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Smart Freight Centre

Introduction

Mission:

= Dedicated NGO to
global zero-emissions
freight and logistics

= We cover all freight
and only freight

Our role:

= Guide companies,
advocacy, and raise
awareness to reduce
logistics emissions
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SUSTAINABLE
DEVELOPMENT

GA3ALS

Our goal:

100+ multinationals
reduce logistics emissions by

2030 2050

300/ net
(from 20105) Z E RO

emissions
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GLEC Framework

The only globally recognized
methodology to calculate GHG
emissions consistently across the
multi-modal logistics supply chain

A basis for new Used by
ISO standard

Recognized by

BUILT ON

® GHG

PROTOCOL

100+
multinationals
20+
\ SCIENGE Programs, tools,
| BASED 2
" TARGETS Initiatives

' \ SEMAE S Watch 3-min video, ~ Download the GLEC  Join our GLEC
COALITION Framework Framework e-training

EEEEEEEEEEEEEEEEEEE
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G
L
E

Council

Framework

‘.

Smart Freight
Centre

BUILT ON

Logistics
Emissions
Accounting
and Reporting

Version 2.0



https://www.youtube.com/watch?v=i1jhKVZiuh0&feature=youtu.be
https://www.smartfreightcentre.org/en/how-to-implement-items/what-is-glec-framework/58/
https://www.smartfreightcentre.org/en/glec-e-training-2020/

LEFV Program

Alliance for GLEC _____
Logistic GLoBAL [
th gh C II b t LOGISTICS [N e

EMISSIONS
TRANSITION counci [UELELIREREIRENEN

EEEEEEEE

Objective: Remove barriers for companies’ uptake of LEFV solutions

Emission Fuels?

-R Wh_at are Low
Fou

Introduction Guide
on LEFV for Road
Freight
(completed)
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e 5 m O oo O How to
Howto report: ... How to decide g }) implement?

Decision Making
Matrix

Establishing
collaboration in

Default emission
factors

France

Guidance on Total
Emissions of

Ownership
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The challenge for selecting a Low Emission Fuel and

Vehicle?

:

* CNG
* LNG
Biofuels * HVO
* Biomethane

{‘) Shippers

Challenge:
. B
ﬂ which way .eﬁti;ergvays
to go?

_ * Green
q Policymakers Hydrogen RN S[UT)
" * Grey
Vehicle
Manufacturers
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* Renewable
» Gas-to-
liquid

Considering:

= EmIssion
Factor

= Energy
consumed

= Costs

K" Smart Freight Centre



Breakdown
Of EMISSIONS  yariation in Emissions aTank 1o Wheei

Source: JEC v5, gCO2e/MJ #Land use (from RED2)
150
100
&0
= Feedstock
matters
. . —
. Orlgln Of Diesel (Fossil LNG (EU mix) Falm ol Waste cooking MNatural gas Waste wood EU 2016 EU 2030 Wind
= Diesel) ail Electricity Mix Electricity Mix  Electricity
eIeCtrICIty Fossil Fuels Biodiesel SynDiesel eHydrogen
matters

- . < .
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Variability Within Fuel Type

I The most representative pathway shown in the graph is based on the
JEC v5 study. However, several pathways are still open to market and
technical development. For instance, the most representative pathway for
Liquified Biomethane (LBM) is from using the feedstock Open Manure,
whereas the Compressed Biomethane most representative pathway is
based on the Municipal waste. This explains some of the variation in the
‘red’ dot.

The difference is explained in the feedstock used for the production

gCO2e/MJ

200

150

100

50

-50

-100

-150

Emission Factors (WTW)

All sources (JEC v5, RED2, UK BEIS, CO2emissiefactoren)

Diesel LNG CNG

Fossil fuels

Hydrogen
(from
methane)

® Emission factor
® Most representative pathway (JEC v5)

Crop
based
L
®
1
o
N I
Biodiese VO Ligyfied Compressed Biomethanol Bioethanol Biohydrogen
Biomethane Biom&hane L
(LBM) (CBM)
Waste [ Bioglels
based
o
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Biofuels (HVO) Variation in HVO Emission Factors

Source: JEC v5; gCO2e/MJ; WTW incl iLUC
We | | 'tO'Wh eel G H G S m Production at Source Transformation at source ® Transport to market
® Transformation near market #iLUC (from RED2)

eeeeeeee _/ %/
eeeeeeeeeeeee L
ssssssss I

''''''' I/
waste cooking o . 88% reductio

Im oil effluent . :Diesel
scomparator




Fossil and

B f I .. m Production at Source m Transformation at source
IoTuelS Breakdown of Selected Emission Factors (9CO2e/MJ) m Transport to market = Transformation near market
Source: JEC v5, most representative pathways Conditioning and distribution mTank to Wheel
#iILUC (from RED2)
150,00
100,00
Vi
50,00
Breakdown of .
Upstream Emissions
P 000 T B —
Fossil Diesel Fossil Gasoline EU mix (LNG) EU piped mix  Natural Gas Rapeseed Waste cookingl Rapeseed Waste cooking wheat Municipal Wet manure
(CNG) oil oil waste open
Diesel Gasaline LNG CNG Hydrogen Biodiesel HVO Bioethanol CBM LBM

