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ISO 14083:

Foreword

2023(E)

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.
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Atfftention is drawn to the possibility that some of the elements of this documend may be the
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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
adOptedi vie 0o ake—it—wide 0 teabte—Foens C Ta a stor-cHGemisstons a eSs
from vehjcle and hub operation and associated energy provision are considered, this document-tak
into accolint the GHG emissions associated with production and distribution of energy (including,
example, |production and distribution of liquid energy carriers or grid transmission of electrieity). As
a result, ralculation results can enable a consistent comparison of possible different enérgy carrigrs
by transport service operators, users and any other interested parties. Calculation results are only
directly dJomparable if all options chosen are internally consistent.

V app d v, Cl a vdlid O

This docyiment covers all modes of transport (land, water or in the air, irrespective of the means|of
transport, i.e. vessel, vehicle or pipeline) and includes the operational GHG emissions from hubs whedre
they faciljtate transfer of freight or passengers from one element of a transpdrt chain to the next. It takes
account df operation of empty trips required for subsequent transportation of freight or passengers| It
is applicable at all stages along the entire transport chain (see also illustrative examples in Figure 1 and

Figure 2)

Figure 1 |provides an illustrative example of a freight transport chain from the point where freight
leaves itg last point of production or transformation (A, freight consignor) to the point where freight
reaches ifs first non-transport related operation (B, freight-consignee). This transport chain consists|of
five trangport chain elements (TCEs), the GHG emissions*of which are calculated separately. The fifst
and last TCEs (TCE 1, TCE 5) represent road services{C) covering pre- and on-carriage; TCE 2 to TCH 4
represent a rail freight service (D) composed of road/rail terminal operations (TCE 2, TCE 4) and mgin
carriage by rail transport (TCE 3).

C D C
A N — —— e e B — B
TCE1 TCE 2 TCE 3 TCE 4 TCE 5
Key
A freight consignor
B freight consighee
C road gervices
D rail freight service

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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https://standardsiso.com/api/?name=ba1f9ede7c8aca2301d6bcf63f1bdf58

ISO 14083:

C D E

A

2023(E)

[\ AR\ /DA B

TCE 1 TCE 2 TCE 3 TCE 4 TCE 5
Key
A | departure location
B[ destination
C | private car service
D[ air travel service
E | shuttle express service via rail

The reporting set out in this document reflects the need to repért information between th

in
th
tr

ndt part of this document.

This document is complementary to several existingsstandards. It is aligned with the ISO 14(

ar
liff
sh
st
in
co

©

Figure 2 — Illustrative example of a multi-element passenger transport chain

a transport chain because information known to the transport or hub operator, when re
e user of their service, helps the latter to quantify, bettermanage and reduce the impact
hnsport or hub activities. This is a standard for GHG emission calculation only; therefore, off

d ISO 14067 (see Figure 3). It contributes to the carbon footprint of products (see ISO 14067
e cycle assessment in accordance with the ISO 14040 family of standards and ISO 14044
ows the relationship of this document to.other International Standards of the ISO 14040
hndards and the ISO 14060 family of standards, using the example of a freight transport
Cluding possible stages within the life-cycle of a product bought online as well as example to
vered by a company’s GHG inventory:

e parties
ported to
s of their
setting is

64 series
) and the
Figure 3
family of
thain and
pics to be
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ISO 14064-1 GHG inventory of company

Category 1 Category 2 Transportation Category 4 Category 5 Category 6

Category 3:

D

N S n

Carbon footprint of product ISO 14067 \

o)

Supply of Distribution Online Final

P i ! ! .
resources roduction " % product retail delivery Productuse »Endof Life«
/
Transport Transport Transport
chain chain chain

Principles &
framework for life
cycle assessment
ISO 14040/44

GHG emissions GHG emissions GHG emissions

ISO 14083

ISO 14083 ISO 14083

GHG inventory
and report

CEP study
report

Transport chain
GHG report

GHG statement GHG statement GHG statement

Engagement type consistent with the needs of the intended user

Figure 3

NOTE

i i i

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

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

— Relationship between the ISO 14040 family of standards and the ISO 14060 family |of

standards, using the example of a freight transport chain

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 —Seope

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

There are no normative references in this document.

3| Terms and definitions
Fdr the purposes of this document, the following terms and definitions apply.
ISP and IEC maintain terminology databases for use in standardization at the following addresses:

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

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

3.1 Terms related to transport chain-operations

3.1.1
cable car
ropeway
transport system where vehicles (3.1.35) are moved by at least one cable motorized by a machjinery

Nate 1 to entry: Vehicles circulating on cable(s) whose movement is not transmitted by at least one cable are not
copsidered cable cars. Vertical elevators are also not considered cable cars.

3.1.2

charter
contract for the-hire of a specific vehicle (3.1.35) from an owner for a specified period of time for the
charterer’s-purposes subject to agreed restrictions

3.1.3
cdllection and delivery round
tr i

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.

© IS0 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 vehjcles (3.1.35) operated by one transport operator (3.1.30)

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

[SOURCE| EN 14943:2005, 3.437, modified — “materials, commodities, parcels, etci*:added.]

3.1.8
hub
DEPRECATED: node
DEPRECATED: site
DEPRECATED: station
DEPRECATED: facility
DEPRECATED: centre
DEPRECATED: depot
location where passengers (3.1.16) transfer and/or freight{3:1.7) is transferred from one vehicle (3.1.3[5)
or mode pf transportation to another before, after or.between different elements of a transport chdin
(3.1.25)

Note 1 to ¢ntry: Hubs include, but are not limited to)rdil/road terminals, cross-docking sites, airport termingls,
terminalsfat seaports and distribution centres.

3.1.9

hub actiyity

parametdr that quantifies the throughput (3.1.21) of a hub (3.1.8)

3.1.10

hub equirment

equipment and facilities used within a hub (3.1.8) to transfer freight (3.1.7) or passengers (3.1.16)
3.1.11

hub opernation
operatior] in ordeito transfer freight (3.1.7) or passengers (3.1.16) through a hub (3.1.8)

3.1.12
hub operation-categery

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.

ified in the

lohg continuous line of pipes, including ancillary equipment, used for transportingfreight (3.1.7)
[SPURCE: ISO 6707-1:2020, 3.1.2.30, modified — “freight” replaced “liquids or‘gases”.]

3.1.18

pipeline transport
mpvement of a medium (liquid, gas, liquefied gas, slurry) through aSystem of pipes from ong¢ location
tolanother

3.1.19
rdund trip
grjoup of sequential journeys that start and end in the same place, whatever the intermediate fouting

3.1.20

shipment
identifiable collection of one or more freight (3:1.7) items (available to be) transported together from
thee original shipper to the ultimate consignee

Ndte 1 to entry: A shipment may be transportéd in one or a multiple number of consignments (3.1.4).

Ndte 2 to entry: A shipment can be(aggregated or disaggregated to different consignments according to the
refjuirements of the means of transportation on any one element of the transport chain (3.1.25), e.g. §ingle bulk
unlits and packages can be aggregated on a pallet and such pallet can be handed over as a unit for aggrejgation in a
coptainer, which in turn is treated as a consignment in a vehicle (3.1.35).

Ndte 3 to entry: Although fconsignment” and “shipment” are common terms often considered as syronyms, in
thjs document and othértechnical publications, a consignment is differentiated to a shipment. Indeed, 4 shipment
refers to a grouping-of freight corresponding to the shipper needs, whereas a consignment refers a grouping of
freight according toa carrier or freight forwarder’s transport solutions.

[SPURCE: 1S9:26683-1:2013, 3.34, modified — “freight” replaced “goods”. Notes 2 and 3 to ent1ty added.]

bd within

nd 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.]

© IS0 2023 - All rights reserved 3
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3.1.23

transport
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”,

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

infrastructure, vehicles and operations” deleted.]

3.1.24

of

transpor
paramets

3.1.25

transpor
sequence
together,

Note 1 to ¢

Note 2 to
freight or

3.1.26
transpoi
TCE
section o
is carried

EXAMPLE|
then one 7|

Note 1 to ¢

3.1.27
transpoj
distance
(3.1.35) 4

Note 1 to
vehicle m4
distances |
distances (

3.1.27.1

actual dilstance

transport

EXAMPLE

e denpnde.
LAdULIVILY

r that quantifies passenger (3.1.16) or freight (3.1.7) transport (3.1.23)

t chain
of elements related to freight (3.1.7) or a (group of) passenger(s) (3.1.16) that, when tak
constitutes its movement from an origin to a destination

entry: Where there are two or more elements, in the majority of casesysone of them implies that
passengers use a hub (3.1.8).

t chain element

a transport chain (3.1.25) within which the freight (3.1.7) or a (group of) passenger(s) (3.1.1]
by a single vehicle (3.1.35) or transits through a single hub (3.1.8)

If a multimodal trip of a passenger includes takirg a bus from stop “L4” to stop “L7” of bus line *
CE is the trip of the passenger from “L4” to “L7”

ntry: See Figures 4 and 5.

t distance
between the origin and the destination of a passenger (3.1.16), a consignment (3.1.4) or a vehi
long a specified route

entry: For the use of this~document, the route followed by the passenger, the freight (3.1.7) or 4
y be different from that.originally planned. This leads to two categories of transport distances: actt
3.1.27.1), and distances used for calculation of greenhouse gas emissions (3.2.8), i.e. transport activ|
3.1.27.4).

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

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

ntry: A passenger or a group of passengers can include their luggage and, if any)their vehicles (3.1.3%).

~

e

he
yal

ity

3.1.27.2

great circle distance

GCD

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

along the

surface 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.

3.1.27.4

trpnsport activity distance
transport distance (3.1.27) related to passengers (3.1.16) or freight (3.1.7) moved, used las a parameter
for calculation of transport activity (3.1.24)

3.1.28
transport operation
opleration of a vehicle (3.1.35) in order to transport passengers (3.1.16) and/or freight (3.1.7)

EXAMPLE If a multimodal trip of a passenger includes taking a bus from-stop “L4” to stop “L7” of bus line “L”,
thjs requires a transport operation being the operation of this bus on line¥t’, from the first stop “L1”[to the last
stop of this bus line.

Ngte 1 to entry: It includes cases where the destination is the sanfe as the origin passing through othef locations
on the way.

3.1.29

transport operation category

TOC

grjoup of transport operations (3.1.28) that shape'similar characteristics

Ndte 1 to entry: Annexes A to G contain recommendations for the characteristics used to specify thge TOCs for
each transport mode.

3.1.30

trpnsport operator
entity that carries out transport operations (3.1.28) involving carriage of freight (3.1.7) or pjassengers
(311.16), or both

3.1.31

transport service
service provided to’a transport service user (3.1.33) for the transport (3.1.23) of freight (311.7) or a
pdssenger (3.1¢16) from an origin to a destination

Nqte 1 to entwy: A transport service can imply multiple transport chain elements (3.1.26), requiring both transport
operations)(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
standardaatased—to—express—a—mber—ofcontatrers—eotvarioustensths—andtor—deseribine—the

capacities of container ships or terminals

[SOURCE{ EN 14943:2005, 3.1166]

3.1.35
vehicle
any mear]s of transport (3.1.23)

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

3.1.36
vehicle operation
deploymeént of a vehicle (3.1.35) to fully or partially provide a transpont operation (3.1.28)

3.2 Terms related to greenhouse gases and energy

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

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

[SOURCE{ISO 14064-1:2018, 3.1.13]

3.2.2
energy carrier
substance¢ or phenomenon thatcan be used to produce mechanical work or heat or to operate chemigal
or physichl processes

Note 1 to|entry: For the purposes of this document, energy carriers can be electricity, fuels (fossil, biofudls,
synthetic jand blends)X steam, heat, compressed air or other similar media, which can be purchased, stor¢d,
treated orfused in-apiece of equipment or in a process, or recovered.

Note 2 to pntryx Where required for the quantification of greenhouse gas activities (3.2.6), quantities of energy

carriers should be expressed in a manner that is unambiguous for subsequent calculation steps. This may belin

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,)

[SOURCE: ISO 14064-1:2018, 3.1.12.]

3.2.5

+ 1
gl CCIIIUUsST gds5

GHG
gaseous constituent of the atmosphere, both natural and anthropogenic, that absdrbs™ 4

Iral
Su

N(
Red

Nd
re
at

[S

3.
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gn
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Nd
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2.8

nd emits

iation at specific wavelengths within the spectrum of infrared radiation emitted“by the Earth’s

rface, the atmosphere and clouds

portl32],

te 2 to entry: Water vapour and ozone are anthropogenic as well as natural’ GHGs but are not :1;
fognized GHGs due to difficulties, in most cases, in isolating the human-induced component of glob
ributable to their presence in the atmosphere.

DURCE: ISO 14064-1:2018, 3.1.1]

P.6

eenhouse gas activity

1G activity

tivity that results in a GHG emission (3.2.8)

AMPLE Consumption of energy, refrigerantleakage, methane slip.

R.7

eenhouse gas activity data

1G activity data

antitative measure of GHG activity (3.2.6)

DURCE: ISO 14064-1:2018,3:2.1, modified — “GHG activity” replaced “activity that results
hission or GHG removal’~Example deleted.]

eenhouse gas entission
1G emission
lease of a GHG(3.2.5) into the atmosphere

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

te 2\to entry: GHG emissions are categorized in this document according to their sources, as follows

©

NMub equipment energy proviston GHG emisstons (Grgep) (3-2-0-1);

hub equipment operation GHG emissions (Gygg) (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 (Gpq) (3.2.8.6);

total energy provision GHG emissions (Gygp) (3.2.8.7);

total GHG emissions (Gy) (3.2.8.8).

IS0 2023 - All rights reserved
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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 elem

ent (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 equi
hub equi

pment energy provision greenhouse gas emission
pment energy provision GHG emission

Gygep
release o

distribut

3.2.8.2
hub equi
hub equi

Gyeo
release o

3.2.8.3
packagir
packagir
Gpp,
release o

3.2.8.4
vehicle e
vehicle e

Gygp
release o

distribut

3.2.8.5

Fa GHG (3.2.5) into the atmosphere during the process of producing, storing, processinga
ng an energy carrier (3.2.2) for hub equipment (3.1.10) operation

ment operation greenhouse gas emission
ment operation GHG emission

a GHG (3.2.5) into the atmosphere as a result of hub equipment (3.1.10),0peration

g life cycle greenhouse gas emission
g life cycle GHG emission

a GHG (3.2.5) into the atmosphere during the life cycle processes (3.4.3) of packaging (3.4.2]

nergy provision greenhouse gas emission
nergy provision GHG emission

Fa GHG (3.2.5) into the atmosphere during-thie process of producing, storing, processing a
ng an energy carrier (3.2.2) for vehicle operation (3.1.36)

vehicle ieration greenhouse gas emission

vehicle
Gyo
release of

3.2.8.6
total op¢q
total op€g
Gro

sum of G}

3.2.8.7
total ene

eration GHG emission

a GHG (3.2.5) into the atmosphere as a result of vehicle operation (3.1.36)

ration greenhouse gas emission
ration GHG emission

G emissions’(3.2.8) from operational processes (3.4.3) included in the system boundaries

rgyprovision greenhouse gas emission

total ene

rgy 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

Gr

sum of GHG emissions (3.2.8) from all processes (3.4.3) included in the system boundaries
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3.2.9
greenhouse gas emission factor
GHG emission factor

co

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

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

3.2.10
greenhouse gas emission intensity
GHG emission intensity

2.0

2023(E)

C

Nd

gy
Gl

pn

3.

3.
al
P4
Sy

N(
(3]
fu
be

EX
to

EX
GH

[S

L.11

effictentt Ulatiug prLifiCd GHG Tctivity thorta (327) withthe-GHGemission (MJ

te 1 to entry: It can be expressed as:
mass carbon dioxide equivalent (CO,e) per tonne kilometre, or equivalent units, for freight-transp
mass CO,e per tonne for freight hub throughput (3.1.21);
mass CO,e per passenger kilometre, or equivalent units, for passenger transport;

mass CO,e per passenger for passenger hub throughput.

eenhouse gas source
1G source
ocess (3.4.3) that releases a GHG (3.2.5) into the atmosphere

DURCE: ISO 14064-1:2018, 3.1.2]

3 Terms related to quantification

3.1

Jocation

rtitioning the input or output flows of a process (3.4.3) or product system between thg
stem under study and one or more.6ther product systems

ortation;

e product

te 1 to entry: In this document, the definition is understood as partitioning greenhouse gas (GH

hctionalities, between groups of entities (freight (3.1.7) and/or passengers (3.1.16)) carried or trans
nefit from the same functionality.

AMPLE 1  For an aib transport operation with an aircraft carrying both passengers and belly f|
al GHG emissionstef the transport operation can be partitioned between freight and passengers.

