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Foreword

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

Transport and logistics are based by 95 % on fossil fuels and currently contribute to an estimated 20
to 25 % of overall global CO; emissions (ITF International Transport Forum (2012): Greenhouse Gas

Emissions: Country Data 2010. http://www.internationaltransportforum.org/Pub/pdf/10GHGcountry.
pdf, Rodrigue J-P., Comtois C, Slack B (2009): The Geography of Transport Systems. New York: Routledge).

Therefore, governments and industry are interested in improved efficiency of trans

portation and

transport chains. Transport chains as considered within this IWA encompass the handling processes
and transportation of goods from the producing entity to the next level(s). These transport chains
connect industry and commercial processes. In order to identify best practice and to improve the

efficiency of transport chains, an accepted and standardised method for calculating emis

sions values is

needed together with a specification of data requirements. This IWA develops a framework and maps

out requirements toward a global COze emission calculation standard, based on existing

standards.

As thorough analysis of existing standards and calculation methods has showng thére are several gaps

within|the currently existing methods, which leave space for interpretation inregards
A comparability of calculated results is therefore not necessarily given/(see COFR
deliverjables D 2.4 Methodologies for emission calculations[12], D 3.1 Asséssment of typol
COz cdlculation tools and methodologies[13], D 3.2 Methodology for integration of
calculgtion-tools[14] and D 3.3 Suggestions and recommendation$ towards global har
carbor| footprint calculation principles and comparable reporfing[15]). Identifying th
addressing them in a next standardization process step is important though, in order

to calculation.
T EU-project
bgy of existing
CO2 emission
monization of
ese gaps and
o ensure that

ambigtities are eliminated and to achieve a compatible level'of accuracy across all modgs of transport

as welllas across all elements of the transport chain.

As anglysis has shown, optimization of emissions\for shipments and for networks
transpprt providers requires different approaches.@All other things being equal, for isolate
routings are usually those with the lowest emissions. For transport service providers a
transpprtation space will often lead to optimization. Furthermore the characteristics
transpprtation modes need to be taken into consideration as well as those of handl
logisti¢s hubs and transhipment centregs-"The calculation approach suggested in this docuf
distinguishes three levels of calculation:operation specific level, transport company netj
cargo level, reflecting the differing\perspectives of carriers, logistics service providers
Transport chains are almost always very complex, often encompassing various modes of’
handling processes or storage ‘etc. In order to enable the calculation of emissions, this I[W
approdch of calculation of. emissions of separate transport chain elements. Another em
this IWA is given to the.aspect of data quality. As tracked fuel consumption is not always
questign of default dataneeds to be addressed.

Terms |like logistics-chain and supply chain are often used within the transport secto
orientgtion Figlwee 1, originated from the COFRET project (see [11]), provides a generic ex3
logisti¢s operations as elements of the transport chain and transport chain within a supy
logisti¢s, operation forms a transport chain element (TCE), the sum of all TCEs builds
chain.

of individual
d cargo direct
yoiding empty
pf the various
ng processes,
nent therefore
vork level and
and shippers.
transport and
A suggests the
phasis within
available, the

. For a better
mple showing
ly chain. Each
the transport

Information flow

Supplier, producer Logistics service providers (LSPs) Customer
1 1
Production Packing Transport Unloading Warehousing | | Transhipment Unpacking Storage
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) Shunting, ) . Shunting, " Use,
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Material flow K

Figure 1 — Logistics operations as elements of the transport chain
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International Workshop Agreement IWA 16 was launched at a workshop held in Berlin, Germany, in
July 2014, and approved at workshops held in Berlin, Germany, in September 2014 and in November 2014.
All workshops were hosted by DIN, the German Institute for Standardization.

This IWA was developed in the following format:

1st and kick-off meeting on 2014-07-08: Adoption of the scope and objectives of the IWA, agreement on
a two-tiered approach: (1) identification of recommended existing standards suitable as basis and gaps,
(2) identification of suitable approaches for closure of identified gaps;

2nd meeting WM;WWMWMM%
and agreemerjt on gaps;

3rd meeting from 2014-11-13 to 2014-11-14: Discussion of suggested approaches for closSing gqps and
summarizing fecommendations on way forward.

Between the Pnd and 3rd meeting further consultation in the format of telephoné conferences took
place betweer] the workshop participants in order to complete the mode specifi¢-gap analysis.

During meetings, findings were discussed and the content of the following/-doeument was agreed.

vi © ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=628f1db6594f10b1009a7ca3d49a22e0

International Workshop Agreement

IWA 16:2015(E)

International harmonized method(s) for a coherent
quantification of CO)e emissions of freight transport

1 Sc

ope

This International Workshop Agreement (IWA) defines the framework for methods for coherent
quantification of COye emissions of freight transport (total and intensity) on the following three levels:

1) Le
2) Le
3) Le

It proy
possib
wareh
the out
as well

2 Te
For thd

2.1
vehiclg
VoS
set of v

[SOUR

2.2
vehicly
deploy|
users

[SOUR
2.3

vehicle

vel of operation of transport chain element (TCE).
vel of network including company level.
vel of cargo.

ides a gap analysis identifying starting points and recommending further spe
uses. Consideration needs to be given to the practicality of the methods and the i1

puts to the potential user groups, particularly providers offreight transportand lo
as their customers.

rms and definitions

purposes of this document, the following tepms and definitions apply.

p operation system

ehicle operations

CE: EN 16258:2012, 2.2.22]

e operation
ment of a vehicletofully or partially provide a transport service for one or more tra

CE: EN 16258:2012, 2.2.21]

e alignment on mode specific and intermodal levels, including transhipment

cification and
centres and
ntended use of
gistic services

nhsportservice

any md

ans of transport

Note 1 to entry: Within this standard, this definition includes vessels (watercraft and aircraft like ships, boats and
planes), for reasons of simplification only.

[SOURCE: EN 16258:2012, 2.1.19]

2.4

transport network
system of connections covered by transport organizers including connections covered by subsidiaries
and subcontractors

© ISO 2015 - All rights reserved
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2.5
cargo

collection/quantity of goods (carried on a means of transport) transported from one place to another

Note 1 to entry: Cargo can consist of either liquid or solid materials or substances, without any packaging (e.g.
bulk cargo), or of loss items of unpacked goods, packages, unitised goods (on pallets or in containers) or goods
loaded on transport units and carried on active means of transport.

[SOURCE: EN 14943:2005, 3.151]

2.6

intermodal container

inter-modal transport unit (IT1)

inter-modal
transport unit
transport

[SOURCE: EN

2.7
transport ch{
sequence of tr

Note 1 to entry

2.8

logistics
planning, exe
supporting ac
specific object

[SOURCE: EN
2.9

carbon dioxidle equivalent

COze
unit for comps

Note 1 to entry

warming potenftial.

