Sustainable Mobility
Greening Road Freight
Transport

8th September, 2026

Presented By

Rahul Bagdia
CMD, pManifold

UN® (© CTCN
environment \“‘5*-’»\4-"}/ I EMAN I FOLD

pl‘DgI’amme Climate Technology Centre & Network




Vehicles On European Roads Transport CO2 emissions in the EU
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Trucks contribute 5% of the tOtal vehicle share

but contribute >25% of the road transport COZ
emissions

Sources: T&E Truck CO2 Standards; Eurostat/ACEA EU fleet data; The future of

road transportin Europe. Environmental implications of automated, connected and
low-carbon mobility
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Eastern Europe is Freight Power House (leverage TEN-T Network)
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OTHER IMPORTANT ROUTES

== Poland - Ukraine Solidarity Route
(Warsaw — Rzeszow - Lviv — Kyiv/Odesa)

~ = Hungary - Ukraine Route Belgrade
(Debrecen - Zahony - Chop - Uzhhorod
Lviv)

=== Romania - Moldova - Ukraine Route

(1asi - Chisinau — Odesa) \

== Moldova South Route
(Chigindu - Giurgiulesti - Bucuresti/Constanta)
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Map of Transportation Corridors in the European Union, Map not to Scale for visualization purposes only
Major Corridors Approx. Length

Baltic Sea — Black Sea — Aegean Sea

~2,800 k
(BBA) m
Rhine—Danube Corridor ~2,100 km
Baltic Sea — Adriatic Sea Corridor ~1,100 km
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https://www.transportenvironment.org/topics/trucks/truck-co2-standards
https://www.acea.auto/figure/size-distribution-of-the-eu-vehicle-fleet/
https://www.combustion-engines.eu/pdf-141605-68125?filename=The%20future%20of%20road.pdf
https://www.combustion-engines.eu/pdf-141605-68125?filename=The%20future%20of%20road.pdf
https://www.combustion-engines.eu/pdf-141605-68125?filename=The%20future%20of%20road.pdf
https://www.combustion-engines.eu/pdf-141605-68125?filename=The%20future%20of%20road.pdf
https://www.combustion-engines.eu/pdf-141605-68125?filename=The%20future%20of%20road.pdf
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ZE-MHDVs

- J

Accounts for 88%

\ of global sales

D e

Led by U.S., EU, India

/ K of global sales J

Source: ICCT Global EV Market Monitor: Trucks and Buses

(Aug 2026); ZE-MHDVs sold in 2025

Technology Evolution

* Expanding across urban
deliveries, regional haul,
port, industrial,
construction, mining

* e-Trucks now span

trailer and specialised

K configurations

/ﬁgg%&\

Multi Niche Evolution

LDT/MDT/HDT rigid, tractor-

/
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Long Range Batteries

* Battery capacity is scaling:
from 60-125 kWh
early/urban applications to
500-780 kWh in current
long-haul e-trucks

* Range is expanding: from
100-150 km urban duty

\ cycles to 600-830 km /

Sl > 23.7k

ZE-MHDVs

" MDT(3.5T-12T)- 8,960 units
® HDT (>12 T) - 5,021 units

Buses & Coaches - 9793 units

Cogg D

High Power Charging

* Charging has progressed
from 60-120 kW fleet/depot
charging to 1+ MW truck
charging.

* Megawatt charging is
scaling: current MCS
deployments reach 1.44 MW.

/ Eastern Europe* ( selected 5 countries

ws - .
"‘ﬁ 520 ZE-MHDTs sold in

Eastern EU 2025

/

* CVD: 9% clean HDV public procurement t

kB EVs

a
2.6x growth vs 2024

* Romania, Poland, Czechia, Hungary, Slovakia

POLAND
€2Bm zero-emission N2/N3 truck programme
550 HDV charging stations targeted on TEN-T
CVD: 9% clean HDV public procurement target

ROMANIA
€250m public + €299m highway charging
€1.3Bn EU Modernisation Fund for transport
decarbonisation
CVD: 7% clean HDV public procurement target

CZECHIA
CZK 960m for electric trucks + charging
CVD: 11% clean HDV pubiic procurement target

HUNGARY
€9,500-10,500 purchase incentive for eligible
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https://theicct.org/publication/global-market-monitor-trucks-buses-2025-aug26/
https://theicct.org/publication/global-market-monitor-trucks-buses-2025-aug26/
https://theicct.org/publication/global-market-monitor-trucks-buses-2025-aug26/
https://theicct.org/publication/global-market-monitor-trucks-buses-2025-aug26/

Phase 3 (18% CO, share): New ePowertrain with enroute charging every 100 km, Range
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60-80% of use-cases are enabled through Corridors

