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Introduction 
 

Pietro Evangelista1∗ 
 

1 Institute for Service Industry Research (IRAT), National Research Council (CNR), Naples, Italy 
 

 
In the last decades the European Union (EU) faced many changes fuelled by a number 

of different factors such as the growth in globalisation, the rapid advances in technology 
and the increased regulatory freedom. In addition, the enlargement process of the EU to 
several Eastern countries creates further challenges. One of the most notable effects is 
the considerable expansion of supply chains into international locations. In this 
scenario, logistics and supply chain management plays an increasing important role in 
ensuring the competitiveness of the continent. In its Communication to the European 
Parliament entitled “Freight Transport Logistics in Europe - the key to sustainable 
mobility” (Brussels, 28.06.06 - COM (2006) 336) the European Commission 
acknowledges that “advanced quality solutions are needed for Europe to maintain and 
improve its logistics position in the world market” (p.10). This special issue includes a 
broad range of papers that witness the expanding scope and importance of logistics and 
supply chain management in today’s European business environment. The six papers 
forming this special issue discuss some relevant topics for the today European logistics 
and supply chain landscape. From the scientific point of view, the six papers provide an 
useful and up-to-date agenda for developing research in some of the most important 
areas of action of the EU freight future scenario. The six papers can be divided into two 
broad categories: i) transportation-focused papers and ii) supply chain-focused papers. 

The first category contains two papers. The first paper, written by Alan McKinnon, 
deals with market distortions induced by the increasing of fuel price in the road haulage 
sector. The paper analyses the case of the UK market where foreign road hauliers 
increased their penetration and were able to gain a significant cost advantage over 
domestic companies buying fuel before entering the UK. This situation has been 
attributed to the high fuel tax level policy adopted by British government in recent 
years. Using a large amount of data and information drawn from several sources, the 
author discusses such hypothesis showing how the increased penetration of foreign 
companies is the result of a number of factors such as the growth of UK imports and 
differences in other haulage costs. In addition, he notes that the increasing level of fuel 
market price during a period when fuel tax remained almost stable reduced international 
variations in pump prices. This mitigate the cost advantage of foreign operators 
purchasing fuel outside the UK. He also proposes a review of possible ways of 
correcting the fuel duty anomaly at national and EU level. Finally, the work considers 

                                                 
∗ Corresponding author: Pietro Evangelista (p.evangelista@irat.cnr.it) 
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possible options for a road haulage company to recover fuel price increases from 
shippers. The author identifies four possible methods that offer a more practical solution 
in comparison with European Commission’s proposal.  

Johan Woxenius analyses the consistency between the choice of a certain type of 
transport network, the associated level of performance and the ability of current 
transhipment technologies to fulfil such level of performance. The analysis is limited to 
the rail part of an intermodal road-rail freight transport service. The author starts 
discussing six significantly different theoretical design of transport systems. This 
description is complemented by an analysis on how the choice of a specific transport 
network design affects the level of terminal performances. Such an analysis is 
conducted defining seven evaluation criteria that have been applied to the six different 
transport network designs. In the following step of the work, the author presents a 
classification of the existing transfer technologies taking into account their technical 
features. Also in this case, the seven evaluation criteria defined above are applied to the 
transfer technologies classification. An analytical matching of requirements set by 
transport network designs according to what different technologies can offer has been 
obtained. The exercise allows the author to define how well each class of technology 
matches the demands for each transport network design and for how many criteria the 
technology does not fully fulfil the demands. Finally, the results put in evidence that 
although there is a sufficient number of technologies on the market, some of these still 
need to prove their viability in technical and economic terms. 

The second group of works focused on supply chain issues includes four papers. The 
first paper is written by Michael Browne, Allan Woodburn and Julian Allen and it deals 
with the evaluation of the Urban Consolidation Centres (UCCs) potential. UCCs may 
play a critical role in improving supply chain efficiency in terms of reducing traffic and 
environmental problems within urban areas especially in the European context where 
they gained a little success. Nevertheless, traditional literature in urban consolidation 
research generally shows a narrow focus with no clear and detailed methodology for the 
evaluation of UCCs. Several schemes have been developed, but these seem to be fairly 
appropriate and show a lack of clarity in identifying the precise boundaries of the parts 
of the supply chain analysed. Starting from this, the aim of the paper is to contribute to 
this stream of literature proposing a new evaluation framework that take into 
consideration two important elements such as the way in which this evaluation should 
be carried out and the conditions for UCCs successful implementation. To build up the 
scheme interviews have been undertaken with relevant actors. A number of key lessons 
emerges such as: the need for detailed analysis of the traffic flows into and away from 
the designated area to facilitate the measurement of benefits for potential users; the 
choice of the appropriate location types to allow the UCCs successful implementation 
and, finally, the important role that public authorities may play in encouraging the 
UCCs usage through regulatory and planning actions. 