AMPLE 2 _¥or a sea transport operation on a container ship carrying both dry and reefer cont
[G activity-fof temperature control of reefer containers can be allocated to reefer containers only.

DURCEISO 14040:2006, 3.17, modified — Note 1 to entry, Example 1 and Example 2 added.

) activity

2.6) or GHG emissions (3.2.8) related to transport operations (3.1.28) and hub operations (3.1.11) wiﬂh multiple

erred that

reight, the

hiners, the

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.]

3.34
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 ¢ntry: In this document, secondary data are either modelled data (3.3.4.1) or default value (3.3.4.2):

[SOURCE{ ISO 14067:2018, 3.1.6.3, modified — “greenhouse gas” and “and data obtained from-proky
processe$ or estimates” added, and “validated by competent authorities” deleted in Note™1 to entry.
Note 2 tolentry replaced.]

3.34.1
modelled data
data estaplished by use of a model that takes into account primary data (3.3.3) and/or greenhouse gas
(GHG) enlission-relevant parameters of a transport operation (3.1.28) or hub.operation (3.1.11)

Note 1 to gntry: Relevant parameters can be vehicle size, load factor (3.1.15), fuel type and quality, topography,
speed, etc|, thereby reflecting a representative value of the transport operation’s GHG emissions (3.2.8).

3.34.2
default value
secondary data (3.3.4) value drawn from a published source

Note 1 to ¢ntry: Such values can be established by use of a model, but they will not necessarily correspond to the
greenhouge gas emission-relevant parameters of the transpart operation (3.1.28) or hub operation (3.1.11) being
evaluated

Note 2 to ¢ntry: See Annex Q for examples of sources‘for default values.

3.3.5
distance|adjustment factor
DAF
ratio betyeen the actual distance (3.1.27.1) and the transport activity distance (3.1.27.4), related to sarpe
origin angl destination locations

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

3.3.6
cut-off criteria
specification of th€yamount of material or energy flow or the level of significance of greenhouse gas
(GHG) emjissions<(3:2.8) associated with unit processes (3.4.3) or the transport chain (3.1.25) to be
excluded [frorh @ GHG quantification

Note 1 to entry—See 523 forexamptes:
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”, “the transport chain” has replaced “product system”, “GHG
quantification” has replaced “study”. Notes to entry added.]

3.3.7

passenger equivalent

peq

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
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3.8

passenger of lowest class equivalent
plceq

unit of quantification of passengers (3.1.16) in the case of passenger transport with different classes, for
which passengers of each class are compared to a passenger in the lowest class

3.

4 Other terms

3.4.1
offsetting

m

bchanism for compensating for greenhouse gas (GHG) emissions (3.2.8) of a process (3.4.3) «h

prevention of the release of, reduction in, or removal of, an equivalent amount of GHGemis
prjocess outside the boundary of the process system

[S
Mt

DURCE: ISO 14021:2016, 3.1.12, modified — “greenhouse gas (GHG) emissions.df-a process’
he carbon footprint of a product” and “process system” replaced “product system”.]

3.4.2
packaging

m

hterials used for the containment, protection, handling, delivery and\presentation of freight

Ndte 1 to entry: Packaging may be further categorized into:

tr
te
di
p1]
%o
py

Nd

4

primary packaging, which is designed to come into direct contact with the product;

secondary packaging, which is designed to contain one or more products together with an
packaging required;

transport packaging (3.4.4).

3
ocess
t of interrelated or interacting activities-that transforms inputs into outputs

DURCE: ISO 14044:2006, 3.11]

4.4

ansport packaging
Ftiary packaging
stribution packaging
otective packaging

rposes of traisport (3.1.23), handling and/or distribution

te 1 to entryt Transport packaging does not include road, rail, ship and air containers.

General principles

rough the
sions in a

replaced

(3.1.7)

y primary

ckaging (3.4.2) esigned to contain one or more articles or packages, or bulk materiall, for the

4,

1 General

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

© IS0 2023 - All rights reserved
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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 bjas and uncertainties as far as is practical.

4.6 Transparency

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

4.7 Conservativeness

When asdessing comparable alternatives, use a selection of data that is cautiously moderate.

5 Quaptification principles

5.1 General

The requjrements as outlined below determine the approach set out in the subsequent clauses of this
document:

— The methodology for calculating GHG emissions shall be substantively similar for each transpqrt
modé¢ or hub across passenger and freight operations.

— All GHG emissions resulting from transport chain operation shall be treated equally, irrespective|of
the ehergy carrier used.

— All GHG emissions shall be assigned across the passengers and/or freight carried or transferred.

— In capes of unavoidable divergence, the sum of calculated GHG emissions shall not be less than the
total|GHG emissions calculated.

In cases Wwhere nationalor-international legislative bodies stipulate the use of a specific quantificatipn
methodology that takes-precedence over this document, the processes of the legislative approach shall
be clearly documented.

Annexes A to,Ksinclude further specifications that shall be followed for transport modes (air, cable chr,
inland waterway, pipeline, rail, road, sea) and hubs, respectively. Reference values for GHG emissipn
factors are prpcpnfpd in Annex K tngpfhpr with gnid;mr‘p on their prndm‘finn in Annex|

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 illustrative examples):

— air transport;

— cable car transport;
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inland waterway transport;
pipeline transport;

rail transport;

road transport;

sea transport.

2023(E)

Transport of passengers by lift, escalator, conveyor belt, moving walkway, etc. and transport of freight

by

5.

T}
p1]

EX
ac
eld

TH
P

EX
frg

N(

pr

torklitt, pallet truck, etc. shall be part of hub operations.

P.2 Processes included

le quantification of GHG emissions of a transport chain shall include the following process
oduce GHG by combustion or by leakage, regardless which organization operates them:

vehicle operational processes;
hub equipment operational processes;
vehicle energy provision processes;
hub equipment energy provision processes;
loaded and empty trips made by vehicle, hence including diversionary and/or out-of-route
start-up and idling of vehicles, pipelines, transhipment and (de)boarding equipment;
cleaning/flushing operations for pipelines;
combustion and/or leakage of energy catiriers at vehicle or hub equipment level;
leakage of refrigerants used by vehiclés or hubs.
AMPLE 1  For the following vehicles using two different energy carriers, both energy carriers are
ctricity (plug in) and gasoline;ship using heavy fuel oil (HFO) and marine diesel oil (MDO).

le vehicle operational processes shall include operation of all on-board vehicle systems
opulsion and auxiliaty)processes.

AMPLE 2 Maintengines, auxiliary equipment used to maintain the temperature and/or function:
ight and/or passenger space are on-board devices used to facilitate loading or unloading of the vehi

TE Auxiliary units also include those used to power refrigerated containers when not conneq
imary vehicle energy source or grid; e.g. chassis generators.

es, which

distance;

taken into

Count for the calculation: road vehicle using liquefied petroleum gas (LPG) and gasoline, road vehicle using

including
lity of the
cle.

ted to the

shipment

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 energy,

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 associ
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
implicatipns of their omission shall be explained. Reference to the use of cut off criteria shall be madg if
relevant.

Applicatipn of cut-off criteria to a given transport chain can rely on the following three possible
quantifications:

a) Trangport activity: inclusion in the study of all inputs that cumulatively contribute more thar] a
defined percentage of the transport activity within the transport chain.

9%
Q.

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

¢) Environmental significance: inclusion of all GHG sources that cumulatively contribute more than a
definled percentage of the GHG emissions of the transport chain.

NOTE This percentage can be specified by national regulations.

5.2.4 :]:'ocesses not included
The quanttification of GHG emissions of a transport chail shall not include, in particular:
— prodfiction and supply processes of refrigerants;

— wastg produced;

— procgsses at the administrative (overhead) level of the organizations involved in the transpqrt
servifes;

— procegsses for the construction,(€.g. embedded GHG emissions associated with vehicle productiop),
mainftenance, and scrapping of vehicles or transhipment and (de)boarding equipment;

— procgsses of construetion, service, maintenance, and dismantling of transport infrastructures usgd
by veéhicles (e.g. roads, inland waterways, rail infrastructure) or transhipment and (de)boardipg
infraptructure;

— Dbusinesses «co:located within a hub such as retail and hospitality services, whose functions are
seveifable and incidental to the transportation operation of the hub.

5.2.5 ptional 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
Erpissions Trading System (EU ETS)[31]) shall not be taken into account for quantification amd feporting
of|GHG emissions from transport operations.

5.3 Conversion of energy carrier data into GHG emissions

5.8.1 General

Quantification of the conversion of energy carriers (used to power transport operations and ajssociated
auxiliary processes or to facilitate hub operations) into GHG emissions shall be done tising the
carresponding GHG emission factor, expressed as the mass of CO» equivalent per amount pf energy
cglrrier consumed. Annex | provides requirements and guidance on"\GHG emission factors.

NOTE Annex R provides a table that shows the relationshipbetween the GHG emission scopes ysed in the
GHG Protocolll8l and the categorization of GHG emissions as uséd in this document.

5.8.2 Global warming potential

Fdr the release of GHGs to the atmosphere, the global warming potential (GWP) acts as the cpnversion
fagtor from the mass of gas released to the maSs of CO, equivalent.

The source of the GHG factors shall be clearly stated and used consistently. The IPCC’s latest GWP with a
1q0 year perspective (not including clithate-carbon feedback) should be used.[24] Any deviatipn should
bd 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
tl;r transport activity distance. The quantity of passengers shall account for all individual passengers
carried per transport operation plus their baggage.

NOTE Eof non-commercial transport (e.g. driving an owned vehicle or self-drive hire), the drive¢r and any
persons\participating in the operation of the vehicle are included in the quantity of passengers. For commercial
transport (e.g. taxis, trucks, trains), these people are not included in the quantity 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.
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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.

NOTE1 The phrase “ton” is commonly and incorrectly used to denote 1 000 kg, a mistake that can lead to

systematicinaccuraciesin calculation and reporting The carrect thQQF\Q for1 000 l(g are tonne or metricton

In specific circumstances (post and parcels operations and containerized transport) alternatives [to
the standard units for the quantity of freight may be used. If such a choice is made, it shall be eleafly
documented.

NOTE 2 |In these circumstances any references to tonne kilometres in the text of thiscdocument can |pe
considerel as twenty-foot equivalent unit (TEU) kilometres or item kilometres as appropFkiate for calculation
purposes linless indicated otherwise.

For post and parcel operations, where knowledge of individual items is limitédy the quantity of freight
may be the number of items.

For contdiner transport, the quantity of freight may be the number of fréight number of TEUs. Where
such a cHoice is made, the mass of freight should be calculated using the actual mass of freight per
TEU, if kmown, or otherwise using an average mass per TEU. Any/stch choice should be justified and
documented.

NOTE 3 | Alternate container types and sizes exist, e.g. one stanidard 40-foot ISO Series container is equivalgnt
to two THUs; one ISO Series 45-foot container is equivalent to* 2,25 TEUs; one high cube 40-foot container] is
equivalent to 2,25 TEUs.

Where thle actual mass of freight per TEU is not known, a standard conversion factor of 10 tonnes per
TEU may|be used (so 20 tonnes for a 40-foot container). Alternatively, a value of 6 tonnes may be usgd
for lightweight cargo or 14,5 tonnes for heavyweight cargo if the use of these categories can be justifi¢d.

The quarntity of freight shall include the mass of the packaging initially provided by the organizatipn
responsible for sending a consignment;and shall not include any additional transport packaging, palle
or contaihers used by the transport operator specific to the transport operation in question.

=
wn

In cases df slurry pipelines, the mass of freight shall not include the transport medium (e.g. water).

The trangdportactivity distarice shall be either the SFD or the GCD. In cases where the transport operatjor
does not have access te,the SFD or the GCD, the actual distance and a distance adjustment factor (DAF),
as described in 5.4.4rahd 10.4, should be used.

The specjfic case-of the transport activity distance for collection and delivery rounds is described|in
F.4.2.

NOTE 4 ThUDC VVhU arc ;IACAPCL ;Cll\.cd ;ll \,a}\,u}at;us tl auayul t Cl\,t;V ;ty call CCID;‘A_Y lllCl}\C [=3 llliDta}\C- ThC I'CS u}t 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|the first option:

— 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:

— each passenger is counted as one passenger equivalent;

— the quantity of passenger vehicles shall be the number of passenger equivalents of thes¢ vehicles
(guidance on passenger-equivalent values for differenttypes of passenger vehicles is prjovided in
Annexes E and G);

— the quantity of freight shall be the number of passenger equivalents (guidance on ppssenger-
equivalent values for freight transport is providéd in Annexes E and G).

The quantity of passengers shall account for allindividual passengers carried per transport pperation
pliis their baggage.

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
orjcontainers used by the transport operator specific to the transport operation in question.

The transport activity distanceshall be either the SFD or the GCD. In cases where the transport operator
ddes not have access to the §FD or the GCD, the actual distance and a DAF, as described in 5.4.4{and 10.4,
should be used.

5.4.4 Use of distanee adjustment factor

A DAF shall be’uséd each time the actual distance is used in the calculation of transport actfivity. The
DAF is used by-multiplication of the actual distance by a specific DAF value.

The DAE serves to increase the transport activity distance used in the calculation of GHGs to|allow for
sylstematic 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.

5.5.3 Combined freight and passenger hub (including passenger vehicles)

The hub|activity for combined freight and passenger hubs (including passenger vehicles, where
appropriate) shall be the quantity of passengers and the quantity of freight (outbound).

of passengers shall be the total passenger mass (first option) or the number of passenger equivalerjts

The quaatity of passengers shall account for all individual passengers plus their baggage. The quantity
(second gption).

With the second option, each passenger is counted as one passenger equivalent:

The quantity of passenger vehicles shall be either the mass of these vehicles (first option) or the number
of passenger equivalents (second option).

If a value|for total mass of these vehicles is not available, the second option should be used. Passenggr-
equivalent values for different types of passenger vehicles are provided in Annexes E and G.

The quanttity of freight shall be either the actual freight mass (first option) or the number of passenger
equivalents (second option). Guidance on passenger-equivalent values for freight transport is provided
in Annex¢s A, E and G.

The quantity of freight shall include the mass ef’bhe packaging initially provided by the organizatipn
responsible for sending a consignment, and shall not include any additional transport packaging, pallgts
or containers used by the transport operater:specific to the transport operation in question.

=

5.6 Allpcation

5.6.1 (eneral

Allocatioh may be implementéd when multiple functionalities are fulfilled by the same vehicle or hyb,
and all pgssengers and /ot freight carried do not benefit equally.

Wherevel possible, allocation should be avoided by dividing the process to be allocated into two |or
more subtprocesses’and collecting the input and output data related to these sub-processes.

In circumstances where it is required, allocation shall partition GHG sources or GHG emissions betwepn
the freightt 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 the different GHG emissions resulting from these needs.

EXAMPLE Within a truck carrying ambient and refrigerated freight, the energy consumption for cooling 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.
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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.

Fq
fo
as

.4 Allocation between ambient and temperature-controlled freight

r freight with different temperature conditions, the GHG activity data related to témperatu
 each group of temperature conditions should be collected and used for allecation, w
sociation of data per group is feasible. If not, the transport or hub activity shallbe used for a

edch entity of freight being quantified with a unit of equivalence based on ambient freight.
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General principles related to transport chains, transport chain element
ansport operation categories and hub operation categories

/1 Transport chains and TCEs

set out in Clause 5, for the purposes of GHG quantification, the transport chain shall be bro
Lo the discrete, sequential TCEs that reflect the related vehicle types, pipelines or hubs t
ndle or transfer the freight and/or the passengens.as part of the whole transport chain.

AMPLE1 When a passenger first travels by bus, then by metro and finally using a second bus
e ticket, the corresponding transport chainiis-=composed of five elements, including the interme
ch as bus or metro stations.

AMPLE 2 When a passenger first travels by local bus and then by long-distance bus, then the corr]
nsport chain is composed of eithertwo or three elements, depending on whether there is a hub (bus
e point of transfer between buses.

wn to a different country; cleared and handled for import at the airport, transported by train, rel

handled, and finally brought by truck to its final destination, the corresponding transport chain is co

se
in

6.

