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Freight transport growth

ITF / OECD, Transport Outlook 2021

By 2050, freight transport will grow 2.6-fold under the 
trajectory reflecting current efforts. Even under the most 
ambitious scenario, the volumes are expected to double.  



Green logistics framework
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Logistics is important

§ We need to minimize energy use no matter the source

§ GHGs are priority, but other externalities also need to be addressed

§ Logistics measures can significantly reduce GHGs from diesel trucks – faster & 
in a more cost-efficient manner à vital in short & medium term

34% reduction in GHGs from 
existing diesel fleet possible by 
2035 (from 2015 baseline)

Specialist Professional and Technical 
Services (SPaTS-) Framework 

Lot 1 

Task 1-798 
TSTR0009 Updating Marginal External Costs of Road 
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Executive Summary Report 
Final 

December 2019
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“An effective combination of these measures could easily reduce 
total emissions by at least 50% within 10 years at a cost much 
less than the exotic future technologies that could be available in 
the distant future” (logistics measures + natural gas)



Feedback loop
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Intermodality

GLEC Framework 2.0, 2019

Emission Intensity Ranges for Different Transport Modes (WTW)
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• Decarbonisation of non-road modes?
• Road transport demand is more price sensitive on 

longer distances, rail and water are more sensitive over 
shorter distances (ITF, 2022)à how will the change in 
future road transport costs impact on modal split?  



Intermodality

Percentage of freight transported 
by mode (2017)

Photo: The Guardian, 6th Oct 2021

• UK FMCG sector: ADSA since 2001, Tesco since 2008
• Each Tesco’s refrigerated train removes around 40 

HGVs from UK’s roads and saves 9,000 tonnes of CO2

EU inland waterways: 
• canals and rivers carry just 6% of EU freight
• the goal of increasing transport by inland 

waterways and short sea shipping by 25% by 
2030, and by 50% by 2050



Considerations related to modal split

• Non-road freight transport is needed to address congestion and other 
externalities

• The cost coverage for the infrastructure of freight transport is generally 
very low.

• EU countries: 25% for diesel freight trains, 17% for electric freight trains, 13% for 
heavy-duty vehicles, 12% for inland waterway, and 4% for seaports (CE Delft, 2019). 

• 20%-40% additional road wear associated with BEVs, 6% for hydrogen -
overwhelmingly caused by large vehicles – HGVs and buses (Low et al., 2023)

• Accessibility of infrastructure is important àUK: only 6% of large 
warehouses are rail-connected (Hearn et al., 2022)

• Ability to substitute one mode’s infrastructure for another if needed (e.g. 
road for rail) is vital (ITF, 2022) à risk assessment 



load % of truck-kms run empty
tonnes 0% 5% 10% 15% 20% 25% 30% 35% 40%

10 81.0 85.2 89.9 95.1 101.0 107.6 115.2 124.0 134.2
11 74.8 78.7 83.0 87.8 93.2 99.4 106.4 114.5 123.9
12 69.7 73.3 77.3 81.8 86.8 92.6 99.1 106.6 115.4
13 65.4 68.8 72.5 76.7 81.5 86.8 93.0 100.0 108.3
14 61.7 64.9 68.5 72.4 76.9 82.0 87.7 94.4 102.2
15 58.6 61.6 65.0 68.7 73.0 77.8 83.3 89.6 97.0
16 55.9 58.8 62.0 65.6 69.6 74.2 79.4 85.4 92.5
17 53.5 56.3 59.3 62.8 66.6 71.0 76.0 81.8 88.6
18 51.4 54.1 57.0 60.3 64.1 68.3 73.1 78.6 85.1
19 49.6 52.2 55.0 58.2 61.8 65.8 70.5 75.8 82.1
20 48.0 50.5 53.2 56.3 59.8 63.7 68.2 73.4 79.4
21 46.6 49.0 51.6 54.6 58.0 61.8 66.2 71.2 77.0
22 45.3 47.6 50.2 53.2 56.4 60.1 64.4 69.2 74.9
23 44.2 46.5 49.0 51.8 55.0 58.6 62.8 67.5 73.1
24 43.2 45.4 47.9 50.7 53.8 57.3 61.3 66.0 71.4
25 42.3 44.5 46.9 49.6 52.7 56.1 60.1 64.6 69.9
26 41.5 43.7 46.0 48.7 51.7 55.1 59.0 63.4 68.6
27 40.8 42.9 45.3 47.9 50.8 54.2 58.0 62.4 67.5
28 40.2 42.3 44.6 47.2 50.1 53.4 57.1 61.4 66.5
29 39.7 41.7 44.0 46.6 49.4 52.6 56.3 60.6 65.6

Vehicle utilisation is key

Based on fuel efficiency figures from Coyle (2007) ‘Effects of Payload on the Fuel Consumption of Trucks’ DfT
McKinnon & Piecyk, 2011

CO2 emission factor for HGV (44t) (UK, gCO2 per tonne-km)

Mareev et al., 2017



Impact on logistics is highly uncertain

§ Impact on routing and scheduling, e.g. charging breaks, limits on distance travelled, price 
difference for charging points

§ Impact on vehicle utilization and ability to service backloads

§ Interaction with other logistics technologies, e.g. need to recharge at depot vs. automation of 
loading / unloading

§ Rollout of charging / refueling infrastructure

§ Policy interventions to incentivize technology uptake

§ Impact on SMEs



Concluding remarks

§ Zero/low carbon solutions are vital, but we also need to address the growth 
of traffic and other externalities

§ Even with zero/low carbon options we still need to minimize energy use
§ Significant GHG reduction opportunities in current fleets exist and should be 

exploited in short and medium term
§ Wider impacts of zero / low carbon options should be included in the 

assessment
§ Understanding of logistics requirements and implications is important à

need for better logistics data and whole system analysis
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