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Who is this document for?

For a long time, a standard for calculating and reporting CO, emissions from transport activities was not
available. This changed with the publication of ISO 14083:2023. In addition, the European Commission
published a proposal for a regulation to oblige transport services, which are subject to CO, reporting,
to calculate this in a harmonised way so that the results can be compared fairly. This regulation, called
CountEmissionsEU, proposes to use the method as recorded in ISO 14083:2023 for calculation and
reporting.

The ISO standard provides guidelines for calculating CO, emissions. The guidelines are not always easy

to interpret and allow some flexibility. This can cause uncertainty about the correct application. To provide
clarity regarding the correct application of I1SO standards, this document outlines and elaborates the
choices, which are often industry-specific.

Using the specific guidelines in this document, road carriers and software developers should be able to
program software to calculate and allocate CO, emissions from the road transport of each sea container
to the customer. This enables road carriers to meet the requirements set by ISO 14083:2023, future
European regulations and/or requirements set by clients.

Applying the rules in this document makes it possible to calculate CO, emissions from the road transport
of maritime containers. Transport can vary from a specific container to all containers of a specific customer

during a year.

In the next chapter, we start with a general explanation of the calculation methodology. In Chapter 3,
we will explain exactly what the methodology applies to and what we mean by various terms used in
this document. In Chapter 4, we show which different calculation methods can be used and when, and
we show how this works step by step. The document is concluded with frequently asked questions.

SO



2 General explanation of methodology

1SO14083 describes how emissions from a transport service should be calculated in a consistent manner.
A transport service to move goods from A to B often involves a transport chain in which multiple modes
of transport and transshipment points (transport hubs) provide a specific transport service. In container
transport, for example, this could consist of sea transport from port A, followed by train transport and
road transport to location B (see Figure 3). The containers are transhipped at terminals, respectively from
ship to train and from train to truck. The different elements (shipping, terminals, train, terminal and truck)
in the chain are referred to as transport chain elements in ISO 14083 (transport chain elements: TCE).

The CO, is calculated separately for each TCE and then added up for the total service. The CO, emissions
from a TCE cannot be determined without looking at the other activities of the carrier providing the
transportation service. Empty trips that are not part of the transport chain must be attributed to the
transports carried out. The CO, emissions of TCE 5 are therefore determined based on the CO, intensity
(CO,-eq/tkm) of the transport operation category (TOC) of which TCE 5 is part. This intensity is multiplied
by the transported tonne-kilometres of the TCE to arrive at the total CO, emissions from the TCE. ATOC
consists of transport with similar characteristics, such as container transport.

This manual focuses on container transport and describes how to determine the intensity for a TOC
in container transport and use it to calculate the CO, emissions from various transport services (TCEs)
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Figure 1 - Transport chain with transport chain elements and a transport operation category highlighted.

ISO 14083 allows you to carry out the allocation for container transport either based on container kilometre
(CNT.km) or based on tonne-kilometre (ton.km). The use of an allocation per CNT.km is obvious, since this is

also the unit that determines capacity in container transport and on the basis of which costs are determined.

In addition, a calculation according to ISO 14083 based on tonne.km is more complicated than one based
on CNT.km. The additional difficulty lies in the fact that according to ISO 14083, the weight of the container
itself may not be included for full containers, whereas in the case of empty containers, it must be included.



Calculating and allocating CO, emissions

Calculating the CO, emissions for a transport company is essentially not complicated. In fact, the CO,
emissions are directly proportional to fuel or energy consumption: for example, one litre of diesel
corresponds to about 3.27 kg of CO, emissions and one kWh of electricity (from the grid) corresponds to
approximately 328 grams of CO,. Things get more complicated when you, as a carrier, want to determine
the CO, footprint for a specific transport service. The energy consumption over a certain period, in which
several trips with multiple deliveries and empty transport have been completed, is often known. In order

to determine CO, emissions per transport service (an order for a customer), the CO, emissions over a certain
period must be allocated to the deliveries in that period, including the CO, emissions from empty transport.
A similar allocation of costs is made when determining the costs for a customer. In the case of CO,, ISO
14083 states that this allocation should be made based on a customer's transport activity measured over
the shortest distance or Great Circle Distance (GCD).

Figure 2 illustrates a round trip of two deliveries of 40ft containers over a great circle distance of 50 km
(delivery A) and 40 km (delivery B). In total, the transport activity amounts to 90 CNT.kmgcd. Based on

the fuel consumption, it has been calculated that the total CO, emissions of the round trip, including
empty transport, are 220 kg CO,. This is equivalent to 2.44 kg per CNT.km, 4. According to ISO 14083, the
CO, emissions of each delivery are now determined by multiplying the total CNT.kmg 4 by 2.44 kg CO, per
CNT.kmg.q. For A this amounts to 122 kg CO,, for B, it is 98 kg CO,.
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Figure 2 - Example round trip, including CO, emissions calculation.

In other words, the great circle distances are used to allocate CO, emissions to deliveries. This is done on
the basis of the share of CNT.km of one specific delivery in the total number of CNT.km to which the CO,
emissions apply. In the example of Figure 1, this is 56% (50/90) of 220 kg CO for delivery A2 (122 kg CO,)
and for delivery B 44% (40/90) of 220 kg CO, (98 kg CO,). A further explanation of this method of allocation,
the so-called COFRET methodology, can be found is here.


https://carbonfootprinting.org/wp-content/uploads/2021/08/1-Toewijzen.pdf

Coding system algorithm

The calculated CO, emissions of a shipment can be based on different values and assumptions, such as
the type of energy carrier and the year of the emission factor. For the user of the results or a third party
who wants to verify the results, it may be relevant and of added value to have insight into which values
and principles have been used. That is why we have developed a system that can be used to deduce which
values and principles were used in the calculation. The underlying idea is that a code can be provided for
each calculation that is applied, so that it can always be traced back to how the calculated CO, emissions
have been achieved.

Appendix A provides an overview of the components used in the coding system.



3 Principles

Principles for calculating CO, emissions from container transport by road

3.1 Scope of application
The calculation rules included in this instruction to arrive at the CO, emissions from a shipment are only
applicable to the type of transport that meets the following conditions:
1. Mode of transport: road transport
2. Loading unit: sea container
3. The container type is limited to the following options
» Standard containers (20, 40, 40' HC and 45' HC).
» Hardtop containers (20}, 40' and 40' HC).
» Open top containers (20' and 40').
» Flatrack containers (20" and 40' HC).
« Platform (20' and 40").
» Ventilated containers (20" and 40").
» Refrigerated containers/reefers (20' and 40' HC).
« Tank containers (20" and 40').
In addition to the above-mentioned dimensions, there are also 10ft and 30ft containers, which are often
tank containers. Transport of these containers by sea is practically non-existent.
4. The vehicle can carry a maximum of 4 TEU (twenty-foot equivalent unit)
a. Standard container chassis: maximum of 2.25 TEU (45ft).
b. EcoCombi (LZV): maximum of 3 TEU.
¢. Super EcoCombi (SEC): maximum of 4 TEU.

The calculation worked out in this manual only relates to the transport of one or more of the above-
mentioned container types by truck/articulated vehicle combination. Loading, unloading and/or storing

a container is not part of the calculation detailed in this manual. This is a different, separate activity and
requires a different way of calculating. This is, in ISO 14083 terms, another TCE and more specifically a HOC.

In addition, a calculation must be performed separately for each type of transport activity (TOC). In sea
container transport, a TOC is defined by, among other things, the geography of the route (proportion of
urban/motorway, flat/mountainous) and by the necessary requirements set for the transport (refrigerated
or not).

In general, if certain characteristics in the transport activity are distinctive for energy consumption
compared to other transport activities, these must be analysed separately. The following categories are
distinguished for container transport which, in principle, may not be mixed with each other as they have
different impacts on energy consumption:

a. Standard containers, including hardtop, open top, flatrack, platform, ventilated, and tank containers.
b. Refrigerated containers (reefers).

c. Container transport with a tipper chassis.

If vehicles transport a mix of standard and reefer containers, this must be taken into account as much as
possible when allocating the CO, emissions. How that works can be found in Chapter 5.

The energy consumption and use of a tipper chassis are limited. We will therefore disregard this category
in this manual. When transport and unloading involves a tipper chassis, the additional energy consumption
may be omitted or distributed over all transports. We will treat this category as standard containers.



3.2 General definitions

In order to perform the calculation according to ISO 14083:2023, it is important to be clear about the terms
used, so as to ensure that the calculation can be performed correctly. The definitions of the main general
terms are elaborated in this paragraph. These and all other terms and abbreviations used can be found at the
end of the document.

The CO, emissions are determined on the basis of energy consumption in a trip or period. The CO, emissions
are then allocated to container transport (shipment) based on the share in the total CNT.kmgg.

The definition of a trip

All transport movements carried out by the truck (with or without trailer) from the moment the vehicle
leaves the depot until the moment it returns to the depot. A truck can make one or more trips in a single day.
A trip can also take longer than a day, for example, if the vehicle leaves the depot on Monday morning and
returns to the depot on Friday afternoon. This definition includes any empty kilometres for repositioning
between orders and visits to a car wash, for example.

Energy consumption is fuel consumption or electricity consumption
»  Fuel consumption
The difference between the volume of fuel in the tank at the start of the trip minus the volume of fuel in
the tank at the end of the trip, plus the volume of fuel added in the meantime. Fuel consumption can be
based on:
- Trip level from on-board computer data (GPS and fuel sensors) or TMS data (based on fuel card/ fuel
receipts/on-board computer and kilometres driven). When using data from the on-board computer,
it is important that the sensors are calibrated, as experience shows that the sensors often provide a
slightly more positive picture compared to actual consumption based on fuel receipts.
- Weekly or monthly level based on fuel card data: volume of fuel refuelled.
«  Electricity consumption
Electricity consumption is the amount of electricity charged to complete the trip.
- Trip level from on-board computer calibrated with charging data from the charging card.
- Weekly or monthly level based on the charging card data: kWh charged.

A shipment is the transport of one or more containers in a trip from a place of origin to a place of
destination. In ISO terms, this is comparable to consignment: the amount of cargo in a vehicle with the
same origin and destination and client.