E3
of

ven elements, including-the intermediate hubs such as airport handling terminals and the logistics
erface rail/truck,

2 Transport operations and hub operations related to TCEs

ch TCE-shall be related to a corresponding transport operation or hub operation, whi
eration of the vehicle(s) or the hub (s) for this TCE.

e control
hen such
llocation,

ken down
hat carry,

, with the
Hiate hubs

esponding
station) at

AMPLE 3  When a shipmentfirst travels by truck, then is cleared and handled for export at the airport,

baded and
mposed of
hub at the

ch is the

Tl

o
1T

freight transportation and in Figure 5 for a passenger transport chain.
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4 — Diagrammatic relationship between operations and TCEs for an example freight|

transport chain
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Keay

A| origin

B | destination

C| private car

D | air travel service
F | passenger

Fjgure 5 — Diagrammatic relationship.between operations and TCEs for an example pgssenger
transport chain

6.3 Transport operation ¢ategories and hub operation categories

6.3.1 General

Any single transportoperation or hub operation shall always be considered in the context of the overall
sylstem in whichit takes place. The concept of a TOC or a HOC, as a group of operations sharing similar
characteristics/itY a defined time period (up to one year), is the key reference point for the cglculation
of| the GHG-emissions of a TCE. The characteristics of each TOC/HOC shall reflect the fombined
characteristics of the transport mode, hub type and the freight/passengers, as required to|meet the
relevariteontractual agreement.

6.372— Tramsportoperationmr 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);

— (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;

— TOCofasinglevehicleinmultipleschedules/tradelanes,based onnetwork/tradelane characteristics;

— TOC
— TOC
— TOC
— TOC

A TOC sh
between
carried b

A single
propulsid
liquefied

Figure 6

(A, cargo
3) repres
relevant
vehicle tyf

bt a specific vehicle type in a single schedule;

bf a specific vehicle type in multiple schedules/trade lanes;

bf a specified group of vehicles in a single schedule;

bf a specified group of vehicles in multiple schedules/trade lanes.

1l fully include each transport operation, meaning that a transport operation shall not be sp

i the same vehicle.

n, e.g. a container line operator uses vessels, some poweréd by MDO and some powered
natural gas (LNG), interchangeably on a given trade lane:

brovides examples to establish TOCs for an exampletransport chain of freight from the orig
consignor) to the destination (B, consignee). The figst'and last transport chain element (TCE

[OC for TCE 1, e.g. a single vehicle in a single sehedule E or in a multiple schedule (F), a speci
pe in single schedule (G) or in a multiple schiedule (H), etc.

two TOCs, even if this relates to two TCEs (e.g. a TCE for passengers and a TCE for freight)

lit

TOC can include transport operations with vehicles usingdifferent energy carriers for

by

in
1,

ent road services C, TCE 2 represents hub operation (D). In this step, the user shall establish a

fic
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Examples for TOC of TCE 1

&
<

cargo consignor

consignee

road services

hub operation

single schedule

multiple schedules

specific vehicle type in single schedule

T O T m g O w >

specified group of vehicles in multiple schedules

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

Transport operations which cénstitute a TOC should include entire round trips made by th¢ vehicles
in|order to balance out GHG emissions within asymmetric transport flows. Hence, any GHG|emission
calculation performed by the user of a transport service cannot be performed in isolation from
knowledge of the TOC.(The calculation shall be based on information provided by the transpgrt or hub
oplerator or transportiService organizer or the appropriate default values that takes into congideration
al] defining characteristics of the TOC.

An exception-to this is when a vehicle or vessel is chartered to perform a one-way journey that can
bd specifically identified within both the transport operator’s and transport purchaser’s|systems.
Pipelinestare another exception due to the fixed nature of the infrastructure.

N(QTEs1" Aroundtrip does notrequire an immediate return to the point of origin. It can be a group of equential
jourmreys thatstartamd- finistrim the same ptace- Foratraim, thatcamr beitsdepotat startamdendof 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 | The approaches to inclusion of empty trips and round-trip characteristics depend on the level'of detpil
used to specify the TOC.

NOTE 4 | Ifthe fleet and the operation types are homogeneous, then the whole activity of the fleetof a transpg¢rt
operator dver one year can be the TOC for all operations performed by this fleet.

Different|processes, among those listed in 5.2.2, can be distinguished within a single movement of a
vehicle, i) circumstances where they are dedicated to only a part of freight and/or passengers. A single
TOC can [include transport operations with different categories of freight-or-passengers in terms |of
requirements, such as temperature control for freight or classes for passengers.
EXAMPLE|2  Ifacontainer ship carries both ambient (“dry”) containers and temperature-controlled (“reefef”)
containerg, the operation of this container ship is included in a single TOC:\Different GHG emission intensities qre
establisheld within the TOC for the ambient and temperature-controlled consignments to reflect the additional
energy copsumption of the temperature control processes.

To implerent the next steps of the calculation, each TOC shallbe identified as part of one of the followihg
types:

— TOC of passengers only (general case);

— TOC of freight only (general case);

— TOC of passengers only with multi-classes vehicles;

— TOC of freight only with multi-temperature vehicles;

— TOC of vehicles with passengerns, passenger vehicles and freight;

— TOC of any other case.

6.3.2.2 |Associatinga‘TOC with a transport operation

Each transport openation shall be associated with an existing TOC.

6.3.3 Hub'eperation 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:

— number and type of hub operations contributing to the HOC;
— for freight: e.g. handling of freight, (un-) loading, (de-) boarding, transport on-site;
— for passenger: 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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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).

HQCs can have different levels of granularity, for example:
— HOC of a single hub;
— HOC of a specific hub type.
A HOC may include freight and passengers, mainly when they transit via the safite hub.
A HOC shall fully include each hub operation, meaning that a hub operatjon:shall not be splif between
two HOCs, even if this operation simultaneously benefits different TCEs (e.g. TCEs for passengers and
freight, TCEs for ambient and temperature-controlled freight).
A hub may perform different hub operations that form part of different HOCs.
Figure 7 provides examples to establish HOCs for an example transport chain of freight from the origin
(Af cargo consignor) to the destination (B, consignee). The first and last transport chain elemept (TCE 1,
3)|represent road services C, TCE 2 represents hub operation (D). In this step, the user shall establish a
relevant HOC for TCE 2, e.g. a single hub E or various/ubs (F) within a network, etc.
D
—_—
‘,L\;
’\L %
TCE 2
E F
@ ’ %#n@
Examples for HOC of TCE 2
Key
A cargo consignor
B consignee
C road services
D hub operation
E single hub
F 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 Figuré 8

and then detailed in 7.2 to 7.4.

a) Each|transport chain shall be broken down into TCEs.

b) Each|TCE 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 ox*HOC shall gather
operations sharing similar characteristics, implemented over a defined period: This period shoyld

be orle year or less.

d) A GH[G emission intensity (in some cases, several GHG emission intensities) shall be established [or

selected for each TOC or HOC.

e) Then|the GHG emissions of each TCE shall be calculated based-pn/the corresponding GHG emissipn

intenjsity and the transport or hub activity of this TCE.

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

TC level TCE level TOC / HOC level
(for eacly TCE)
Definition D in]ta(:i?)l:lsc(i)t‘/ggnt 2)= Identification for each TO/HO | Eqablishment
of TC TCEs of TO / HO 3) of TOC / HOC
T
for each TOC/HOC
|
Y \ *
Chlculation Calculation Calculation of
— of transport of transport or transport or
activity hub activity hub activity
5) 4)

Calculation

of GHG emission

intensity

Calcuiation
of GHG emission
intensity

Figure 8 — GHG emission calculation steps for a transport chain
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7.2 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:

calculation with primary data (option A) (see 7.2.3);

calculation with a model (option B) (see 7.2.4);

72 L
I AY~TX%]

N

data and default values, sometimes making it difficult to clearly distinguish the categories:

7.2.2 Selection of the option

us

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

0
th|
of

The values for total GHG activity, the related trafnsport or hub activity, and derived GHG
intensity shall be prioritized as follows to reflect the level of data access within the transp
reporting:

Cq
Ge

TH

D3ta specific to the transport chain for which GHG emissions are being.quantified shall be coll

.2.3 Calculation-with primary data (option A)

A
I

1 o £ 1 £ datala £ d.F, 1 1 L 3 £ L
SCICLLIVII ULl A vdlIuu 11Ul d udldudouT Ul uliqauit vdaiuto kUlJLlUll h) LDCC

collection of a value from a contracted operator that has used option A or B (option Bj, (se

TE GHG emission intensities can be based on a mix of data sources that combine primary data

ed for the calculation. The data shall be representative of the processes for which they are g

tion A may also be applied by any other user if the information and data required are ay
m. If not, the user should select the option in which they.are most confident regarding the
the outcome.

Primary data shall be used. Where tHis is not available, secondary data may be used. Th
for using secondary data shall be justified and documented.

Where secondary data are used) modelled data shall be prioritized over default data.
mmonly combinations of pfimary and secondary data are needed and used.

tting the lowest possible-value of GHG emission intensity shall not be a criterion for this sel

e following steps shall be followed:

Step_tiddentify all the transport and hub operations performed and related to GHG ¢
quantification needs.

b 7.2.6).

modelled

bcted and
ollected.

ailable to
accuracy

emission
ort chain

£ reasons

pction.

bmissions

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:

— Identify and quantify GHG activity data from all GHG sources (quantity of fuel consumed,

refrigerant leakage, etc.) and convert them to GHG emissions.

— Add these GHG emissions from all GHG sources to obtain GHG emissions for the TOC/HOC.

— Calculate the corresponding transport or hub activity for the TOC/HOC.
— Calculate the GHG emission intensity for the TOC/HOC.

NOTE 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 HQC,
then the §ources 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 erpission intensity may be collected from a contracted operator that has used’eption A or Blto
establish|this value.

7.3 Calculation of GHG emissions for a TCE

The folloying steps shall be followed:

— Step [L: Identify the transport or hub operation related to this TGE

— Step P: Select a TOC or HOC GHG emission intensity corresponding to this operation.
— Step B: Calculate the transport or hub activity of the TCE.

— Step §: Calculate the GHG emissions of the TCE using transport or hub activity, the selected GHG
emission intensity and, for transport, a DAF.

7.4 Calculation of GHG emissions for a transport chain

The folloying steps shall be followed:

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

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

— Step B: Calculate the sum-oftransport activity of all TCEs of the transport chain.

— Step f: Calculate the'GHG emission intensity of the transport chain, with GHG emissions (result|of
step R) and transport activity (result of step 3).

8 Quapntification actions at the TOC level

8.1 Genherat

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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8.2 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
carrier and refrigerant).

Inpsituations-w a-GHG-setree free S sretp-ofpassengers-orfretshtw q the TOC,
thle corresponding GHG activity data shall be quantified separately for this group. The sum’of the GHG
activity data of each GHG source and each TOC shall equal the transport GHG activity data for| this GHG
source 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 coptainers),
the relevant amount of GHG activity data shall be included within the calculation of the corrgsponding
T(QC in accordance with Annex I.

8.3 Calculation of GHG emissions of a TOC

8.8.1 General
This step shall distinguish the following two situations:

— No allocation needed: when each vehicle operating inithe TOC does not include both passengers and
freight, and provides the same functionalities to all'passengers or all consignments carrief, all GHG
emissions within the TOC shall be added.

— Allocation needed: when the vehicles of the TOC provide different functionalities (carrying both
passengers or freight, and/or providing-different functionalities to different groups of passengers
or freight), the corresponding GHG emissions shall be calculated for each group.

EXAMPLE Allocation can be needed-in the maritime transport of containers when container ships carry
bath dry and reefer containers, since_the use of refrigerants and energy for temperature control bg¢nefit only
repfer containers, whereas propulsion of the ships benefit all containers.

8.8.2 No allocation needed

This subclause shall beyapplied when no allocation is needed for the calculation of GHG emissipns of the
T(C in accordancewith 8.3.1.

Cdnversion of GHG activity data into vehicle operation and energy provision GHG emission§ shall be
canductedarsing Formulae (1) and (2) for each type of GHG activity A;:

Gyoroc,a; =Qtoc,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
WA
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);
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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 cleatly
documented.

Where there are multiple GHG activity types (e.g. the vehicles use different energy ,earriers or
refrigerants), 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) shall be usedt

Gyo.toc = ; Gvo,Toc.a, 3)

Gygp froc = D, Gvep,ToC A, 4)

Groc [FGvo,Toc +Gvep,ToC ()
where

Gyothc is the vehicle operation GHG emissions.of the TOC;

Gyo,Toc,a;, Is the vehicle operation GHG emissions of the TOC for each GHG activity type A;;
Gyeptoc is the vehicle energy provision GHG emissions of the TOC;

Gyep|toc,a; 1S theAvehicle energy provision GHG emissions of the TOC for each GHG activity
type A;;

Groc is the total GHG emissions of the TOC.

8.3.3 Allocation needed

This subglause shall be applied when allocation is needed for the calculation of GHG emissions of the
TOC in adcordance with'8/3.1.

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

—  Grochy 16HG emissions of the TOC that result from GHG activity that benefits all passengers and /or
freightequally.

— 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;

Groc,sg; is the GHG emissions of the TOC resulting from GHG activity calculated for the specific

group sg; of the TOC;
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A Calculation of transport activity of a TOC

MA.1 General

Nroc IS the number or SpeclIIic groups ortne I'uut.

le chosen allocation principles shall remain consistent over time and shall be\do
hnsparently, as appropriate.

TE1 In practice, such differentiation can lead to the identification of a limited\number of
ssengers and/or freight. A common example that has been identified is the one of hraritime transy
d reefer containers, where reefer containers constitute the only specific groupcoeffreight. A tri-te
mbient/fresh/frozen) transport by truck, in road transport, can lead to consjdering two specific g
nefit differently from the temperature control (the fresh items and the frozen items), whereas th
ms are not concerned.

TE2 In many cases, the GHG activity within the TOC is not dedicated to each of these groups. Tj
ht the actual GHG activity data needed for calculation of Gpg sg, (e.g. energy used for temperature|
57

efer containers on a container ship) is not always measured¢diréctly. In these cases, secondary dd
fimation of energy consumption requirements) can be «conducted, based on the need of enej
nperature-controlled freight.

le calculation of transport activity ofta TOC shall be adapted, based on the different cases
6.3.2.1.

TE In some of these cases, the calculation requires the transport activity to be calculat
Hividual groups. The transpertactivity for the individual groups can be added, with the use of an aj

unlit (passenger-equivalent and/or passenger of lowest class equivalent), to give the total transport
the TOC

8.4.2 Transportactivity distance

Only one type.of transport activity distance (SFD or GCD) shall be used for the calculation of
activity ofa TOC.

8.4.3\ Transport activity of a TOC of passengers — General case

rumented

groups of
ort of dry
nperature
roups that
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his means
control of
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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;

p; 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 geferal case, calculation of the Treight transportactivity ofa TOC shall be made using Formula.[8):
c

Troct = X, Mi XS 8)

where

Trocg is the freight transport activity of the TOC;

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

NOTE1 |In situations where the transport activity distance travelled by each consignment is unknown,
freight transport activity can be calculated either by multiplying the-total mass of consignments by the averdge
transportdistance travelled by each consignment.

NOTE 2 | In situations where an alternative option for the'quantity of freight is being used, M; can be replaged
in Formula (8) by the appropriate unit, e.g. number of iteim$’or number of TEUs.

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

8.4.5.1 |General

In the cage of multi-class vehicles within the TOC, the passenger transport activity of a TOC may also pe
calculated using Formula (7), i.e.wjithout 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 related to thie'use of space, volume, GHG sources (energy carrier, refrigerant leakage), etc.|In
particulaf, the following criteria may be used:

— areaper séat;

— occupdncy 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 may also be
taken from published sources.

8.4.5.3 Calculation of transport activity with class differentiation

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 Cx

9)

Fi

eq

In
tr
fr

here
Troc,c, isthe passenger transport activity of the passengers in class Cy of the TQC
Zc, is the class factor for class C;;
Spi,Cy is the transport activity distance of an individual passenger ilin-tlass C; of the T
Vo Cr is the number of passengers in class C;, of the TOC.

hally, the transport activity for the TOC should be calculated usintg Formula (10):

f
Trocp = 1 Troc,c,

nere

Trocp  1sthe passenger transport activity:of the TOC;
Troc,c, isthe passenger transport activity of the passengers in class C of the TOC;

f is the number of classes,

TE The unit of transport activity calculated with Formulae (9) and (10) is the passenger of lg
uivalent kilometre (plcegkm).

f1.6  Transport activity of a TOC of freight with multi-temperature vehicles

the case of a TOC-with multi-temperature vehicles (r different temperature conditions),
hnsport activity'shall be calculated separately for each temperature condition ¢, for freig
bm 1 to 7, where/t; is ambient, using Formula (11), which is similar to Formula (8):

- Vet
Trocsk —21 K M g XSpie,

nere

(10)

west class

a freight
ht, with k

(11

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

)

f 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, s the number of consignments of type t; in the TOC.
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Finally, the transport activity for the TOC should be calculated using Formula (12):
T
Trocs =, Troc, k (12)

where

Trocs is the freight transport activity of the TOC;

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

T is the number of temperature conditions.

