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Interventions have 
been ineffective

Road freight is a 
key issue

Decarbonising Road Freight: The Role of HGVs



Ecodriving

Strategic

Tactical

Operational

Decarbonizing Road Freight: What is Ecodriving?

“'Ecodriving' comprises all operational 
decisions made by the [operator] which act 
to improve fuel efficiency” - Ayyildiz et al., 
2017

Acceleration/Braking

Speed Management

Coasting

…

Route Selection

Payload
Management

Vehicle Selection

Maintenance

“There is no consensus on what 
behaviors constitute eco-driving: 
definitions differ by functions, forms, 
and contexts” –Kurani et al., 2015

“…estimates of the energy savings
range widely: 5% to 20% reductions 
depending on the driving and 
experimental context.” –Kurani et al., 2015



Decarbonizing Road Freight: How Does Coasting Save Fuel?

Symbol Name Unit

𝐹𝑑 Aerodynamic Drag 𝑁

𝐹𝑔 Gradient Force 𝑁

𝐹𝑟𝑟 Rolling Resistance 𝑁

𝑑𝑉

𝑑𝑡
Acceleration

𝑚

𝑠2

𝐹𝑑𝑟𝑣 = 𝐹𝑑 + 𝐹𝑔 + 𝐹𝑟𝑟 + 𝑔𝑣𝑚
𝑑𝑉

𝑑𝑡

𝐹𝑑𝑟𝑣 > 0 𝐹𝑑𝑟𝑣 = 0

𝐹𝑑𝑟𝑣 < 0

𝐹𝐼𝑚 =
𝑓

𝑔𝑣𝑚 ⋅ 𝑥

Symbol Name Unit

𝐹𝐼𝑚 Fuel Mass Index
𝐿

𝑡 ⋅ 𝑘𝑚

𝑓 Fuel Used 𝑙

𝑔𝑣𝑚 Gross Vehicle Mass 𝑡

𝑥 Distance Travelled 𝑚



Comparing Performance: How Does Coasting Save Fuel?

Fuel Savings

More energy 
spent on 

acceleration 
and drag

Less energy 
wasted to 

braking

Work done 
on only 
some 

gradients

Increase 
Speed

Maximise 
Coasting



The Impact of Coasting: A Case Study

Route Overview

• 182 𝑘𝑚 refrigerated delivery

• 68 road segments spanning 37 𝑚 − 30 𝑘𝑚

• 02:20 – 03:30 typical duration

Driving Style

• 52 − 78 𝑘𝑚/ℎ average speed

• 47 𝑘𝑚 coasting (total, unaided)

Improvements

• 47 % increase in coasting (69 𝑘𝑚 total, with 
driver assist)

• No increase in trip duration

Potential Savings

• Roughly 𝐺𝐵𝑃 3.08 per trip (30 𝑡 vehicle)

• 2 % fuel reduction per 10 % increase in 
coasting distance



The Impact of Coasting: Trip-Wide Fuel Savings

Minimal Coasting

Normal Coasting

Driver Assist

Neglect Coasting 7 % Losses

Driver Assist 4 % Savings



The Impact of Coasting: Segment-by-Segment Fuel Savings

• Coasting distance on some segments can be doubled

• Up to 20% fuel savings on individual segments



Conclusions & Future Work

Estimating vehicle 
parameters

Modelling coasting 
speed

Maximise coasting 
distance

Low Fuel 
Consumption

High Total Coasting 
Distances

High Segment 
Coasting Distances

Anticipating 
opportunities

Modelling traffic 
speed

Coast early to pre-
empt acceleration

Low Fuel 
Consumption

Short Road 
Segments

Low Initial Speed

High Coasting 
Distances

Where

•Newmarket to Didcot (UK)

• 182 𝑘𝑚 refrigerated delivery route

•68 road segments spanning 37 𝑚 − 30 𝑘𝑚

Why

• 𝐺𝐵𝑃 3.08 fuel savings per trip (30 𝑡 vehicle)

• 4% savings per trip

•Up to 20 % fuel savings per segment

How

• 47 % increase in coasting distance through 
driver assist

•Doubling of coasting distance on individual 
segments

Put to the Test: Coasting In Ecodriving

Outcome Strategy
Observation

Challenges
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Questions?
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