CNT.kmgq is a unit that defines transport performance, expressed as the transport of one container over
a distance of one kilometre. The distance used to express transport performance is the great circle distance
covered between origin and destination.

Well-to-Wheel (WtW) emissons: the calculation includes CO, emissions released during the extraction,
transport and refining process (Well-to-Tank), as well as emissions resulting from the combustion of fuel
during vehicle use (Tank-to-Wheel).



3.3 Primary and secondary data

Calculating CO, emissions can be based on primary data (fuel consumption) or based on a model or default

data. Using primary data is preferred because it produces the most accurate results. It is assumed that a

carrier has access to primary data and can calculate CO, emissions on this basis. There are situations in which

using primary data is not possible. For example, because a carrier works with a charter or shippers that have
the transport organised through a forwarder. In those cases, ISO 14083 allows the use of a model or default
data.

» A model calculates the CO, emissions based on modelled trips. The energy consumption and thus the
CO, emissions are calculated based on kilometres travelled. With the calculated energy consumption,
the method works the same as for primary data.

+  Adefault value represents the number of kilograms of CO, emissions segment per CNT.km, 4 that is
emitted. The default data that can be used for this is the so-called CoFRET Performance Indicator (CPI).
A CPI represents the value for a specific transportation segment.

Primary data: use uniform core set CO, data

Topsector Logistics has developed standard data sets in close collaboration with various stakeholders,
including Transport and Logistics Netherlands (TLN), the Dutch Association of Logistics and Transport IT
Suppliers (DALTI) and CO, calculation platforms. These data sets are based on primary transport and logistics
data and are used to calculate CO, emissions. Data standardisation leads to uniformity, interchangeability
and auditability. The description of these data sets has been elaborated in a concise whitepaper.

The data required for the calculation of CO, emissions is part of a larger data set described under the name
Common Operational Data for Continental Transport (CODAC). This is the core set for primary operational
data of transportation. This primary operational data is generated by planning and executing transport and
transshipments.

The required primary data described in this manual corresponds to the data fields described in CODAC.

Models

Different models can be used to calculate the energy consumption of one or more trips. A suitable model
for obtaining energy consumption is: EcoTransIT World. With the calculated energy consumption, the
calculation can be applied as with primary data.

Note that Ecotransit too produces CO, emissions. To remain consistent with the Dutch key figures, these

CO, emissions must not be adopted. Instead, CO, must be calculated based on energy consumption using
Dutch CO, emission factors.

CPI (default data)

CPIs for the various transport segments are shown in the Transport Performance Database and are accessible
via log in. Creating an account and logging in is free. An APl is available for automatic retrieval of the latest
CPI.
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https://dalti.nl/wp-content/uploads/2025/10/20251030_DALTI_TSL_Whitepaper-Uniforme-CO2e-kernset.pdf
https://www.ecotransit.org/en/
https://carbonfootprinting.org/transport-performance-database/
https://www.transportperformancedatabase.nl/CRM/Login?ApplicationId=1

If you want to use a CPI to calculate CO, emissions, the value can be obtained from the Transport
Performance Database. In this guide, we use the CPI of the Sea container transport segment and the
Containers sub-segment, based on 2024 data. The database lists the CPI per tonne.kmg. To calculate
the CPI per CNT.kmgcd, 0.1117 (CO, per tonne.km
container based on data from Statistics Netherlands).

ged) Must be multiplied by 13 (the average weight of a

Sub-segment CPI (kg CO, / CNT.kmgcd)*

Containers (data‘24) 1.4521

For the calculations in this manual, we assume a CPI per container. As indicated earlier, when the cargo
weight is known, calculating the CPI based on weight is also permitted. It should be noted that, according
to ISO 14083, the weight of the container itself may not be included in the case of full containers, whereas

this weight must be included in the case of empty containers.

11



4 Calculation options

5s0

There are different ways of calculating CO, emissions per shipment. This can be done on the basis of an
individual trip or a specific period for one or more vehicles (fleet). The calculation can be performed

based on primary or secondary data. When using primary data, it is important to determine whether the
calculation is applied to an individual trip or over a period during which transports are carried out. The
same applies to modelled data. Calculations with default data can be applied per shipment. Finally, the
results per shipment can also be aggregated at fleet level. In this chapter, we explain what conditions must
be met for each option and what information is required to perform the calculation. We also show which
calculation rules apply to each option. Finally, we will use a calculation example to demonstrate how the
calculations should be performed.

We have elaborated the five options in the following order:
4.1 Individual trip based on primary data.

4.2 Period for one vehicle based on primary data.

4.3 Calculations using primary data at fleet level.

4.4 Calculation based on secondary data: model data.

4.5 Calculation based on secondary data: CPI data.

The decision tree below will help you determine which calculation method to use.

START
‘ Does the transport take place by road? } fo >‘ A different instruction applies ‘
yes
A A
Does it involve the transport of maritime
‘ container(s[;? ‘ e >{ A different instruction applies ‘
yes
v
Do you want to calculate CO, based on the fleet's fleet
average emissions or based on an individual relsrézzzltjaetli\?er Sgﬁ;gﬁé ?Sleﬁvtvﬁef%re:tv
vehicle? P P ’
>
vehicle no
yes
A A \ 4
. no Calculate CO; per shipment at Calculate CO; per
Is the fuel anc:'-elre;gl); C(l:nsums)tlon of the fleet level (4.3) and apply it to shipment based on
vehicle tully known? the known and unknown share secondary data
preferred

yes
v

Calculate CO; per
shipment based on a

no

Does the vehicle have a fixed base/depot where Calculate CO; per shipment

the duty starts and ends? based on a period (4.2)

model (4.4)
yes alternative
v
Calculate CO; per
Calculate CO; per shipment at trip level (4.1) shipment based on a

CPI (4.5)

Note: if the decisions lead to the calculation of CO, per shipment at trip level, then that is another variant, but in that case,
calculation over a period or (with multiple vehicles in the fleet) at fleet level is also possible.
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4.1 Individual trip based on primary data

Conditions
Calculation and allocation of CO, emissions at trip level can be performed if the following conditions are:
1. Thetrip is completed
The truck is back at the depot from which it departed previously. For more details see General
definitions.
2. The fuel/energy consumed is available at trip level
- The CAN bus collects all digital data generated by sensors in the vehicle and provides it, for example,
via the on-board computer. The fuel consumption data from the trip can be stored via the CAN bus
and is immediately available.
- Based on fuelled volume (fuel administration or fuel card) and a possible allocation to trip level based
on kilometres travelled.
3. The shipments carried out within the completed trip concern the same type of transport
(see 3.1 Scope of application). If this is not the case, it must be reconsidered whether the current manual with
an allocation method based on CNT.km is the right one.

Required information
At least the following information is required to be able to calculate CO, emissions at shipment level based
on usage data (primary data):
1. Fuel type and emission factor
To ensure a correct calculation of CO, emissions from a trip, you first and foremost need to know which
fuel is or has been used and then select the corresponding emission factor. This can be done according
to one of the following three algorithms, depending on the type of energy carrier.
« Fossil and biofuel algorithm
1. Go to https://tools.ce.nl/stream/brandstofkentallen.
2. Select the most recent year for which fuel key figures are available.
3. Select litre as the unit to be used for calculation.
4. Select fuel type.
5. Find out what the Well to Wheel CO,_qq inci. infra €Missions are expressed in grams per litre.
- Electricity algorithm
Go to https://tools.ce.nl/stream/brandstofkentallen.
Select the most recent year for which fuel key figures are available.
Select MJ as the unit to be used for calculation.
Select electricity type.
Find out what the Well to Wheel CO,_qg inc. infra €Missions are expressed in grams per MJ.
. Divide the number of MJ by 3.6 to arrive at emissions per kWh (1 kWh is equal to 3.6 MJ).
- Hydrogen algorithm

S T o

1. Go to https://tools.ce.nl/stream/brandstofkentallen.

2. Select the most recent year for which fuel key figures are available.

3. Select KG as the unit to be used for calculation.

4. Select hydrogen type.

5. Find out what the Well to Wheel CO,_.q indi. infra €Missions are expressed in grams per kilogram.

1 The key figures can also be found at https.//co2emissiefactoren.nl/factoren/2024/9/brandstoffen-voertuig/ the source for these key
figures is CE Delft. These key figures are based on the Dutch situation. For European key figures, the GLEC key figures can be used.
GLEC emission factors can be found in Chapter 3 of the description of the GLEC FRAMEWORK
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https://smart-freight-centre-media.s3.amazonaws.com/documents/GLEC_FRAMEWORK_v3.2_21_10_25_1.pdf

2. Total energy consumption of the trip

a. The energy consumption is derived directly from the TMS system or on-board computer, displayed

in litres (diesel), kWh (electric) or kilograms (hydrogen).

. Energy consumption based on fuel receipts/fuel card. One fill-up is usually not equal to one

completed trip. In that case, kilometres travelled are required to be able to allocate energy
consumption to the trip. The average fuel consumption per kilometre can be determined based on
the energy used (fuel or electricity) and the number of kilometres driven during a specific period,

for example, a week or a month. You do this by dividing the fuel consumed (for example, the total
number of litres fuelled based on fuel receipts or fuel card) by the number of kilometres driven during
that period (the difference between the odometer reading at the start of the period and at the end

of the period). This number can then be used to calculate the energy consumption of a trip.

3. Shipments completed within the trip

a. For each shipment made, the origin and destination addresses are required to calculate the Great

Circle Distance per shipment. Note that this refers to the distance as the crow flies, not the actual

distance driven.

4. Number of containers transported per origin and destination (shipment)

1;2;2,25;3 0or4.

Calculation rules

The number of kg of CO, emitted per shipment can be calculated based on five calculation rules. We first

describe the calculation rules. In the text box, we then show how the calculation rules should be applied

using an example.

1.

Calculation of CO, emissions from the trip

a. Based on the total energy consumption of the trip, the following calculation must be performed:

energy consumption of trip X expressed in unit Y multiplied by the CO, emissions of the fuel
consumed in unitY, based on fuel type and emission factor (see Required information).

2. Calculation of the Great Circle Distance (GCD) between origin and destination

14

The GCD can be calculated using one of the following methods:
a. The GCD of an origin and destination can be calculated on websites such as Afstandscalculator or

Google Maps.