8.4.7 Transport activity of a TOC with passengers and freight (whether including passenger
vehicles pr not)

In the case of a TOC with passengers and freight (whether including passenger vehicles or not), each
type of the y entities carried e, shall be identified (k from 1 to y, e.g. e; is passengers with their luggage,
e, is carsfe; is motorcycles, e, is empty trailers, es is loaded trailers).

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

The corrgsponding transport activity shall be calculated separately,for each type of entity e, usipg
Formula (13):

b
Troc e, =Z,- O; XSj ¢, (13)
where

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

o, is the quantity of each entityioftype e, in the TOC;
Siep is the transport activity distance of each entity i of type ¢, in the TOC;
b is the number of entitjes of type e, in the TOC.

When using the first option set-eut in 5.4.3, if a value for the actual total passenger mass is not availablle,
the individual passenger mass based on the typical mass of a passenger with a conventional equivalence
of 100 kg|per passenger{(including baggage) may be used.

When using the second option set out in 5.4.3, i.e. for allocation between the different types of entity,(®
shall be the passehger-equivalent value for each type of entity. Tables E.3 and G.5 provide passenggr-
equivalent valiles 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 =, 1 Troc, e (14)
where

Troc is the transport activity of the TOC;
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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
beg adapted consistently with the cases already developed.

8.5 Calculation of GHG emission intensity for the TOC

8.p.1 General

This calculation shall consist of relating GHG emissions calculated @s) specified in 8.3 to fransport
adtivities calculated as specified in 8.4.

Ag different cases have been identified (two cases in 8.3 and six cases in 8.4), this calculation|shall rely
or] a common approach.

8.p.2 General case

If the calculation of GHG emissions for the TOC hdas been implemented in accordance with|8.3.2 (no
allocation), then the GHG emission intensity of the TOC shall be calculated by dividing the fotal GHG
emissions of the TOC by the total transport activity of the TOC using Formula (15):

G.
jy,TOC
9jy,moc = —— (15)
TOC
where
Jv is either thevehicle operation or the vehicle energy provision;

9jy ToC is the GHG-emission intensity for activity type jy for the TOC;
Giv Toc s the-total GHG emissions for activity type jy for the TOC;
Troc isthe transport activity of the TOC.

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

EXAMPLE1 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, t, 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, TOCk

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

9jy 10C k is the GHG emission intensity for activity type jy for freight 6ftemperature condition ;,
in the TOC;

G; is the GHG emission for activity type jy that is not related to control of
Jv,JOC,all yiypejy
temperature conditions (e.g. GHG emissions related’to propulsion of the ship in

maritime transport);

Troc is the transport activity of the TOC;
Gj, 1ock 1s the total GHG emissions for activity type jy for freight of temperature condition ¢, in
the TOG;
Trock is the freight transport activity ofthe consignments in temperature condition ¢, of the
TOCG;
NOTE Direct comparison and/or combination of GHG emission intensities calculated using SFD and GCD| is
not valid.

9 Quantification actions)at the HOC level

9.1 Geheral

This clause sets out.the quantification actions for each HOC.

emissions ré€lated to all HOCs that comprise their overall hub operations. The results from 9.3 and 9.4
shall be combined at the HOC level to calculate the GHG emission intensity for each HOC (see 9.5)

The acti?s set;out in 9.2, 9.3 and 9.4 should be carried out by the hub operator to quantify the GHG

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

9.3.1 General
This step shall distinguish the following two situations:

— No allocation needed: when each hub in the HOC does not include both passengers and freight, and
provides the same functionalities to all passengers or all consignments,¢arried, all GHG ¢missions
within the HOC shall be added.

— Allocation needed: when the hub(s) of the HOC provides different)functionalities (carrying both
passengers or freight, and/or providing different functionalities due to different tenpperature
conditions of freight), the corresponding GHG emissions shall-be calculated for each groﬂ.

9.8.2 No allocation needed

This subclause shall be applied when no allocation is needed for the calculation of GHG emissipns of the
HOC in accordance with 9.3.1

Cagnversion of GHG activity data into hub equipment operation and energy provision GHG ¢missions
shlall be conducted using Formulae (17) and (18) for each type of GHG activity A;:

GuEoHoc,A; = QHoc,A; X€HEO,A; (17)
GuEgp,HOC,A; =@HOC,A; X EHEEPA) (18)
where

GueoHoc,a;,  is-thehub equipment operation GHG emissions of the HOC for GHG activity type A;;

QHoc A, i5 the total quantity of GHG activity type A; for the HOC (e.g. A, is combustjon of
diesel fuel and Qg ;.4 €quals 12 000 kg of diesel or A; is leakage of refrigerant
R134a and Qg_134, €quals 100 kg of the refrigerant R-134a);

EHED;A, is the hub equipment operation GHG emission factor for GHG activity type|A; (e.g.
EHEO,diesel = 3,22 kg CO,e/Kg or eygo p1340 = 1 430 kg CO,e/Kg);

GyggpHoc,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. eyggp,diesel = 0,56 kg COze/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:
Ghgo Hoc = ., GHEo,HoC.A; (19)
Grggp,Hoc = ., GHERP HOC A, (20)
Groc =GhEo,Hoc T GHEEP HOC (21)
where
Gyueoloc is the hub equipment operation GHG emissions of the HOC;
GHeolHoc,s; 1S the hub equipment operation GHG emissions of the HOC for each GHG activity
type A;
GuEgpHOC is the hub equipment energy provision GHG emissions of the HOC;
GHEEp HOC,a; 1S the hub equipment energy provision GHG emissions ofthe HOC for each GHG
activity type A;
Gyoc is the total GHG emissions of the HOC.
9.3.3 Allocation needed

This subq

lause shall be applied when allocation is neededfor the calculation of GHG emissions of the

HOC in aqcordance with 9.3.1.
The pringiples of the previous subclause shall be adapted, in order to quantify the following separately:
—  Gyocla: GHG emissions of the HOC that result from GHG activity that benefits all passengers and for
freight equally.
— GHOC,sgi : GHG emissions of the HOC that result from GHG activity that benefits a specific group |or
groups of passengers and/or frejght sg; differently to other passengers or freight within the HQC
(i from 1 to n, n being the number of specific groups).
This allo¢ation of GHG emigsions shall ensure that no GHG emissions are lost or double-counted, ahd
therefore/that Formula (229 is verified:
n
Groc|=Grocanf., ° Groc,sg, (42)
where
Gyoc 1s the GHG emissions of the HOC;
Gyhoc,an is the GHG emissions of the HOC resulting from GHG activity that is not related to any
specific group of the HOC;
GHoc,sg; 1S the GHG emissions of the HOC resulting from GHG activity calculated for the specific
group sg; of the HOC;
Nyoc 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
thpt the actual GHG activity data needed for calculation of GHOC,Sg- (e.g. energy used for temperature control of

repfer containers at a container terminal) is not always measured directly. In these cases, secondary data (e.g. an
estimation of energy consumption requirements) can be conducted, based on the need. of eneggy of the
temperature-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 (outbound) relevant for the HOd.

The user shall choose the most appropriate unit for the quantity of the hub activity. The chpice shall
remain consistent over time for each hub (and its HOCs) and ‘'shall be documented transpafrently, as
afpropriate.

NQTE In cases where the chosen unit of the quantity~of freight differs to that of the inboundjoutbound
transport legs, a conversion can be made.

9.4.2 Passenger hub activity

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

9.5.1 General

This calculation shall censist of relating GHG emissions calculated as specified in 9.3 to hub activity as
specified in 9.4.

Ag different casesthdve been identified in 9.3, this calculation shall rely on a common approach.

9.5.2 General case

If theccalculation of GHG emissions for the HOC has been implemented in accordance with{9.3.2 (no
allo€ation), then the GHG emission intensity of the HOC shall be calculated by dividing the total GHG

: : £4.1 i FaVall +1 — 1l PN £4.1 b & FaVal : bl A da Yok
ENTTSSTOITS Of tIIe I1ouC Dy UIC LOLAI' ITUD dCLIVILY O LT TTUG USIITE UL TITUId [ £0 .

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

9}y 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
EXAMPLE

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

2 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 ca

ambient, , is refrigerated), the calculation of GHG emissions intensities shall rely on the calculation

GHG emi{
Then, the

be calculated using Formula (24):

iy H
where

Ju

9y HOC k is the GHG emission intensity for activity type ji for freight of temperature condition

Hyoc

GjH H

Hyoc

10 Cald

10.1 Ge

This clau
place wit

10.2 Cal

€ of a HOC of frefghtwith 7, different temperature conditions T, (kK from 110 11, €8 1]

sions in accordance with 9.3.3 (allocation of specific GHG activities).

GHG emission intensities of the freight with each temperature condition within the/HOC sh

G, HOC,all . G}, HOC,k

ock =
Hyoc Hyoc k

is either the hub equipment operation or the hub equipment energy provision;

t, in the HOG;

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

is the hub activity of the HOC;

ock 1sthe total GHG emissions fopaetivity type jy for freight of temperature condition ¢,
the HOC;

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

ulation of GHG emissions for a transport TCE

heral

ke sets outithe step of calculation of GHG emissions for one TCE of a transport chain, taki
hin a TO.

is
of

hl11

4)

culation of transport activity

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 Sel

ection 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

where

Jv is either the vehicle operation or the vehicle energy provision;

(25)

N

emission intensity of the TOC. Otherwise, the DAF = 1 and Formula (25) is.simplified.

In
ex
ar

In
u

10.5 Case of differentiation by passenger classes

10.6 Case of differentiation by cargo temperature

10.7 Case of transport of passengers and freight in the same vehicle

G, 1ce is the total GHG emissions for activity type jy for the TCE;
9}y T0C is the GHG emission intensity for activity type jy for the TOC;
Trck is the transport activity for the TCE;

6 is the DAF between the transport distance type used for the transport activity d
and the transport distance type used for the GHG emission intensity of the TOC.

TE Use of a DAF is only required in cases where the actual distancé is used for calculation

Grce =Gyo,tcE +GvEP,TCE

here
Grck is the GHG emissions of the TCE;
GyoTcE is the vehicle operation GHG eiissions of the TCE;
GyEpTCE is the vehicle energy provision GHG emissions of the TCE.

the case of passengers with different classes, transportactivity and GHG emission intensity
pressed using the passengerof lowest class equivalent kilometre (plceqgkm) unit, and Form
d (26) shall be applied.

the case of fyeight with a specific temperature condition, Formulae (25) and (26) shall b
ing the spegific GHG emission intensity for each temperature-controlled freight type.

fthe TCE

f the GHG

(26)

should be
ulae (25)

e applied,

In

the case where passengers and freight are transported in the same vehicle, transport act

ivity 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)

sh

all 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.

©

IS0 2023 - All rights reserved
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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 Clause 9).

11.3 Selection 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 General case

The GHG pmissions of a hub TCE shall be calculated using Formulae (27) and (28):

G TCE =9y Hoc X HrcE (27)
where
Ju is either the hub equipment operation or the hub equipment energy provision;

G, qce is the total GHG emissions for activity type jy for the TCE;
9y Hoc 1s the GHG emission intensity for activity type j for the)HOC;

Hycg is the hub activity for the TCE.

Greg F Gugo, e + GHEEP,TCE (28)
where
Gk is the GHG emissions of the TCE;

Gyugojrce 1 the hub equipment operation GHG emissions of the TCE;

Gyuggprce 1S the hub equipment energy provision GHG emissions of the TCE.

11.5 Case of differentiation by cargo temperature

In the case of freight with.aspecific temperature condition, Formulae (27) and (28) shall be appligd,
using the|specific GHG eémission intensity for each temperature-controlled freight type.

11.6 Cage of transfer of passengers and freight at the same hub

In the case Avliere 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 chosgn
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):

Gyo,rc = ; Gvo,re; (29)
Gypo,rc = ., ; Gipo,TcE, (30)
Gyep,Tc :21' GyEp, TCE; (31)
Gupgp,7c = ., GHEEP,TCE, (32)
Grre = Gyore * Gugore * Gvepre * GuegpTc (33)
Go;re = Gvore *+ Gurorc (34)
where
Gyorrc is the vehicle operation GHG emissions of the transport chain;

Gyo,cg; s the vehicle operation GHG emissions allocated to each relevant TCE;;
Gyrorc is the hub equipment operation GHG emissions of the transport chain;
Gygo,rcg; is the hub equipment operation GHG emissions allocated to each relevant TCE;
Gyeprc is the vehicle’energy provision GHG emissions of the transport chain;
Gyep,rcg; is thevehicle energy provision GHG emissions allocated to each TCE;
Guegprc  -is'the hub equipment energy provision GHG emissions of the transport chain;

Gyggpgrol; is the hub equipment energy provision GHG emissions allocated to each TCE;

Grie is the total (i.e. operation and energy provision) GHG emissions of the transpqrt chain;

Ggre 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 prissions forthretramsportthaimrcamrbetonvertedimto-GHGemissiommtensities tyrorgg)for
this trangport chain, by dividing the GHG emissions calculated in 12.1.1 (Gp1¢ or G 1) by the trapspart
activity cplculated in 12.1.2 (Tp¢).

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 (eneral

Aggregatpd values can be calculated for sets of transport chains (e.g. thisycan be for an organizationfas
a whole tp allow overall corporate reporting or for defined subset of its business).

12.2.2 (alculation of GHG emissions

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

Grs §..Grr, (35)
Gos T 2,,Goc; (36)
where
Grs is the total GHG émissions for the set of transport chains;
GT,T(,- is the total(ize. operation and energy provision) GHG emissions of each TC;
Go s is the eperation GHG emissions for the set of transport chains.
Go L, iscthe operation GHG emissions of each transport chain TC;;

-1

12.2.3 (alculation of transport activity

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.

44 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=ba1f9ede7c8aca2301d6bcf63f1bdf58

ISO 14083:

12.2.4 Calculation of GHG emission intensities
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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 (G or G) by the transport activity

ca

Iculated in 12.2.3 (T).

NOTE The hub activities are not included in this calculation, whereas the total GHG emissions
TCEs are included.

12.3 For a transport service

of all hub

C3

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

17

C3
(s

17

V4
or]
dd
a s

1

13
T}

TH
ch

GHG emissions of a set of transport or hub services, reported by a service provider to a servic

D¢
re

1

13
Ré

B Reporting

3.2 Reportingat the organizational level

lculations for one transport service shall be done as specified for a transport chain

.4 For a set of transport services

Iculations for a set of transport services shall be done as specified for-a’set of transpo
pe 12.2), considering only the TCEs that form part of this set of transportiservices.

.5 For a transport mode

lues can be calculated that consider only the TCEs carried out by one mode of transpd
ganization’s business or a defined subset thereof. Calculations for one mode of transpor
ne by combining the provisions of 12.1 and 12.2 but considetring only the TCEs that are carr
ingle mode of transport.

8.1 General
le implementation of this document shall lead to the establishment of a report.
1is report shall be either at the lével of an organization (for GHG emissions of all or a part of

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

pending on practical-issues, the report shall take the form of either a single long report,
port complemented:with other information made available separately.

.2.1 Reporting boundaries

potting shall cover either all transport chains operated or purchased by the organization,

bee 12.1),

rt chains

rt for an
[ shall be
ed out by

fransport
vices (for
b user).

r a short

or only a

p4

rtiof 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)
b)

)

identification of the transport chains covered by this report;
areference to this document, i.e. ISO 14083:2023;

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

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

f) 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
g) arefé
The repo
The repo

The repo
annual cg

As specif

kitormretre);

rence to the location where information as specified in 13.4 is available.

't may be complemented with corresponding operational GHG emission values.
-t shall be complemented with the supporting information specified in 13.4.

"ting organization may use any medium appropriate to organizational GH&'reporting such
rporate reports or reporting to voluntary corporate GHG disclosure programmes.

ied in 13.1, the report may be divided in two parts, the complementary elements bei

presented in the second part.

13.2.3 P

The repol
or purchd
for specif

13.3 Re

13.3.1 G

This repg
chain.

The aggr
accordan
services.

The ident
list of the

eriodicity
'ting organization should produce at least an annual geport including all operations perform

ised during a period of 12 consecutive months. In-addition, a report over shorter periods,
ic journeys, can be appropriate.

porting at the level of transport or hub'services

ranularity

ification of transport or hub services covered by the report may be done with an exhausti
se services, 0 by specifying the period of occurrence.

13.3.2 Report

The repo

-t’shall comprise, as a minimum, the following information:

egation of transport clrains for reporting purposes may be done using various criteria |i
ce with contractual agreements with service users and/or period of implementation of these

rt may apply either to a single TCE or to a set of TCEs that comprise a part of or a full transpqrt

ve

a) ident

ification of the TCE(s) or transport chain(s) covered by this report;

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

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

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

e) areference to the location where information as specified in 13.4 is available;

f) the transport activity, specifying the type of distance used;
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h)

j)

ISO 14083:

the hub activity;
the operational GHG emissions (Gyq 1 or Gygo1);

the operational GHG emission intensity (gyq or gygo), specifying the type of transpor

2023(E)

t 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);

the total GHG, transport activity and/or GHG emission intensities for each mode of transport and

forhub onerations snecifving the tupne of transnortactivitv distance used where annron
r 4 r J O J r v 4 rr r

iate.