O’Riordan and Sweeney investigates outsourcing practice in Ireland. In order to 
survive in a more competitive business landscape, many companies focused their 
resources on core activities and outsourced significant parts of their operations. In the 
last decades, such phenomenon increased significantly involving many company’ 
functions such as IT, personnel, logistics, finance and accounting, manufacturing and 
R&D. Outsourcing is an important concept in supply chain management also as a wide 
range of logistics and supply chain activities are often performed outside the company 
such as transportation, warehousing, inventory and order management, etc. Business 
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practice evidenced that the performance of outsourced logistics activities has a direct 
effect on the company competitive advantage in terms of cost and service level. The 
paper is basically theory testing. Its main aim is to test the current theory on outsourcing 
through both a field survey and a case study analysis conducted in the Irish context. The 
findings suggest that outsourcing is a critical area for companies in Ireland especially 
for multinationals companies that used the island to move their manufacturing 
operation. Nevertheless, the survey put in evidence that Ireland is now becoming an 
outsourcer itself as many Irish companies are outsourcing to lower cost countries. 
Manufacturing outsourcing is now the most popular function to be outsourced for both 
small and large companies. With reference to logistics activities outsourcing 
specifically, the empirical evidences shown that they receive a higher priority in 
comparison with other business functions within the company. 

Evangelista and Kilpala analyse the impact of Information and Communication 
Technology (ICT) on small logistics service providers in two different EU geographical 
areas. ICT has triggered multiple waves of changes in the logistics service industry in 
recent years. New technology is reshaping the organisation and structure of the industry 
as ICT impacts significantly on logistics companies’ operations. Within this process, 
while large logistics groups gained substantial benefits from technology usage, the 
nature of changes resulting from ICT usage in small logistics companies remains 
unclear. This is reflected by the existing gap in the literature where ICT in large 
logistics service companies has been widely investigated while there is a shortage of 
research in the field of small logistics service providers. This is particularly critical for 
the EU logistics service market that is populated by a large number of small logistics 
service companies. The paper tries to fill this void and it deals with the use and 
implementation of ICT in the logistics service sector. The focus is on information 
technology capability of small and medium-sized logistics service providers in Europe. 
The work compares two recent surveys conducted in Italy and Northern Europe. The 
results indicate that in both study regions, the majority of the logistics service providers 
are familiar with basic information technology (e.g. mobile phone, internet access, 
email) while the use of more sophisticated technologies (e.g. ERP, CRM) is relatively 
low. Small logistics service providers typically offer a limited range of value-adding 
services. ICT has the potential to enlarge the range of and improving the customisation 
of services provided. The survey results put in evidence that this can be reachable if 
these companies will overcome the barriers for ICT investment. Finally, the survey 
results allow to drawn a future research agenda in this field. 

Finally, De Martino and Marasco deals with another important issue supply chain 
management research: supply chain integration. Integration of different supply chain 
actors and processes is one of the most important goal in any SCM project considering 
that the more integrated, the better the performance of the supply chain. The paper 
considers supply chain logistics integration an important lever for the competitiveness 
of firms in the textile/clothing (T/C) industry, given its potential to enable cost 
reductions, shorter lead times and customer service enhancements. However, the T/C 
sector has been neglected in terms of supply chain management research in general and 
of logistics integration studies in particular. The paper contributes to fill this gap 
analysing supply chain integration practices in small textile/clothing (T/C) 
manufacturing companies in the Southern Italy. The paper explores the approaches to 
supply chain integration adopted by T/C companies in the Campania Region. The 
investigation has been based on number of case study. The results of the study suggest 
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that prevailing approach to supply chain integration is limited to functional boundaries 
within the firm regardless of the specific characteristics of the companies such as 
manufacturing specialisation (clothing or fabrics), type of production (fast fashion or 
planned seasonal) and critical success factors (cost or quality). 
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Increasing fuel prices and market distortion in a 
domestic road haulage market: the case of the United 

Kingdom 
 

Alan C. McKinnon 1∗ 
 

1 Logistics Research Centre, Heriot-Watt University, Edinburgh 
 
 
 
Abstract 
 
Differences in diesel fuel prices can significantly distort competition both between and within domestic 
road haulage markets. This is well illustrated by the case of the UK, where diesel fuel prices are by far the 
highest in the EU. The paper examines the effects of high and rising fuel prices on cabotage penetration in 
the UK road freight market and reviews a series of measures that have been proposed to ‘level the playing 
field’ between British and foreign hauliers. Within domestic haulage markets, carriers also vary in the 
extent to which they can recover fuel price increases from shippers. The paper reviews recent empirical 
evidence on this subject collected in the UK and outlines several methods of compensating hauliers for 
fuel price rises. 
 
Keywords: Road haulage; Fuel prices; Taxation; Cabotage; UK. 
 
