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1. Introduction 
 AEA Technology plc is a leading supplier of technical innovation solutions within 
the transport and environment sectors, with several offices in Scotland. Our Rail and 
Environment businesses have a wide range of experience of the technical, economic, 
social and environmental issues associated with the movement of freight by both road 
and rail. Appendix A sets out some examples of projects carried out by AEA 
Technology to examine both economic and environmental issues of rail freight for the 
UK government and the Strategic Rail Authority (SRA) 
 
Since devolution the Scottish Executive has worked to develop a sustainable transport 
policy for the movement of both people and freight, with a strong preference to 
encourage modal shift from road to rail or water wherever possible. They are also 
investing significantly in improving the rail infrastructure to increase capacity on key 
routes and to open new ones. The primary emphasis has been on increasing passenger 
services in the central belt where the majority of the population live, but some 
projects are focused on freight, such as work to allow larger loads to reach Aberdeen 
and Elgin by rail.  
 
2. Issues affecting the growth of rail freight 
Because of the importance of an integrated and attractive public transport network, 
any growth in rail freight traffic will have to be planned carefully alongside projected 
growth in passenger traffic. Capacity constraints exist in the central belt, but also for 
different reasons in other parts of Scotland.   
 
Other limitations to transferring freight from road to rail or water are primarily 
economic. Rail movement of low value bulk commodities such as coal, metals or 
aggregates has always been cost effective and therefore infrastructure has been 
retained and developed to allow the whole journey to undertaken by rail. However, 
the economics have been less favourable for some lower volume commodities such as 
foodstuffs, and this can also be the case for high volume, low value products such as 
timber, where there is no single origin point.  The need to transfer goods to or from 
road for part of the journey often results in the use of rail and water becoming 
uncompetitive with direct shipment by road, even after considering the social and 
environmental benefits in removing the traffic from roads. Innovative solutions are 
required if rail is to penetrate this market to a greater extent. 
 
3. Rail network capacity 
The basic principles of capacity are well understood. Effective capacity is a function 
of the available infrastructure, signalling arrangement and the volume, speed and 
calling pattern of the traffic on the route. Trains running at the same speed as each 
other permit better use of capacity than is possible with a mix of speeds and stops, but 
in practice there is usually a compromise between fully meeting the needs of markets 
and optimising capacity use. 
 



The central belt capacity issues stem from the high level of passenger demand, 
together with the opening of new stations, which has resulted in a train service that 
exhausts the capacity of the existing infrastructure for large parts of the working day. 
The routes between Glasgow and Edinburgh cater for express and local passenger 
services and freight services, each of which has different speed and stopping patterns. 
Following the letting of the current franchise it was found impossible to implement 
the planned regular fifteen-minute interval service pattern without other (SPT 
sponsored) local services being retimed.  These constraints particularly affect rail 
access to the major ports of Grangemouth and Hunterston.  Infrastructure investment 
can assist in some cases, but trains on new routes may also require capacity on 
congested sections of the existing infrastructure.   
 
In the rural areas of Scotland the same principles apply, but have different 
manifestations. While services are much less frequent, the existence of extensive 
single line sections and limited passing loops places severe limitations on the 
capacity, and the alternative road infrastructure is sometimes also constrained. 
Passenger demand is increasing, and there is a desire to retain and improve passenger 
services for economic and social reasons and to encourage sustainable tourism.  On 
some routes the recent success of rail freight in attracting new business has added to 
the pressure on capacity.  Commodities such as forestry and aggregates offer 
significant potential for rail freight, and the distances improve rail’s competitiveness 
in food and consumer goods. 
 
Projected capacity for anticipated economic growth and associated increase in 
passenger and freight train requirements over a 30-50 year window must be identified 
as an integral part of the Scottish Route Utilisation Strategy (RUS) currently being 
prepared by Network Rail. A parallel investment programme in infrastructure, 
signalling and rolling stock should be undertaken   
 
4. Environment 
Rail transport as a mode is recognised as being more environmentally friendly than 
that of its principal competitor, road transport, particularly for freight, but also for 
passenger travel. Overcoming the obstacles to the development of rail freight and 
rendering it more attractive to the market is particularly important in areas where the 
environment is sensitive and tourism is important.  The wider economic benefits of 
modal transfer are also large, including from reduced road damage and congestion. 
The extraction of timber from some of the remoter Scottish forests would be much 
more environmentally friendly were rail solutions to be found and the need for 
additional road development minimised.  
 