TH

T}
fo
se
t

—

Aq
p1]

1

13

Sy
fu

TH
aq

TH

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

le reporting organization may use any medium that gives the clearest results and,associg
I calculations to its service user(s), including pages on websites. In cases of reparting by
rvice providers to transport service users, the reports shall be effectively..communicat
Ansport service users.

specified in 13.1, the report may be divided in two parts, the complementary eleme
esented in the second part.

3.4 Supporting information

4.1 General

pporting information shall ensure transparency and-a clear understanding of the reporti
1 potential group of users of this document.

le following statement shall be communicated: “These calculation results have been estal
cordance with ISO 14083:2023.”

le report shall be easy to access,. clearly structured and transparent in its data souf

calculation. Additional mode-specificStatements may be communicated.

13

T}
w
in

4.2 Description of the caleulation method
le report shall mention any omissions of GHG sources, transport or hub operations in ad
Clude, in particulare

an explicit description of the operational implementation of the transport and hub operat

any other’general information necessary for the understanding of the method, e.g. notin
impactief contrails and other non-GHG climate impacts are not included in the calculati
trafysport.

ted basis
fransport
bd to the

hts being

ng by the

blished in

cing and

cordance

th 5.2.3. The reasong-forand implications of their omissions shall be explained. The description may

ions;

b that the
pn for air

Th

)e report may follow the templates given in Tables 1 and 2. The tables may be simplified acd

ording to

th

e transport chain they refer to, providing the report conforms to the stated requirements.

© IS0 2023 - All rights reserved

47


https://standardsiso.com/api/?name=ba1f9ede7c8aca2301d6bcf63f1bdf58

:2023(E)

ISO 14083

:a1dwexo/ 105 ‘papraoad aq 03 sjtelsp  —

{(31qe[IEAR JOU [S[IBIDP JI 92INOS UTEW dY) 93BIIPUI .10)
2d 43 eaep yoea wo.dj PadInos SuoISSI*HHY partodarjo o, —

:9IJIAJ9S 1Jodsue

3dIJIAUIS Ny 10 1.10

9oy seuuol Y —
1} 51j109ds B 10 901A19S qhy 21y109ds € wo.1,
isup.i3 Jo [2A3] 3 buij.ioda.r10f sajdupxy

‘(mejap
pue pa[[apou jo a.1eys Ysin3unsip ‘eyep £1epuodas
10j) ejep A1epuodas pue Arewld jo aaeys —

"901AJ9s J1odsueay o qny £q yds  —

3214.13s qny .10 110dsup.3 fo [343] I buijioday

HHD [B10] St PIsSa
“Ko19970
‘0d1 ‘19sa1p ‘ojdwexes

-pI1y3) pUe S39SSe UMO

'$.1030BI3U0IqNS WO.J B}

"SUOISSIW
[dxa suoissiwa Yy uoisiaoad 43100 —

[VS) [9h) UOIIBIAR S[qEUIE)SNS
10] ‘W0.1J SUOISSIWD HHD [€30) —

:syasse Ayaed
ojul y[ds suoissiwa HHOY [euonyeradg —

bp Arewrad :uonyisoduiod 399 —

‘suonyesado umo oy ejep Arewrid :1030ej peo| —

% 00T :Ayde1dodoj

‘22anos ejep ay3 Suipae

:(e1qeqreae ou
2d 43 eyep yoea wo.j

pue adods ul SuoIel]

aurpadid/xeds ajqes

[2A43] |

‘parepow

) pue £10393€0 39913s/3unnor  —

Bo. s1ojoweaed Ho [, oqur yds —

S[IB19D JI 921N0S UTEW dY3 93€JIpUl .10)
D9D.INO0S SUOISSTW HYY pajtodaijo o, —

{[9A9] uoIEZIUESIO Y] B dAIIR[NWND
ado [[e ssoqoe opow £q 9¢Q) saUU0I X  —

:sqny pue (31o0dsueny
peo./[1el/Aemiarem pueui/eas/Ire) apop

buovziuvb.io v buij.roda.i .1of sajduipxy

“IoLL1eDd AI19Ud Aq 91e80133ESIp —

ISUOISSTWd HYYH uoisiaoxd
A8Jdous pue suoissiwa HHY [euonretado [eyords —

J1a3owered Jad
aeo1pul ‘(Aydea3odol/£10393e0 199135 ‘93B1
Surqqy ‘A103893e0 9ZIS 9[2f(oA 8'9) Ss.aa3owe.ded
DO 10J SI9jJ1p 21eys ayd3Joym Sased ul —
:(3nejop pue
pa[opou jo a1eys a3 Ysingunsip (eaep A1epuodas
10J) e3ep A1epuodas pue Arewyad jo ateys —

'sqny pue apowt Aq pajeda.iddesip osjy —

‘sureyd p1odsueny [[e ssoqoe pajedaagsy —

]243] [puonpziunb.io 1o buipdoday

(%00) sqny pue
110dsue.) Jo SUOISSTWD HHD) [BI0],

HHD qny [[e ‘(ang

"SUOISSTW
ano uononpoad 1o £31a130e 110dsued) [e303

JO 9, "8'9) 981902 93€2]

Ur 10 o I5AS 91 Ul S9JIAdIS .«LCQVCNL.« IV

.—LCL&L JULJO IO STIEegMm pue ut st Jegm 9]eJipuf

(eyep £q pa1aao0d)
adoos u1 suonyeadadQ

umopyeaag

pap1aoad aq 03 s[reyaQq

sjudwWIo }10day

110dsuea) W 319.4j 10j s[rejap sun.rodali jo sajdwexy — I d[qel,

© IS0 2023 - All rights reserved

48


https://standardsiso.com/api/?name=ba1f9ede7c8aca2301d6bcf63f1bdf58

:2023(E)

ISO 14083

‘uoisiaoad £3.19us Jo/pue uonyetado 03 paje[a.l S1030ej [[B
J10j uonjeraap Surpnput (paj.1ad J1) S[enj .1ay30 .10 pue A}JL1323[3 .10J
pasn a.e S.1030eJ UMO PUE [BUOIIEU 313y Mm 3)edIpu] ‘[Xauuy 03 19joYy

TXouuy
Jo suois1a0.ad y3rm aduep.Iodde Ul S.1030ej UOISSTUID
HHD Jo 3sn ay3 10J UOIILIIISN[ PUB 90USI9Ja.1 9PIAOI]

SJ103}0BJ UOISSTW HHK) J10J $92.1N0S

‘qny jo ad A3

~DOH 1B181j JO 2uU03/520) 8 X :qny

‘[ney aurf snsiaa A1dalfep/dn spid :po L, ‘w3/a%0) 8 7 :peou

{10308 SUOISSTUId HHD “1633B§ peo| ‘Ww1/2¢0) 8 X :[1el

‘ad £} [9sS94 10308}

1y1oads

SNSJ9A Lmusw_m.c pue sd

peor ‘u1/9%0g7 X :Aemiarem puejul
aue[ apen) 1)L ‘Waze’o) 8 & ueado

{(ed £y 3jedoure a0) A[jaq
SSe[d 90ue3ISIp DOL ‘Ur{3/a%pn 8 X :1re

w3{3) 9.J39Wo[1] duu03l/a¢0) S :[[e1aa0

:901AJ9S J10dsuely 013109ds e 10 921A19S qny 21j129dS € 0.1,

321A.43s qny .10 J.10fdsup.i3 Jo [aA3] v bu1y.ioda.i .10f sajduivxyg

‘(g9 ur payeorpui se) ad43 qny pue
apou Jad parjdde HOH/D0.L Jo Lirienued ajedsrpu; —

‘9o1Ad9s J10dsueny o qny Aq yds —

321A.43s qny .10 3.10dsup.i3 o [2A3] v buij..oday

"sqny pue (31odsuesy aurjadid

/1ed a[qed/peot/[rel/AemIprem puejul/ueado/iie) spowr —

:(edoos ur suoryetado [[e sso0.10e paledatdse) saasn ad1A19s 11odsuedy

J10j 3y S19.1J JO aUU0] 19

Jo (uny) a13awoqry auuol/a¢on 8 ;[etaaQ

]243] [buonypziuvb.io 1o buiy.aoda. 1of sajdwpx:q

‘'sqny pue apouwt Aq 93e3aad3esip os|jy  —

‘uoryezueg.1o [[eI9A0 Y] 10J SOpOW sso.de aferoay —
1243] [puonpziuvb.io I buiy.roday

Ayisuaiul nygn

"'SUOISSTW

DHD [e3103 Ul passajdxa suoissiwe HYN uoisiaold £31ouy

"A3101.1309[9

‘IVS ‘Dd'T ‘[9sa1p ‘ojdurexa [1oj ‘woaj SuoIssiwe HHo [BI0} —

:SUOISSIUI
-pI1y3) pUe S39SSe UMO

‘(pa1a3ow uondy
{(081e0 ‘0z1s auidua

{(@2ano0s e3ep 03 9oUIDJO
/3[nejep ‘1030€j peo|

{(8unnou puy

HHO [e103 Ul passatdxa ‘syasse Ayred
ojur 11ds suoissiwe HYn [euoneradQ

insuod AS1oua/Arewnad) :qny —
ad A3 uonyoeay/pajepow) ;[rex —

1 pue Aydei3odo) pue urnou
bue ejep 309[j/A1ewrid) :peoxr —

Joquinu y31[j/paepow) e —

“I9LLIeD A8.19us Aq a1e39133eSIp —

{Suoisstwd HYH uoisiaoxd
A319ud pue suolssiwd HHH jeuonetado [eyords —

umopyeag

papiaoad aq 03 s[ie3aq

sjuawa[d 110day

(ponunuodj 1 dqel,

49

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=ba1f9ede7c8aca2301d6bcf63f1bdf58

:2023(E)

ISO 14083

{(o1qeqreae

10) ad A3 e3ep YoBS WO.1J Padanos suoIssia-Hyo pariodarjo o, —

:9IJIAJ9S 1Jodsue

3dIJIAUIS Ny 10 1.10

:a1dwexo/ 105 ‘papraoad aq 03 sjtelsp  —
Ou S[Ie31ap JI 92.1NOS UTRW 9] 9)BIIpUl
9oy seuuol Y —

1} 51j109ds B 10 901A19S qhy 21y109ds € wo.1,
isup.i3 Jo [2A3] 3 buij.ioda.r10f sajdupxy

‘(mejap
pue pa[[apou jo a.1eys Ysin3unsip ‘eyep £1epuodas
10j) ejep A1epuodas pue Arewld jo aaeys —

"901AJ9s J1odsueay o qny £q yds  —
a21A.43s qny .10 3.10dsup.13 fo [243] v bulj.ioday

DHDO [e10] Sk passa

‘IVS ‘DdT ‘[osa1p ‘o[dwexs

-pI1y3) pUe S39SSe UMO

'$.1030BI3U0IqNS WO.J B}

‘suonyesado umo oy ejep Arewrid :1030ej peo| —

% 00T :Ayde1dodoj

‘22anos ejep ay3 Suipae

:(a1qe[IEAR
10) ad A3 e3ep Yors Woly

pue adods ul SuoIel]

'sqny pue (1ed a[qed

[2A43] |

"SUOISSIW
[dxa suoissiwa Yy uoisiaoad 43100 —

"A3101.1309[3
10] ‘W0.1} SUOISSIWS HHD [BI0} —

:syasse Ayaed
ojul y[ds suoissiwa HHOY [euonyeradg —

bp Arewrad :uonyisoduiod 399 —

‘parepow

) pue £10393€0 39913s/3unnor  —

Bo. s1ojoweaed Ho [, oqur yds —

OU S[Ie31ap JI 92.1N0S UTBW dY) d3eIIpUl
D9D.INO0S SUOISSTW HYY pajtodaijo o, —

{[9A9] uoIEZIUESIO Y] B dAIIR[NWND
ado [[e ssoqoe opow £q 9¢Q) saUU0I X  —

peo./[1el/Aemiarem pueui/eas/Ire) apop

buovziuvb.io v buij.roda.i .1of sajduipxy

“IoLL1eDd AI19Ud Aq 91e80133ESIp —

ISUOISSTWd HYYH uoisiaoxd
A8Jdous pue suoissiwa HHY [euonretado [eyords —

J1a3owered Jad
aeo1pul ‘(Aydea3odol/£10393e0 199135 ‘93B1
Surqqy ‘A103893e0 9ZIS 9[2f(oA 8'9) Ss.aa3owe.ded
DO 10J SI9jJ1p 21eys ayd3Joym Sased ul —
:(3nejop pue
pa[opou jo a1eys a3 Ysingunsip (eaep A1epuodas
10J) e3ep A1epuodas pue Arewyad jo ateys —

'sqny pue apowt Aq pajeda.iddesip osjy —

‘sureyd p1odsueny [[e ssoqoe pajedaagsy —

]243] [puonpziunb.io 1o buipdoday

(%00) sqny pue
110dsue.) Jo SUOISSTWD HHD) [BI0],

HHO qny e ‘(3ndino uononpouad 10 £31an0e 310dsue) [e303

"SUOISSTW

JO 9, "8'9) 981902 93€2]

Ur 10 o I5AS 91 Ul S9JIAdIS .«LCQVCNL.« IV

.—LCL&L JULJO IO STIEegMm pue ut st Jegm 9]eJipuf

(eyep £q pa1aao0d)
adoos u1 suonyeadadQ

umopyeaag

pap1aoad aq 03 s[reyaQq

sjudwWIo }10day

110dsuea) Joduassed 10j s[relap gunaodai jo sajdwexy — z a[qelL

© IS0 2023 - All rights reserved

50


https://standardsiso.com/api/?name=ba1f9ede7c8aca2301d6bcf63f1bdf58

:2023(E)

ISO 14083

‘uoistao.ad £3.19us Jo/pue uonyetado 03 paje[a.l SI1030ej [[B
J0j uoryerasp gurpnpur (paryii1ad J1) s[eny 1ay3lo 1o pue A}OLI1303[0 10J

pasn a.Je SJ1030.) UMO PUpEHOEH-O3oHAMOIE P oty

EXiiiaad-CEE ZN ZXT ]

TXouuy
Jo suois1A0.ad Y3Im 90UBPI0IIE Ul S103J8J UOISSIWD

ORISR S S-S A —F

ooty O3 ooy

e HetTesHESH pHeootedoetoptaedd

S.J032eJ UOISSTWe HHH 10J S92.1N0S

qny jo

a1

9dA1=H0oH “1e8uassed/a%pn 8 X :qny

dsueayjosueauw ‘unyd/a¢0) 8 7 :peol

ad £y uojnerado urey?H ., ‘wixyd/a¢0) 8 x :red

‘od £y [assaa

21J109(

10.L ‘wyd/a¢0n S x1hemiarem puepur

s aue[ apeq) :nQL “wd/a¢0n 8 A :eos

‘ad £y 1ye1oare pue sapse[ aouelsip DO, ‘wd/agn 8 X w11e

{(wuyd

axjawoy Jaduassed/a%Q) 8 :[[BI2A0

:901AJ9S J10dsuely 013109ds e 10 921A19S qny 21j129dS € 0.1,

321A.43s qny .10 J.10fdsup.i3 Jo [aA3] v bu1y.ioda.i .10f sajduivxyg

‘(g9 ur payeorpui se) ad43 qny pue
apou Jad parjdde HOH/D0.L Jo Lirienued ajedsrpu; —

‘9o1Ad9s J10dsueny o qny Aq yds —

321A.43s qny .10 3.10dsup.i3 o [2A3] v buij..oday

‘'sqny pue

(1eo arqeo/peod/[iel/femdorem puejui/uead’o/ire) spow —

:(edoos ur suoryetado [[e sso0.10e paledatdse) saasn ad1A19s 11odsuedy
Joj 1o8uassed Jad Jo (fuxd) axnsworny J98uassed/atp) 8 :[[e1eAQ

]243] [buonypziuvb.io 1o buiy.aoda. 1of sajdwpx:q

‘'sqny pue apouwt Aq 93e3aad3esip os|jy  —

‘uoryezueg.1o [[eI9A0 Y] 10J SOpOW sso.de aferoay —
1243] [puonpziuvb.io I buiy.roday

Ayisuaiul nygn

"'SUOISSTW

DHD [e3103 Ul passajdxa suoissiwe HYN uoisiaold £31ouy

"A3101.1309[9

‘IVS ‘Dd'T ‘[9sa1p ‘ojdurexa [1oj ‘woaj SuoIssiwe HHo [BI0} —

:SUOISSIUI
-pI1y3) pUe S39SSe UMO

‘(pa1szaw uondy
HELVSERINEN

{(@2ano0s e3ep 03 9oUIDJO
/3[nejep ‘1030€j peo|

{(8unnou puy

HHO [e103 Ul passatdxa ‘syasse Ayred
ojur 11ds suoissiwe HYn [euoneradQ

insuod AS1oua/Arewnad) :qny —
ad £y uonyoeay/paepow) ;[rex —

1 pue Aydei3odo) pue urnou
bue ejep 309[j/A1ewrid) :peoxr —

Joquinu y31[j/paepow) e —

“I9LLIeD A8.19us Aq a1e39133eSIp —

{Suoisstwd HYH uoisiaoxd
A319ud pue suolssiwd HHH jeuonetado [eyords —

umopyeag

papiaoad aq 03 s[ie3aq

sjuawa[d 110day

(ponunuodj g alqel,

51

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=ba1f9ede7c8aca2301d6bcf63f1bdf58

ISO 14083:2023(E)

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 yources other than those referred to in Annex Q are used.
To help with transparency, the reporting organization shall complete Table 3 for each mode} used ahd
share it Upon request. The table is based on the list of example parameters contained in.Anriex M, apd
also provjides the option to list any other relevant input parameters used.
The modg¢l output and its unit of measure shall be specified.
Table 3 +— List of input parameters required to accompany reporting to ‘ensure transparency pf
outputs from modelling and use of deviating default GHG emission intensities
Model type
Energy bdsed Yes/No
Activity Hased Yes/No
Parameter Included Additional information
Yes/No Ifincluded, state predominant
input data type

Vehicle fleet related
Vehicle clpss/fleet profile Yes/No/Not applicable Primary/modelled/default

Energy|consumption profile Yes/No/Not applicable Primary/modelled/default
Vehicle cdnfiguration YesyNo/Not applicable Primary/modelled/default

Body tylpe/empty vehicle mass Yes/No/Not applicable Primary/modelled/default

Engine type Yes/No/Not applicable Primary/modelled/default

Engine pmission class Yes/No/Not applicable Primary/modelled/default

Energy|carrier(s) useddnvehicle . .