 

Introduction 
 

Within the European Union, fuel typically accounts for between a quarter and a third 
of the total costs of operating a truck. This makes economic conditions in the road 
haulage industry highly sensitive to the prevailing price of fuel, particularly during 
periods of rising fuel prices. If changes in fuel prices and the structure of vehicle 
operating costs were uniform across the continent, cross-border competition in the 
European road haulage industry would be largely unaffected by fuel price inflation. In 
reality, however, fuel prices have increased at varying rates in both absolute terms and 
relative to other haulage costs. Fuel price rises have also had a differential impact within 
national haulage markets, partly because of differences in the nature of distribution 
operations and vehicles used, but also because some hauliers are better able than others 
to recover fuel price increases from their clients. 
 

                                                 
∗ Corresponding author: Alan C. McKinnon (A.C.McKinnon@hw.ac.uk) 
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Increases in fuel prices have therefore had the effect of distorting the market for road 
haulage services both internationally and within individual countries. One country in 
which these distortions have been pronounced is the UK. For over twenty years, it has 
had both the highest fuel prices in Europe and the most liberal market for road haulage 
services. Its island status and relatively peripheral location within Europe has offered its 
domestic hauliers some protection from international competition, though in recent 
years foreign penetration of the British haulage market has sharply increased (Sciullo 
and Smihily, 2006). It is frequently argued, mainly by trade associations, that this influx 
of foreign hauliers is a direct consequence of Britain’s high fuel duty policy. In the first 
part of this paper, we examine this proposition using data drawn from several sources. 
We also consider what can be done at both EU and national levels to moderate the 
effects of fuel price differences on cross-border competition in the road haulage 
industry. 

The second part of the paper explores differences in the ability of trucking companies 
to recover fuel price increases from shippers and outlines several procedures that can be 
adopted to compensate carriers for fuel price rises over which they have no control. 
 

International divergence of fuel duties and prices 
In 1993 the duty on diesel fuel in the UK was 23% above the EU average. By 1999 it 

was 96% above this average (Road Haulage Association, 2000). The reason for this 
sharp divergence was the introduction by the British government in 1994 of a ‘fuel duty 
escalator’ policy. This policy, which was unique within Europe, was justified on the 
grounds that it would help Britain to meet its Kyoto target for CO2 emissions. It initially 
increased fuel duty in real terms by 5% per annum and after 1997 by 6% per annum. 
The impact of this measure on haulage costs was mitigated in the early years by a 
decline in world oil prices. By 1998, however, an upward trend in oil prices coupled 
with the raising of the annual tax increment from 5 to 6% amplified its effect. Between 
May 1997 and September 2000, the diesel fuel price rose by around 30%, increasing 
fuel's share of the typical haulier's budget from a quarter to a third (McKinnon, 2001). 
The government abandoned the fuel duty escalator policy in 19991, the year before the 
‘fuel crisis’ when road hauliers and farmers blockaded oil refineries and obstructed 
major roads in protest against high fuel prices (Lyons and Chatterjee, 2002). 

Since 2000, the diesel fuel duty in the UK has declined slightly in real terms 
(Leicester, 2005), though still remains much higher than the levels in other EU member 
states (Figure 1) (European Commission, 2006a). At 0.89 Euro per litre, it is 75% higher 
than the EU average and 141% higher than in Latvia, the mainland EU member state 
that taxes fuel the least. The fact that the diesel fuel price is higher in the UK than any 
other EU country is entirely due to the higher level of duty and tax that the government 
imposes. In March 2006, the UK actually had the lowest pre-tax fuel price in the EU 

                                                 
1 Although originally justified as an environmental measure the high fuel duty policy was latterly 
defended on the grounds that it provided additional public funds for schools and hospitals. The 
connection between high fuel prices and climate change therefore weakened. Britain is, nevertheless, in 
line to meet its Kyoto targets, mainly as a result of a large shift in electricity generation from coal to gas. 
It is difficult to measure the contribution that the fuel duty escalator made to the pursuit of the Kyoto 
targets. As discussed later in the paper, fuel efficiency in the road freight sector rose by a significant 
margin between 1994 and 1999, while the escalator policy was in force. 
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(Figure 1). At 0.48 Euro per litre, it was 6% below the EU25 average and 15% below 
the equivalent price in Italy of 0.56 Euro per litre.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: International Variations in Diesel Fuel Prices, Duty and Taxes: March 2006. 
Source: European Commission (2006). 
 