[SOURCE: ISO

3

Initiatives and"documents included into the gap analysis

ading unit (ILU)
which may be a container, swap body, semi-trailer or road-trailer suitable forinter

[4943:2005, 3.512]

hin
ansport activities and logistics operations

See Figure 1 which shows logistics operations as elements oftthe transport chain.

cution and control of the movement and placement of people and/or goods and
tivities related to such movement and placement, within a system organized to :
ives

4943:2005, 3.575]

iring the radiative forcingof a GHG to carbon dioxide

The carbon dioxide gquivalent is calculated using the mass of a given GHG multiplied by it

14064-1:2006,2.19]

-modal

of the
ichieve

s global

Different tool

b are taken into consideration in the gap analysis and in the way forward in add

ressing

these gaps. These tools are listed In the gap-analysis tables and in Bibliography.

4 Boundaries of analysis

4.1 General

It is important that for all three levels of calculation it is defined which processes and elements are
included and which not.

© ISO 2015 - All rights reserved
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4.2 Processes included

4.2.1

On operation level

Calculations on vehicle operational level shall include operation of all on-board vehicle systems including
propulsion and ancillary services.

4.2.2

On network level

Calculation on network level includes all segments within the commercial boundaries of one operator
or logistics service provider. It covers all transport modes, all services and activities of the operator’s

-l

networs

Calculd
for sea
aircraf

4.2.3

Calculd
of the 5
change

4.2.4

Given {
and in
also C(
transp
and w4
produd

Ship

tion on network level also includes processes consisting of short-term assistance
t tractors for planes in airports, etc.

On cargo level

tion on cargo level includes all transport elements and servicesfrom the commerc
hipper to the commercial boundaries of the next receiving-ufiit which is performi
s to the cargo and its elements.

Definition and use of transport chain elements
he complexity of transport chains the notion, of transport chain element (TCE)
FRET D.3.1[13], there referenced as supply chain element). Figure 2 presents af

rehousing operations are also treated as standalone TCEs. The resulting COze en
t level are the sum of the emissiongresulting from the TCEs that constitute the trg

Transport chain emission calculation

Element
calculation
pers

urity or movement reasons, with other devices like tugboats for towing' vessels

brt chain composed of TCEs. Not only transport operations are considered as TCE$,

to the vehicle
in harbours,

al boundaries
hg substantial

as a modular

Hependent operation that brings the goods-close to their final destination is introduced (see

) example of a
but terminal
hissions at the
nsport chain.

nt of Sale

Po
Element Element
W calculation Element calculation
calculatlon

Origin Frelght %

Forwarders Carrler Destination

" Freight Forwarders
T Brokers / Agents

O OO

\ / @Q Consignees

Figure 2 — Example of a transport chain split into transport chain elements
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The division of any transport chain into a number of sequential TCEs greatly simplifies the effort
necessary to compute cargo-level emissions. Any transport chain can be decomposed on alimited number
of TCEs, such that TCEs can be used and reused in any arbitrary situation, functioning as building blocks.
The Logistics Node Elements (LNE), such as terminals and warehouses include processes of external
handling or transhipment devices for the movement or transhipment of freight. Furthermore, handling
operations that take place inside platforms, and which consist of loading and unloading of parcels or
pallets of express delivery services and other transport services organized in networks, belong to this
category of processes.

4.3 Processes included on all calculation levels

4.3.1 Enerdy operational processes

The assessmeht of energy consumption and Greenhouse Gas (GHG) emissions of TCE shall includle both
vehicle operatjional processes and energy operational processes that occur during the opgerational phase
of the lifecyclg.

The vehicle operational processes shall include operation of all on-board vehicle’ systems in¢luding
propulsion anfl ancillary services.

The energy oplerational processes shall include:

— for fuels (pxcept electricity): extraction or cultivation of primary energy, refining, transformation,
transportland distribution of energy at all steps of the production of the fuel used;

— for electrjcity: extraction and transport of primary enéfgy, transformation, power gengration,
losses in glectricity grids.

4.3.2 Fugitjve emissions

Direct emissiqns of GHG resulting from leakage during operational processes (e.g. of refrigerang gas or
natural gas) should be included.

4.4 Procespes not included
Processes not|to be included in theanalysis are:
— processeg for the construction, maintenance and scrapping of vehicles and logistic nodes;

— processed of construction; service, maintenance and dismantling of transport infrastructure¢s used
by vehiclds;

transportlanddistribution systems, of refinery systems, of enrichment systems, of power production

— non-operdtional energy processes, like the production or construction of extraction equip$|ent of
plants, et¢. o' as their reuse, recycle and scrap;

— additional impacts of combustion of aviation fuel in high atmosphere, like contrails, cirrus, etc.

4.5 Processes and issues that should be assessed as to their inclusion

Processes at the administrative (overhead) level of the organisations involved in the transport and
logistics services might be relevant for the overall emission result. It is to be assessed in detail to which
extent and how they are to be included on the three calculation levels.

Consideration of the extension of the approach to local air pollutant emissions in context of calculation
of CO2e/GHG emissions should be given.

4 © IS0 2015 - All rights reserved
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5 Gap analysis

5.1 General aspects

The following aspects apply to gaps on all three levels of the defined framework (operation, network,
cargo) and need to be unambiguously defined and included in the next standardization efforts on a
global level.

a) Appropriateness in emission allocation:

1)

2)

3)

4)

5)

b) Qu

1)

Consistent set of CO2, GHG and COze emissions factors to be used in calculatio
provide a truly comparable set of outputs for well-to-tank, tank-to-wheel and

ns in order to
well-to-wheel

fuel life cycle phases for the main commercial transport fuels. This is needed at.t
to take into account regional or national differences in fuel specification/comp
production processes as well as to ensure consistency across modes/between op
has recently initiated a study on this topic).

Consistent approach to electricity emissions - this is crucial in the kailway sectq
addressed by ECO TransIT, EN 16258, French info CO; transpert law, GHG Prq
among others. These all quote or are developing electricity emission factors by
on national generation, consumption or other (e.g. railway-specific purchase]

needs to be developed.

Consistent approach to definition of empty runs across all modes and mechanisn
industry recognized default data sources to be*used are needed where they ar
GLEC has recently initiated an initial scoping'study on this.

Consistent approach to definition of default load factors across all modes is re
circumstances where actual/averaged.data are not available and an aggregated
be applied).