(electrif, liquid fuel, 6¢&) Yes/No/Not applicable Primary/modelled/default

Share pf energy<carrier Yes/No/Not applicable Primary/modelled/default

Operatiopnal
Freight tyjpe Yes/No/Not applicable Primary/modelled/default

Freight requitenrentsteg: - -

temperature control/hazardous) Yes/No/Not applicable Primary/modelled/default

Use of specific container types Yes/No/Not applicable Primary/modelled/default
Load factor or average load . .
expressed in tonnes 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
52 © 150 2023 - All rights reserved
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Table 3 (continued)

Parameter Included Additional information
Yes/No Ifincluded, state predominant
input data type
Journey characteristics
ﬁlczgiiggaiigizuii;lljgslocation of Yes/No/Not applicable Primary/modelled/default
Route characteristics Yes/No/Not applicable Primary/modelled/default
Lecationparameters Yes/NeNotappheable Primaryfmedeled/fdefantt
?;fﬁig?;ggﬁg{&se/rn;ultiple Yes/No/Not applicable Primary/modelled/default
Drive cycle Yes/No/Not applicable Primary/modelled/default
Road type/channel type Yes/No/Not applicable Primary/modelled/default
Urban/mixed/long-haul Yes/No/Not applicable Primary/modelled/default
Frequency of stops Yes/No/Not applicable Primary/modelled/default
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 Primary/modelled/default
Ealill’r"sirlr'lcs/glo(;/vwrfntgégsgg, Cross or Yes/No/Not applicable Primary/modelled/default
Aflditional items...
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Annex A
(normative)

Air transport

A.1 Air transport specific boundary

This anlx shall be applied to any energy-consuming solution of air transportation, manned

or
unmanned, the principal purpose of which is to transport passengers or freight, or both.
A.2 Rerommended approach for defining air TOCs
TOCs for pir transport should be structured based on a suitable combination of the influencing factqrs
given in Table A.1.
Table A.1 — Air TOC characteristics
Journey length Plane configuration
Short (e.g < 1 500 km) Passenger aircraft without freight
Long (> 1{500 km) Dedicatedfreight aircraft
Passeniger aircraft with belly freight

A.3 Calculation parameters
A.3.1 Transport activity distance

Transporft activity distance for air transport shall be the GCD.
A.3.2 Dlistance adjustment factor

In accordance with 10.4 and\Formula (25), if GHG emission intensities calculated using the actyal
distance are reported, a DAE shall be applied. This DAF should be calculated based on the best availaljle
informatfon regarding manoeuvring and other deviations from the GCD. This should be noted alongsifde
the value| provided. The*DAF should be relevant to the context in which the transportation occurs/{ If
information specific\to the transport chain is not available, a DAF calculated using the ratio GCD plus

95 km di
distance

vided by the GCD shall be used, where 95 km represents the difference between the acty
hnd thetransport activity distance due to manoeuvring and other deviations from the GCD.

al

A.4 Mode-specific considerations

A41 G

eneral

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.

54
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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

ki

aratra fnaalroa

A

In

for calculation of transport activity. Then, the unit of transport activities forpassengers sh
plassenger of lowest class equivalent kilometre” (plcegkm).

«

N(

GHG emissions per trip are relatively high (due to distances travelled and energy carriers being fossil
differences in area per seat between the lowest and the highest class ate-significant (ratio 4:1 or ej

TH

presented in L.3.2 and L.3.3, respectively.

OTIIC T S TP TSI

5 Transport activity for passenger with different classes of travel

the case of TOCs in which passenger aircraft offers different classes of travel, 8:4.5 shall b

TE Air transport is probably the mode where allocation according to classes is the most r¢

is issue is introduced in 8.4.5 and expanded in Annex L. Examples for flights with four and two ¢

e applied
hll be the

levant, as
fuels), and
ren more).
lasses are

©
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Annex B
(normative)

Cable car transport

B.1 Cable car transport specific boundary

This ann¢x shall be applied to any energy-consuming cable car system, the principal purpose-ofwhich
is to tranpport passengers or freight, or both.

Any cabl¢ car system, even if designed with several vehicles, should be considered asan indivisille
transport system, including its dedicated infrastructure.

B.2 Rerommended approach for defining cable car TOCs

TOCs for|cable car transport should be structured based on a suitable cembination of the influencing
factors given in Table B.1 for cable car freight transport and Table B.2 for‘eable car passenger transport.

Table B.1 — Freight cable car TOC characteristics

Operation type Configuration Technology System
Industria| transport Aerial cable car Unidirectional monocable |Fixed-grip buckets
Detachable buckets

Unidirectional bi-cable Material 2S

Material 3S

Reversible bi-cable Material cable car

(jigback) Cable crane
Surface cable\car Material train drawn by  |Bucket train

rope(s)

Funicular Material funicular

56 ©1S0 2023 - All rights reserved
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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

Gighaclk)
\Ski=] 2

Unidirectional bi-cable 2S

3S
Detachable 2S
Detachable 3S
Reversible bi-cable Cable car

(jigback) Aerial tramways

Surface cable car Train drawn by rope(s) Horizontal train

Automated people movers
(APMs)

Funicular Funicular

Inclined elevators
Draglift Draglift with rod

Draglift with springbox

Low level ski-tows

B{3 Calculation parameters

B{3.1 Transport activity distance

The transport activity distanee*for cable car transport should be the cable car length corrgsponding
to| the longest distance one_vehicle can travel in one direction, moved by one piece of mjachinery,
considering the cable car network (the SFD) or the GCD. If two or more cable cars are intercpnnected,
allowing a vehicle to travel along different sections moved by different pieces of machinery, ea¢h section
shall be considered-as-one cable car.

B.3.2 Distance adjustment factor

In| accordanc¢e with 10.4 and Formula (25), if GHG emission intensities calculated using the actual
diptancerare reported, a DAF shall be applied. The limited number of route options available within the
caple.car network leads to little opportunity for deviation between the actual distance and the SFD,
mbafine that-aDA hot-reauired—in-the-maior ASES- T : is—artnplanned
deviation, the DAF is likely to be specific to the vidual circumstances of the deviation and can be
developed on a case-by-case basis.

indi

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

2023(E)

C.
Th

an
of
arn
w
d4

supplied from shore that is stored and subsequently used for propulsion or used to maint

or1j
as|
m
w

C,

T(
in
w

1 Inland waterway transport specific boundary

nex apply to energy-related GHG emissions linked to the consumption of energy; for the p
the vessel as well as maintenance of freight in the condition required by the owner of t
d passengers at the required conditions for comfortable passage. When in-port, or at other
here transfer of freight or passengers takes place, GHG emissions relatedto the vessel’s GH
ta shall be calculated and reported as part of the inland waterway TCE. This implies that a1

passengers that remain part of the ship’s freight, particularly, electrical energy, shall be
part of the vessel operator’s GHG activity data. Similarly, refrigerant GHG emissions relaf
hintenance of freight or passengers at required temperatureséhall be considered as part of t
hterway TOC, even when replenishment of the refrigerants‘eccurs during a port call.

2 Recommended approach for definingzinland waterway TOCs

Cs for inland waterway transport should be\ structured based on a suitable combinati
fluencing factors given in Table C.1 for inland waterway freight transport and Table C.2 f
hterway passenger transport.

Table C.1 — Inland waterway freight TOC characteristics

1is annex shall be applied to any energy-consuming mode of inland waterwayctransportation,
thle principal purpose of which is to transport passengers or freight, or both. The provisio

ns of this
ropulsion
he goods
locations
G activity
1y energy
hin goods
included
ed to the
he inland

pn of the
or inland

Vessel
configuration

Vessel size

Condition
category

Freight type

Waterwgy type

g4

'y bulk Individual vessel Ambient Canal

quid bulk

bntainerized

<50 m
50 m to 80 m
80mto 110 m
110 mto 135 m
>135m

River
Lake

Pushed convoy Temperature-

controlled
ass-limited,
neral freight

blume-limited,
neralfreight

Table G2

Inland waterwav nasca
ay-Ppa

n
T IIC vV ateIT vy SOTIIHCTY

Condition

Vessel operation type

Vessel size category

Waterway type

River cruise
Ro-Pax river ferry
Waterbus

Water taxi

Varies by vessel type

Transport only

Transport plus other
services (restaurant,
accommodation, etc.)

Canal
River
Lake
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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 Appropriate distance calculators can be used to help identify inland waterway distances as accurately
as possible.

C.3.2 Distance adjustment factor

In accordance with 10.4 and Formula (25), if GHG emission intensities calculated using the. actyal
distance are reported, a DAF shall be applied. This DAF should be calculated based on the best atailalle
informatjon regarding deviations from the transport activity distance. The limited number of royte
options ayailable within the inland waterway network leads to little opportunity for deyiation betwegn
the actudl distance and the SFD. In such circumstances, any difference in transpoft-activity used py
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.

C.3.3 Allternatives to mass-based calculation

The TEU may be used as an alternative parameter to mass of freight for containerized transport.

C.4 Identification of water current effects for inland waterway modes

can have| an important impact on energy consumption.”Any calculation of GHG emissions shall pe
applied op a round-trip basis to average this impact @eross the transport operations and conform with
the provipkions of 6.3.2.

For inlanf waterway transport operations, water direction(e.g. whether with or against the curreTjt)
t
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Annex D
(normative)

Transport by pipeline
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ipeline transport.

1 Pipeline transport specific boundary

1.1 General

peline transport refers to freight transport only, and no passenger transport {s:consider

1.2 Pipeline operations to be included in GHG emission calculation

eded by equipment located within the pipeline network to move thé&product through the pij
hnsport, and to keep the relevant pressure level.

e ISO 14064-1:2018, Annex B, for pipeline activities andyassociated emissions or removal
t covered in this document. ISO 14064-1:2018, Annex B, provides examples of subcategd
d identification of associated sources and sinks, including direct process emissions and
bm industrial processes which include upstream (extraction) and downstream activities (o
ocessing/refining).

TE Direct fugitive GHG emissions can cowme from systems that deliver fossil fuels (e.g. flang
ions, threaded connections).

hen comparing pipeline transport>with other modes, the user shall consider the fact

vered in such a comparison.

1.3 Operations to be excluded from GHG emission calculation

cluded from the GHG emissions calculation of pipeline transport is the initial compressi
edium (e.g. liquefied gas) or pumping needed for feeding the pipeline, located at the prod
art of the transport chain) or at transhipment point/terminal (within the transport chain).
all be allocated to hubs (see Annex H).

2 Recommended approach for defining pipeline TOCs

bd within

peline operations that should be included in the GHG emission calctilation are limited to the energy

beline, i.e.

b that are
orization
removals
| and gas

es, valves,

that the

cgmmodity can be transported at.different pressures or temperature levels. The relevant differential
cogmpression, cooling or heating.processes with their energy use and related GHG emission

5 shall be

on of the
ction site
[he latter

If

se

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

ction 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 additign to the quantity of freight expressed in mass, other parameters can be used, e.g. volume.
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Annex E
(normative)

Rail transport

ISO 14083:

2023(E)

E{l Rail transport specific boundary

This annex shall be applied to any energy-consuming mode of rail transportation, the prin¢ipall purpose
offwhich is to transport passengers or freight, or both.

The following exclusions apply:

passengers.

Fdr the avoidance of doubt, the following are taken into accourit as part of the train TCE in adg
with the general provisions of this document:

operator.

T(

E;2 Recommended approach-for defining rail TOCs

electricity transmission losses (included as part of.the electricity GHG emission factor);
energy re-injected to the grid as a result of brake regeneration of electricity;

energy used for train propulsion even if wsing energy supplied from a system provided

giyen in Table E.1 for rail freight transport and Table E.2 for rail passenger transport.

Table E.1 — Rail freight TOC characteristics

any internal moves that are entirely contained within the boundarjésyof a hub and hence are
accounted for as part of the HOC;

any movements by vehicles whose primary purpose is not for,the carriage of freight and/or

cordance

by a hub

Cs for rail transport should be structured based on a suitable combination of the influencing factors

Long=distance freight

Operation type Freight type Condition Propulsion
Long-distance ffeight  |Average/mixed Ambient Electric motor: fixed electridity
trlansport: bloek'train Containerized/swap bodies |Temperature- supply system (catenary, third rail)
Lpng-distance freight controlled Electric motor: on train batt¢ry

N Dry bulk
trjansport: single wagon energy storage
liquid bulk

Electric motor: fuel cell ener

q
<

=]

transport: mtermodal
wagon

Short-distance freight
transport (feeder
services)

Vehicle transport
Semi-trailers

Other

storage
Combustion engine
Other
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Table E.2 — Rail passenger TOC characteristics

trains

Urban passenger: suburban

Train operation type Passenger experience Propulsion
Long-distance passenger trains |Night trains (slow trains) Electric motor: fixed electricity supply
Short-distance passenger Vehicle trains (slow trains) system (catenary, third rail)
regional trains Electric motor: on train battery energy

Luxury trains (slow trains) storage
High-speed trains Electric motor: fuel cell energy storage

Urban passenger: tram Other Combustion engine

(streetcar) Other

Urban pagsenger: underground

(subway, metro)

E.3 Calculation parameters

E.3.1 Transport activity distance

Transporft activity distance for rail transport should be either the SFD, taking into account the rhil
network,|or the GCD.

NOTE To help identify rail distances, some rail carriers and GHG emidssion calculation tools offer a ril
distance cplculator to their users or make on publicly available.

E.3.2 Dlistance adjustment factor

In accordance with 10.4 and Formula (25), if GHG emission intensities calculated using the actyal
distance are reported, a DAF shall be applied. The limited number of route options available within the
rail netwprk leads to little opportunity for deviation‘yétween the actual distance and the SFD, meanipng
that a DAF is not required in the majority 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-dase basis.

E.3.3 ternatives to mass-based calculation

The TEU may be used as an alterpative parameter to mass for the quantity of freight for containerized
transport.

Area for passengers may,be-a better allocation basis where the galley, restaurants, sleeping wagan,
accompanying cars and«class can be embedded (see Clause E.5 on class of travel).

E.4 Mqde-spécific considerations

E.4.1 Cpnsideration of data availability and rail networks

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.

64
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e Delivery of
Pick-up of wagon by small
wagon by small Shunting Shunting diesel or electric
diesel or electric

s O O trains

Long distance trains \
Feeder trains

Figure E.1 — Schematic illustration of the possible elements of a cargo wagon load freight
transport chain

Feeder trains

E4.2 Allocation for mixed passenger and freight operations in rail transport
Fgr calculation purposes, this shall be treated as a single TOC.