Although there is currently a substantial difference in the diesel fuel price between the 
UK and other EU member states, it used to be much wider. In September 2000, at the 
time of the fuel protests, diesel fuel in the UK cost roughly 50% more than the EU 
average (the EU15 at that time) (McKinnon, 2001). By March 2006, the differential had 
narrowed to 24% (Figure 2). The gap in average fuel prices between the UK and its near 
neighbours in France, Belgium and the Netherlands also narrowed from 52% to 28% 
over this period (European Commission, 2006a). This recent trend has taken the gap in 
diesel fuel prices between the UK and the EU15 back to the level it was at in 1993, the 
year prior to the introduction of the UK government’s fuel duty escalator policy. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: Narrowing of UK –EU Differential in Diesel Fuel Prices: 2000-2006 
Source: European Commission (2006). 
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The difference in fuel prices between the UK and the rest of the EU has shrunk 
because increases in diesel fuel prices over the past six years have been mainly 
attributable to increases in the pre-tax price of fuel. As the main inflationary pressure 
has been exerted by the world price of oil, those countries with relatively low rates of 
fuel duty have experienced the largest increase in pump prices. Between January 2004 
and March 2006, a period over which the market price of oil doubled from $34 to 
almost $70 a barrel, the average diesel price rose by 49% in Greece as opposed to 23% 
in the UK (Figure 3). Because of the buffering effect of high fuel duties, the UK 
experienced the lowest percentage increase in fuel prices over this period, significantly 
below the average 36% increase across the EU15. One of the few consolations of 
having fuel duty set at a relatively high level is that it reduces the sensitivity of pump 
prices to variations in the market price of oil. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3: % Increase in Diesel Fuel Prices between Jan 2004 and March 2006 
Source: European Commission (2006). 
 
 

Foreign penetration of the UK road haulage market 
 

Prior to 1991, foreign-registered hauliers were prohibited from undertaking domestic 
haulage work in any EU country. This practice, known as ‘cabotage’, was legalized 
during the 1990s. Increasing numbers of cabotage permits were issued each year until 
1998 when cabotage was fully liberalized. Prior to the liberalisation of cabotage during 
the 1990s, the differences in fuel duty between the UK and other EU member states 
irritated British hauliers but had little direct effect on the domestic road haulage market. 
Since the complete liberalisation of cabotage in 1998, there has been a sharp increase in 
the amount of domestic haulage work undertaken in the UK by foreign carriers.The 
extent of this increase is uncertain, however, because of disparities between the two sets 
of cabotage statistics available. The level of cabotage in a country is measured by the 
‘cabotage penetration rate’. This is defined as ‘the proportion of a country’s domestic 
market (national transport plus cabotage) taken by cabotage’ (Schiullo and Smihily, 
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2005). Table 1 shows the cabotage penetration rates estimated by Eurostat and the UK 
government between 1997 and 2004 using different survey methodologies. The latter 
estimates are substantially lower, but still show a steep increase in cabotage between 
2000 and 2003. The Eurostat figures are based on a larger sample of operators and more 
consistent sampling frame. On the basis of these figures, it is estimated that the amount 
of freight movement on cabotage journeys within the UK increased from 79 million 
tonne-kms in 1997, the year preceding full liberalization of cabotage, to 1.86 billion 
tonne-kms in 2004. 
 
Table 1. Estimates of road cabotage penetration rates for the UK: % of domestic road tonne-kms. 

 
 Eurostat UK government 

1997 0.05 - 
1999 0.48 - 
2000 0.87 0.06 
2001 0.86 - 
2002 0.96 - 
2003 1.05 0.4 
2004 1.20 - 

  
Sources: Allen (2001), Oberhausen (2003), Sciullo and Smihily (2005), Sciullo and Smihily (2006), 
Department of the Environment, Transport and the Regions (2000) and Department for Transport 
(2003a). 
 

Almost all of this freight movement will have been powered by fuel purchased 
outside the country. Foreign operators invariably fill their fuel tanks before entering the 
UK. This gives them a significant cost advantage over UK-registered hauliers. In March 
2006, diesel fuel could be purchased, respectively, 20% and 24% cheaper in France and 
Belgium than in the UK (European Commission, 2006a). Other things being equal, this 
would have given the typical French or Belgium haulier a 5-6% cost advantage over 
their British counterpart. On a full tank of fuel, typically holding 1500 litres in the case 
of a 40 tonne articulated lorry, they could exploit this advantage over a distance of 
around 3000 kms. As the average length of haul for UK domestic freight movements by 
articulated trucks with gross weights in excess of 33 tonnes is only 125 kms, a 
substantial number of cabotage journeys can be undertaken on a single tank of cheaper 
fuel purchased outside the UK. 

There is some disagreement over the resulting distortion of the UK domestic road 
haulage market. The Eurostat estimate of the level of cabotage in the UK in 2004 
suggests that only around 1.2% of domestic road tonne-kms were carried in foreign-
registered vehicles (in line with the EU average) (Sciullo and Smihily, 2006). This 
figure expresses cabotage penetration as a percentage of total road tonne-kms in lorries 
with a gross weight of over 3.5 tonnes. This definition includes local deliveries by 
smaller rigid vehicles, a market in which foreign carriers seldom compete. As the vast 
majority of foreign trucks are articulated vehicles with a gross weight of 40 tonnes, it is 
more realistic to measure cabotage with respect to this heavier end of the haulage 
market. Confining the measure to tonne-kms carried in articulated vehicles with gross 
weights of 33 tonnes or more, increases the cabotage penetration rate by just under 50%, 
but this still represented only around 1.7% of domestic tonne-kms in 2004. The main 
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trade associations argue that the relevant haulage market should be more tightly defined 
in terms of vehicle type, length of haul and geographical area. The Road Haulage 
Association, for example, claims that cabotage penetration of the general haulage sector 
comprising 75,000 trucks of 38 tonnes or more ‘could be as high as 25 per cent’ (Local 
Government and Transport Committee, 2006). Such a high level of penetration is only 
likely to occur in particular geographical areas or routes. 