Feedstock
matters

-100,00

-150,00
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Efficiency of
energy used

= Hydrogen
requires 2-3x
the energy
consumed

= eFuels require
3-4x the energy
consumed

15 Low Emission Fuels and Vehicles

' Trucks: direct electrification most efficient by far
Direct electrification Hydrogen Power-to-liquid Power-to-methane
2020 2050 2020 2050 2020 2050 2020 2050

100% renewable electricity 100% renewable electricity 100% renewable electricity

100% renewable electricity

Electrolysis

CO, air-capture and
FT-synthesis/
methanation

Transportation,
storage

—— Well to tank A—I

and distribution

Fuel p::g:{:et'i‘?; 940/0 680/0 55°/o 5/0

Charging
equipment

[

Battery
charge efficiency

H, to electricity
conversion

Tank to wheel -

Inversion DC/AC

Engine/motor
efficiency

Overall efficiency T7% 519 33% 2 29% 23% 299, 22% 25%,

Notes: Efficiency rates of long-haul HGVs. To be understood as approximate mean values taking into account different production methods. Direct electrification represents both BEVs running

on batteries and/or overhead catenaries. Hydrogen includes onboard fuel compression, while power-to-methane includes fuel liquefaction. Assuming same engine efficiency for diesel and
dual-fuel HPDI gas vehicles. Excluding mechanical losses.

Sources: Transport & Environment
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https://www.transportenvironment.org/sites/te/files/publications/2020_12_Briefing_feasibility_study_renewables_decarbonisation.pdf
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LEFV Decision Making Template

Determine In three steps the potential solutions:

O P
0@ °.
O
o Applicability
® O
@
L0

Step 1. Determine
Applicability of
LEFV solutions to
your use case

17 Low Emission Fuels and Vehicles

Avallability

Step 2. Determine
Availability of LEFV
solutions in your
market

Feasibility

Step 3. Determine
Feasibility of the
LEFV solutions in

cost and emissions

L® Smart Freight Centre



Step 1. Determine applicable LEFV solutions

Questions of step 1

1. What Is the
timeframe?
Select
2. What Is the '
. | applicable
Determine operatin
Fange?g LEFV
solutions
3. Which fuels

to include?

- . < ;
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Step 1. Determine applicable LEFV solutions

Scope and definitions

Timeframe: Fuels/Powertrain: Operating Range
" Year of = Biofuels (2nd & 3 generation) " Urban/Short Trip
introduction - Biodiesel (B20/B100) " Regional +100-300
* Duration = HVO = Extended-Regional
= Outlook up to * LBM /CBM 300-500 km
2030 ™~ Biomethan0| " kOng DiStance 500+
) m
" Bioethanol = International
= Electric 1000+km
= BEV
= E-Highways

= Green Hydrogen
= FCEV 350 bar / 700 bar
= FCEV Liquified Hydrogen

19 Low Emission Fuels and Vehicles

Velhicle
cateqgory or
Paylgc])ady

= < 1.3 tonnes;
= 1.3 -3.5;

= 35-7.5;

= 75-12;

12 - 17.5,
17.5 — 26;
>26

L® Smart Freight Centre



Step 1. Determine applicable LEFV solutions

Output shows the Low emission fuel solutions in a particular year (evolvement of technology);
Final categories and chosen solution to be made by each company.

2025 concept (example only) 2030 answer (example only)

100-300 300-500 500-

Urban 100-300 300-500 500- 1000km-+

km km 1000km

: : : Electric/

1-[0T — 1.3T] Electric Electric Biofuel Biofuel Intermodal 1-[0T - 1.3T] Electric Electric Electric Hydrogen Intermodal
. . | : : : : Electric/

2-[1.3T — 3.5T] Electric Electric Biofuel Biofuel Intermodal 2-[1.3T - 3.5T] Electric Electric Electric Hydrogen Intermodal
: : | , : : : Electric/

3-[3.5T - 7.5T] Electric Electric Biofuel Biofuel Intermodal 3-[3.5T - 7.5T] Electric Electric Electric Hydrogen Intermodal
: . | : : : : Electric/

4-[7.5T — 12T] Electric Electric Biofuel Biofuel Intermodal 4-[7.5T — 12T] Electric Electric Electric Hydrogen Intermodal
: : y : . : : Electric/

5-[12T — 17.5T] Biofuel Biofuel Biofuel Biofuel Intermodal 5-[12T — 17.5T] Electric Electric Electric Hydrogen Intermodal
. . . : . : Electric/ Electric/

6-[17.5T — 26T] Biofuel Biofuel Biofuel Biofuel Intermodal 6-[17.5T — 26T] Electric Electric Intermodal
Hydrogen Hydrogen
. ; . : . : Electric/ Electric/

7-[26T+] Biofuel Biofuel Biofuel Biofuel Intermodal 7-[26T+] Electric Electric Intermodal
Hydrogen Hydrogen

Source: Example derived
from Unilever

o . < ;
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Step 2. Determine available LEFV solutions

Questions

What are the locations
of your operation?