Aligned allocation rules for vehicles carrying e.g. freight and passengers at the|
consolidated freight, and also at nodes and terminals when handling freight.

ality of data:

Consistent approach-to:
i) requirements for operational data collection (frequency, granularity) and
especially’towards data quality measurement and quality indicators. Guig
monitoring and verification of real input data as well as rules for the usg
data‘on the basis of sampling, e.g. definition of application fields, frequency,
Pefinition of time frame of data, e.g. on yearly base to avoid influence of temp
and economic effects;

he global level
bsition and/or
erators (GLEC

r and is being
tocol and UIC
ountry, based

mixes, but a

consistent approach across the transport chain within,dnd between countries and modes still

s to establish
e not present.

quired (in the
approach is to

same time or

data quality,
lelines for the
of real input
sampling size.
oral, seasonal

2)

3)
4)

i)

iif)

use of default data in absence of tracked information;

guidance on how to apply and to declare them.

define data quality levels (mix between use of measured data and default data) and provide

Definition of TCEs scope and their boundaries, including definition of standard VOS examples as

well as auxiliary processes, to be included in the calculation.
Consistency of reporting (metric vs. imperial).

Standardization of reporting.

© ISO 2015 - All rights reserved
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5) A quality verification process.

c) Consistent approach to definitions of an operator’s network and its organizational boundaries (e.g.
overhead) needs to be developed.

Transport auxiliary processes (e.g. tugboat, cold ironing, shunting, yard logistics, air-conditioning

of goods) including (indirect) emissions caused by auxiliary material consumption (e.g. lubricants,
additives, packaging).

e) Consistent approach to consideration and avoidance of double counting.

5.2 Mode specific gap analysis

In addition to

he general aspects and gaps listed already, the following tables reflect mode specific gaps.

For this analysis the most appropriate and best aligned starting points (per mode and/for lagistics
hubs) have be¢n used as the basis and reference for future standardization, as indicated'in the following

tables. Based
were identified.

The gap analygis for the transport mode road is given in Table 1.

Table 1 — Gap analysis road

bn these suggested starting points the most pressing gaps that still need to be addressed

can be used if they are
justified

Marginal accounting is not
allowed

. Starting points Identified gaps and
Investigated pspect
EN 16258 Smartway comments
TTW/ WTW TTW/WTW TTW Consistency of approach
(Tank-To-Wheel/ Reliable information gbout
Well-To-Whesd]) upstream processes
C02/COze COze GOz Consistency of approdch
Allocation units Preferred unit is tkm (tonhejCO2/ton mile Unified allocation units per
in general kilometre), but other units type of cargo and/or tirans-

Also COz/vehicle mile and
CO3 per cubic foot mile

port service

Specific allocjtion
units

Preferredllocation unit for
colleetion and distribution:
tkm;based on GCD (Great
Circle Distance)

use of this allocation ynit in
practice

(recommendation: un{form
calculation unit for every
service type: dense nqtwork
transport, loose netwprk
transport, point-to-pdint-

transport)

(empty) trips, subcontrac-
tor’s transports, on-board
handling if measured

Energy consumption |Only on-board processes Not specified Treatment of temperature
of auxiliary pro- are included, they are not control/reefer to be consist-
cesses specified in detail though ent across all modes
Processes included |Loaded and unloaded Own fleet Auxiliary processes (e.g.

Empty running included

non-onboard handling),
secondary energy used for
temperature controlled
processes, maintenance,
preparation and aftercare of
vehicle and transportation
units (e.g. cleaning of tank
containers)

Allocation notes
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Investigated aspect

Starting points

EN 16258

Smartway

Identified gaps and
comments

Vehicle operation
systems (VOS)
descriptions

Concept of VOS and fleet is
introduced

This is taken into account
by the benchmarking by
service type in which the
information is presented

Standard categories of/
descriptions for VOS would
help comparability

General internationally
applicable clustering of vehi-
cles into categories needs to
be specified, granularity of

dai
uacta

Procedure for

meas
consu

ed energy
ption data

The standard categorises
data into the groups of
specific measured values,
transport operator specific
values and transport oper-
ator fleet values. It is not
specified though, how these
values are generated

Fuel and CO3 based on
measured data

Other pollutants modelled
using national emissions
factors and protocols

Guideline$forjmeasurement

and use efme
are néeded

Guidelines on

hsured data

uncertainties

activit

y based

other approaches accepted

based preferr

Procedure for Procedures and sources for |Notapplicable Guidelines for|use and
absenge of measured |default data referenced in selection of ddqta in case of
energy consumption |annex, use not specified absence of mepsured data
data are needed

Fuel-bpsed versus Fuel-based preferred but Fuel-based fuel (including electricity)

bd as aspi-

ration, other approaches

need to be acd
meantime

epted in the

Datas

purces

(default data)

Guidelines for
selection of d3
absence of me
are needed

use and
tain case of
asured data

Specif

c factors

Given in EN\16258, Annex A

National emission factors
from Argonne National
Laboratory

Need of a stan

dard proce-

dure for the approach to

emission factd
modes

rs across all

Gaps in existing cov-

both TTW and WTW basis

based on 5 groups ranked
according to CO per

ton mile within each of sev-
eral operational business
sectors

tors for the sp

erage/comments
Allocation unitand |— — Mass/volume felation and
intensjty distances neegl to be unified
Calculation.of Actual distance travelled Actual distance driven Harmonized approach to
distanges PP consideration|of distance is
I'Ul dIIUCAUIUIL. UI'©dl UITLIT requlred
Distance or shortest feasi-
ble distance
Reporting Energy use and COze on Benchmarked reporting Definition of reporting fac-

ecific purpose

required (for all modes)

Accuracy labels

Accuracy labels for report-
ing to be developed
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Table 1 (continued)

Investigated aspect

Starting points

EN 16258

Smartway

comments

Identified gaps and

Harmonization note

It is recommended that
national or regional regula-
tions take into account the
Transnational dimensions

of transport

Wide range of perfectly
logical/reasonable ways of
doing things is confusing.

Harmonization must serve a
purpose for people to adopt
or change what they are

Standard(s) need(s) to
specify clearly which of the
following three levels for
coherent quantification of
COze emissions of freight
transport (total and inten-
sity) they refer to:

and thoughts

doing
(1) e vul Uf opet atton fTCE,
(2) Level of network-includ-
ing company level}
(3) Level of €argo
General commpents |Use of TCE’s to allow disaggregation of supply chain into manageable; consistent,|dis-

crete elements is widely acknowledged across all Action Group-areas, although the way

that this is done and

described varies a lot.

The gap analyfis for the transport mode rail is given in Table 2.