By combining data from the Foreign Vehicle Survey (FVS) and the Continuing 
Survey Road Goods Transport (CSRGT) for 2003 it is possible to conduct a 
geographical analysis of foreign penetration of the British road haulage market 
(Department for Transport, 2003 and 2004a). The available data from the FVS 
combines cabotage journeys with the UK legs of cross-border trips and transit 
movements between Ireland and the European mainland. It is not possible, therefore, to 
calculate cabotage penetration rates on a geographically disaggregated basis. Tables 2 
and 3 measure the foreign penetration of inter-regional and intra-regional haulage 
markets expressed, respectively, in tonnes and tonne-kms2. They reveal wide 
geographical variations in the extent to which foreign operators have penetrated the UK 
haulage market. This market penetration is greatest on inter-regional routes to and from 
the South East of England and East England, regions in which the main roll-on roll-off 
ferry ports are located. Relatively high penetration rates were also recorded on routes to 
and from Wales through which most of the Irish transit traffic passes. Overall 6 (7%) of 
the inter-regional links had penetration rates between 5 and 9.9%, 8 (9%) between 10 
and 19.9% and 7 (8%) over 20%. This suggests that foreign competition is having a 
significant impact on the road haulage market in particular parts of the country. 

 
Table 2: Percentage of Road Tonnes-lifted Carried by Foreign-Registered Hauliers on Intra- and Inter-
regional Routes in the UK. 

 North 
East 

North 
West 

Yorks/ 
Humb 

East 
Midlands 

West 
Midlands 

East of 
England 

South 
East 

South 
West 

Wales Scotland 

North 
East 0.0% 0.1% 0.3% 0.1% 0.5% 9.1% 12.3% - - 0.9% 

North 
West 0.3% 0.2% 1.9% 0.9% 1.2% 4.1% 19.7% 2.8% 2.1% 0.7% 

Yorks 
Humber  0.9% 1.5% 0.3% 0.2% 0.5% 5.9% 16.0% 0.1% 3.6% 3.0% 

East 
Midlands 1.4% 1.0% 0.7% 0.1% 0.6% 1.8% 3.2% 0.1% 4.5% 0.7% 

West 
Midlands 0.6% 2.9% 2.5% 1.4% 0.2% 3.4% 9.6% 0.9% 3.4% 0.7% 

East of 
England 6.3% 2.5% 2.7% 3.1% 4.1% 1.0% 2.6% 1.5% 7.1% 4.2% 

South 
East 17.4% 33.6% 30.9% 16.5% 25.9% 11.9% 3.7% 7.2% 44.2% 21.7% 

South 
West - 0.6% 0.3% 0.3% 2.4% 1.9% 3.0% 0.2% 1.2% - 

Wales - 1.4% 9.0% 4.4% 2.5% 5.9% 25.1% 0.2% 0.1% - 

Scotland 0.4% 1.5% 2.9% 0.0% 2.2% - 38.6% - - 0.1% 

Source: Department for Transport (2003 and 2004). 
 
 
 
                                                 
2 The Burns Inquiry, commissioned by the two main trade bodies (FTA and RHA), conducted a similar 
analysis using the same data to assess ‘foreign vehicle activity as a % of goods moved by road in Great 
Britain’. It is not clear what unit of measurement was used for vehicle activity. Although the results are 
broadly similar to those in Tables 2 and 3, there are significant disparities. 
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Table3: Percentage of Road Tonnes-kms Carried by Foreign-Registered Hauliers on Intra- and Inter-
regional Routes in the UK 
 

 North 
East 

North 
West 

Yorks/ 
Humber 

East 
Midlands 

West 
Midlands 

East of 
England 

South 
East 

South 
West 

Wales Scotland 

North 
East 0.0% 0.1% 0.8% 0.0% 0.6% 10.2% 21.6% 0.0% 6.8% 1.0% 

North 
West 0.3% 0.4% 2.3% 0.8% 1.6% 5.7% 25.6% 2.7% 2.6% 1.0% 

Yorks 
Humber  1.4% 2.6% 0.5% 0.2% 0.6% 8.2% 20.9% 0.1% 4.2% 4.2% 

East 
Midlands 1.7% 1.3% 0.9% 0.2% 0.9% 3.5% 5.9% 0.0% 6.9% 0.8% 

West 
Midlands 0.9% 3.2% 3.5% 1.5% 0.2% 4.5% 16.7% 1.6% 6.8% 0.7% 

East of 
England 10.9% 3.3% 4.4% 5.0% 6.0% 1.6% 5.9% 2.9% 17.1% 10.9% 

South 
East 33.7% 51.9% 46.0% 33.9% 46.3% 24.3% 10.6% 16.2% - 36.1% 

South 
West 0.0% 0.7% 0.2% 0.4% 4.1% 2.0% 6.2% 0.4% 3.6% 1.2% 

Wales 8.7% 2.3% 8.6% 7.6% 4.0% 13.6% 45.0% 0.5% 0.2% 2.4% 

Scotland 0.4% 2.2% 4.2% 0.0% 2.0% 4.5% 68.7% 0.4% 4.1% 0.4% 

Source: Department for Transport (2003 and 2004). 
 