. Another method is to convert the addresses to coordinates. You can do this by using a geocoding

service such as Google Maps API or OpenStreetMap (Nominatim). Based on the coordinates, the GCD
can be calculated using the so-called Haversine formula. An explanation of the formula and its
implementation in various programming languages can be found on various websites, such as the
Haversine formula to find distance between two points on a sphere - GeeksforGeeks. This method is
more complex than the first option, but it has the potential to save time when working with large
data sets.


https://nl.distance.to/
https://www.geeksforgeeks.org/dsa/haversine-formula-to-find-distance-between-two-points-on-a-sphere/

3. Calculation of driven CNT.km,q

a. Number of containers per shipment multiplied by the GCD distance of the shipment = CNT.km, .

per trip

To calculate the total CNT.kmg4 for the entire trip, we add up the number of CNT.kmg4 of each
shipment carried out within the trip.

4. Calculation of CO, emissions per CNT.km,4 for the completed trip (CPI)
a. The total CO, emissions from the trip (calculation rule 1) are divided by the sum of the CNT.kmgcd of
all orders within the completed trip (calculation rule 2). This results in the CPI for this specific trip.

5. CO, emissions from an individual shipment
a. The CO, emissions per CNT.kmg4 are then multiplied by the number of CNT.kmg 4 per shipment.

Calculation example

At 6:30am, container carrier A drives off from the depot in Ridderkerk (Haven 18) with a diesel truck capacity
of 2 TEU and an empty chassis, to carry out the first order:

1. Transport of one 40ft container from Rotterdam World Gateway Terminal to Woerden (Middellandbaan 1b).
After unloading the container, the empty container must be returned to a container depot in Rotterdam
(Smirnoffweg 17).

At 10:30am, after delivering the empty container, carrier A drives to Maasviakte with an empty chassis for
the second and third orders:

2. Transport of one 20ft container from ECT Delta terminal to Gorinchem (Ambonstraat 2).

3. Transport of one 20ft container from AMPT to Nieuwegein (Inundatiedok 10).

From the container depot, carrier A first drives to ECT Delta to pick up the container, then to AMPT for the
second container, then to Gorinchem to drop off one container, and finally to Nieuwegein to drop off the
second container. Finally, carrier A drives from Nieuwegein with an empty chassis to Ridderkerk (Haven 18),
where it arrives at 4:00pm. The table below shows all completed partial trips.

Origin Destination Cargo ADD*

Haven 18, Ridderkerk Amoerweg 50, Rotterdam 0CNT 52.4km
Amoerweg 50, Rotterdam Middellandbaan 1b, Woerden 1CNT 74.6 km
Middellandbaan 1b, Woerden Smirnoffweg 20, Rotterdam 1CNT 51.9km
Smirnoffweg 20, Rotterdam Europaweg 875, Rotterdam 0CNT 36.7 km
Europaweg 875, Rotterdam Europaweg 910, Rotterdam 1CNT 2.8km

Europaweg 910, Rotterdam Ambonstraat 2, Gorinchem 2CNT 78.1km
Ambonstraat 2, Gorinchem Inundatiedok 10, Nieuwegein 1CNT 27.2km
Inundatiedok 10, Nieuwegein Haven 18, Ridderkerk 0CNT 51.5km

Table 1 - Partial trips completed.

* ADD stands for Actual Distance Driven.
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The on-board computer shows that the truck was driven 380 kilometres to complete this trip and that 118 litres
of B7 diesel were used.

Ifthere are only fuel receipts available and the fuel consumption of the trip cannot be determined from the
on-board system, the total distance travelled (380 km) must be multiplied by the average fuel consumption per
kilometre (in this example we assume 0.31 I/km; how the average fuel consumption is calculated is explained
under point 2b under Required information) to arrive at the total fuel consumption during the trip (118 litres).

Conditions

In the calculation example above, the three conditions to calculate CO, emissions per shipment based on
primary data have been met:

1. The trip is completed.

2. The amount of fuel consumed can be read from the on-board computer at trip level.

3. The trip consists of container transport only, all of which fall under the same type of transport.

Required information

1. The fuel used is diesel B7. If we use the algorithm to look up the most recent emission factor (from 2022),
it returns an emission factor of 3.309 kg/l CO,.q inc, infra (Well-to-Wheel).

2. The total energy consumption of the trip is 118 litres.

3. The origin and destination locations of the completed shipments for the trip are shown in Table 2.

4. The number of TEU per shipment is also shown in Table 2.

Origin Destination Cargo
1a Amoerweg 50, Rotterdam Middellandbaan 1b, Woerden 1CNT
1b Middellandbaan 1b, Woerden Smirnoffweg 20, Rotterdam 1CNT
2 Europaweg 875, Rotterdam Ambonstraat 2, Gorinchem 1CNT
3 Europaweg 910, Rotterdam Inundatiedok 10, Nieuwegein 1CNT

Table 2 - Shipments carried out and number of TEU transported.

Calculation
We perform the calculation by applying the five calculation rules.

Step 1: Calculation of CO, emissions from the trip
We apply the formula Total emissions = energy consumption * emission factor.

Using the input values from the example, we arrive at the following calculation:
Total emissions = 118 litre * 3.314 kg/l CO;.oq inci infra (Well-to-Wheel).
Total emissions = 390.5 kg CO,..q inclinfra

Step 2: Calculation Great Circle Distance

Since this example concerns a limited number of origins and destinations, we opted to have the GCD
calculated per origin and destination on a website where we entered the addresses. The GCD is subsequently
displayed. This results in the following GCD per origin and destination (see Table 3).

16



Origin Destination GCD

Ta Amoerweg 50, Rotterdam Middellandbaan 1b, Woerden 64 km
1b Middellandbaan 1b, Woerden Smirnoffweg 20, Rotterdam 38km
2 Europaweg 875, Rotterdam Ambonstraat 2, Gorinchem 65 km
3 Europaweg 910, Rotterdam Inundatiedok 10, Nieuwegein 76 km

Table 3 - Great Circle Distance per shipment.

Step 3: Calculation of container kilometres travelled in GCD per trip
In this step, we calculate the total number of CNT.km, that was realised for the completed trip. We apply
the formula Number of CNT.km 4 = Number of CNT * Number of kmg 4

Transport order 1a: 1 CNT * 64 km = 64
Transport order 1b: 1 CNT * 38 km = 38
Transport order 2: 1 CNT * 65 km = 65
Transport order 3: 1 CNT * 76 km = 76

To calculate the total number of CNT.km,, we add up all realised GCD per transport order.
Total = 64 + 38 + 65 + 76 = 243 CNTkm 4

Step 4: Calculation of CO, emissions per CNT.km_, for the completed trip (CPI)
We apply the formula CO, emissions per CNT.km 4= Total emissions / Total CNT.km,,

With the results from steps 1 and 2, we can now perform the calculation:
CO, emissions per CNT.kmg g = 390.5 CO,.oq inclinfra/ 243 CNT.km gy
CO, emissions per TEU.km.y = 1.61 kg CO,.oq inciinfra PET CNT-kMy g

Step 5: Allocation of CO, emissions
In the last step, we allocate the CO, emissions of total trip to the three transport orders. We do this by using

the formula CO, emissions transport order = CO, emissions per CNT.kmg 4 * Number of km,, of the transport

gcd
order. When we apply this to the example, it results in the CO, emissions per transport order below.

Transport order 1a + 1b: (1.61 * 64) + (1.61 * 38) = 164.2 kg CO;.cq inclinfra
Transport order 2:1.61 * 65 = 104.7 kg CO,._eq inclinfra

Transport order 3:1.61 * 76 = 122.3 kg CO,_cq inclinfra

Algorithm number of this calculation: W.06.1.P.10.L.22.01
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4.2 Period for one vehicle based on primary data

Conditions

The calculation and allocation of CO, emissions can be performed for a period involving one or more

vehicles if the following conditions are met:

1. Multiple (partial) trips have been made per vehicle within the reporting period. The selected period
always immediately follows a previous period, so that ultimately all (partial) trips (including kilometres
driven without a load) count towards the CO, allocation of consecutive periods, so that at the end of the
period a representative balance remains between loaded and empty trips.

2. The fuel/energy consumed is available for this period
« Via the CAN bus, making it immediately available.

» Based on fuelled volume (fuel administration or fuel card) and, if necessary, an allocation according to
period based on kilometres travelled.

3. The shipments carried out during the period concern the same transport category
(see 3.1 Scope of application). If this is not the case, it should be reconsidered whether the period has been
chosen correctly and whether the current manual with the allocation method based on CNT.kmg,is the right
one.

Delimitation of a period

The carrier is free to determine the length of the period used to calculate and allocate CO, emissions per
shipment. The most obvious period is a week from Sunday to Saturday or a period of four weeks, also starting
on a Sunday and ending on a Saturday. This way, it is likely that a period will not end halfway through a trip,
which could be the case if selecting a month.

Required information
At least the following information is required to be able to calculate CO, emissions at shipment level based
on usage data (primary data):
1. Fuel type and emission factor
To ensure a correct calculation of CO, emissions from a trip, you first and foremost need to know which
fuel is or has been used and then select the corresponding emission factor. This can be done according
to one of the following three algorithms, depending on the type of energy carrier.
« Fossil and biofuel algorithm
1. Go to https://tools.ce.nl/stream/brandstofkentallen.
2. Select the most recent year for which fuel key figures are available.
3. Select litre as the unit to be used for calculation.
4. Select fuel type.
5. Find out what the Well to Wheel CO,.q, incl.infra €Missions are expressed in grams per litre.
o Electricity algorithm
1. Go to https://tools.ce.nl/stream/brandstofkentallen.
2. Select the most recent year for which fuel key figures are available.
3. Select MJ as the unit to be used for calculation.
4. Select electricity type.
5. Find out what the Well to Wheel CO,.q, incl.infra €Missions are expressed in grams per MJ
6. Divide the number of MJ by 3.6 to arrive at emissions per kWh (1 kWh is equal to 3.6 MJ).