Table 2 — Gap analysis rail

are justified

Matginal accounting
is\not allowed

a product of specific
emission factor of
vehicle and capacity
utilization of vehicle)

payload

Starting points .
Investigated pspect S Identified gaps and
EN 16258 EcotransIT martway comments
(rail module)
TTW/WTW TTW/WTW TTW/WTW TTW Consistency of
approach
Reliable inforgnation
about upstream
processes
C0O2/C0ze COze €0ze CO2 Consistency of
approach
Allocation unjtsin  |Preferred unitis Net-tonne kilo- g COz/ton mile Only using seyeral
general tkm, but other units |metres related to . average value for
; . Also g CO/vehicle ]
can be uséd if they  |vehicle (wagon) (as mile gross weight dnd

Specific allocjtion

units

EcoTransIT appli-
cation of EN 16258

Special Case: /
tion rulesin c

Alloca-
hse of

includes factors for
different industry
sectors according to
cargo density

combined passenger
and freight trains

Energy consumption

Only on-board pro-

Upstream emissions

Not specified

Treatment of tem-

of auxiliary cesses are included, |for energy perature control/

processes they are not speci- reefer to be consist-
fied in detail though ent across all modes

8 © IS0 2015 - All rights reserved
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tor’s transports,
on-board handling if
measured

Fuel used by main
power source

Starting points .
Investigated aspect S Identified gaps and
EN 16258 EcotransIT martway comments
(rail module)
Processes included |Loaded and Loaded and Own fleet Aucxiliary processes
ur}loaded (empty) ur}loaded (empty) Empty running (e.g. npn-onboard
trips, subcontrac- trips included handling), secondary

energy used for tem-
perature controlled
processes, mainte-
nance, preparation

andrafftercare of
vehielg and trans-
portation units (e.g.
Cleanihg of tank
containers)

Allocation notes

Emissjons of shunt-
ing prpcesses need
to be donsidered

Vehicle operation
systenps (VOS)
descriptions

Concept of VOS and
fleet is introduced

VOS for block trains,
intermodal trains
and trains with
single waggons are
given.

Empty returnfrips
are included* An
explanatioh on how
itis done will be
published in Decem-
ber 2014

Reporting accord-
ing.to overall fleet
operations and also
disaggregated by
bulk and other oper-
ations

Standard categories
of/degcriptions for
VOS wjould help com-
parabllity

VOS fqr rail trans-
port have to be spec-
ified 2|nd included

in a callculation
methgdology

Procedure for
measured energy

The standard catek
gorises data into the

No procedure for
measured data

Fuel and CO2 based
on measured data

Guideline is needed
for railway opera-

activity based

but other approaches
accepted

based

consumption data |groups of specific available Other pollutants tors fqr calculation
measured-values, modell[:ad usin of trip|or round
transporteperator national emissgions trip (e}g. for block
specificvalues and factors and proto- trains|or shuttle
transport operator cols p trains(in intermodal
fleet values. It is not transport) related
specified though, emissions
how these values are
generated
Procedure for Procedures and Only using default  |Not applicable Default database
absenge of measured |sources for default |data but only partly should be completely
energy consumption |data referenced in __|based on public publicly available/
data annex, use not spec- |available data, there accessible to ensure
ified is not a description transparency and
how the data were trust
aggregated for the
calculation
Fuel-based versus Fuel-based preferred |Fuel and electricity |Fuel-based Fuel (including elec-

tricity) based pre-
ferred as aspiration,
other approaches
needs to be accepted
in the meantime

© ISO 2015 - All rights reserved
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IWA 16:2015(E)

Table 2 (continued)

Starting points .
Investigated aspect S Identified gaps and
EN 16258 EcotransIT martway comments
(rail module)
Data sources UIC statistics and Aregularly update

(default data)

national survey data
as well as Ex-Tremis
database (not vali-
dated by a neutral
body)

process of data or
data sources needs
to be considered.
(Many data are not
published and are
not be validated by

neutral bodies.)

Given in EN 16258,
Annex A

Given in EcoTransIT |National emis-
Tables 25 and 26 sion factors from
Argonne National
Laboratory

Specific factors
procedure for|the

appkoach to emis-
sion‘factors aqross

Need a standTId

dall modes

Gaps in existipg cov-
erage/commepnts

Calculation only rely
on not open access
data sources mixed
with some average
data assumptions

Ex-ante and Ex-post
calculations have
same results

Database shoyld
become more frans-
parent and extended
to different train
types (block, {rains,
intermodal trans-
port trains, sipgle
waggon load trains)

—-

Further empty runs
should be megsured
and allocated mmore

transparent

Allocation unijt and
intensity

Calculation starts
from train energy
consumption per
gross-tonne kilo-
metre and deviated
data for net-tonne
kilometre

Mass/volume fela-
tion and distahces
need to be unified

For intermoddl
trains emissiogns per
load unit (e.g. [TEU)
should be addgd

10
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Table 2 (continued)

IWA 16:2015(E)

Investigated aspect

Starting points

EN 16258

EcotransIT

Smartway
(rail module)

Identified gaps and
comments

Calculation of
distances

Actual distance
travelled

For allocation: Great
Circle Distance or
shortest feasible
distance

Routing with resist-
ant factors based on
railway line attrib-
utes

Actual distance
travelled

Not clear how resist-
ance factors were
calculated;

Empty return trips
need to be transpar-
ently calculated;

Numbgpr of addi-
tional|stops are only
considered in aver-
age in|default data
sourcgs but the real
energy consumption
is strongly depend-
ing on{the number of
stops, le.g. due to in
siding|tracks to get
over bjy faster trains

This i§ harmonized
for raill transport, for
furthgr standardi-
zation|developments
harmdnization
acrosy modes is
needefd

Reporting

Energy use and COze
on both TTW and
WTW basis

Emissions by net-
tonne kilometre of a
shipment

Reporting according
to COy per tonne
mile

Definiftion of report-
ing faqtors for the
specifjc purpose
requirfed (for all
modeq)

Accurjcy labels

Partly based on
average assump-

Accurjcy labels
for reporting to be

regional regulations
take into account
the Transnational
dimensions of trans-

reasonable ways
of doing things is
confusing.

Harmonization must

tions and not special develdped
ex-post calculation
Harmgnization noté) It is recommended |— Wide range of Standard(s) need(s)
that national or perfectly logical/ to spefify clearly

which|of the follow-
ing three levels for
coherg¢nt quanti-
ficatign of COze

port

serve a purpose for
people to adopt or
change what they
are doing

emissions of freight
transport (total and
intensity):

(1) Level of opera-
tion of TCE;

(2) Level of network
including company
level;

(3) Level of cargo

General comments
and thoughts

Use of TCE’s to allow disaggregation of supply chain into manageable, consistent, dis-
crete elements is widely acknowledged across all Action Group areas, although the way
that this is done and described varies a lot.

The gap analysis for the transport mode inland waterways is given in Table 3.

