uses contractual instruments for GHG emission attributes, including renewable

3 Contractual instruments are any type of contract between two parties for the sale and purchase of

7 certificates,

ntees of origin, power purchase agreements, green energy certificates, supplier-specific JHG emission

4 The market-based approach'is’a method to quantify the indirect GHG emissions from energy of a
ting organization based on GHG.emissions emitted by the generators from which the reportinglorganization

the market-

iser shall.use GHG emission factors for fuels which conform with the provisions in this document.

— 1

ower heating value (M]/kg);

— density (kg/1) (for liquid fuels);

— operational GHG emissions (g CO,e/M]);

— total GHG emissions (g CO,e/M]J);

— biofuel blend (in % energy content) (if applicable).

The user shall clearly state the source of all GHG emission factors for fuels.

The potential for leakage of methane, itself a potent GHG, shall be taken into account when calculating
the GHG emissions resulting from the provision and use of methane-containing fuels such as compressed
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natural gas (CNG), LNG and their biogenic equivalents. Upstream venting of methane from the tank or
at various points further up the supply chain shall be considered in the energy provision component of
the overall GHG emission factor.
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Annex K
(informative)

GHG emission factors and sources

To provide a starting point for suitable sources and GHG emission factors for fuels, the major fuels used
in Europe are given in Tables K.1 and K.2 and in the United States (US) in Tables K.3 and K.4.

To erlnsure comparability of calculations carried out in accordance with this documentyw
legislation mandates the use of specific GHG emission factors, users should use-the
officjal GHG emission factors and sources available. For locations outside Europerand the
natignally mandated values apply, users can identify an alternate source, including from Ta|
K.3 and K.4 or their own values, if in accordance with this document.

S where no
les K.1 K.2,

Users should also check whether official sources have updated their valiles, so the most cufrent values

for ah official data source can be applied.
NOTE1  Thefactors from the GREET®Y databasel22] are recognized s an official source by the U§

NOTE 2 In Tables K.1, K.2, K.3 and K.4, diesel and gasoline refers‘to 100 % mineral diesel and
bioblends, synthetic or other boutique fuels.

government.

gasoline not

NOTHE 3  All the GHG emission factors in Tables K.1, K.2(K.3 and K.4 were calculated using the GWP 100a

(without climate-carbon feedback) in accordance with IPEG 20131441,

The pperational GHG emissions from gaseous filtels should be considered in a different Way than for
other fuels. The extent of the methane slip varies according to the engine technology, the way the engine

is run and any GHG emission abatement techiology that is fitted. The legislation that applie

s to engines

used|in different situations also varies, with different limits on methane emissions applying by location

and mode.

1) GREET®isanexample ofasuitable productavailable commercially. This information is given for the convenience

of users of this document and does not constitute an endorsement by ISO of this product.
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L.1 Guid
occupanc

L.1.1 Gen

The calculat
may be implemented using the following steps, within a given TOC:

Annex L
(informative)

Additional guidance for allocation to passenger according to

passenger class of travel

Step 1:]
from C;

Step 2:
differen
be colle

Step 3:

ance for the calculation of class factors based on area per seat and
y rate per class

eral case

ion of the class factor considering both the area per seat and the occupancy rate per

[he f different classes C, (k from 1 to f) should be identified and sorted in ascending g
being the lowest to Crbeing the highest.

The u different vehicle configurations L; (i from 1 to u)‘should be identified, based o
t areas for each class for each vehicle configuration and data regarding these areas s}
Cted.

[he average area per passenger for each class G, may be calculated, using Formula (L.]]

— U
ZJ 1ACk L 5L

Y
21 Cr /L

is the average area pgrypassenger for class Cj;
is the area for class-C; within vehicle configuration L;
is the transpaert activity distance, in kilometres, of vehicle configuration L;;

is the transport activity, in passenger kilometres, for class C; within vehicle
configtiration L;;

ig'the number of vehicle configurations L.

class

rder,

h the
jould

(L.1)

Step 4:

h class factor for each class 7Ck that characterizes the average area per passenger for

each

class C;, compared to C;, may be calculated, using Formula (L.2):

ch

where

NOTE

92

ZCk

_ DCy
@oC,

is the class factor for class Cj;

@C;,  isthe average area per passenger for class Cj.

By definition, z;; = 1.

(L.2)
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