Rail transport is itself not cost free environmentally, and there is room for 
improvement in its performance. In particular, studies have shown that a range of 
technical and other measures could make a significant contribution to the mode’s 
environmental performance. Some of these are: 
• Replacing gas oil with sulphur free diesel 
• Influencing driver behaviour to improve fuel efficiency 
• Limiting engine ‘idling’ 
• Replacing older locomotive fleets  



 
5. Evaluation 
In planning for Scotland’s future growth there is a need to evaluate the benefits and 
disbenefits arising from expected economic and trade development. It is necessary to 
compare the expected growth in domestic passenger traffic, tourist traffic and the 
varying types of freight traffic with the capability of the transport network (road, rail 
and water) to handle it, considering also the environmental, social and economic 
impact of the various options available. This should enable industry to make informed 
decisions about the optimum method of transporting goods while optimising the 
Executive’s ability to achieve their targets for reducing road transport, bearing in 
mind that there is no single solution. 
 
5.1 Analysis Model 
To achieve this it would be appropriate to create a sector based analysis model of the 
best use of transport in Scotland to deliver optimal economic and environmental 
benefits. This would seek to identify as objectively as possible the best focus for the 
deployment of the limited resources available to maximise benefits for Scotland’s 
communities and businesses. It would also provide a focus for prioritising major 
investment in the Scottish transport infrastructure.  
 
5.2 Current market assessment  
To establish the key characteristics of the freight market in Scotland it is likely that a 
thorough assessment will be required. This could be done by reviewing road, rail, 
water and air sectors in some depth and may consider:  
 
• Key traffic flow statistics  
• Multi/inter-modal traffic flows 
• Main freight operators  
• Main terminal facilities  
• Main congestion points 
• Strengths and weakness of each mode 
• Modal competition  
• Operator visits and surveys  
• Current UK and EU transport initiatives  
• Key performance indicators i.e. vehicle empty running, delays and utilisation 
 
5.3 Future trends 
Contingency planning can be a difficult process but by committing time to it planning 
and decision making can be improved. A study of potential future scenarios could be 
a useful tool in this process and it may consider: 

 
• Supply chain uncertainty (energy crisis, economic change, demographics) 
• New technology (telematics, bio-fuels, load handling) 
• Legislation changes (EU working time and other directives) 
• Long term prospects (competition, production outsourcing) 
 
 



5.4 Global perspective 
Scotland plays an important role in both the European and global market with a high 
level of manufacturing exports and considerable service industry. It also suffers from 
a relatively remote location in relation to the main freight transport corridors. This 
internationally derived activity can increase pressure on local communities and needs 
to be more fully understood. Areas for possible consideration include 

 
• The transport characteristics of the export-led sector 
• Distance movements of primary goods 
• Capacity conflicts between tourism and freight demands 
• Geographic position in a global market 
 
5.5 Key improvement targets 
The Executive has established targets for improving efficiency and sustainability. It 
may be important to consider these targets, and assess their potential. Key areas of 
focus could include 

 
• Energy efficiency 
• Modal shift 
• Economic development  
• Accessibility and social exclusion  
 
5.6 Programme and recommendations  
Following studies suggested in this paper, key findings and recommendations on the 
freight sector should be presented. This would assist with the continuing development 
of a more sustainable freight transport strategy. Such a strategy will also should also 
address beneficial changes in behaviour across the industry. A programme of 
behaviour change should be proposed to engage key stakeholders and deliver tangible 
benefits through areas such as: 

 
• Freight operator’s help line (advising on appropriate use of different modes) 
• Freight Facilities Grants (FFG) advice 
• Seminars and workshops  
• Industry consultation  
• Case studies  



Appendix A – Examples of Studies carried out by AEA Technology plc 
 
West Sussex Waste Transfer (2005) 
This study evaluated the logistics and economics of moving domestic waste by rail 
between the built up areas of West Sussex and a range of landfill/incineration sites, 
contrasting the effects of different operating patterns.   
 