© ISO 2015 - All rights reserved
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IWA 16:2015(E)

Table 3 — Gap analysis inland waterways

. Starting points .
Investigated Mo STREAM Identified gaps
aspect and comments
P EN16258 Smartway MEPC.1/circ.684 | International
TTW/WTW TTW/WTW TTW TTW TTW/WTW Consistency of
approach
Reliable infor-
mation about
upstream pro-
cesses
C02/C0ze COqe COy COy COqe Consistency of
approach
Allocation unjts |Preferred unit |gCOz/ton mile |g CO2/unit for g COze/tkm Consistency of
in general is tkm, but other . transport work reporting
units can be rgn(ill((:z/vehlcle done (usually
used if they are tonne kilometre,
justified g CO2/cubic foot |but othersare
Marginal mile possible)
accounting is not
allowed
Specific — Allocation rfules
allocation units for inland water-
ways need o be
clarified regard-
ing specificp of
loaded/unlpaded
upstream (fip the
river) and down-
stream (doyvn the
river) trangports
Energy Only on-board |Not specified Not specified Not specified Treatment ¢f
consumption processes are temperaturje con-
of auxiliary pro- |included, they trol/reefer fo be
cesses are not specified consistent dcross
in detail though all modes
Processes Loaded and Own fleet Own fleet Empty running |Auxiliary
included unloaded . Empty running |All fuel used 1nclu.d_ed by use |processes (g.g.
(empty) tips, . . of utilization non-onboaid han-
,. |included by main power .
subcontractor’s X factor dling), secondary
source in oper-
transports, Fuel used by . energy used for
: ation, so empty
on=board han-  |main power o temperatutrje con-
o running included
dling if meas- source trolled progesses,

ured

by default

maintenande,

preparation and
aftercare of vehi-
cle and transpor-
tation units (e.g.
cleaning of tank
containers)

Allocation notes

12
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Table 3 (continued)

IWA 16:2015(E)

National Labora-
tory

. Starting points .
Investigated MO STREAM Identified gaps
aspect and comments
P EN16258 Smartway MEPC.1/circ.684 | International
Vehicle Concept of VOS  |Reporting Reporting Reporting Standard
operation and fleet is according to according to dif- |according to dif- |categories of/
systems (VOS) introduced overall fleet ferent types of |ferenttypesof |descriptions for
descriptions operations and |cargo operation |cargo operation |VOS would help
also disaggre- comparability
gated by bulk
and other oper-
ations
Procedure The standard Fuel and CO3 — — Defhult database
for mepsured categorises based on meas- shopld be com-
energ data into the ured data pletely publicly
consumption groups of spe- Other pollutants ava lable/acces-
data cific measured . siblp to ensure
modelled using
values, trans- . . trapsparency and
national emis-
port operator ; trust
o sions factors and
specific values rotocols
and transport p
operator fleet
values. It is not
specified though,
how these values
are generated
Procedure for Procedures Not applicable Guiflelines for
absenge of meas- |and sources for use|and selection
ured epergy con- |default data of data in case of
sumptjon data |referenced in abspnce of meas-
annex, use not uref data are
specified needed
Fuel-bJased Fuel-based pre- .|Fuel-based Fuel-based Activity-based |Fue] (including
versug activity |ferred but othef eledtricity) based
Energy use and
based approaches . preferred as
pollutant emis- )
accepted : aspjration, other
sions modelled
X appproaches needs
on different H di
types of vessel to he accepted in
yp themeantime
Data spurces — — — ECOTransIT Aregularly
(defau]t data) HBEFA update process
of data or data
Dutch national |soufces needs to
stats be donsidered.
{Mdny data are
EU Averages not published
and are not be val-
idated by neutral
bodies.)
Specific factors |Givenin National emis- |Uses interna- Uses Defra fac- |Need a standard
EN 16258, sion factors tional factors tors procedure for
Annex A from Argonne sourced by IMO the approach to

emission factors
across all modes

Gaps in existing
coverage/
comments

© ISO 2015 - All rights reserved
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IWA 16:2015(E)

Table 3 (continued)

Investigated
aspect

Starting points
IMO STREAM
EN 16258 Smartway MEPC.1/circ.684 | International

Identified gaps
and comments

Allocation unit
und intensity

Mass/volume
relation and dis-
tances need to be
unified

Calculation of

Actual distance

Actual distance

Actual distance

Actual distance

distances travelled travelled travelled travelled
For allocation:
Great Circle Dis-
tance or shortest
feasible distance
Reporting Energy use and |Reporting — — Definition qf
CO2e on both according to CO2 reporting factors
TTW and WTW |per tonne mile for the spedific
basis purpose required
(for all mO(Jles)
Accuracy labels |— — — — Accuracy lapbels
for reportirg to be
developed
Harmonizatign |Itisrecom- Wide range of Standard(s
note mended that perfectly logical/ need(s) to specify
national or reasonable ways clearly whi¢h
regional reg- of doing things is of the follow-
ulations take confusing. ing three leyels
into account the o for coheren|
. Harmonization <
Transnational quantification of
dimensions of | ustservea COze emissjons of
transport purpose for freight transport
people to adopt .
(total and ipten-
or chafige'what sity):
they'are doing '
(1) Level offopera-
tion of TCE;
(2) Level ofjnet-
work including
company leyel;
(3) Level of|cargo
General Use'of TCE’s to allow disaggregation of supply chain into manageable, consistent, dis¢rete
comments an11 elements is widely acknowledged across all Action Group areas, although the way that this
thoughts is done and described varies a lot

Use of emissions/TEU as a measure is useful in Europe where maritime containers can be
shipped by barge/short sea ferry.

Need to develop other maritime sectors than containerized transport.

The gap analysis for the maritime transport is given in Table 4.

14
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Table 4 — Gap analysis maritime transport

IWA 16:2015(E)

Starting points

trips, subcontrac-
tor/$transports,
ob-board handling if
measured

included

Fuel used by main
power source

Industry average
loading factor for
TEU per vessel

Investigated t - Identified gaps and
vestigated aspec EN 16258 Clean Cargo Working IMQ comments
Group MEPC.1/circ.684
TTW/WTW TTW/WTW TTW TTW Consistency of
approach
Reliable information
about upstream
processes
C0O2/C0Oze COze COy COy Consistency of
approsach
Allocation unitsin |Preferred unitis g CO2/TEU km g CO2/unit for trans- |Transfer into COze
generdl tkm, but other units port work done (usu: |for TEU is needed
can be used if they ally tkm, but others) |acrosq all container-
are justified are possible ized tfansport
Marginal accounting
is not allowed
Specific allocation Use of TEU for No Recoghized, specific
units containerised indusfry guid-
maritime transport ance i$ beneficial,
is beneficial due to curreitly exists
uncertainty over for coptainerized
leading of individual transport (all types
containers of ships); needs to be
expanfed to other
maritime sectors,
e.g. bulk, tanker
Energy consumption |Only on-board pro- |Inicludes a factor to |Not specified Treatrpent of tem-
of auxjliary pro- cesses are included,~jallow for the energy peratyre control/
cesses they are not speci-._) | consumption of reefer|to be consist-
fied in detail though |reefers ent acfoss all modes
Procegses included |Loaded and Own fleet Own fleet Auxilipry processes
unloaded (empty) Empty running All fuel used by main (e-g. npn-onboard

power source in
operation, so empty
running included by
default

handling), secondary
energy used for tem-
peratyre controlled
procegses, mainte-
nance| preparation
and afftercare of
vehiclg and trans-
portation units (e.g.
cleanipg of tank
containers)