Source: pManifold Analysis EM AN I Fo LD 04



https://theicct.org/wp-content/uploads/2025/10/ID-476-%E2%80%93-EU-BETs_report_final-1.pdf
https://theicct.org/wp-content/uploads/2025/10/ID-476-%E2%80%93-EU-BETs_report_final-1.pdf
https://theicct.org/wp-content/uploads/2025/10/ID-476-%E2%80%93-EU-BETs_report_final-1.pdf
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https://psa.gov.in/CMS/web/sites/default/files/publication/India%27s%20Priority%20Corridors%20for%20Zero%20Emission%20Trucking_1.pdf
https://psa.gov.in/CMS/web/sites/default/files/publication/India%27s%20Priority%20Corridors%20for%20Zero%20Emission%20Trucking_1.pdf
https://psa.gov.in/CMS/web/sites/default/files/publication/India%27s%20Priority%20Corridors%20for%20Zero%20Emission%20Trucking_1.pdf
https://psa.gov.in/CMS/web/sites/default/files/publication/India%27s%20Priority%20Corridors%20for%20Zero%20Emission%20Trucking_1.pdf
https://psa.gov.in/CMS/web/sites/default/files/publication/India%27s%20Priority%20Corridors%20for%20Zero%20Emission%20Trucking_1.pdf
https://psa.gov.in/CMS/web/sites/default/files/publication/India%27s%20Priority%20Corridors%20for%20Zero%20Emission%20Trucking_1.pdf
https://psa.gov.in/CMS/web/sites/default/files/publication/India%27s%20Priority%20Corridors%20for%20Zero%20Emission%20Trucking_1.pdf
https://psa.gov.in/CMS/web/sites/default/files/publication/India%27s%20Priority%20Corridors%20for%20Zero%20Emission%20Trucking_1.pdf

Consideration factors for Corridors EU Implementation Examples

Corridor Continuity TRACECA (Transport Corridor Europe-Caucasus-Asia)

Ensure uninterrupted charging coverage \
Interoperability h
Aligning charging standards Y

\
X

\ |
ROMANIA |2

Grid & Energy Coordination
Coordinate grid capacity with energy mix

Policy & Market Alignment

Harmonise incentives, tariffs, tolls etc

Investment & Governance

Enable joint planning, cross border A 14-country multimodal corridor linking Europe—Caucasus—Central Asia, supporting
funding regional trade, connectivity and sustainable cross-border transport.

Source - EU Clean Transport Corridor Initiative: North Sea—Baltic;
Cross-E Cohesion; TRACECA



https://www.electrive.com/2025/09/17/eu-mega-project-on-cross-border-charging-corridors-for-electric-trucks/
https://www.electrive.com/2025/09/17/eu-mega-project-on-cross-border-charging-corridors-for-electric-trucks/
https://www.electrive.com/2025/09/17/eu-mega-project-on-cross-border-charging-corridors-for-electric-trucks/
https://povezanahrvatska.eu/en/projekti/cross-e-cohesion-ultrabrze-elektricne-punionice-za-automobile-i-kamione/
https://povezanahrvatska.eu/en/projekti/cross-e-cohesion-ultrabrze-elektricne-punionice-za-automobile-i-kamione/
https://povezanahrvatska.eu/en/projekti/cross-e-cohesion-ultrabrze-elektricne-punionice-za-automobile-i-kamione/
https://transit.gov.az/en/corridors/traceca-corridor

Total Cost of Ownership [3/km]

150

125

100

Yearly Cost Economics of Electric vs Diesel Truck
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80.0 . 7(;' 79.2
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—o—Annual Cost Analysis EV
1 2 3 4 5 6 7 8

Years from Purchase

Key Economic Barriers

1

Source: pManifold: Catalysing Corridor-scale Zero-Emission Truck deployment for Use case: Bulk Load (Steel, Cement);

Low utilization of
Charging Infra in
early months

High upstream
cost of Charging
Infra

380 kms/day; 330 days/year; 2.1 km/Litre for Diesel; 1.4 kWh/km for BET

Total Cost of Ownership [I/km]
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100
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25

With Interventions
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— N
—e————§— ‘;0\0_/6\0
76.4 79.2 g2.1
=o— Annual Cost Analysis ICEV 54.4 56.5
—eo—Annual Cost Analysis EV 34.8
1 2 3 4 5 6 7 8

Years from Purchase

Cash deficitin
early year(s)

High Financing
Cost
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F3: ZET FLG F4: ZET Parity
(to Lenders) VGF (to LSPs)

$/charger | $/kWh

If default

$/ton-km

Contract

e e e e e e e B R |
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Source: pManifold, Climate Group



. ZET Adoption E
. .:::::::::::::::::::::::'
argets . Charger Deployment !
.:::::::::::::::::::::::'
. Industrialisation !
Demand-side
Measures
:r Aggregate & De-risk :
.Demand ______________ |
Supply-side
Measures

\

\

\

Sets phased targets for ZET sales, fleet transition and ICE
displacement.

Defines targets for charging coverage, capacity and
corridor availability.

Increase local production and content

Purchase subsidies, tax benefits, TCO-gap support,
interest subsidy, etc.

Increase cost of ownership of high-emitting ICE trucks.

Creates predictable ZET demand through pilots, fleet
commitments, procurement and aggregation.

Ensures availability of suitable ZET models, components,
standards and technology for use cases

Enables reliable ZET charging through grid capacity, sites,
tariffs optimisation, renewables and storage.

Builds the financing, maintenance, skills and after-sales

ecosystem required for ZET robust life cycle management.

Combine:

Public Grants;
Purchase Subsidies;
Toll Differentiation;
Mandates;
Blended Finance &
Leasing;

Charging Infra

EU ETS2;

Local Production

[IMANIFOLD o




_____________________________________________________________________________________ B
Target @ Connect De-Risk Do!
Prioritise high-mileage & Develop 2-3 priority national Use innovative financing to
predictable freight use cases and cross-border Green Freight overcome upfront vehicle and
Corridors infrastructure costs; de-risk low
demand & utilisation
2.2 21
Cluster - Integrate Scale ll
Build fleet + charging clusters Embed e-Freight into National e- Move from pilots - aggregated
around logistics and industrial Mobility + Energy + Grid Planning fleet demand - regional
hubs corridor networks
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