Two options are provided in 5.4.3 for the general case of combined transport of passengers arld freight.
In|this instance, the second option, based on the use of passenger eqtivalents, should be used

T4ble E.3 provides standard values for the number of passenger équivalents that should be used in this
calculation.

Table E.3 — Standard passenger-equivalent values for rail transport

Passenger transport Freight transport
peq peq

Ildividual passenger (including luggage) 1,0|Small van 1,3
Passenger car 1,3 |Large van 3,5
Blis/coach 10,0 |Rigid truck 10
Caravan, small 1,1 |Articulated truck 18
Caravan, medium 2,3|Unaccompanied trailer 14
Caravan, large 3,5

M|obile home 3,5

Mlotorcycle 0,3

NPTE The passengerzeguivalent values are based on a combination of mass-based and volume-based equival¢gnce. Using
these two inputs appeats to provide a balanced outcome that does not unduly favour either passengers or frdight at the
allocation stage.

The numbér of passenger equivalents of a passenger vehicle shown in Table E.3 excludes the passengers
transperted, meaning that the total number of passenger equivalents for a car carrying three passengers
isi,34.e. 1,3 for the car itself plus three for the passengers.

The GHG activity data, and hence the GHG emissions, shall subsequently be calculated at the Tevel 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.

© IS0 2023 - All rights reserved 65


https://standardsiso.com/api/?name=ba1f9ede7c8aca2301d6bcf63f1bdf58

ISO 14083:2023(E)

Annex F
(normative)

Road transport

F1 Ropd transport specific boundary

This anngx shall be applied to any energy-consuming form of road transportation, the principalpurpg

of which s to transport passengers or freight, or both.

In some husiness models, a shift from transportation that uses energy to transportation-that does 1
use any energy is feasible (e.g. replacing vans/trucks in mail and parcel delivery with,foot and bicy
delivery)]In these cases, the transport activity distance shall be taken into account. jn the calculation
the transport chain transport activity, although zero GHGs are emitted in this TCE.

Transporftation operations with a principal purpose to serve as medically aSsistive personal mobilj
aids shall be excluded (e.g. motorized wheelchairs, ambulance transport).
F.2 Rerommended approach for defining road TOCs

TOCs for road transport should be structured based on a suitable combination of the influencing factq
given in Table F.1 for road freight transport and Table F.2 foi‘road passenger transport.

Table F.1 — Road freightTOC characteristics

ot
'le
of

Vehicle trpnsport

Mass-limited, general

Freight type Condition Journey type Contract type
Dry bulk Ambient Point-to-point (long haul) |Shared transport
Liquid bujk Temperature-cofityolled |collection and delivery Dedicated contract
Containetized (charter)
Palletized

freight (heavy cargo)
Volume-limited, general
freight (light cargo)
Table F.2 — Road passenger TOC characteristics
Meansof transport Journmeytype Fevelofpassengertoading—

Shared public transport (e.g. bus,
coach, trolleybus)

Shared private transport (taxi)

Private transport (e.g. own car,
bicycle, scooter, motorbike)

Urban
Suburban
Regional
Long-distance

Dedicated lines (e.g. school bus)

Discrete number of individuals
(1, 2,3, etc)

Average occupancy rate

Additional factors can be relevant for defining a highly specific TOC, e.g. topography, road type (highway
versus urban versus rural), vehicle mass category, wagon/trailer body type.

EXAMPLE 1

and delivery rounds, e.g. from the same hub.

66

If the TCE is part of a collection and/or delivery round, the TOC can be a group of similar collection
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EXAMPLE 2 Ifthe 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 sufficiently homogeneous.

F.3 Calculation parameters

F.3.1 Transport activity distance

Transport activity distance for road transport should be either the SFD, taking into account the road
WE v Te 3 ampres—o es—e viv stinrates—as—caleutated .CE/route,
planning software or maps. For more accurate results, use the most specific and recent infor

nation.

FB.2 Distance adjustment factor

In|accordance with 10.4 and Formula (25), in cases where transport distance type used for fransport
activity differs from transport distance type used for GHG emission intensity, @ DAF shall bg applied.
This DAF should be calculated based on the best available information regarding deviations|from the
transport activity distance. The DAF should be relevant to the context\ih which the transportation
odcurs. If no specific operational DAF is available, an estimated global ¥dlue can be used.

In|the case of the SFD being used as the transport activity distarice 'and actual distance being used to
calculate the GHG emission intensity, a DAF shall be applieds Theé GLEC Framework[12] recommends
uging a DAF of 1,05 to increase the SFD by 5 % in order to allow for any incidental transport distance
travelled that is not part of the planned route. The impaet of any additional detours will a|ready be
accounted for in the measured energy consumption value.

If lan alternative to the shortest feasible route servés in practice as the primary route (e.g| to avoid
tolls, congestion, sharp inclines), then the transport operator should notify the transport uger of this
alternate route so that a more accurate transpprt activity distance is used in GHG emission calfulations.

F.3.3 Alternatives to mass-based calculation

Cdlculations on a per-item basis or aper-TEU basis are likely to be common for mail and parcel ¢ollection
arld delivery rounds, and containerized road transport, respectively.

F4 Mode-specific considerations

F.4.1 Specific caseof calculation of transport activity for collection and delivery|rounds

Many road transport operations, particularly in urban areas, fall into the TOC “collection andl delivery
rounds”. Thesg are shared transports which include various stops where parts of the|load are
discharged and an additional load is picked up, thereby changing the load factor from stop to|stop. The
start andiend point of a collection and delivery round can be the same location, e.g. a hub that forms
pdrt of A bigger hub and spoke network, or at different locations.

Forcottectiomranddetivery rounmdswithrmruttipte stops, thetotatenergy amd-GHGemissions 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
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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 collectpd and delivered via collection and delivery rounds for a relatively short-distance journey
and trangferred onto one or more different vehicles to be conveyed long distances (line haul)through
a series ¢f 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 emissions
of each TCE within a transport chain of the hub and spoke network can correspond to @different TO(.

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

Drigin
A

y Q Destination
A A

1 ‘K A
m
"4 s

cargo originl and destination

\j

end-of‘line terminal
huby/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 anng
of which

The prov
energy fd
by the ow

When in
related td

This impl
or used t
energy, sl
emission

isions of this annex apply to energy-related GHG emissions linked to the-consumption
r the propulsion of the vessel as well as the maintenance of freight in the ¢pndition requir
ner of the freight and passengers at the required conditions for comfortable passage.

ies that any energy supplied from shore that is stored and subsequently used for propulsi
b maintain goods or passengers that remain part of the ship’s freight, particularly electri¢al
hall be included as part of the vessel operator’s GHG activity data. Similarly, refrigerant GHG
b related to the maintenance of freight or passengers at required temperatures shall

x shall be applied to any energy-consuming mode of sea transportation, the principatpurpdse
s to transport passengers or freight, or both.

of

9%
(o8

port, or at other locations where transfer of freight or passengers takes place, GHG emissiopns
the vessel’s GHG activity data shall be calculated and reported aspart of the sea TCE.

pn

be

considergd as part of the sea TOC, even when replenishment of the refrigerants occurs during a pqrt
call.
G.2 Rerommended approach for defining'sea TOCs
G.2.1 General
TOCs for fea transport should be structured based on a suitable combination of the influencing factdrs
given in [lable G.1 for sea freight transport, Table G.2 for sea passenger transport and Table G.3 for
combined sea transport of passengers-and freight.
Table G.1 — Sea freight TOC characteristics
Vessel type Freight condition Service type
Bylk carrier Ambient Scheduled (by origin and
CHemical tanker Temperature-controlled destination pairs)
. . Tramp

Ggneralicargo Mixed ambient and

Rd-RO 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————

— Vesselsize

Sarvicetune

ey p*<

Ro-Pax ferry

Varies by vessel type (see
Table G.4)

Scheduled (by origin and
destination pairs)

Chartered

Key

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

GJ2.2 Vessel-based categorization

The list of ship types set out in the International Maritime Organizatiof (IMO) Fourth GHG Study,[38] and

priesented in Table G.4, combines freight type, vessel type, vessel-size categories and freight condition

(for fully temperature-controlled ships), into a commonly applicable set of TOCs for use wherg a vessel-

bdsed categorization is helpful. (For further detail of the ptocess of developing the list of ship types,

see section 2.2.1 of the IMO study.[38]) This is particulatly the case for charter services Where the

infdividual vessel is known to both parties in the charteragreement. In such circumstances, the use of
priimary data is preferred, meaning that the TOC categorization is merely for information. Hpwever, if
prjimary data are not available then the TOC paranieters become relevant to specify modellinglor choice

of|default values.

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

Ship type Size category Unit
Bulk carrier 0t09999 dwt
10 000 to 34 999 dwt
35000 to 59999 dwt
60000 to 99999 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 0+t6-4.9090 dhact
5000to 9999 dwt
10 000 to 19 999 dwt
20000 to 39999 dwt
40 000+ dwt
General freight 0to 4999 dwt
Key
dwt: deadweight tonnes
cbm: cubic metres
GT: gross tonnes
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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
100000 t0 199 999 chm
200 000+ cbm Ny
Oil tanker 0 to 4 999 dwt .q/Qq’
5000 to 9 999 dwt Q-
10 000 to 19 999 dwt
20 000 to 59 999 dwt .2
60 000 to 79 999 dwtp
80 000 to 119 999 Awt
120 000 to 199 999 Sdwt
200 000+ N dwt
Other liquids tankers 0to 999 dwt
100, dwt
Container 0 te\@ TEU
1000 to,1'999 TEU
2 0000 2 999 TEU
3,000 to 4999 TEU
5000 t0 7 999 TEU
.~ 8000to11999 TEU
&7 12000t014499 TEU
.M 14 500 to 19 999 TEU
N 20000+ TEU
Ferry: Pax only QU 0 to 299 GT
O 300 to 999 GT
(.O\c.) 1000 to 1999 GT
R 2000+ GT
Cruise N i 0to 1999 GT
Q 2000 to 9 999 GT
«v% 10 000 to 59 999 GT
S 60 000 to 99 999 GT
T00 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

Key
dwt: deadweight tonnes

cbm: cubic metres

GT: gross tonnes
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2.3 Service-based categorization

3.1 Transport activity distance

Table G.4 (continued)
Ship type Size category Unit
20000+ GT
Ro-Ro 0to4999 dwt
5000 to 9999 dwt
10 000 to 14 999 dwt
15000+ dwt
Vehicle 0to 29999 GT
30000 to 49999 GT
50 000+ GT
Key
dwt: deadweight tonnes
cbm: cubic metres
GT: gross tonnes

rvice-based categorization provides a useful basis for defining the TOCs where the transpo

't service

er purchases transport for freight or passengers betwéen the origin and the destination without

owing, or being able to choose, the specific vessel they,or their freight will travel on. This is
se for container, Ro-Ro, Ro-Pax or Pax only ferry lines.

such cases, the transport operator is sometimes able to provide aggregated values
presentative for the overall operation basedin the schedules that are in place.

3 Calculation parameters

ansport activity distancé for sea transport should be either the SFD, taking into acd
erall route and specific.channels available to the vessel in question, or the GCD. Several sp

often the

that are

ount the
ecific sea

hnsport distance calcdulators are available. For more accurate results, use the most specific and recent

formation.

3.2 Distance’adjustment factor

accordance with 10.4 and Formula (25), if the transport distance type used for transpor
ffers from the transport distance type used for GHG emission intensity, a DAF shall bg
1is-DAF should be calculated based on the best available information regarding deviations

tr

t activity
e applied.
from the

nsport activity distance. The DAF should be relevant to the context in which the trans

ortation

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

ac

tivity 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 be

fore aggregation.

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

shipping
transporf
fluctuatiq

The char
appropris
quantific
characte
both the

transport

G.4.2 Alllocation for mixed temperature-controlled consignments

In some
condition
condition

For calcullation purposes, this shall be treated as a single TOC. The GHG activity data and hence t

GHG emi
consignn]
and the ¢
temperat

G.4.3 Allocation for mixed passenger and freight operations — Ro-Pax ferries

For calcu

For sea t1
Pax ferrid

(see Table G.4). Two optiohs are provided in 5.4.3 for the general case of combined transport

passenge
should b

Table G.5
calculatid

ation operations that occur during that time period. This has the benefit of removingsedsor|
ns from the reported results that can obscure more significant long-term trends.

ter operations that are common within bulk shipping represent an example of where it
ite to deviate from the use of annual data aggregation and instead perforfinjourney-speci
htion and reporting because they are often one-off, non-repeating journeys, with speci
istics and for which the data are identifiable for the individual journeys in the systems
transport operator and the transport service user. The opportunity still exists for both t

circumstances, it is necessary to transport freight.that needs to be kept under speci
s (e.g. within a defined temperature range) on thesare vessel as freight that is at ambie
S.

ssions shall subsequently be allocated betiveen the ambient and temperature-controll
ents based on the share of energy requiredto move the freight, applicable to all consignmen
nergy used specifically to maintain the“temperature-controlled freight within the requir
ure range.

ation purposes, this shallbe treated as a single TOC.

ansport, the main instahce of combined transport of passengers and freight is the case of R

's and freightiIn this instance, the second option, based on the use of passenger equivalen
used.

gives_standard values for the number of passenger equivalents that should be used in tk
n,

operator and the service user to subsequently aggregate journey data into annual reportinfg.

er
pperations), it is common for the operator to aggregate a year’s worth of operational datari10r
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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 ”n:\r‘rnmpanind trailer 14
Caravan, large 3,5
M|obile home 3,5
Mlotorcycle 0,3
NPTE The passenger-equivalent values contained are based on a combination of mass-based-(inicluding thg mass of
padssenger decks) and volume-based equivalence. Using these two inputs appears to provide a balanced outcome that does
n¢t unduly favour either passengers or freight at the allocation stage.
The number of passenger equivalents of a passenger vehicle shown in Table G.5 excludes the passengers
transported meaning that the total number of passenger equivalents for.a car carrying three passengers
is|,3,1i.e. 1,3 for the car itself plus three for the passengers.
The GHG activity data and hence the GHG emissions shall subsequently be calculated at the lgvel of an
inflividual passenger for a passenger transport chain, or a consignment for a freight transport chain, in
accordance with the standard rules for passenger or freighttransport, respectively.
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Annex H
(normative)

Hubs

H.1 Hub-specific boundary

H.1.1 General

This anng¢x shall be applied to any hub enabling the transport chain from:

— the shipper to the consignee (for freight);

— the ofigin of a journey to the final destination of the journey (for passengers):

Hubs inclpde, but are notlimited to, rail/road terminals, cross-docking sites,aipport terminals, termingls
at sea porfts and distribution centres. Hubs for freight, also known as “logistics hubs”, are self-containgd
facilities for handling freight, including freight acceptance and releasessecurity and documentation tHat
connects|freight within or to other modes of transport. The equivalent for passengers is self-containpd
facilities for the connection of passenger transport within or to othier modes of transport, such as ferfry
terminalg, airport terminals and railway stations.

H.1.2 Hub operations to be included in hub GHG.emission calculation

All hub operations (enabling the transport chain fronwthe originator of a consignment to the consignee
or the otigin of a journey to the final destination of the journey) that consume energy or caulse
refrigerant leakage are included.

GHG emigsions resulting from energy use by dedicated vehicles or other equipment that move vehiclds/
vessels, trailers or containers (e.g. shunting, push boats, aircraft pushers) within a hub, or shuttles that
transport employees who steer self-driving vehicles within a roll on/roll off terminal, or relating [to
air conditioning of these vehicles/vessels, shall be included in hub operation calculations, regardless|of
whether putdoor or indoor, as aré e.g. pilot boats or tug vessels.

GHG emigsions related to eléefricity used to cool refrigerated containers or vehicles, whether indirgct
GHG emissions from purchased electricity or direct GHG emissions resulting from on-site electricity
generatign shall be allecated to hub operations.

GHG emifpsions resulting from energy use for handling luggage accompanying passengers shall pe
included pnd alle¢ated to hub operations for passenger transfer; GHG emissions resulting from energy
use for handling pre-shipping luggage shall be allocated to hub operation for freight transhipment [as
they refer to-package freight.

GHG emissions resulting from processes for storage of goods at hubs, such as warehousing, may be
calculated as 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 consumption needed for ICT services purchased by external server providers shallbe| excluded
from the hub GHG emission calculation, see Annex N. GHG emissions resulting from self=driviing cargo
(elg. in roll on, roll off terminals) are also excluded.

H{2 Recommended approach for describing HOCs

The choice of HOC should reflect the needs of the user of this document, takinginto account GH[G activity
ddta availability and relevance to the particular transport chain under.consideration. HOCs $hould be
stfuctured based on a suitable combination of the influencing factors:given in Table H.1.