Load factor process
needs to be defined

Allocation notes

Vehicle operation
systems (VOS)
descriptions

Concept of VOS and
fleet is introduced

A trade lane
approach is taken for
vessels travelling on
the most common
journey combina-
tions

Reporting according
to different types of
cargo operation

VOS needs to be
defined for transport
segments which are
not containerized

© ISO 2015 - All rights reserved
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IWA 16:2015(E)

Table 4 (continued)
Starting points .
Investigated aspect - Identified gaps and
8 p EN 16258 Clean Cargo Working IMO comments
Group MEPC.1/circ.684
Procedure for The standard cate- |Fuel and CO; based |Raw data input: Harmonization of

measured energy
consumption data

gorises data into the
groups of specific
measured values,
transport operator
specific values and
transport operator

on measured data
wherever possible
using information
supplied through the
CCWG data collec-
tion process

fuel used, distance
travelled, trans-
port work done
(transport work not
defined and there-
fore not comparable)

the use of measured
data are needed

fleet values. It is not
specified though,
how these values are
generated

Procedure fo Procedures and Industry standard |Industry standard |Default databgse
absence of mq:sured sources for default |factors for the main |factors for conver- .\ should be completely
energy consumption |data referenced in  |trade lanes based sion of fuel into publicly availgble/
data annex, use not spec- |on the CCWG data CO2 based on IMO accessible to gnsure
ified collection process guidelines transparency pnd
trust
Fuel-based vefsus Fuel-based preferred |Fuel-based Fuel-based Fuel (including elec-

activity based

but other approaches
accepted

tricity) based
ferred as aspi
other approac
needs to be ac
in the meantiy

pre-
rfation,
hes
cepted
he

Data sources
(default data)

CCWG industry-de-
rived values

Aregularly up
process of dat|
data sources 1
to be consider
(Many data ar
published and
not be validat

date
hor
eeds
ed.

e not
are
bd by

neutral bodieg.)

Specific factors Givenin EN 16258, |Uses international Uses international Need a standajrd
Annex A factors sourced by |factors sourced by |procedure forT:‘he
IMO IMO approach to emis-

sion factors ad
all modes

ross

Gaps in existihg cov-
erage/commepnts

Focused on con-
tainer shipping only
- IMO guidelines pro-
vide the opportunity

IMO guidelines pro-
vide the opportunity
for other mari-

time sectors (not

Need to devel
other maritim
tors than cont
ized transpor

p
e sec-

Ainer-

for other maritime
sectors

container) but more
specific guidance is
needed within these
segments to ensure
comparability

Allocation unit und
intensity

16
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IWA 16:2015(E)

Table 4 (continued)
Starting points .
Investigated aspect - Identified gaps and
g P EN 16258 Clean Cargo Working IMO comments
Group MEPC.1/circ.684

Calculation of

Actual distance

Direct distance

Actual distance

Gap between short-

that national or
regional regulations
take into account
the Transnational
dimensions of trans-
port

consider how the
application.to
containeritransport
throughiterminals
and. 0n rail or road
feeder journeys can
bé addressed in a
consistent manner

distances travelled +15% travelled est distance (applied
For allocation: Great by users) and gctual
X : distance (applied
Circle Distance or :
. when calculating
shortest feasible ission f f
distance emission factors) for
other segments than
container vessels
Reporting Energy use and COze | — — €0ze gnd WTW
on both TTW and needsjto be aligned
WTW basis Definifion of report-
ing faqtors for the
specifjc purpose
required (for all
modeq)
Accuriacy labels — — — Accurjcy labels
for reporting to be
develdped
Harmgnization note |Itisrecommended |Importantto — Standard(s) need(s)

to spefify clearly
which|of the follow-
ing three levels for
coher¢nt quanti-
fication of COze
emissjons of freight
transport (total and
intensfity):

(1) Leyel of opera-
tion of TCE;

(2) Leyel of network
includiing company
level;

(3) Leyel of cargo

Genert)l comments
and thpughts

Use of TCE’s to allow disaggregation of supply chain into manageable, coyjsistent, dis-
crete elements is widely acknowledged across all Action Group areas, although the way

that this is done and

Use of average emissions/TEU over a lane avoids need to track individualfrouting of
each shipment (which can vary due to port omissions, port delays, weathér impacts,

described varies a lot.

etc.).

Need to develop other maritime sectors than containerized transport.

The gap analysis for the transport mode air is given in Table 5.

Table 5 — Gap analysis air

. Starting points Identified gaps and
Investigated aspect
EN 16258 IATA RP1678 comments
TTW/WTW TTW/WTW TTW Consistency of approach

Reliable information about
upstream processes

© ISO 2015 - All rights reserved
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Table 5 (continued)

. Starting points Identified gaps and
Investigated aspect
EN 16258 IATA RP1678 comments
C0O2/C0ze COgze COy Consistency of approach

Allocation units in
general

Preferred unit is tkm, but
other units can be used if
they are justified

Marginal accounting is not
allowed

Allocation based on mass
and tkm

Unified allocation units per
type of cargo and/or trans-
port service

All ion for ballyy fonighy

All Pe forbally fooight

Specific allocgtien
units

AHeeationter-belytreisht
uses actual mass of passen-
gers and baggage or allow-
ance for passengers

AHeeattorforbelytreisht
uses mass of passengers
plus an allowance for each
seat, even if not occupied

Caoncic Beiraf o i
Censisteney-ofappreaches is
crucial

Energy consumption
of auxiliary
processes

Only on-board processes
are included, they are not
specified in detail though

Auxiliary power usage
included (as defined in the
[ATA’s Fuel Measurement
Protocol)

Treatment'eftemperagure
controlfveefer to be cpnsist-
ent aéross all modes

Processes included

Loaded and unloaded
(empty) trips, subcontrac-
tor’s transports, on-board
handling if measured

Empty running and reposi-
tioning included in netwafk
approach

Subcontractor’s transports
included

Auxiliary processes (g.g.
non-onboard handling),
secondary energy usegd for
temperature controllgd
processes, maintenanfe,
preparation and afterfare of
vehicle and transportation

systems (VOS)
descriptions

introduced

units (e.g. cleaning of fank
containers)

Allocation notes — — —

Vehicle operation Concept of VOS and fleetis |CGambe taken on aleg-based [VOS has to be defined|includ-

or network approach

ing alignment of term|-
nology across all modgs of
transport

Procedure for|
measured endrgy
consumption data

The standard categorises
data into the groups of
specific measured values,
transport.operator specific
values anrd transport oper-
ator fleet'values. It is not
spegified though, how these
values are generated

IATA fuel measurement
protocol

Recognized, specific indus-
try guidance is benefitial

Procedure fo
absence of measured

energy consumption

Procedures and sources for
default data referenced in
annex, use not specified

IATA fuel measurement
protocol

Default database should be
completely publicly avail-
able/accessible to enslire

data

transparency and trust

Fuel-based versus
activity based

Fuel-based preferred but
other approaches accepted

Fuel-based following IATA
fuel measurement protocol

Recognized, specific indus-
try guidance is beneficial;

Fuel (including electricity)
based preferred as aspi-
ration, other approaches
needs to be accepted in the
meantime

Data sources
(default data)

A regularly update process
of data or data sources needs
to be considered. (Many data
are not published and are
not be validated by neutral
bodies.)