Foreign hauliers not only exert market influence by capturing traffic from domestic 

operators. Their presence in the market can also depress haulage rates on particular 
routes, squeezing the profit margins of domestic hauliers. 26% of hauliers responding to 
a survey conducted by the Burns Inquiry (2005) partly attributed worsening ‘terms and 
conditions’ to the ‘effects of foreign competition’ though they tended to be ‘localised 
and sector-specific’ (p.34-5). The financial position of hauliers operating on routes and 
in areas most affected by foreign competition is, therefore, likely to have been adversely 
affected by the differential fuel costs of British and foreign operators. 

This is a problem largely confined to domestic carriers. International road hauliers are 
able to buy all or most of their fuel in other countries at the same prices as foreign 
carriers. An analysis commissioned by European Conference of Ministers of Transport 
(2000) revealed that, despite national differences in the taxes paid by hauliers (fuel duty, 
vehicle excise duty and road tolls) the total amount of tax paid on international journeys 
varied little between hauliers registered in different countries. 

While travelling in other countries, British hauliers can engage in cabotage 
operations, partly offsetting cabotage penetration in the UK domestic haulage market. 
British hauliers, however, accounted for only 1.4% of all road cabotage in the EU in 
2004. This compares with the 12.9% of total EU cabotage activity performed in the UK 
(Sciullo and Smihily, 2006). A country’s overall road cabotage position can be 
measured by expressing cabotage tonne-kms handled by its registered hauliers in other 
countries as a ratio of the total tonne-kms carried by foreign operators in its domestic 
market (Figure 4). In 2004, the UK’s position was the weakest in the EU with its 
hauliers carrying only 10.9 tonne-kms on a cabotage basis elsewhere for every 100 
tonne-kms of cabotage in its home market. 
 
 



European Transport \ Trasporti Europei  n. 35 (2007): 5-26 

 12

0

2

4

6

8

10

12

14

UK

Franc
e

Swed
en

La
tvi

a

Germ
an

y
Ita

ly
Spa

in

Denm
ark

Aus
tria

Belg
ium

Hung
ary

Ire
lan

d

Finl
an

d

Lit
hu

ania

Port
ug

al
Neths

Pola
nd

Slov
akia

ra
tio

 o
f e

xt
er

na
l t

o 
in

te
rn

al
 c

ab
ot

ag
e

 
 
Figure 4: Ratio of External Cabotage by Country’s Hauliers to Internal Cabotage Undertaken by Foreign-
registered Hauliers within the Country (based on tonne-kms). 
Source: Sciullo and Smihily (2006). 

 

Reasons for the increase in foreign haulage activity in the UK 
 
The sharp increase in foreign haulage activity in the UK cannot be attributed solely to 

the difference in fuel duties between the UK and other EU member states. It is one of a 
number of factors that have promoted this trend. Two other factors are also likely to 
have been important: 

1. Growth of imports into the UK: The overall degree of import penetration into the 
UK has risen sharply since 1997. Companies exporting by road to the UK tend to use 
hauliers registered in their home countries to transport their goods. This partly explains 
the influx of foreign-registered trucks into the UK. This trend is reinforced by 
differences in freight rates. Over the past decade, imports of goods from other EU 
countries have increased much faster than exports (Figure 5). The traffic imbalance is 
reflected in freight rates charged for haulage movements to and from the UK. As the 
dominant flow is inbound and hauliers find it difficult to find return loads from the UK, 
rates for import consignments are significantly higher than those for exports. Foreign 
carriers that can charge relatively high tariffs on journeys into the UK can offer low 
backhaul rates on return journeys to the European mainland. British international 
hauliers find it very difficult to compete with these low outbound rates. This helps to 
explain why the proportion of British registered lorries travelling between the UK and 
mainland Europe has dropped sharply over the past decade (Figure 6) and why British 
hauliers account for such a small proportion of cabotage in other countries. 