2 The key figures can also be found at https.//co2emissiefactoren.nl/factoren/2024/9/brandstoffen-voertuig/ the source for these key
figures is CE Delft. These key figures are based on the Dutch situation. For European key figures, the GLEC key figures can be used. GLEC
emission factors can be found in Chapter 3 of the description of the GLEC FRAMEWORK
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» Hydrogen algorithm

1. Go to https://tools.ce.nl/stream/brandstofkentallen.

2. Select the most recent year for which fuel key figures are available.

3. Select KG as the unit to be used for calculation.

4. Select hydrogen type.

5. Find out what the Well to Wheel CO;.q inc. infra €Missions are expressed in grams per kilogram.

2. Total energy consumption during the period

Based on the partial trips completed, the period over which the calculation is to be carried out must be
determined. This could be a standard period (for example, a week), yet another logical and workable
period is also possible. Next:

a. The energy consumption is derived directly from the vehicle, for example, by reading it from the

on-board computer, displayed in litres (diesel), kWh (electric) or kilograms (hydrogen).

b. Energy consumption based on fuel receipts/fuel card. One fill-up is usually not equal to one

completed trip. In that case, kilometres travelled are required to be able to allocate energy
consumption to the trip. Based on the energy used (fuel or electricity) and the number of kilometres
driven during a specific period, for example, a week, a month or a year, the average fuel consumption
per kilometre can be determined. You do this by dividing the fuel consumed (for example, the total
number of litres fuelled based on fuel receipts or fuel card) by the number of kilometres driven during
the period (by calculating the difference between the odometer reading at the start of the period and
at the end of the period). This number can then be used to calculate the energy consumption of a trip.

3. Shipments completed within the trip

a. For each shipment made, the origin and destination addresses are required to calculate the Great

Circle Distance per shipment. Note that this refers to the distance as the crow flies, not the actual distance
driven.

4. Number of containers transported per origin and destination (shipment).
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Calculation rules

The number of kg of CO, emitted per shipment can be calculated based on five calculation rules. This
paragraph briefly described the calculation rules. The following paragraph uses an example to show how
the calculation rules should be applied.

1. Calculation of CO, emissions during the period
a. Based on the energy consumption during the selected period, the following calculation must be
performed: energy consumption during period X expressed in unit Y multiplied by the CO, emissions
of the fuel consumed in unitY, based on fuel type and emission factor (see Required information).

2. Calculation of the Great Circle Distance (GCD) between origin and destination.

The GCD can be calculated using one of the following methods:

a. The GCD of an origin and destination can be calculated on websites such as Distance calculator of
Google Maps.

b. Another method is to convert the addresses to coordinates. You can do this by using a geocoding
service such as Google Maps API or OpenStreetMap (Nominatim). Based on the coordinates, the GCD
can be calculated using the so-called Haversine formula. An explanation of the formula and its
implementation in various programming languages can be found on various websites, such as the als
Haversine formula to find distance between two points on a sphere - Geeks for Geeks. This method is
more complex than the first option, but it has the potential to save time when working with large data
sets.

3. Calculation of container kilometres travelled in GCD during the period
a. Number of CNT per order multiplied by the GCD distance of the order (shipment) = CNT.kmgy.
To calculate the total CNT.km 4 for the entire period, we add up the number of CNT.km, 4 of each
transport order carried out within the period.

4. Calculation of CO, emissions per CNT.kmgcd over the period (CPI)
a. The total CO, emissions over the period (calculation rule 1) are divided by the sum of the CNT.kmg4 of

all orders within the period (calculation rule 2). This results in the CPI over the period.

5. CO, emissions from individual shipment
a. The CO, emissions per CNT.kmg4 are then multiplied by the number of CNT.kmg 4 per shipment.
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Calculation example
The following situation occurs for an international sea container carrier during a week. On Friday evening,

aBulgarian driver arrives empty at the truck stop in Rotterdam Waalhaven to rest there for the weekend.

On Monday morning, he drives empty to the ECT Delta terminal on Maasvlakte to pick up a 40ft container
and deliver it to IKEA in Dortmund. The container is dropped off at IKEA for unloading and two empty 20ft
containers are mounted there and then for delivery at Contargo's inland terminal in Neuss. On the way to
Neuss, the driver stops to refuel. He fills up his tank with 758 litres of diesel, filling it completely. The odometer
reading is 326,488 km (the previous fill-up a week earlier was at an odometer reading of 324,259 km). This
was late in the afternoon, and the next trip (a 20ft container from Neuss to the MSC terminal in Antwerp)
could only start in the morning. So, after unloading the two 20ft containers, the driver decided to spend the
night with his truck in the parking lot in front of the gate of the inland terminal.

After mounting the full 20ft container in Neuss, the driver drives to Antwerp on Tuesday morning, delivers
the 20ft container, and drives empty to a truck stop in Antwerp to wait to pick up the next container. After

a two-hour wait, the driver is instructed to go to the Antwerp Container Terminal to load a 45ft container
and take it to Ingram Micro in Lille. After unloading the full 45ft container in Lille, the empty 45ft container is
taken to the Lille Container Terminal, where the driver spends the night in the parking lot.

The next morning (Wednesday), a full 20ft container is mounted for transport to the container terminal in
Le Havre. In Le Havre, a 40ft container is mounted for transport to Geodis in Gennevilliers (near Paris). This is
at the end of the day and the driver spends the night in the parking lot.

On Thursday morning, the 40ft container that has been unloaded can be returned empty to Port de Paris.
An empty 20ft container is mounted there and then to be delivered to the container depot in Kehl. That's a

long drive, so an overnight stay will be required afterwards.

On Friday, the driver drives empty from Kehl to Saarbriicken, where a full 20ft container is picked up for
transport to Antwerp. After mounting the container, the driver drives to a nearby gas station in Saarbriicken,
where he fills up his tank, again to full capacity. This time he fills up with 496 litres at an odometer reading
of 328,075 km. After unloading in Antwerp, the driver is instructed to drive to Duisburg, because the next
container has to be picked up there after the weekend. The next fill-up takes place a week and a half later,
taking in 674 litres at an odometer reading of 330,321 km.
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Origin

Smirnoffweg 20, Rotterdam
Europaweg 875, Rotterdam
Ellinghauser strasse 213, Dortmund
Flosshafenstrasse 37, Neuss
Sint-Antoniusweg, Beveren

Fort de Perelweg, Beveren

Avenue de la Rotonde, Lille

12eme Rue, Lille

Quai de I'Atlantique, Le Havre

7/9 Rte des Mercieres, Gennevilliers
6 Rte du Bass, Gennevilliers
Hafenstral3e 44-46, Kehl
Lyonerring 15, Saarbrticken
Scheldelaan 601, Antwerpen

Destination

Europaweg 875, Rotterdam
Ellinghauser strasse 213, Dortmund
Flosshafenstrasse 37, Neuss
Sint-Antoniusweg, Beveren

Fort de Perelweg, Beveren

Avenue de la Rotonde, Lille

12éme Rue, Lille

Quai de I'Atlantique, Le Havre

7/9 Rte des Merciéres, Gennevilliers
6 Rte du Bass, Genneuvilliers
Hafenstral3e 44-46, Kehl
Lyonerring 15, Saarbriicken
Scheldelaan 601, Antwerpen
Schlickstrasse 1, Duisburg

Tabel 4 - Partial trips completed within the period.

Conditions

Cargo (CNT)

0
1
2
1
0
1
1
1
1
1
1
0
1
0

ADD
36.4
279
81.8
212
8.1
166
7.4
317
191

515
128
383
208

In the calculation example above, the three conditions to calculate CO, emissions per shipment based on

primary data have been met:

1. Several (partial) trips have been completed. The period for calculation is, for example, Sunday

(stay in Rotterdam) to Saturday (stay in Duisburg).

2. The amount of fuel consumed is known based on the number of litres fuelled and the odometer reading

at the time of refuelling.

3. The trip consists of container transport only, all of which fall under the same type of transport.

Required information

1. The fuel used is diesel B7. If we use the algorithm to look up the most recent emission factor (from 2022),

it returns an emission factor of 3.309 kg/I CO;.oq incl inia (Well-to-Wheel).

2. The total energy consumption during the period can be obtained based on the odometer reading at the

time of refuelling and the litres of fuel taken in. In this example we assume Sunday to Saturday.

Consumption for the different sections is shown below:

a. Consumption from Monday start of day until refuelling: 121 litres over 355 km (based on the average

fuel consumption between the fill-up prior to the start of the period and fill-up 1).

b Consumption between fill-up 1 and fill-up 2: 496 litres of diesel over 1,587 km.

¢ Consumption between fill-up 2 and end of day on Friday: 178 litres over 591 km

(Based on the average fuel consumption between fill-up 2 and fill-up a week later).

3. The origin and destination locations of the completed shipments for the trip are shown in Table 5.

4. The number of containers per shipment is also shown in Table 5.
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Origin Destination Cargo
1 Europaweg 875, Rotterdam Ellinghauser strasse 213, Dortmund 1CNT
2 Ellinghauser strasse 213, Dortmund Flosshafenstrasse 37, Neuss 2CNT
2 Flosshafenstrasse 37, Neuss Sint-Antoniusweg, Beveren 1CNT
4a Fort de Perelweg, Beveren Avenue de la Rotonde, Lille 1CNT
4b Avenue de la Rotonde, Lille 12eme Rue, Lille 1CNT
5 12éme Rue, Lille Quai de I'Atlantique, Le Havre 1CNT
6a Quai de I'Atlantique, Le Havre 7/9 Rte des Merciéres, Gennevilliers 1CNT
6b 7/9 Rte des Merciéres, Gennevilliers 6 Rte du Bass, Gennevilliers 1CNT
7 6 Rte du Bass, Gennevilliers Hafenstral3e 44-46, Kehl 1CNT
8 Lyonerring 15, Saarbriicken Scheldelaan 601, Antwerpen 1CNT

Table 5 - Shipments carried out.

Calculation

We perform the calculation by applying the five calculation rules.

Step 1: Calculation of CO, emissions during the period

We apply the formula Total emissions = energy consumption * emission factor.

Using the input values from the example, we can arrive at the following calculations for the different periods:
Total emissions = (121 litres + 496 litres + 178 litres) * 3.309 kg/I CO,.¢q inclinfra (Well-to-Wheel)
Total emissions = 2,630.7 kg CO;.oq inciinfra

Step 2: Calculation Great Circle Distance

Since this example concerns a limited number of origins and destinations, we opted to have the GCD
calculated per origin and destination on a website where we entered the addresses. The GCD is subsequently
displayed. This results in the following GCD per origin and destination (see Table 6).

