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Decarbonisation of Freight Transport 

Alan McKinnon (Professor of Logistics, Kuehne Logistics University, Hamburg) 

Freight transport is generally recognised to be one of the hardest economic activities to decarbonise.   

This is partly because of its very heavy reliance on fossil fuels, but also because the global demand for 

freight transport is predicted to rise steeply by 2050, possibly as much as three-foldi. Fortunately, 

there is a broad range of technological, managerial, operational and regulatory options for 

decarbonising logistics.  If they are effectively deployed, a dramatic reduction in emissions can be 

achieved over the next 10-20 years.  I note that the Committee is adopting the Avoid Shift Improve 

framework.  In my work on the freight sector I prefer to split ‘improve’ initiatives into three separate 

categories giving us five sets of measuresii. 

Restrain the growth in demand for freight transport 
The first set of options can moderate and possibly reverse the forecast growth in total demand for 

freight transport.  This can be done, for example, by reconfiguring supply chains, routing vehicles more 

efficiently and ‘relocalising’ some production and distribution operations.   New forms of additive 

manufacturing / 3D printing may streamline and shorten supply chains reducing the transport 

intensity of major industriesiii.  The move to a ‘circular economy’ could also dampen future demand 

for transport within ‘closed loop supply chains’, while the continuing digitisation of new media and 

entertainment products and downsizing of electronic equipment will reduce the amount of stuff that 

needs to be moved.      

These freight-reducing trends will be partly offset by developments generating more freight traffic.  

For example the creation of a new renewable energy infrastructure is proving both material- and 

transport-intensive though in the longer term should eliminate the need to move fossil fuels.  Adapting 

our built environment to the worsening effects of climate change will also entail the movement of 

large quantities of building material.  

Make more use of lower carbon transport modes 
This second category of options increases the proportion of freight carried by transport modes that 

emit less CO2, like rail and waterborne services.  In many countries this will entail reversing a long term 

erosion of freight traffic from these modes to the road network.    Modal shift is by far the most 

commonly mentioned freight decarbonisation measure in the ‘nationally determined contribution’ 

(NDC) statements submitted by signatories to the 2015 Paris Accord on climate change.  Corridor-

based intermodal systemsiv, concepts such as synchromodalityv and greater internalisation of the 

environmental costs of freight transport in higher taxes should favour the greener modes, though the 

phasing out of fossil fuels will deprive them of a core traffic that will be difficult to replace.  According 

to Eurostat statistics, Ireland’s use of alternative freight modes to road is among the lowest in Europe.  

Its relatively short average length of haul makes it difficult for rail to compete for freight traffic, though 

the wider opportunities for modal shift should not be discounted. 

 
Optimise vehicle loading  
The third set of initiatives improves the utilisation of freight vehicle capacity, reducing empty running 

and increasing the load factor on laden vehicles.  Eurostat data suggests that the proportion of truck-
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kms run empty in Ireland is well above the EU average, at around 36%.  All freight transport modes 

could be better filled, yielding commercial as well as environmental benefits.  Online platforms for the 

trading of freight capacity, greater willingness by companies to share their vehicle capacity and a 

relaxation of vehicle size and weight constraints can all help to raise utilization levels.  In the longer 

term, the creation of a physical internetvi could prove to be a decarbonising game-changer for the 

freight transport sector.  This would replicate key characteristics of the digital internet, such as open 

systems, shared networking and modularisation, in the physical world of freight distribution.  

 
Improve energy efficiency 
In the fourth category are measures which cut the energy used by trucks, trains, ships and planes per 

kilometre travelled. To put this into perspective, the movement of freight consumes around 10% of 

global energy consumption, almost all of it from fossil sources.  Although the energy efficiency of all 

freight modes has greatly improved in recent decades, the potential exists for further improvement 

through a combination of technical and operational measures.    In the road freight and maritime 

sectors, legally-binding fuel economy standards are accelerating the uptake of fuel-saving 

technologies in new trucks, vans and ships. One recent reportvii suggested that energy efficiency 

improvements of 35-40% were possible in ‘heavy duty’ road transport ‘without radical changes in 

technology and potentially more with technology breakthroughs’.  Technical enhancements to fuel 

efficiency can be supplemented by a host of operational and behavioural measures. In the trucking 

sector, these include eco-driver-training, the rescheduling of freight deliveries to off-peak periods 

when vehicles can run at more fuel efficient speeds and a lowering of speed limits. Deceleration of 

supply chains and relaxation of the just-in-time principle could significantly lower the carbon intensity 

of freight transport, though would require a reversal of long established business trendsviii.  

 
Foster renewable energy use 
In addition to using less energy, the freight transport sector will have to switch its energy from fossil 

to renewable sources, though there is currently much uncertainty about the optimal mix of low carbon 

energy for particular freight modes. As the carbon intensity of grid electricity steadily drops, the 

challenge will be to get the low/zero carbon electricity into freight operations as quickly and cheaply 

as possible. In the van sector this process is already well underway in some countries.   In the case of 

long haul road freight, it will probably involve a mix of batteries, hydrogen fuel cells and catenaries, 

though in proportions that are difficult to predict and will vary by country.  The catenary option 

involves highway electrification with overhead cables powering ‘trolley trucks’, a system currently 

being trialled in Sweden and Germany.  Given recent advances in the performance of truck batteries, 

it is probable that in a relatively small country like Ireland battery electrification will offer the most 

cost-effective route to road freight decarbonisation. 

 

Conclusions 

It is very encouraging that there are many ways of decarbonising freight transport, most of them 

mutually-reinforcing. They, nevertheless, vary enormously in their cost effectiveness, levels of upfront 

investment, scalability and the speed with which they can be implemented.   
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