Emissions Performance of the Railways (2004) 
The Strategic Rail Authority commissioned AEA Technology Environment to carry out 
an analysis of the overall emissions performance of passenger and freight trains in 
the UK.  This involved developing and updating methodologies to quantify emissions 
per passenger kilometre for rail and comparing these to equivalent figures for road 
transport.  Additionally, the study carried out a detailed analysis of the emissions 
performance of specific rail routes, and included an assessment of the costs and 
benefits associated with different technical and operational options for improving the 
environmental performance of the railways over the next few years. 
 
Environmental Costs of Road Freight (2004) 
This study for DETR reviewed the social and environmental effects of lorries, for 
input to Government VED review. The study estimated the environmental damage 
from freight including vehicle exhaust emissions, noise and accidents. The analysis 
assessed the environmental effects in terms of emissions (tonnes of pollutants), 
impacts (e.g. health effects from lorry emissions) and monetary values (estimates of 
the environmental damage in economic terms). 
 
Development of a London Rail Freight Terminal Strategy (2004) 
This work, for TfL, assessed the role of rail freight terminals in London, their current 
availability, capabilities and capacity, and the requirement for terminals of different 
types to serve this market over the next 25 years. It proposed a strategic framework 
for terminal development and produced a flexible modelling tool that TfL can use for 
reassessments as circumstances change in future years.  
 
Reducing the noise of freight operations across Europe (2003) 
Working for the UIC with D.G.Tren support, we evaluated the business case, 
technical, logistical and funding options for a major programme of modifications to 
the European rail freight vehicle fleet, directed to replacing the noise-causing cast 
iron brake blocks with more environmentally friendly composite material based 
alternatives. This addressed societal concerns that threaten to reduce the pace of 
modal change.  
 
Freight Capacity Study  - East Coast Main Line (2002) 
Working for the SRA, we investigated the capacity levels on the East Coast Main 
Line today, in 5 years’ time and in 10 years’ time. BIFS data was used, in conjunction 
with aspired passenger and freight levels for 5 and 10 years’ time, to show ‘pinch-
points’ along the ECML route at different times of the day. 
 
  
Scoping the Strategic Rail Authority’s Environmental Agenda (2001)   
This study assessed the scale of environmental impacts caused by passenger and 
freight railway activities, and looked at the potential environmental effects of the 
Government’s 10-year transport plan.  The work also compared the environmental 
effects of road transport, in order to quantify the benefits that rail has over road and 
examined possible mitigation options for reducing the environmental burdens of the 
railways in future years. 



 
Evaluation of the Environmental Costs of Rail and Road in the UK.  The Surface 
and Charges Project. (2000-2001) 
This study for DETR (now DfT) assessed the emissions and environmental costs 
from road and rail transport in the UK, looking at both passenger and freight 
transport.  The study used a disaggregated framework to evaluate the effects of 
different vehicles and fuels.  Effects considered included air pollution, climate 
change, noise and accidents.  The study was part of a wider project, evaluating 
whether transport users pay a fair price for transport, comparing fuel taxation and 
road tax against environmental and congestion costs. 
 
Evaluation of the environmental costs of freight transfer between road and rail 
(2000)  
This study for DETR (now DfT) assessed the relative changes in emissions and 
environmental costs from policies that altered the balance of road and rail freight.  
Effects considered included air pollution, climate change, noise and accidents.  The 
study also assessed the environmental effects of the introduction of large articulated 
lorries on UK roads, and assessed the environmental consequences of changes in 
levels of freight transferred by rail. 
 
 
Freight Cost Modelling (1999-present) 
Under a contract to the Strategic Rail Authority, we developed a freight cost model, 
which constructs freight costs by commodity, transport mode and technology type. 
This model drives a ‘breakeven model’ that determines the distance at which road 
and rail costs are equal and, at that point, assesses the implied elasticity of rail 
demand to the key factors that influence the rail freight mode share. In this way, SRA 
was able to design policy instruments and influence fiscal measures in the freight 
transport sector aimed at delivering market share objectives for freight on rail. 
 
We also developed a costing model for a major European freight transport company. 
The model calculates and compares the cost of moving a given palletised load 
between any two European locations, using a variety of different road and rail 
technologies. The costs are broken down into their various components (staff, 
equipment, tolls, track access charges, etc.) and can be analysed with reports and 
graphs. 
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