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      Greening of Trucks 

Reduction in noise limits 

in new vehicles 

UK accident involvement rate for trucks 
per 100 million vehicle-km 

1998-2008:  52  31 (down 40%) 
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Tightening of Euro-emission standards



Trucks at the end of the1960s

 148-181 g CO2/tkm2)

 Fuel: 45-55 l/100 km

 Payload: 20t

 Load factor: 40%

 Average speed: 45km/h

Trucks today1)

 50-60 g CO2/tkm

 Fuel: 30-33 l/100 km

 Payload: 25t

 Load factor 60%

 Average speed: 70 km/h

Source: Mercedes Benz / VDA 

Euro 6: Initial 3% fuel and CO2 penalty – eroding to 0%  in 3 years (Ricardo)  

Average Fuel Efficiency of New Trucks (38-40t GVW)litres / 100 km

tightening Euro-emission standard

Source “Lastautomnibus” Test report 1966-2005, (all Brands) – quoted in Mercedes presentation (2011)

Test reports of new truck fuel efficiency 1966 - 2010



Decarbonisation Scenario for UK Road Freight in 2050 

Total amount of freight movement stable at 2007 level 

Road share of freight tonne-kms reduced from 64% to 50% 

% of truck kilometres run empty reduced from 27% to 17% 

Average weight-based load factor up from 59% to 70% 

40% improvement in energy efficiency 

30% reduction in the carbon content of the energy 

76% reduction in CO2 emissions 

Source: McKinnon and Piecyk, 2009 
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modal shift

alternative energy

improved efficiency

-40% 

-60% 

International Energy Agency Projections 2005-2050 

-6% 

-29% 

-24% 

„Blue map shift scenario‟ 

Trucking  

Source: IEA, 2009 



Trend in Freight Transport Intensity 

 
Ratio of Tonne-kms to GDP 
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Modal Split for Inland Freight Transport in 2009 and 2030 
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With target:  EC White Paper target for 30% of freight tonnes 

moving over 300km to move by rail or inland waterway 

Without target: Business-as-Usual projection of modal split 

Source:  Tavasszy and van Meijeren (2011) – based on Trans-Tools analysis 



Reflections on the 300km target 

SB1

SB2

SB3

SB4

SB5

vehicle operations

energy supply chain

vehicle / infrastructure maintenance

vehicle / infrastructure construction

administration / personnel / IT

Policy interventions required to achieve it ? 

Need for a 60% long-haul c tariff increase to induce it? (Tavasszy and ven Meijeren) 

Differential rates of „greening‟ and „decarbonisation‟ by modes over next 20-40 years 

Energy efficiency improvements on trucking will make it harder for rail to compete 

Additional rail and IWW capacity required  to meet target 

Net carbon benefits based on holistic / SB5 calculation 

  

Source: NTM 
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38 carbon-reduction measures –   cutting vehicle-kms 

                                                       increasing fuel efficiency 

                                                       reducing carbon content of energy used 



Estimating Typical Fuel Savings in Road Freight Innovations 

Teardrop trailer 

Claims: 0 – 12% fuel saving per vehicle-km 

 

Depends on the nature of the delivery , 

commodity type, driving style etc.  

 

Claims: 5 – 17% fuel efficiency 

improvements 

 

Depends on the nature of the delivery 

operation and baseline conditions 

Vehicle telematics 



Marginal Abatement Cost Curve for Road Freight Interventions 
 

UK Royal Mail 



Scope of the Intervention 

Logistics System Design 

Vehicle Maintenance 

Driving 

Vehicle Loading 

Vehicle Routing and Scheduling 

Vehicle Design 

Supply Chain Structure 

Vehicle + equipment 

manufacturers 

Logistic service providers 

Individual shippers 

Supply chain partners 

Government 



Levels of Logistical Decision-Making 

STRATEGIC: numbers, locations and capacity of factories and warehouses

„corporate infrastructure‟

COMMERCIAL: trading links to suppliers, customers and sub-contractors

„supply chain configuration‟

OPERATIONAL: timing of production and distribution operations

„scheduling of freight flows‟

FUNCTIONAL:  day-to-day running of the logistics function

„transport management‟

„

 

Carbon footprint per case of goods delivered kgCO2e / case 

Target:  50% reduction  in 

CO2 emissions per case 

delivered  between 2006 

and 2012 

Green measures implemented at lower levels offset by effects of 

higher level strategic decisions 

Levels of Logistical Decision-making 



Life Cycle Assessment of the  Environmental Impact of Unilever Products 

One wash with laundry detergent 

Source: http://www.sustainable-living.unilever.com/the-plan/ 

Raw materials 

Manufacturing 

Distribution & retail 

Consumer use 

Disposal 

Greenhouse Gases per Consumer Use 



Classification of „Greening‟ Options 

• Eco-driving with telematic monitoring and support 

• Aerodynamic profiling  - 360 degree perspective 

• Dissemination of best-practice / industry initiatives 

• Rescheduling deliveries to off-peak periods  

 

  

Inexpensive, cost-effective,  short payback, tried and tested,  uncontroversial 

• Improving  vehicle powertrain efficiency 

• Increasing maximum vehicle weights and dimensions 

• System optimisation –  software applications + process re-engineering 

• Collaborative initiatives: vertical + horizontal  

• Switching to alternative fuels / power sources 

• Imposition of fuel economy standards for new vehicles  

More expensive, more difficult, more complex, longer-term and /or more controversial 

Very expensive, very controversial and potentially counter-productive 

• Relaxing the JIT / lean principles 

• Returning to more decentralised logistics 

• Re-introduction of quantitative licensing 



Variability in Driver Fuel Performance 

Driving style (based on FleetBoard evaluation)

F
u
e
l 
E

ff
ic

ie
n
c
y
 L

/1
0
0
 k

m

Average

UKDfT 2010 

Use of telematic monitoring / coaching to embed eco-driving practices 

Safe and Fuel Efficient Driving (SAFED) Programme   8000 drivers   7% fuel saving 



Effect of Truck  Speed and Delivery Rescheduling  on CO2 Emissions 

Source: Jama 2008 /  IEA 2009 

trip departure time trip departure time 



The Maximum Size and Weight Issue 



Estimated CO2 savings:    240,000 tonnes 

Cost per tonne of CO2 saved:           £8 

US SmartWay Programme 

Advice and Encouragement 

Green Freight Europe 

UK Logistics Carbon Reduction Scheme  
Industry-led initiatives: 



Conclusions 

 

 

 

  

 

  

•  Road freight sector already achieved huge reduction in externalities per tonne-km 

•  Rate of tonne-km growth exceeding rate of externality reduction 

• Little prospect of significant tonne-km : GDP decoupling  at EU level 

• Potential exists to maintain this trend of environmental improvement per tonne-km 

• Broad array of mutually re-inforcing  technological and behavioural options 

• As incremental benefits from advances in vehicle technology reduce, main 

environmental gains will accrue from operational / logistical improvements 

• Still significant „low hanging fruit‟ to be harvested 

• Need more sophisticated and objective analysis of modal split targets 
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