Main stations and regional stations within a national rail networkinay be grouped separately|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 Pieee goods/break bulk
E‘;‘:;ggztranshlpment and Dry bulk
Liquid bulk
Vehicle transport
Other

H{3 Calculation’ parameter
Fgr freight the calculation parameter “tonnes throughput” shall be used.

NOTE In addition to the mass other relevant allocation units, e.g. m%, m3, TEU, number of containefs, number
of velieles 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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raphical boundaries.
en approach shall be consistent for all hubs at one transport node.

boundaries specify the processes and related GHG activity data to be included in the
ation 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.

EXAMPLE1 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 passen
multiple t
transport

bers as well as the development and maintenance of supporting infrastructure. Ports typically/hgve
brminals which are designated areas used for the transfer of freight and/or passengers from farine
to road or rail transport and vice versa. Terminals can consist of multiple hub types, such asywharyes

and/or bu|k freight loading and/or unloading structures, landings and receiving stations. GHG emigssjon sourdes
at termingls include freight handling equipment (e.g. gantry cranes, forklifts) as well as the electrieity used py

the terminals for purposes of lighting and temperature control (heating and cooling) of the bujlding.

GHG emifssions produced within the port boundary from mobile sources that{travel beyond the
geographlic boundary, such as ocean-going vessels, locomotives and trucks, arexincluded in transpqrt

TCE calculations.

EXAMPLE|2  An airport enables the transhipment of freight from air transport'to road and vice versa as wiell
as the trapsfer of passengers from air transport to road or rail transport and ¥ice versa. For this airport, thiee
different Hubs can be identified: the air freight handling terminal (departurédnd arrival), the passenger terminal

(departur

b and arrival) and the railway station.

EXAMPLE|3  Arailway station enables passenger transfer from railto road and local public transport and vice
versa. Degending on materiality, this railway station can be used.as one hub or subdivided into two hubs using

geographiral boundaries: rail hub and local public transport hub:

H.4.2 Allocation of GHG emissions of the HOCdevel

Allocatio

and the gorresponding GHG emissions shall pe-calculated for each group (as set out in Clause 9). This
is eased lyy separate data collection (e.g. metering) at the equipment level; however, this separate dqta

h of GHG emissions is needed when the‘hub(s) of the HOC provide(s) different functionalities

collection] is rarely possible in practice. Therefore, if GHG activity data are not available for the selectpd

group, the user shall allocate the GHG "activity data following the principles of extrapolation and

proportignality (see the examples i Table H.2). The chosen allocation principles shall remain consistgnt

over time for each hub related to'the HOC and shall be documented transparently, as appropriate.

This allogation shall follow.the relevant requirements of the freight or passengers as set in 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 used for all
shipments, where energy consumption is difficult and/or
time consuming to allocate (e.g. freight receipt, dispatch, IT

infrastructure, offices). These may be summarized
general oroun the GHG emissions of which are allo

in one
ated

zvenly to all ;hipments.

Transfer equipment

Energy

Regarding zones or activities (e.g. de-/boarding;’sh
restrooms, waiting areas) and the respective-quan
passengers requiring these activities.

Including the consideration of basiGprocesses used
passengers, where energy consumption is difficult

or time consuming to allocate {(e:g. luggage handling,

rest rooms, IT infrastructure,offices). These may }
summarized in one generallgroup, the GHG emissid
which are allocated evenly to all passengers.

uttles,
Lity of

| for all
and/

e
ns of

Lighting

Electricity

By the use of functional areas which are defined zg
the hub in whichispecific operations take place and
respective amoeunt of freight or number of passeng
passing throtigh these functional areas.

nes of
the
ers

Temperature
r¢quirements

Energy

By the énergy consumption of the relevant temper
controlequipment and the quantity of ambient and
refrigerated freight.

hture

Refrigerants

By the quantity of refrigerants refilled and the quantity of

refrigerated freight.
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Annex I
(normative)

Approach to account for refrigerant leakage GHG emissions from
mobile air conditioning and temperature-controlled freight units

during transportation operations

I.L1 Ge

The func
transporf
properly
within th
of the ref

This anne
to maintg
form of ty

1.2 Re

As introd
transport
group of {

When esf
composit
the trans

.3 Re
NOTE

Fluorinate
volumes fi

.31 S

neral

fion of a transportation refrigeration system is to maintain a specified temperature duri
. All transport refrigeration systems must be robust and sturdy so that‘they can perfoi

e refrigeration system still occur due to vibrations, loose connections.and general degradati
Figeration system.

x shall be applied to any transportation refrigeration system, theprincipal purpose of which
in temperature control of passenger spaces or freight, or both, linked to an energy-consumi
ansportation.

Juced in 6.2, the quantification of GHG emigssions from any transport operation within
chain shall start with the selection of a TOCxelated to this TCE. This TOC shall be a consistg
ransport operations relevant to the TCE.

ablishing a TOC, consideration should be given to characteristics that affect the scale a
on of the TOC and the needs of the-users of this document (i.e. both transport operator a
port service user).

commended approach for calculating refrigerant leakage GHG emission
Sources and methgds—-consulted: Reference [34] Chapter 7, Volume 3, Table 7.9: “Emissions

d Substitutes for @zeme Depleting Substances”. Also referenced: various industry sources for capac
r temperature-controlled mobile freight units for freight trucks.

tep 1: Determine the refrigerated transport application type as part of the TOC

For exam.Ele:

— auto

frigerant leakage in operations to be included in GHG emission calculation

ng
m

while withstanding movements and accelerations during transportation. However, leaks

DN

[,

S

a
nt

hd
hd

of
ty

obile 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.

I.3.2 Step 2: Determine a charge capacity quantity of refrigerant for the TOC

For exam

ple:

— 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.

I.3.3 Step 3: Determine an annual leakage rate of refrigerant for the TOC

For example:

— for automobiles, where annual leakage rate is unknown, use a default leakage rate of 10-%0 to 20 %
of refrigerant capacity for mobile air conditioning units, with a middle point of 15 %;

— for commercial trucks, where annual leakage rate is unknown, use a default leakage rate ¢f 10 % to
20 % of refrigerant capacity for mobile air conditioning units, with a middle paint of 15 %j;

— for commercial trucks, where annual leakage rate is unknown, use a default leakage ratg of 15 %
to 50 % of refrigerant capacity for temperature-controlled mobile freight units (e.g. a trailer with a
transportation refrigeration unit), with a middle point of 32,5 %

1.3.4 Step 4: Multiply to derive an annual leakage mass forthe TOC
Fgr example:
— forautomobile mobile air conditioning units: (0,625 x:0,15) = 0,093 75 kg annual refrigeranft leakage;

— for commercial truck mobile air conditioning pnits: (1,5 x 0,15) = 0,225 kg annual refrigerant
leakage;

— for commercial truck temperature-controlled mobile freight units: (5,5 x 0,325) = 1,787 5 kg annual
refrigerant leakage.

I.3.5 Step 5: Multiply the annual refrigerant leakage by the GHG emission factor] of the
refrigerant used

If the refrigerant used is not kn@wn, consider using a default GHG emission factor that represents either:
— the refrigerant most commonly used in a given region for that type of transportation operation;

— a default GHG emiSsion factor representing a weighted average of the values for refrigerants
commonly us€dijn a given region for that type of transportation operation.

Fgr example:

— for automobile mobile air conditioning units, using GHG emission factor of 1 430 kg CQ,e/kg for
R-134a: 0,093 75 kg annual refrigerant leakage x 1 430 = 134,1 kg CO,e from leakage for th¢ example
air-conditioned automobile transportation TOC;

— 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
leakage 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 Ca

This met]
that all ix
journeys
the same
routes be

In practi
worth of]
has the b
significaf
results sh

lculation time period

nodology can be applied over a defined period during which multiple journeys occur; provid
put values represent transportation operations that occur during the same time“period. K
with multiple elements, GHG emissions for each element shall be calculated jndividually oy
time period according to the manner described for individual journey légs’and charter
fore aggregation.

e, for high frequency, regular, short duration transport, it is common to aggregate a yea
operational data for transportation operations that occur ducifng that time period. T}
enefit of removing seasonal fluctuations from the reported results than can obscure mo
It long-term trends. When estimating refrigerant leakage GHG emissions on an annual bag

ould be pro-rated by the number of days per year that the‘ttansport refrigeration units are|i
operation].

I's
1is
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is,
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Annex |
(normative)

Additional requirements and guidance for GHG emission factors

J.1 General

Afg stated in 5.2.2, the extent of GHG emissions to be calculated and reported for transport operations
consists of the sum of the GHG emissions arising from vehicle and hub operation as,well a the GHG
emissions associated with the provision of the energy used. The total operationalhGHG emissions and
total energy provision GHG emissions are reported separately as well as a total GHG emiss]on value.
Infeach case, the GHG emissions are quantified as mass of CO, equivalent, thpough the appliication of
agpropriate GHG emission factors which include the full energy carrier lifelgycle.

Cqmparability of calculation output relies on the use of robust and-¢onsistent GHG emissiop factors.
Fdr many traditional and new energy carriers, there is a wide range of possible feedstocks, pfoduction
prjocesses, regions of production and interdependencies (e.g. refinery efficiency, crude oil quality or
fegdstock production for biofuels). For this reason, Annex Kprovides GHG emission factofs for the
mpst relevant transport energy carriers which can only bé\seen as a starting point where fufficient
information on the GHG emissions associated with the energy production and usage were available at
time of writing.

Since the inclusion of all upstream processes (ificluding plant infrastructure) can proveq difficult
in| reality, the use of clearly stated cut-off critéria for GHG emission factors of energy prgvision in
adcordance with 5.2.3 is possible.

J.2 Biofuels

GHG emission factors for biofuels shall include the following:

— GHG emissions from the-extraction or cultivation of raw materials;
— annual GHG emissipnsfrom carbon stock changes caused by land-use change (20-year perfpective);
— GHG emissiong-frem processing;

— GHG emissions from transport and distribution;
— GHG efnissions from the fuel in use.

Rg¢moyal of atmospheric CO, during cultivation of raw materials shall be excluded basgd on the
asstumption that this removal matches the subsequent GHG emission due to combustign in the
operational phase. Hence, CU, 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].

FUEIS del .VCCll fl UIIl1 Ul} Cl UlJb DuL}l ad> Pd‘llll Ul} Ul LI tdill Ut}lﬁl fUUd Ul fCCd Cl Upb b}lUu}d ‘UC LUllbiC‘lCl dd
high riskdue to the likelihood of there being a significant associated iLUC impact which can negate’ahy
GHG emigsion savings from the biofuel usage. This should be assessed on a case-by-case basis.through
an establ|shed, accredited fuel certification scheme.

For all r¢newable liquid and gaseous fuels of non-biological origin (commonly also “referred to fas
“e-fuels”)) the electricity used for the fuel production shall be included (in accordance,with Clause ].3|).

Energy apnd GHG emission factors for biofuel blends shall be calculated using the*factors of the fug¢ls
blended, [taking into account their relative share in the blend based on fuelvolume or fuel energy
content.

J.3 Elgctricity

GHG emissions from electricity consumed by transport shall be ‘quantified using the location-basgd
approach|by applying the GHG emission factor that best characterizes the pertinent grid, i.e. dedicated
transmisgion line, or local, regional or national grid-averageZGHG emission factor.

Where nptional and sub-national GHG emission facters are not available, global or regional GHG
emission|factors can be applied.

NOTE 1 | The location-based approach is a method.té quantify GHG emissions from energy, based on average
energy geheration GHG emission factors for defined-geographic locations, including local, subnational or national
boundaries.

Grid-averjage GHG emission factors sheuld be from the relevant reporting year, if available, or from the
most rec¢nt year(s) if not. Grid-average GHG emission factors for imported consumed electricity shoyld
be based jon the average consumption mix of the grid from which the electricity is consumed.

To ensur¢ comparability of calculations carried out in accordance with this document:

— wherje national legislation mandates the use of a database that lists specific local, regional and girid
avergge GHG emiSsion factors, users should use the most current official GHG emission factors ahd
sourges available;

— the spurcerefthe 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

co

nducted.

The GHG emission factors shall include all applicable covered GHGs.

NOTE 2

an

d can be available via life cycle databases or government publications/agencies.

National electricity GHG emission factors can be purchased from the International Energy Agency(39]

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:

— convey the information associated with the unit of electricity delivered together’|with the
characteristics of the generator;

— are ensured with a unique claim;

— are tracked and redeemed, retired or cancelled by or on behalf of the reportihg entity;

— are as close as possible to the period to which the contractual instrument is applied and domprises
a corresponding timespan;

— are produced within the country, or within the market boundaries where consumption oc¢urs if the
grid is interconnected.

Wihen the organization uses contractual instruments for GHGemission attributes, including renewable

erergy certificates, these transactions shall be documented and reported separately.

NQTE3 Contractual instruments are any type of contract between two parties for the sale and ppirchase of

enlergy bundled with attributes about the energy generation, or for unbundled attribute claims.

EXAMPLE Contractual instruments can include energy attribute certificates, renewable energy cé¢rtificates,

guarantees of origin, power purchase agreements, green energy certificates, supplier-specific GH( emission

rates, etc.

NQTE4  The market-based approach.is’a method to quantify the indirect GHG emissions from ehergy of a

reporting organization based on GHGlemissions emitted by the generators from which the reporting organization

coptractually purchases.

If the results are used for.a product carbon footprint in accordance with ISO 14067, then the market-

bgsed electricity mix shall-be reported in addition.

J.4 General provision for GHG emission factors and sources

The user shatbuse GHG emission factors for fuels which conform with the provisions in this document.

The GHG emjssion factors shall be listed and the following properties shall be given:

— fdeltype;

—Towerhreating vatue tvi/kg);

density (kg/1) (for liquid fuels);
operational GHG emissions (g CO,e/M]);
total GHG emissions (g CO,e/M]);

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

Ta

legislation mandates the use of specific GHG emission factors, users should use~thé& mos
official GHG emission factors and sources available. For locations outside Europewand the US

ng

K.B and K.4 or their own values, if in accordance with this document.

Us

for an official data source can be applied.

N(

N(
bi

N(
(W

The operational GHG emissions from gaseous fuels should be considered in a different way
other fuels. The extent of the methane slip vari€s according to the engine technology, the way t
isfrun and any GHG emission abatement technology that is fitted. The legislation that applies t
ed in different situations also varies, with different limits on methane emissions applying by location

us
ar

Europe are given in Tables K.1 and K.2 and in the United States (US) in Tables K.3 and K.4;

tionally mandated values apply, users can identify an alternate source, including'from Table

ers should also check whether official sources have updated their values, so the most currg

TE2 In Tables K.1, K.2, K.3 and K.4, diesel and gasoline refers to 100 % mineral diesel and g3
blends, synthetic or other boutique fuels.

ithout climate-carbon feedback) in accordance with IPEGC 2013441,

d mode.

ensure comparability of calculations carried out in accordance with this document;\wher¢ national
t current
where no

nt values

TE1 Thefactors from the GREET®% databasel22 are recognized a&an official source by the US government.

soline not

TE3  All the GHG emission factors in Tables K.1, K.27\K.3 and K.4 were calculated using the GWP 100a

than for

he engine
0 engines

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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Annex L
(informative)

Additional guidance for allocation to passenger according to

passenger class of travel

L.1 Gujidance for the calculation of class factors based on area per seat and
occupal

L1.1 G

The calcy
may be in

Step
from

Step
diffe]

ncy rate per class

eneral case

lation of the class factor considering both the area per seat and the occupancy rate per clg
hplemented using the following steps, within a given TOC:

1: The f different classes C, (k from 1 to f) should be identified andZSorted in ascending ord
C; being the lowest to Cybeing the highest.

2: The u different vehicle configurations L; (i from 1 to u)}should be identified, based on t
'ent areas for each class for each vehicle configuration and data regarding these areas shoy

be caollected.

Step

(I)Ck

wher]

Step

B: The average area per passenger for each class.Gjidnay be calculated, using Formula (L.1):
‘A X
=21 Cie L 5L (L
T,
21 Cr L
e
D is the average area pex passenger for class Cj;

k

Ac, 1, is the area for classC} within vehicle configuration L;

51, is the transpart activity distance, in kilometres, of vehicle configuration L;;

Tck L is the tfanSport activity, in passenger kilometres, for class C; within vehicle
configuration L;;

f is‘the number of vehicle configurations L.

he
1d

1y

4.4 class factor for each class Zc, that characterizes the average area per passenger for ea

class

ch =

where

€}, compared to €1, ay be catcutated; using Formuta 27

@Cy,
oC,

z¢,  isthe class factor for class Cy;

@C,  isthe average area per passenger for class Cj.

NOTE

92

By definition, z;; = 1.

(L.

2)
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