Origin Destination GCD

1 Europaweg 875, Rotterdam Ellinghauser strasse 213, Dortmund 237 km
2 Ellinghauser strasse 213, Dortmund Flosshafenstrasse 37, Neuss 63 km
3 Flosshafenstrasse 37, Neuss Sint-Antoniusweg, Beveren 171 km
4a Fort de Perelweg, Beveren Avenue de la Rotonde, Lille 114 km
4b Avenue de la Rotonde, Lille 12eme Rue, Lille 6 km

5 12éme Rue, Lille Quai de I'Atlantique, Le Havre 246 km
6a Quaide I'Atlantique, Le Havre 7/9 Rte des Mercieres, Gennevilliers 169 km
6b 7/9 Rte des Merciéres, Gennevilliers 6 Rte du Bass, Gennevilliers 1km

7 6 Rte du Bass, Genneuvilliers Hafenstral3e 44-46, Kehl 408 km
8 Lyonerring 15, Saarbriicken Scheldelaan 601, Antwerpen 307 km

Table 6 - Great Circle Distance per shipment.
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Step 3: Calculation of driven CNT.km,_, per trip
In this step, we calculate the total number of CNT.km,, that was realised during the period. We apply the
formula Number of CNT.km ;= Number of CNT * Number of km GCD.

Transport order 1: 1 CNT * 237 km = 237
Transport order 2: 2 CNT *63 km = 126
Transportorder 3: 1 CNT * 171 km =171
Transport order4a: 1 CNT* 114 km =114
Transport order 4b: 1 CNT*6 km =6
Transport order 5: 1 CNT * 246 km = 246
Transport order 6a: 1 CNT * 169 km = 169
Transport order 6b: 1 CNT * 1 km =1
Transport order 7: 1 CNT * 408 km = 408
Transport order 8: 1 CNT * 307 km = 307

To calculate the total number of CNT.km,., we add up all realised GCD per transport order.
Total =237+ 126+ 171+ 114+ 6+ 246 + 169 + 1 + 408 + 307 = 1785 CNT.kmng

Step 4: Calculation of CO, emissions per CNT.km, for the completed trip (CPI)
We apply the formula CO, emissions per CNT.kmy = Total emissions / Total CNTkm g4

With the results from steps 1 and 2, we can now perform the calculation:
CO, emissions per CNT.km g q = 2,630.7 CO,.oq inclinfra/ 1785 CNTkm gy
CO, emissions per CNT.km g q = 1.47 kg CO,5.cq inciinfra PEF CNTkM g g

Step 5: Allocation of CO, emissions
In the last step, we allocate the CO, emissions for the total trip to the eight transport orders. We do this by using

the formula CO, emissions transport order = CO, emissions per CNT.kmg ., * Number of km,., of the transport

gcd
order. When we apply this to the example, it results in the CO, emissions per transport order below.

Transport order 1:1.47 * 237 = 348 kg CO,.cq inclinfra
Transport order 2: 1.47 * 126 = 185 kg CO,.cq inclinfra
Transport order 3: 1.47 * 171 =251 kg CO,.cq incl infra
Transport order 4a + 4b: (1.47 * 114) + (1.47 *6) = 176 kg CO,.q inci infra
Transport order 5: 1.47 * 246 = 362 kg CO2_g inciinfra
Transport order 6a + 6b: (1.47 * 169) + (1.47 * 1) = 250 kg CO,.cq inci infra
Transport order 7:1.47 * 408 = 600 kg CO;._oq inclinfra
Transport order 8: 1.47 * 307 = 451 kg CO,_cq inclinfra

Algorithm number of this calculation: W.06.P.P.10.L.22.01
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4.3 Calculations using primary data at fleet level over a period

Conditions

Calculation and allocation of CO, emissions at trip level can be performed if the following conditions are

met:

1. Multiple (partial) trips have been made per vehicle within the reporting period. The selected period
always immediately follows a previous period, so that ultimately all (partial) trips (including kilometres
driven without a load) count towards the CO, allocation of consecutive periods, so that at the end of the
period a representative balance remains between loaded and empty trips.

2. The fuel/energy consumed is available for this period
» Viathe CAN bus of the vehicles, making it directly available.
« Based on fuelled volume (fuel administration or fuel card) and, if necessary, an allocation according to
period based on kilometres travelled.

3. The shipments carried out in the period for the fleet concern the same type of transport
(see 3.1 Scope of application). If this is not the case, it should be reconsidered whether the fleet should be
included as a whole in the calculation, or whether it should be split for different activities. It should also be
reconsidered whether the period has been chosen correctly and, finally, whether the current manual with
the allocation method based on CNT.km 4 is the right one.

Required information

At least the following information is required to be able to calculate CO, emissions at shipment level based

on usage data (primary data):

1. Fuel type and emission factor of all vehicles in the fleet
To ensure a correct calculation of CO, emissions for the fleet in a certain period, you first and foremost
need to know which fuel is or has been used and then select the corresponding emission factor. This can
be done according to one of the following three algorithms, depending on the type of energy carrier.

- Fossil and biofuel algorithm

1. Go to https://tools.ce.nl/stream/brandstofkentallen3,

2. Select the most recent year for which fuel key figures are available.

3. Select litre as the unit to be used for calculation.

4. Select fuel type.

5. Find out what the Well to Wheel CO,_oq indi. infra €Missions are expressed in grams per litre.

- Electricity algorithm

1. Go to https://tools.ce.nl/stream/brandstofkentallen.

2. Select the most recent year for which fuel key figures are available.

3. Select MJ as the unit to be used for calculation.

4. Select electricity type.

5. Find out what the Well to Wheel CO,_o inci. infra €Missions are expressed in grams per MJ.
6. Divide the number of MJ by 3.6 to arrive at emissions per kWh (1 kWh is equal to 3.6 M)J).

3 The key figures can also be found at https.//co2emissiefactoren.nl/factoren/2024/9/brandstoffen-voertuig/ the source for these key
figures is CE Delft. These key figures are based on the Dutch situation. For European key figures, the GLEC key figures can be used. GLEC
emission factors can be found in Chapter 3 of the description of the GLEC FRAMEWORK
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- Hydrogen algorithm

1. Go to https://tools.ce.nl/stream/brandstofkentallen.

2. Select the most recent year for which fuel key figures are available.

3. Select KG as the unit to be used for calculation.

4. Select hydrogen type.

5. Find out what the Well to Wheel CO,_oq indi. infra €Missions are expressed in grams per kilogram.

If a different fuel was used, the data can be found in a similar manner.

2. Total energy consumption of the fleet in a period

Total energy consumption is calculated from the sum of energy consumption by the vehicles over a
certain period.
a. The energy consumption per vehicle is derived directly from the TMS system or on-board computer,

displayed in litres (diesel), kWh (electric) or kilograms (hydrogen).

. Energy consumption based on fuel receipts/fuel card. One fill-up is usually not equal to one

completed trip. In that case, kilometres travelled are required to be able to allocate energy
consumption to the trip. The average fuel consumption per kilometre can be determined based on
the energy used (fuel or electricity) and the number of kilometres driven during a specific period,

for example, a week or a month. You do this by dividing the fuel consumed (for example, the total
number of litres fuelled based on fuel receipts or fuel card) by the number of kilometres driven during
that period (the difference between the odometer reading at the start of the period and at the end

of the period). This number can then be used to calculate the energy consumption of a trip.

3. Shipments completed within the period

a. For each shipment made, the origin and destination addresses are required to calculate the

Great Circle Distance per shipment. Note that this refers to the distance as the crow flies, not the
actual distance driven.

4. Number of containers transported per origin and destination (shipment).

Calculation rules

The number of kg of CO, emitted per shipment can be calculated based on five calculation rules. We first

describe the calculation rules. In the text box, we then show how the calculation rules should be applied

using an example.

1.
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Calculation of CO, emissions of the fleet over a period
a. The following calculation is made for each vehicle on the basis of the total energy consumption over

a period: energy consumption of trip X expressed in unit Y multiplied by the CO, emissions of the fuel
consumed in unit Y, based on fuel type and emission factor (see Required information). Next, the CO,
emissions from all vehicles combined are added up.



Calculation of the Great Circle Distance (GCD) between origin and destination. The GCD can be

calculated using one of the following methods:

a. The GCD of an origin and destination can be calculated on websites such as Distance Caluculator
or Google Maps.

b. Another method is to convert the addresses to coordinates. You can do this by using a geocoding
service such as Google Maps API or OpenStreetMap (Nominatim). Based on the coordinates, the
GCD can be calculated using the so-called Haversine formula. An explanation of the formula and its
implementation in various programming languages can be found on various websites, such as the Is
Haversine formula to find distance between two points on a sphere - GeeksforGeeks. This method is
more complex than the first option, but it has the potential to save time when working with large
data sets.

Calculation of container kilometres travelled in GCD per period for the fleet

a. Number of containers per shipment multiplied by the GCD distance of the shipment = CNT.km.
To calculate the total CNT.km,4 over the entire period of the fleet, we add up the number of
CNT.kmgq of each shipment carried out by the fleet during this period.

Calculation of CO, emissions per CNT.km,4 for the completed trip (CPI)

a. The total CO, emissions of the fleet in the selected period (calculation rule 1) are divided by the sum
of the CNT.km,4 of all orders within the period by the fleet (calculation rule 2). This results in the CPI
for this specific trip.

CO, emissions from an individual shipment

a. The CO, emissions per CNT.km, 4 are then multiplied by the number of CNT.km,4 per shipment.

Calculation example

Container carrier C operates 2 trucks (simplified fleet). For week 2 in 2025, the carrier calculates the
CO,emissions from its shipments. Vehicle 1 is a battery-electric vehicle and, in week 2, carries out the trips
shown for one day in the table below for five days a week. Vehicle 2 runs exactly the same trips, but this
vehicle is diesel powered.