Luxembourg  206 
Slovenia 66
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Figure 5: Value of UK Imports and Exports to / from the European Union. 
Source: Office of National Statistics (2006). 
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Figure 6: Numbers of British- and Foreign-registered Lorries Travelling between UK and Mainland 
Europe. 
Source: Department for Transport (2006a). 
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2. Widening international differences in other haulage costs: The Burns Inquiry 
compiled comparative data on the costs of operating a 40 tonne 5-axle truck in six 
European countries. This indicated that operating costs were, respectively, 4%, 8%, 
21%, 37% and 69% higher in the UK than in Germany, Belgium, the Czech Republic, 
Hungary and Bulgaria (Figure 7). Differences in fuel prices accounted for, respectively, 
139%, 110%, 49%, 30% and 31% of the variations in total vehicle operating costs. In 
Germany and Belgium, lower fuel prices were more than offset by higher labour costs, 
while in the three Eastern European states, the cost differential with the UK was even 
greater for drivers than for fuel. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7: Structure of Truck Operating Costs in Six European Countries: annual expenditure. 
Source: Burns Inquiry (2005). 

 
 
Foreign operators can substantially undercut the labour costs paid by British-

registered hauliers, particularly by employing Eastern European drivers. According to 
the Burns Inquiry, driver costs in Hungary and Bulgaria were, respectively, 45% and 
27% of those in the UK. As operators need only comply with minimum wage 
regulations in the country in which the driver is employed, foreign trucks can be driven 
on UK roads by drivers employed at these low wage rates. This labour cost advantage is 
reinforced by the failure of many foreign carriers to fully observe the Road Transport 
Directive while operating in the UK. This Directive restricts working hours in the road 
haulage industry (Department for Transport, 2005a). While operating in the UK, foreign 
drivers are covered by Britain’s RTD regulations. It is very difficult, however, for the 
UK enforcement authority, VOSA, to check compliance as company records relating to 
working time are held at the foreign operator’s base outside the UK. This situation is 
further aggravated by the fact that many of the EU member states in which foreign 
operators are based have so far failed to implement the RTD (Local Government and 
Transport Committee, 2006).  
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Wider economic issues 
 

In assessing the net effect of foreign penetration of the British road haulage market, it 
is necessary to look beyond the interests of the domestic haulage industry. Many users 
of freight transport services have benefited from the arrival of foreign carriers offering 
lower rates. They have either benefited directly by employing their services or indirectly 
from the downward pressure on the general level of rates exerted by greater foreign 
competition in the market. No attempt has yet been made to quantify these benefits to 
shippers. 

 In evidence to a Scottish Parliamentary inquiry into freight transport, the 
representative of the Freight Transport Association, which represents mainly users of 
transport, claimed that he ‘did not think that the vast majority of his members regard the 
arrival of foreign operators as a good thing. They would rather deal with domestic 
operators with which they can build up long-term relationships that are founded on trust 
between parties’. The final report by the Parliament’s Local Government and Transport 
Committee (2006), nevertheless, disputed this claim, arguing that: 

 
‘If Scottish businesses wish to remain loyal to the indigenous road haulage industry 
and cultivate longer term relationships with local hauliers they can do so. If this were 
the prevailing view across Scottish industry, very little use would be made of foreign 
operators and the issue of cabotage penetration would not arise. The fact that the 
Committee’s attention has been drawn to the issue and it has been highlighted as a 
problem, suggests that some Scottish firms aim to minimise their transport costs 
regardless of the haulier used. This is perfectly reasonable behaviour.’ 

The intensification of competition in the UK haulage market is likely to have had the 
effect of improving the efficiency of domestic operations, as well as squeezing the 
hauliers’ profit margins. It may also have contributed to the increased rate of 
bankruptcies and insolvencies in the transport / communication sector between 1998 
and 2004 (Burns Inquiry, 2005). Many of the less competitive operators will have been 
forced to leave the industry. This would be in keeping with the government’s objective 
of ‘modernising the UK road haulage’ (HM Treasury, 2000) 

On the negative side, the British government loses large amounts of potential revenue 
that it could earn from foreign hauliers if they bought their fuel in the UK. We estimate 
that if foreign operators bought all the fuel required for their UK operations within the 
UK the government would gain around £200million more each year in fuel duty.  

There is legitimate concern too that, as foreign hauliers pay neither fuel duty nor 
vehicle excise duty in the UK, they contribute nothing to the construction, maintenance 
and policing of the UK road network nor do they cover any of the environmental costs 
they impose while travelling in the UK. Recent research undertaken by NERA (2005) 
for the Freight Transport Association has valued the environmental, accident-related 
and road track costs imposed in the UK by foreign trucks at £236 million per annum. 
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Possible ways of correcting the fuel duty anomaly 
 

As noted earlier, steep increases in the market price of fuel during a period of 
relatively stable duties has had the effect of narrowing differentials in pump prices. The 
gap between fuel tax levels in the UK and those of other EU countries remain wide, 
however. It has been argued, therefore, that government initiatives are required to 
reduce or possibly close this gap. These initiatives could be introduced at an EU level or 
internally within the UK. 
 