18
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Table 5 (continued)

IWA 16:2015(E)

Investigated aspect

Starting points

EN 16258

IATA RP1678

Identified gaps and
comments

Specific factors

Given in EN 16258, Annex A

CO2 emission factor taken
from IPCC

Need a standard procedure
for the approach to emission
factors across all modes

Gaps in existing cov-
erage/comments

Allocation unit und
intensity

ing to be deve

Calculttion of Actual distance travelled Great circle distance (GCD) |consistencysof approach
distanges For allocation: Great Circle |GCD+95 km is allowed (and with Gth¢r modes)
Distance + 95 km or short-
est feasible distance
Reporting Energy use and COze on — €0ze and WTW needs to be
both TTW and WTW basis aligned
Definition of reporting fac-
tors for the spgcific purpose
required (for g1l modes)
Accuracy labels — — Accuracy labe]s for report-

oped

Harmgqgnization note

Itis recommended that
national or regional regula-
tions take into account the
Transnational dimensions
of transport

Standard(s) n¢
specify clearly
following thre
coherent quari
COze emission
transport (tot]

sity):

bed(s) to
which of the
e levels for
tification of
s of freight
al and inten-

(1) Level of operation of TCE;

(2) Level of ngtwork includ-

ing company |

(3) Level of ca

bvel;

frgo

General comments
and thpughts

Use of TCE’s to allow disaggregation of supply chain into manageable, coyjsistent, dis-
erete elements is widely acknowledged across all Action Group areas, although the way
that this is done and described varies a lot.

The gap analysis for logistics hubs is given in Table 6.

Table 6 — Gap analysis logistics hubs

. Starting points Identified gaps and
Investigated aspect
Green Efforts Green Logistics ITEC comments
TTW/WTW TTW/WTW TTW WTW (TTW possi- |—
ble, not desired)
C0O2/C0ze COze COze COze —
© IS0 2015 - All rights reserved 19
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Warehouses: alloca-
tion based on space
use (average stock

intermodal terminal
from one mode to
the other; Load-

ing Unit = freight

Table 6 (continued)
Starting points ifi
Investigated aspect gp Identified gaps and
Green Efforts Green Logistics ITEC comments

Allocation unitsin |TEU throughput Transhipment Transported No harmonized allo-
general centres: allocation |Loading Unit cation units

based on weight (Transported = tran- — .

(tons) shipped in the Need to distinguish

between tranship-
ment centres and
warehouses

Consistency of

1 1
TCVET]

container > 20’, e.g.
according to ISO 668,
EN 284, EN 452 and
semi-trailer)

reporting

Specific allocgtion
units

Green Efforts has
focused on maritime
container terminals.

The focus has been
on throughput
rather than a meas-
ure of dwell time or
number of processes
within the terminal
due to practicality

Green logistics pro-
ject has considered
arange of logistics
facilities (air freight
terminals, letter/
parcel sorting cen-
tres, storage/tran-
shipment centres for
general cargo)

Internally: different
units depending on
the process group;
e.g. trains, trucks;
loading units, which
are finallythans-
ferred into “Loading
Unit” 1sing meas-
ured.figures of the
jdtermodal terminal

Allocation rulg for
temperature don-
trol/reefers of high
practical releyance
and should be|con-
sistent to marjtime

considerations
Energy consumption |Generally included, |Electricity, heatintg, |Included in main Treatment of fem-
of auxiliary depending on what |packaging materials, |process groups, e.g. |perature contfol/
processes data are available refrigerants offices, lightning reefer to be cdnsist-

ent across all modes.

Processes included

No reliable method
for the consumption
by reefers while at
the terminal as ygt

All warehouses/
transhipment
eentres of logistics
network

Main process groups
inside the functional
boundaries of the
intermodal termi-
nal: transhipment
operations (different
types of RMG, RTG,
Reach Stacker, ...),
rail operations (last
mile, incl. shunting,
different types of
line and shunt-

ing locomotives),
truck operations,

aaditiomal services
(e.g. depot, reefer,
internal movement),
supply/disposal

Allocation notes

Vehicle operation
systems (VOS)

not applicable (n.a.) -
not based on VOS

n.a. - not based on
VoS

VOS described
within main process

Definition of bound-
aries especially with

descriptions groups (distances, |regard to onshore
times, specific power supply (OPS)
energy consump-
tion)
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Table 6 (continued)
Starting points ifi
Investigated aspect gp Identified gaps and
Green Efforts Green Logistics ITEC comments
Procedure for Collect as much orig- |Operators have Collect as much as Default database
measured energy inal fuel use data as |access to original possible real process |should be completely
consumption data |possible fuel use data and data and energy publicly available/

May require data
to be collected for
many different pro-
cesses and separate

material consump-
tion data on a yearly
base.

In general no further

use from terminal
(terminal operating
company, terminal
owner, service part-
ners)

accessible to ensure
transparency and
trust

43 PRy
OPLtTatrTg CIItIercS

freasttreentot
sampling is needed.
Data collection must
be specific for each
warehouse/tran-
shipment centre

Procedure for

abseng¢e of measured
energy consumption
data

We are looking to
develop indicators
to model energy
consumption based
on size, operation
type, goods type and
processes

Technical data
sheets of.altkinds of
vehicles.and engines
useddn terminals as
wellas experience
values from other
comparable terminal
processes by process
group and specific
energy consumption

Guidelines for use
and sdlection of data
in cas¢ of absence of
measyred data are
needefl

Fuel-bpsed versus
activitly based

Fuel (energy) based

For own'warehouses
and tranship-
mentTCentres: fuel
(energy) based

For external ware-
houses and tran-
shipment centres:
estimation based on
size, operation type,
goods and processes
(see above)

Mixed approach:
activity based and
fuel-based for details
as well as compari-
son of results.