/ ailable i e \ Select
Determine / e \ avallable
\ ~ What fuel / LEFV
N ealables solutions
What legal

requirements may limit
or support LEFV
solutions?

- . < ;
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Step 2. Determine available LEFV solutions

Scope and definitions

Location Vehicle supply FUS' supply

= City [Paris, Nice, = Category (from ?nr}rastru cture
Lyon, ...] step 1)

= Province = Manufacturer ) irl%/gce:harging/
[Bretagne, [Renault, Toyota, Refuelling]
RlVlgra, etc.] Scania, ...] - Ownership

= Corridor [Lyon- = Model [Public, Own or
Paris] subcontracted]

= Fuel quantity
[avalilability of
selected fuel]

= Fuel certification

22 Low Emission Fuels and Vehicles

Legal
requirements

= Restrictions
[zero emission
zones vs low
emission zones]

= Norms and
standards [e.qg.
fuel emission/
economy
standards]

L® Smart Freight Centre



Step 2. Determine available LEFV solutions

Output: Which vehicles and infrastructure are available

Guidance: Legal considerations, reliability, etc.

Vehicles

%%@@@@ﬂ@@

|SELECTA REGION | |SELECTA VEHICLE MANUFACTURER
‘g = won v B D@ o
2 38 A
230w ® < oae B SOMCE Gree UMK N, e

mamem  chane

swé moss@m @ ..... m—

£ “ _:’:DEW@ ;Eﬁ.:..@@‘
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REPORTED VEHICLE AVAILABILITY THROUGH 2023
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Source: Global Commercial Drive To Zero Program (globaldrivetozero.orq)
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Refuelling

Source:

Infrastructure

networks

GNV / BIOGNV Electricity

Veéhicules et Avitaillement | Kit Environnement (terre-tlf.fr)

K" Smart Freight Centre


https://globaldrivetozero.org/tools/zero-emission-technology-inventory/
https://www.terre-tlf.fr/vehicules-et-avitaillement

Step 3. Determine feasible LEFV solutions
Questions

1. What is your
investment cost?

Total
emissions
of

ownership
u=e)

Total cost
of

Determine

2. What are the

what Is operational cost?

feasible?

ownership
o)

3. What GHG
abatement costs
are included?

I
.|~

- . < ;
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Step 3. Determine feasible LEFV solutions

Scope and definitions

Investment

= Vehicle purchase,
= Fuel infrastructure

= Retrofitting
= Other (e.g.

training, licensing,

etc.)
* Resale price

Incl. available
subsidies In each
category

Operational
cost

= Fuel/energy per
unit

" [nsurance

= Taxes

= Toll

= Maintenance

= Other

25 Low Emission Fuels and Vehicles

GHG
Abatement
costs

= CO.e (shadow)
pricing
= Carbon offset

= Social costs of
carbon

Total Emissions
of Ownership

= CO,e of operating
the vehicle

= Well to tank and
tank to wheel;
(ILUC)

= Emission factors
may change over
time (e.g. more
renewable
electricity)

L® Smart Freight Centre



Step 3. Determine feasible LEFV solutions
Output: Calculations based on the anticipated usage of total emissions and cost of ownership

Total Emissions of Ownership

GHG Emissions (Total)

Emissions from vehicule manufacturing are not taken into account

kg
CO,e

BioCNG  HEV (8100}  Diesel BioLNG  HEV(B7)  CNG  Diesel (B7)  ING
(8100)

# Emissions from Fuel Cell and rrz tanks manufacturing Emissions from battery production

26 Low Emission Fuels and Vehicles

Total Cost of Ownership
TCO

Results include subsidies and rebate

HEV (8100)  Diesel HEV (B7) Diesel (87)

E
(NG
(8100)

® Vehicle Cost o Fuel Cost _& Other OPEX ® Environmental cost

Source: Example of FM Logistic/ENEA, Mobility Comparator

BEV BiolNG

K" Smart Freight Centre



Summary

No straightforward
answer on which
solution to take

= Consider the
feedstock and origin
of the fuel and ensure
It is certified

= TEO In addition to
TCO

= Apply Applicability,
Availability, Feasibility

27 Low Emission Fuels and Vehicles

e °o e
2@ °,
o)
Applicability

* Overview of technical
feasibility

* Indicative answer of
preferred solution per
use case

Product 1.

LEFV Decision Making

Template

Availability

* Fuel and infrastructure

availability

* Vehicle availability
* Legal/Policy options

Product 2.
LEFV Decision Making
Manual

Feasibility

* Guidance on TEO
calculations

* Reference to TCO
guidance

» Template for
calculations

Product 3.
LEFV Decision Matrices
for France

L® Smart Freight Centre
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Join our journey towards
efficient and zero-emissions
global freight and logistics

Rik Arends

Technical Manager
rik.arends@smartfrel



https://www.linkedin.com/company/smart-freight-centre/
https://twitter.com/smartfreightctr
mailto:rik.arends@smartfreightcentre.org