Origin Destination Cargo ADD*

Haven 18, Ridderkerk Amoerweg 50, Rotterdam 0CNT 52.4km
Amoerweg 50, Rotterdam Middellandbaan 1b, Woerden 1CNT 74.6 km
Middellandbaan 1b, Woerden Smirnoffweg 20, Rotterdam 1CNT 51.9km
Smirnoffweg 20, Rotterdam Europaweg 875, Rotterdam 0CNT 36.7 km
Europaweg 875, Rotterdam Europaweg 910, Rotterdam 1CNT 2.8km

Europaweg 910, Rotterdam Ambonstraat 2, Gorinchem 2CNT 78.1km
Ambonstraat 2, Gorinchem Inundatiedok 10, Nieuwegein 1CNT 27.2km
Inundatiedok 10, Nieuwegein Haven 18, Ridderkerk O0CNT 51.5km

Table 1 - Partial trips completed.

* ADD stands for Actual Distance Driven.
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The on-board computer shows that, in week 2, truck 1 drove 1900 kilometres for these trips and consumed
2360 kWh of electricity. The on-board computer of vehicle 2 shows that in week 2, this vehicle consumed 590
litres of fuel.

Conditions

In the calculation example above, the three conditions to calculate CO, emissions per shipment based on

primary data have been met:

1. Multiple (partial) trips were made per vehicle. The CO, calculations are performed on a weekly basis and
are consistent with each other.

2. The amount of fuel consumed can be read from the on-board computer on a weekly basis.

3. The activities of carrier C consist solely of sea container transport, all of which fall under the same type of
transport.

Required information

1. The fuel used for vehicle 1 is electricity. If we use the algorithm to look up the most recent emission figure
(from 2022), it returns an emission factor 78.7 g CO,/ MJ (CO;.cq in1 infra Well-to-Wheel) op. This equals
283.3 g CO,/ kWh (multiplication by 3.6 MJ/kWh). The fuel used for vehicle 2 is diesel B7. If we use the
algorithm to look up the most recent emission figure (from 2022), it returns an emission factor 3.309 kg/I
(CO;-cq incl. infra Well-to-Wheel) on.

2. The total energy consumption in the period is 2360 kWh and 590 litres of diesel.

3. The origin and destination locations of the completed shipments are shown in Table 2.

4. The number of TEU per shipment is also shown in Table 2.

Herkomst Bestemming Lading
Amoerweg 50, Rotterdam Middellandbaan 1b, Woerden 10 CNT
Middellandbaan 1b, Woerden Smirnoffweg 20, Rotterdam 10 CNT
Europaweg 875, Rotterdam Ambonstraat 2, Gorinchem 10 CNT
Europaweg 910, Rotterdam Inundatiedok 10, Nieuwegein 10CNT

Table 2 - Shipments carried out and number of TEU transported.

Calculation

We perform the calculation by applying the five calculation rules.

Step 1: Calculation of CO, emissions of the vehicles
We apply the formula for each type of energy carrier: Total emissions = energy consumption * emission factor.
Next, the CO,emissions per energy carrier are added up.

Using the input values from the example, we arrive at the following calculation:
Total diesel emissions = 590 litres * 3.309 kg CO,/ 1= 1,952 kg CO,..q

Total electricity emissions = 2360 kWh * 0.283 kg CO,/ kWh = 669 kg CO,.,,
Total diesel + electricity = 1,952 + 669 = 2,621 kg CO,.,,
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Step 2: Calculation Great Circle Distance

Since this example concerns a limited number of origins and destinations, we opted to have the GCD
calculated per origin and destination on a website where we entered the addresses. The GCD is subsequently
displayed. This results in the following GCD per origin and destination (see Table 3).

Origin Destination GCD

la Amoerweg 50, Rotterdam Middellandbaan 1b, Woerden 64 km
1b Middellandbaan 1b, Woerden Smirnoffweg 20, Rotterdam 38km
2 Europaweg 875, Rotterdam Ambonstraat 2, Gorinchem 65 km
3 Europaweg 910, Rotterdam Inundatiedok 10, Nieuwegein 76 km

Tabel 3 - Great Circle Distance per shipment.

Step 3: Calculation of driven CNT.km,_, per trip
In this step, we calculate the total number of CNT.km,, that was realised for the completed trip. We apply the

formula Number of CNT.km ., = Number of CNT * Number of km ..

Transport order 1a: 10 CNT * 64 km = 640
Transport order 1b: 10 CNT * 38 km = 380
Transport order 2: 10 CNT * 65 km = 650
Transport order 3: 10 CNT * 76 km = 760

To calculate the total number of CNT.km,., we add up all realised GCD per transport order.
Total = 640 + 380 + 650 + 760 = 2430 CNT.km g4

Step 4: Calculation of CO, emissions per CNT.km,, for the completed trip (CPI)
We apply the formula CO, emissions per CNT.km 4= Total emissions / Total CNT.kmy,

With the results from steps 1 and 2, we can now perform the calculation:
CO, emissions per CNT.km g 4= 2,621 CO,_oq/ 2430 CNT.kmg 4
CO, emissions per CNT.km 4= 1.08 kg CO,.., per CNTkmy 4

Step 5: Allocation of CO, emissions

In the last step, we allocate the CO, emissions of total trip to the three transport orders. We do this by using
the formula CO, emissions transport order = CO, emissions per CNT.kmg 4 * Number of kmy., of the transport
order. When we apply this to the example, it results in the CO, emissions per transport order below.

Transport order 1a + 1b: (1.08 *64) + (1.08 * 38) = 105 kg CO,.g incinfra PEF Shipment*
Transport order 2: 1.08 * 65 = 70 kg CO,.cq inciinfra PEF Shipment
Transport order 3:1.08 * 76 = 82 kg CO;.cq inc/ infra PEY Shipment

* To calculate the emissions per customer, assuming that the three transport orders in this example were
given by three different customers, the result must be multiplied by 10..

Algorithm number of this calculation: W.06.V.P.10+14.L+M.22.01
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4.4 Calculations based on secondary data: model data

Modelled data can be used when primary data is not available, but also for the purpose of making
preliminary calculations. The approach for making calculations using modelled data in retrospect,
compared to modelling for tasks yet to be performed, is the same.

Conditions

»  The model used or modelling for energy consumption and CO, approximates actual distances driven
as closely as possible. This takes into account a realistic share of empty trips.

»  The model used calculates energy consumption. When calculating direct CO, emissions, you must
verify that the correct CO, emission factors are used as described in the calculation for primary data.

Required information

The calculation requires an (in-house) model that can approximate the energy consumption of deliveries
for a trip in a specific period, or of a fleet in a specific period, as closely as possible. A public model that can
be used is the Emissions Calculator by Ecotransit.

Calculation rules
Calculations based on modelled data follow the same steps as described in the previous three paragraphs,
except that energy consumption is determined based on a model.

4.5 Calculations based on secondary data: CPIl data

Conditions

CPI data can be used when primary data are not available or for the purpose of making preliminary

calculations. The following conditions apply to calculations with CPI:

1. ACPlis available that matches the type of transport of the shipment for which the CO, emissions are
determined. This means that the CPl applies to container transport as the scope of application. Market
average CPIs from the Transport Performance Database can be applied to market average transport.
However, a CPI specifically determined for transport with electric vehicles cannot be applied to transport
with diesel vehicles. A CPI can also be determined based on your own historic data for comparable
transport for which primary data is available.

Required information
If information on fuel consumption is not (yet) available, using the CPI (own CPI based on historic data or
sector-specific CPI from the database) is permitted. To determine the CPI per container, the weight of the
cargo and container size must be taken into account.
1. CPI
a. Depending on container type and type of transport, the CPI is used from an internal database (which
is calculated based on historic data, the same way as in the calculation example in paragraphs 4.1 and
4.2) or from the Transport Performance Database (see also paragraph 3.3).
2. Shipments completed within the trip
a. For each shipment made, the origin and destination addresses are required to calculate the Great
Circle Distance per shipment. Note that this refers to the distance as the crow flies, not the actual distance
driven.
3. Number of containers transported per origin and destination (shipment)
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https://carbonfootprinting.org/transport-performance-database/

Calculation rules
Based on the CPI, the CO, emissions of the shipment can be calculated directly. The following calculation
rules must be applied:

1. Calculation of the Great Circle Distance (GCD) between origin and destination

The GCD can be calculated using one of the following methods:

a. The GCD of an origin and destination can be calculated on websites such as Distance calculator
or Google Maps.

b. Another method is to convert the addresses to coordinates. You can do this by using a geocoding
service such as Google Maps API or OpenStreetMap (Nominatim). Based on the coordinates, the GCD
can be calculated using the so-called Haversine formula. An explanation of the formula and its
implementation in various programming languages can be found on various websites, such as the
Haversine formula to find distance between two points on a sphere - GeeksforGeeks.

This method is more complex than the first option, but it has the potential to save time when working
with large data sets.

2. Calculation of container kilometres travelled in GCD per shipment
Number of containers per shipment multiplied by the GCD distance of the shipment = CNT.kmgy.

3. To determine the CO, emissions of the shipment, the CPI of the individual shipment must be multiplied
by the CNT.kmg4 of the shipment.

Calculation example

In this calculation example, we assume the same trip as in paragraph 4.1, but this time it concerns a trip carried
out by a subcontractor who has not shared fuel consumption figures, or a trip yet to be carried out, so the exact
fuel consumption is not yet known.

Origin Destination Cargo GCD

1a Amoerweg 50, Rotterdam Middellandbaan 1b, Woerden 1CNT 64 km
1b Middellandbaan 1b, Woerden Smirnoffweg 20, Rotterdam 1CNT 38km
2 Europaweg 875, Rotterdam Ambonstraat 2, Gorinchem 1CNT 65 km
3 Europaweg 910, Rotterdam Inundatiedok 10, Nieuwegein 1CNT 76 km

Table 4 - Transport orders.

Conditions

The calculation and allocation of CO, emissions at trip level can be performed with secondary data because

the condition has been met:

1. ACPlis available that matches the type of transport of the shipment for which the CO, emissions are
determined.

Required information

1. We derive the CPI from the Transport Performance Database. This concerns the transport of a sea container,
based on data from 2024: 1.4521 kg CO, per CNT.km

2. The completed shipments are shown in Table 4, which includes the Great Circle Distance for each transport

gcd”

order.
3. The number of containers per origin and destination is also included in Table 4.
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https://nl.distance.to/
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Calculation
The calculation of the CO, emissions per transport order is then made as follows:

Step 1: Calculating the Great Circle Distance

Since this example concerns a limited number of origins and destinations, we opted to have the GCD
calculated per origin and destination on a website where we entered the addresses. The GCD is subsequently
displayed. This results in the GCD per origin and destination as recorded previously in Table 4.