Fuel (including elec-
tricity]) based pre-
ferred|as aspiration,
other approaches
needs(to be accepted
in the meantime
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Table 6 (continued)
Starting points ifi
Investigated aspect 8P Identified gaps and
Green Efforts Green Logistics ITEC comments
Data sources Electricity consump- |Electricity: Impor- |Background data Aregularly update

(default data)

tion is an important
element of terminal
energy use, So con-
sistency of approach
and values with rail
(and other modes) is
important

tant to differ
between various
options of elec-
tricity generation.
General approach
(e.g. WTW) must be
in line with other

on trucks (by type),
country-specific
electricity data,
European Diesel
data, different
types of heating;
Self-learning data-

process of data or
data sources needs
to be considered.
(Many data are not
published and are
not be validated by
neutral bodies.)

elements of logistics
network (rail, road
etc.) Default values
will differ from rail
transport, because
of rail specific elec-
tricity production.

Heating: Important
to differ between
various options of
heat generation.
Default values
should be in line
with other elements
of logistics network
(e.g. use of natural
gas for heating and
trucks)

base on intermodal
terminals

Specific factors

Emission factors
compliant with the
European reference
life cycle database

procedure forfthe

approach to emis-
sion factors adross
all modes

Need a standId

Gaps in existipg cov-
erage/commepnts

Non-container ter-
minals not dig€ctly

Indirect emissions
of use of packaging

Intermodal ter-
minals rail/road

Ports and ass¢ciated
terminals arefimpor-

covered, butshould |materials should covered; barge/ tant due to th¢ large
be straightforward |not be neglected. road tested, others |throughput and
to congider similar |Especially if ware- |could be included significant locplized
appreach using house/transhipment |following the same |influence.
appropriate measure| centre does not need |methodology. Warehousing |s also
ofthroughput heating and has low . .
. Total life-cycle-ap- |important dug to
emissions due to the : . LR
proach, including its high frequéncy
use of green energy. .
energy and mate- in most transport
Distinction between [Tials used to buitd chaims
warehouse and the equipment as
transhipment centre |well as the terminal
is needed infrastructure not
yet applied
Allocation unitund |— — — —
intensity
Calculation of n.a. n.a Measures distances |—
distances for the different
process groups, if
applicable
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Table 6 (continued)
Starting points ifi
Investigated aspect gp Identified gaps and
Green Efforts Green Logistics ITEC comments
Reporting — information on size |I-Report, with values|COe and WTW
and throughput on entire terminal  |needs to be included
of transhipment/ and differentiate by o
. Definition of report-
warehouse centre main process groups |.
. ing factors for the
required P
specific purpose
required (for all
modes)
Accuracy labels — — As accurate as pos- |Accurjicy labels
sible forreporting to be
develdped
Harmgnization note |Need to ensure con- |Need to ensure con- |Functional (VOS- Need o consider

sistent approach to
boundaries between
transhipment cen-
tres and transport
elements for all
modes. E.g. fuel used
by vehicles that
primarily operate
outside the terminal
will most probably
be recorded under
the transport mode
and should not be
double counted

sistent approach to
boundaries between
transhipment cen-
tres and transport
elements for all
modes. E.g. fuel used
by vehicles that
primarily operate
outside the terminal
will most probably
be recorded under
the transport mode
and should not be
double counted

Inlcontrast, vehicles
that only run on the
ground of tranship-
ment/warehouse
cannot be neglected
(e.g. reach stackers,
lifting truck for
swap bodies)

based) definition

of intermodal
terminal; “éxternal
vehicles”, e.g. barges,
wagen sets, trucks
opérating inside the
functional bounda-
ries of the terminal
(defined by quay
wall, reception/
departure track,
terminal gate) is
included. Double
counting is however
possible if external
modes of transport
include these as an
“overhead” on their
transport part of
the transport chain.
Nevertheless it is
meaningfully to
include this into the
terminal functional
boundaries due to
the dependency from
each other. Example:
the far distance rail
operator will hardly
know about the local
shunting operations

what processes to
include and exclude.

Standard(s) need(s)
to spefify clearly
which(of the follow-
ing three levels for
coher¢nt quanti-
fication of COze
emissions of freight
transport (total and
intensjity):

(1) Leyel of opera-
tion of TCE;

(2) Leyel of network
includiing company
level;

(3) Leyel of cargo

General comments
and thoughts

It would be helpful to have standard estimates to use for vehicle operations (e.g. fork lift
truck operations) based on tonnes of goods handled in typical warehousing operations.

All logistics hubs, e.g. airport and air cargo logistics hubs, should be taken into account.

5.3 Level specific gaps

The extent to which degree the above gaps listed in Clause 4 and Clause 5 are to be included on the three
calculation levels needs to be assessed in detail in order to ensure a transparent, robust and practical

methodology.
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6 Closing the current gaps

6.1 General aspects

It is strongly recommended to build any next step on currently implemented international standards.
This includes ISO 14064 series, GHG Protocol Scope 3 and ISO/TS 14067.

Beyond the comments listed in the gap analysis (Clause 5), the following recommendations are made for
future standardization efforts:

— Coverage of upstream COze emissions (WTW aspects).

— Unambigyjous definition of use of default values in absence of measured information; identification
and use of appropriate default data.

— Use of indjividual trip level calculations only for one-off products; otherwise use averagés onjannual
basis.

— Development of guidelines for calculation of subcontracted services.
— Coverage pf pipelines as transport modes.

— Definition] of reporting format and related technical specificationsiand data quality requirgments
within trdnsport chains as well as towards third parties.

— Coverage pf transhipment centres and logistics hubs.
— Any assumptions related to measurement and calculation should be clearly documented.

Developmentd contributing to closure of gaps should find'a practical, easy and comparable apprpach to
apply the metfics set out therein. Therefore, for eachSector minimum procedures need to be defined.
A basic standdrdized approach for all sectors, including terminals and warehouses in order to achieve
level standards need to be aimed for.

6.2 Recommended next steps and format for next standardization developments

Successful harmonization of the caldulation methods used for freight transport carbon footpfrinting
depends on:

— Widesprepd agreement téwards the approach among the various industry stakeholder [groups
(carriers, |Logistics Seryice Providers LSP, shippers and terminal operators) who have differing
perspectiye and needs.

— Close codperation:‘especially between industry and independent, international developers of
standardg such\as GHG Protocol or ISO.

4 | + bhatha b 3 +hot A 1 + 4+ o dal | 1 4+
— WldeSpre tatCepratce Dy e oDUSHesSSes gt whrimpremeiic e e troaorogy ant€onect report

the necessary data.
— Supporting guidance towards those who need support in moving from current to new practice.

— Involvement of policy makers and regional as well as international initiatives involved in carbon
accounting and sustainability reporting, carbon reduction initiatives, quality labelling, etc.

Therefore industry groups (individual companies and associations representing different modes and
functions within the transport chain) need to lead the work collaboratively to develop and implement
a workable methodology framework. This framework should pull together the most appropriate
elements of the existing methodologies and balances the need for sufficient accuracy with simplicity
and transparency in the calculations.

The methodology framework should take into account the recommendations from this IWAregarding the
gaps difference and anomalies and be supported by an action plan so that, where the recommendations
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