Step 2: Calculation of driven CNT.km,,
a. Transport order 1a: 64 * 1 = 64 CNT.kmg 4
b. Transport order 1b: 38 * 1 =38 CNT.km 4
¢ Transport order 2: 65 * 1 = 65 CNT.kmg 4

d. Transport order 3: 76 * 1 = 76 CNT.kmy 4

per shipment

Step 3: Calculation of CO, emissions per transport order
Finally, to calculate the CO, emissions per transport order, we apply the following formula: CO, emissions per
transport order = CP * CNT.km, 4.

In the example, we then arrive at the following results:
a. Transport order 1a: 1.4521 * 64 = 93 kg CO,.,,

b. Transport order 1b: 1.4521 * 38 = 55 kg CO,.,,

¢ Transport order 2: 1.4521 * 65 = 94 kg CO,.,,

d. Transport order 3: 14521 *76 = 110 kg CO,..,

Adding up the CO, emissions from the various transport orders results in 352 kg of CO,.,, for the entire trip.

Algorithm number of this calculation: W.06.1.D.11
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5 Frequently Asked Questions

Can | perform the calculation over multiple trips?

This is permitted, provided that the conditions set for performing the calculation for one trip are met
(see Individual trip based on primary data) or for a period (see Period for one vehicle based on primary
data).

Can | involve multiple vehicles in the calculation?
Yes, but only if the conditions are met: see Calculations using primary data at fleet level over a period.

Where can | find the emission factors that | can use in my calculation?

The emission factors for the different types of fuels and energy can be found on the website of CE Delft
and CO2emissiefactoren.nl. Participants in the GLEC framework can find emission factors in Chapter 3 of
the description of the GLEC FRAMEWORK.

What if | don't know my fuel consumption?
When fuel consumption is unknown, it's possible to work with secondary data, as described in paragraphs
4.4 and 4.5.

When do you use the CPl and when not?

You only work with a CPI if you do not have primary data (fuel or energy consumption of the vehicle) at
your disposal. The CPI can be obtained based on your own historic data, provided that it concerns
comparable container transport carried out with a comparable vehicle and the same type of fuel (mix).
Paragraphs 4.1, 4.2 and 4.3 describe how to calculate a CPI based on your own data. If this is not possible,
the CPI can be obtained from the Transport Performance Database.

Can | have the calculation performed by a third party?
If you have the CO, calculation carried out by a third party, always check whether this party is ISO14083:
2023 verified.

A uniform core set of CO, data has been developed for road transport, also for container transport.

See: OTM Profile - Carbon footprint | Open Trip Model. This standard can be used as an input data set for
CO, calculations by all ISO verified third parties. Next, coordinate the input data set with your TMS and/or
on-board computer software supplier, so they can deliver the data in accordance with these definitions and
format. If this proves to be infeasible, agree on an alternative method of delivery between the parties.

What should | do if | can use primary data in my calculations for some vehicles in my fleet,
but not for others (for example, because they are chartered)?

To ensure a correct CO, calculation can be made, at least the origin and destination and the cargo of the
vehicles must be known in order to be able to make a calculation. If you do not have primary data (fuel
or energy consumption of the vehicle), see the answer to one of the previous questions.

What if | have used different fuels over a period of time?

When using different types of fuel, the total CO, emissions can be calculated by adding up the CO,
emissions per type of fuel over a certain period (see step 1 of the calculation rules). The total CO, can
then be allocated to the different shipments as described in the subsequent steps.
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Emissions from a transport order

A transport order may involve the transport of multiple containers carried out in multiple trips and
possibly by different vehicles. To calculate the CO, emissions for the total transport order, the assigned
CO, emissions of the individual containers must be added up.

Sharing results

The calculation result can also be shared with third parties, for example, via a link between systems.
The minimum data that must be made available about the order and the CO, emissions:

»  Shipment ID, incl. number of CNT.

+ Total emissions in CO,.., in kg.

« Algorithm version number.

Which fuel and emission factor was used can be derived from the algorithm version number. Further details
about the uniform core set CO,e data can be found is here.

What if, during a trip or period, | transported one or more reefer containers in addition to
standard containers?

Several transport orders being carried out during a trip, including one or more reefer containers, is possible.
If the reefers do not need to be connected to an energy source, the CO, emissions can be allocated as
explained in paragraphs 4.1 and 4.2. If a reefer does require energy during a trip or period in which standard
containers are also transported, one extra step must be added to the calculation to calculate the CO,
emissions from the additional energy consumption to be attributed to the reefers.

The step to be added depends on how the reefer is connected:
1. Genset in the chassis.
2. Truck engine.

Reefer connected to genset in the chassis

In the first option, after the last step (step 5), one other step (step 6) is added to calculate the emissions
generated by the genset. These will then be allocated to the transport orders with reefer containers in steps
7 to 10. The CO, emissions in step 6 are calculated based on:

1. The number of hours the generator has been running.

2. The average fuel consumption per hour.

3. The fuel type used by the genset and the associated emission factor.
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Reefer connected to truck engine

When the energy comes directly from the truck engine, step 1 is adjusted and a step 6 is added at the end
of the calculation. At the end of step 1, the fuel consumption and CO, emissions of the reefers are calculated
and deducted from the CO, emissions of the total trip. These CO, emissions are quoted in step 6 (calculation
already completed in step 1) and then allocated in steps 7 to 10 to the transport orders with reefer
containers. The CO, emissions for reefers in step 1/6 are calculated based on:

1. The number of hours the reefer has been switched on.

2. The average fuel consumption per hour.

3. Fuel type used in the genset and the associated emission factor.

Allocating the CO, emissions for cooling the reefer in steps 7 to 10 is done in the same way for both options.
These steps follow the same logic as described in steps 2 to 5. The example below explains how this works.

Allocation of emissions to reefer shipments

Example situation

In the early morning, a diesel truck with a capacity of 2 TEU and an empty chassis of container carrier R
leaves the depot in Ridderkerk (Haven 18) to carry out the first order: Transport of one reefer container
from Rotterdam World Gateway Terminal (Amoerweg 50) to Venlo (Venrayseweg 152). The reefer must
be kept at a certain temperature during the 3-hour trip and is therefore connected to the genset in the
chassis that can supply the electricity to maintain the temperature in the reefer. After unloading the cargo,
the empty reefer container must be returned to a container depot in Rotterdam (Smirnoffweg 17).

After delivering the empty container, carrier R drives an empty chassis to Maasvlakte for the second order:
transport of one 20ft container from the ECT Delta terminal to Bleiswijk (Brandpuntlaan Zuid 14). The
carrier then drives back to Maasvlakte (APMT) to collect a reefer container that needs to be delivered to
Barendrecht (Koopliedenweg 28), the genset has been switched on for half an hour. After unloading,

the container is taken to the depot (Smirnoffweg 17) and the carrier drives an empty chassis to Ridderkerk
(Haven 18), where the trip ends. The table below shows all completed partial trips.

Origin Destination Cargo ADD*

Haven 18, Ridderkerk Amoerweg 50, Rotterdam OCNT 52.4km
Amoerweg 50, Rotterdam Venrayseweg 152, Venlo 1CNT 202 km
Venrayseweg 152, Venlo Smirnoffweg 20, Rotterdam 1CNT 166 km
Smirnoffweg 20, Rotterdam Europaweg 875, Rotterdam O0CNT 36.7 km
Europaweg 875, Rotterdam Brandpuntlaan Zuid 14, Bleiswijk 1CNT 61.3km
Brandpuntlaan Zuid 14, Bleiswijk Europaweg 910, Rotterdam 0CNT 61.8km
Europaweg 910, Rotterdam Koopliedenweg 28, Barendrecht 1CNT 46.3 km
Koopliedenweg 28, Barendrecht Smirnoffweg 20, Rotterdam 1CNT 11.9km
Smirnoffweg 20, Rotterdam Haven 18, Ridderkerk O0CNT 17.5km

Table 1 - Partial trips completed

* ADD stands for Actual Distance Driven.
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The on-board computer shows that the truck was driven 656 kilometres to complete this trip and that 203.4
litres of B7 diesel were used.

Ifthere are only fuel receipts available and the fuel consumption of the trip cannot be determined from the
on-board system, the total distance travelled (656 km) must be multiplied by the average fuel consumption per
kilometre (in this example we assume 0.31 I/km; how the average fuel consumption is calculated is explained
under point 2b under Required information) to arrive at the total fuel consumption during the trip (203.4 litres).

Conditions

In the calculation example above, two of the three conditions for calculating CO, emissions per shipment
based on primary data are met:

1. The trip is completed.

2. The amount of fuel consumed can be read from the on-board computer at trip level.

Deviation
3. Thetrip not only involves the transport of standard containers, but also includes reefer containers that use
additional fuel. This therefore requires an additional calculation rule.

Required information

1. The fuel used is diesel B7. If we use the algorithm to look up the most recent emission factor (from 2022),
it returns an emission factor of 3.314 kg/l CO,.q, inc;. infra (Well-to-Wheel);

2. The total energy consumption of the trip is 203.4 litres;

3. The origin and destination locations of the completed shipments for the trip are shown in Table 2;

4. The number of containers per shipment is also shown in Table 2.

Origin Destination Cargo
la  Amoerweg 50, Rotterdam Venrayseweg 152, Venlo 1CNT
16 Venrayseweg 152, Venlo Smirnoffweg 20, Rotterdam 1CNT
2 Europaweg 875, Rotterdam Brandpuntlaan Zuid 14, Bleiswijk 1CNT
3a  Europaweg 910, Rotterdam Koopliedenweg 28, Barendrecht 1CNT
3b  Koopliedenweg 28, Barendrecht Smirnoffweg 20, Rotterdam 1CNT

Table 2 - Shipments carried out and number of TEU transported.

Calculation
We perform the calculation by applying the five basic calculation rules and adding a sixth rule for reefer
transport.

Step 1: Calculation of CO, emissions from the trip

We apply the formula Total emissions = energy consumption * emission factor.
Total emissions = 203.4 litre * 3.314 kg/I CO,. g inc infra (Well-to-Wheel).

Total emissions = 674.1 kg CO5.oq inclinfra

Note: when the reefer is not connected to a genset, but directly to the tractor's engine, the reefer's fuel
consumption and emissions are deducted from the total emissions of the trip. The reefer emissions will be
allocated to the transport order later on. In this example, 23.2 kg CO,.q inc/infra MUst be deducted from the
total emissions (3.5 hours * 2 litres per hour (example) * 3.314 kg/l CO,._oq inciinfrd)- Step 4 in this example
uses 646.9 CO,.qq inciinfra tO calculate the CPI.
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Step 2: Calculation Great Circle Distance
The table below provides an overview of the great circle distance per origin - destination.

Origin Destination GCD
1a Amoerweg 50, Rotterdam Venrayseweg 152, Venlo 164 km
1b Venrayseweg 152, Venlo Smirnoffweg 20, Rotterdam 132 km
2 Europaweg 875, Rotterdam Brandpuntlaan Zuid 14, Bleiswijk 36 km
3a Europaweg 910, Rotterdam Koopliedenweg 28, Barendrecht 39km
3b Koopliedenweg 28, Barendrecht Smirnoffweg 20, Rotterdam 9km

Step 3: Calculation of container kilometres travelled in GCD per trip
In this step, we calculate the total number of CNT.km,, that was realised for the completed trip. We apply the
formula Number of CNT.km ., = Number of CNT * Number of km .

Transport order 1a: 1 CNT * 164 km = 164 CNT.kmg,
Transport order 1b: 1 CNT * 132 km = 132 CNT.km g 4
Transport order 2: 1 CNT * 36 km = 36 CNT.kmg,
Transport order 3a: 1 CNT * 39 km = 39 CNT.kmg,
Transport order 3b: 1 CNT * 9 km = 9 CNT.kmg 4

To calculate the total number of CNT.km,., we add up all realised GCD per transport order.
Total = 164+ 132+ 36 + 39+ 9 =380 CNTkmgcd

Step 4: Calculation of CO, emissions per CNT.km,, for the completed trip (CPI)

We apply the formula CO, emissions per CNT.km, = Total emissions / Total CNT.km 4

gcd
With the results from steps 1 and 2, we can now perform the calculation:
CO, emissions per CNT.km g q = 674.1 CO,.oq inciinfra’ 380 CNT.kmyc,
CO, emissions per CNT.km g q = 1.76 kg CO,.oq inc/infra PEF CNTkMy

Step 5: Allocation of CO, emissions

We allocate the CO, emissions of the total trip to the three transport orders. We do this by using the formula
CO, emissions transport order = CO, emissions per CNT.km,, * Number of km 4 of the transport order.
When we apply this to the example, it results in the CO, emissions per transport order below.

Transport order 1a + 1b: (1.76 * 164) + (1.76 * 132) = 521.0 kg CO,.q inciinfra
Transport order 2: 1.76 * 36 = 63.4 kg CO,.q inclinfra
Transport order 3a + 3b: (1.76 *39) + (1.76 * 9) = 84.48 kg CO,.q inci infra

Step 6: Calculation of CO, emissions from genset deployment

The average fuel consumption of a genset for cooling a reefer is usually known to the carrier. The average
consumption can be included in the calculation as a standard value. In this example we assume 2.2 litres
per hour.
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The following information is required to calculate the reefer's CO, emissions:

1. Genset deployment time. For example, to be determined on the basis of start time and end time.
2. Average fuel consumption genset per hour.

3. Fuel type.

For the trips from Rotterdam to Venlo and from Rotterdam to Barendrecht, the generator was switched
on for three and a half hours and used 7.7 litres of B7 diesel. Based on this information, we can calculate
CO, emissions by applying the following formula:

CO, emissions reefer deployment = duration of reefer deployment in hours * average fuel consumption
per hour * emission factor fuel type.

In this example, the outcome of the calculation is as follows:

3.5 hours *2.2 litres * 3.314 kg/l CO,.eq inciinfia =25-5 kG CO.eqinclinfra

These emissions must be allocated to transport orders 1a and 3a. This can again be on the basis of great circle
distance. First, we divide total emissions by the total great circle distance to calculate CO, emissions per
CNTkm,, of the genset:

25.5kg COy.eqinciinfra / (164 CNTkm g4+ 39 CNTkmgyy) = 0.13 kg CO,.cq inclinfra PEF CNTkMy g

We then calculate the emissions per transport order by multiplying the CPI by the great circle distance:
Transport order 1a: 0.13 * 164 = 21.3 kg CO,._oq inciinfra

Transport order 3a: 0.13 * 39 = 5.1 kg CO,5.cq inclinfra

This brings the total CO, emissions to be allocated to these transport orders to:
Transport order 1:521.0 + 21.3 = 542.3 kg CO,.¢q inciinfra
Transport order 3:84.5 + 5.1 =89.6 kg CO,.¢q inci infra

Algorithm number of this calculation: W.06.1.P.10.L.22.01
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6 Glossary

CNT

CNT.km

CNTkmy

co,

CO,-equivalents

CO,-equivalents
incl. infra

CPI

Emission factor

Energy consumption

Great Circle
Distance (GCD)

I1SO

Order

Trip
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Container, the transport unit in which goods are transported.

The CNT-kilometre is a unit that defines transport performance, expressed as the transport of
one container over a distance of one kilometre. The distance taken into account in this context
is the actual distance travelled to deliver the goods. The CNT kilometre thus indicates the

transport performance expressed in both distance and delivered transport units (containers).

The distance used to express transport performance is the great circle distance covered

between origin and destination.

Carbon dioxide.

Total greenhouse effect of CO,, CH, and N,O expressed in units of strength of the greenhouse

gas effect of CO,,.

Total greenhouse effect of CO,, CH, and N,O expressed in units of strength of the greenhouse
gas effect of CO,, including the greenhouse gas effect of the use of energy infrastructure such
as wind turbines, refineries and cables. The infrastructure of the transport system, such as roads

and bridges, is not included.

The COFRET Performance Indicator is a benchmark that shows how CO,e effective the transport
of goods is organised. The CPl is expressed in CO, emissions per tonne per kilometre great circle

distance.

The term emission factor is used in this report to indicate emissions per unit of fuel or per

kilometre.

The fuel and/or electricity consumption of a vehicle.

The Great Circle Distance is the shortest distance between two points on the Earth's surface,
measured along the surface of the Earth. This distance is also known as the "as-the-crow-flies"
distance: it does not take into account infrastructure, so two points are connected directly, as if
there were a straight road between them. (TNO,2021)

The International Organisation for Standardisation (ISO) is an international organisation that
sets standards. The organisation is a collaboration of national standardisation organisations in

163 countries.

An order to carry out one or more shipments at an agreed time.

All transport movements carried out by the truck (with or without trailer) from the moment

the vehicle leaves the depot until the moment it returns to the depot. A truck can make one or
more trips in a single day. A trip can also take longer than a day, for example, if the vehicle leaves
the depot on Monday morning and returns to the depot on Friday afternoon. This definition also

takes into account any empty kilometres for repositioning between orders and car wash visits.
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TEU

Transport service

TTW

Ton

Ton.km

WTT

WTW

Shipment
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Standard container size to express container volume: Twenty feet Equivalent Unit

ISO defines a transport service as a service provided to a user of a transport service for the

carriage of freight from a point of origin to a destination.

Tank-to-wheel (road and rail) emissions: emissions resulting from the combustion of fuel during

vehicle use.

1,000 kilogramme.

Tonne kilometres: The tonne-kilometre is a unit that defines transport performance, expressed
as the transport of one tonne over a distance of one kilometre. The distance taken into account
in this context is the actual distance travelled to deliver the goods. The tonne-kilometre thus

expresses the transport performance in both distance and weight delivered.

Well-to-tank emissions (road and rail); emissions released during the extraction, transport and

refining process of fuels or during the production and transmission of electricity.

Well-to-wheel (for road and rail transport) emissions; Total WTT and TTW emissions.

A shipment is the transport of one or more containers in a trip from a place of origin to a place
of destination. ISO uses the term Consignment for this (also known as transport order) and

concerns the amount of cargo in a vehicle with the same origin and destination and client.

Shipment is used by ISO in the same context. Consignment and Shipment are often considered
synonymous, however, ISO makes a distinction between the two. A shipment refers to a
grouping of freight according to the shipper's needs, while a consignment refers to a grouping
of freight based on a carrier's transportation solutions. A shipment can be transported in one or

more consignments.



A Coding system algorithm

[Energy carrier Source
01 Petrol (fossil) 2020 01 CE Delft
02 Bio-ethanol (petrol substitute) 2021 02 COzemissiefactoren.ni
03 Petrol E10 2022 03 GLEC
04 Petrol E85 2023 04
[Well-to-Wheel [ wrw 05 LpG 2024
06 CNG 2025
07 Bio-CNG 2026
08 Diesel fossiel 2027
Transport mode | [Load unit [Asgregation level | [Data type 09 Diesel FAME 2028
W Road 01 Weight I Individual trig [P Primairy 10 Diesel B7 2029
B Inland Shipping |02 Volume P Period M Modelled 11 Diesel B30
S Rail 03 Payload V_ Fleet D _Default 12 Diesel HV0100
04 Loading meter 13 Diesel GTL
05 Pallet 14 Elektricity - grid mix
06 Container 15 Elektricity - 100% green excl. bio
07 Parcell 16 Elektricity - 100% grey
8 .. 17 H2 Fuel cell - elektrolyse average mix
18 H2 Fuel cell - elektrolyse 100% green excl. bio
19 _H2 Fuel cell - steam reforming
CPI

01 Transport Performance Database - Waste

02 Transport Performance Database - Agriculture

03 Transport Performance Database - Car transport

04 Transport Performance Database - Construction

05 Transport Performance Database - Distribution
Transport Performance Database - Couriers & express
07 Transport Performance Database - Line haul
Transport Performance Database - Floriculture
Transport Performance Database - Tank & silo

10 Transport Performance Database - Movers

11 Transport Performance Database - Maritime containers
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