 

EU initiative 

In its 2001 Transport Policy White Paper, the European Commission (2001) proposed 
‘harmonisation of fuel taxation for commercial users, particularly in road transport’. It 
published a draft directive in 2002 to standardise excise duty for the commercial use of 
diesel in goods vehicles of over 16 tonnes gross weight by 2010 for the EU15 and 2012 
for the new accession states. Countries would have been allowed initially to vary their 
level of duty around a ‘central rate’ of 350 Euros per 1000 litres of fuel. The 
‘fluctuation band’ around the central value would narrow, however, with convergence 
on the harmonized rate by 2010 for the EU15. Annual indexation of the central rate 
would raise it to 410 Euros by 2010.  
 
The two main aims of this proposal were to: 
 

1. remove market distortions in the European road haulage industry and level the 
competitive ‘playing field’, at least as far as fuel purchases were concerned.  
 
2. recover a higher proportion of the environmental costs imposed by road freight 
transport. 

 

The Commission is, after all, committed to applying the ‘polluter pays’ principle in 
the transport sector3 (European Commission, 2001). Harmonising fuel duty at 410 Euro 
per 1000 litres would have increased the tax burden on hauliers in most EU15 countries 
and raised the total tax revenue from road freight operations across the continent. It 
would, however, have had the opposite effect in the UK, where, at the time the draft 
directive was published, fuel duty was already 80% higher. Harmonising on the 410 
Euro central value would have cost the UK Exchequer around £2bn in lost revenue 
(House of Lords Select Committee on the European Union, 2003). It is hardly surprising 
therefore that the UK government strongly opposed the 2002 draft directive. At an EU 
level it was rejected by the European Parliament in November 2003. Undeterred by this 
earlier rejection, the European Commission has recently launched a new round of 
consultation on the issue of fuel tax harmonisation. It has identified three options: 
 

                                                 
3 For consistency the same principle should be applied to all sectors, though in recent years much of the 
debate about the internalization of environmental costs has focused on the transport sector. 
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Option A: No further intervention at an EU level, with individual states retaining 
freedom to set the level of fuel duty. 
 
Option B: Gradual harmonisation on a single EU fuel duty. It is proposed that this 
single duty level should be 400 Euro per 1000 litres of diesel fuel and universally 
adopted by 2018. 
 
Option C: Gradual convergence on a narrow range of fuel duty rates delimited by 
EU-wide maximum and minimum values. This range would be progressively 
reduced to 100 Euro by 2010.  

 

It remains to be seen if this new EU initiative will command greater support today 
than the previous attempt to harmonise fuel duties across the continent. 

 
 

UK initiatives 

 
UK fuel duties deviate much further from the EU mean than those of other countries 

and this deviation appears to have a greater impact on the competitive position of road 
hauliers in Britain than in other parts of the EU. It can be argued, therefore, that the UK 
presents a special case which requires country-specific initiatives. The Burns Inquiry 
(2005) identified a total of fifteen options (or ‘potential solutions’) which the British 
government could adopt to correct the fuel duty anomaly or at least ease its effects on 
the UK road haulage industry. These were assessed, on a subjective basis, against a set 
of eight criteria4. None of the options satisfied more than six of the eight criteria, with 
most of them unlikely to gain ‘political acceptability’. The options can be grouped into 
three categories: 
 
1. Reduce diesel fuel duty for all users 
2. Reduce the fuel duty paid by road hauliers 
3. Increase the fuel duty paid by foreign haulers operating in the UK 
 

 

1. Reduce diesel fuel duty for all users: 

This would be a relatively simple fiscal measure, but one which would sharply reduce 
government tax revenue and conflict with its energy conservation and sustainable 
distribution goals (Department of the Environment, Transport and the Regions, 1999). 
Every 1 pence reduction in fuel duty would cut government tax revenue by £200 million 
(Burns Inquiry, 2005). Bringing the UK diesel fuel duty down to the EU average would 
require a 25 pence per litre reduction and represent a loss of £5.2 billion per annum in 

                                                 
4 These criteria were: (i) extent to which the scheme corrected the fuel duty anomaly (ii) ease of operation 
(iii) cost to government (iv) extent to which it made foreign carriers pay the true costs of operating on UK 
roads (v) acceptability to fuel suppliers (vi) speed of implementation (vii) ability to decouple truck 
taxation from that of cars (viii) political acceptability. 
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tax revenue. This would require a major restructuring of government finances. There is 
no evidence that the government is seriously contemplating this option. 
 

 

2. Reduce fuel duty paid by road hauliers: 

This option would involve decoupling the diesel fuel taxes paid by different road 
users. Road hauliers could then pay less fuel duty than diesel car users. This decoupling 
could be achieved in several ways: 
 

(i) differentiation of diesel fuel used in trucks: this could be done by placing a 
coloured dye in the fuel, as already happens in the case of ‘red’ diesel used, for 
example, in farm vehicles and refrigeration units. Currently red diesel carries a very 
low rate of duty (only 6.4 p per litre). As the reduced level of fuel duty for hauliers 
would be substantially higher than this, a different colour dye would have to be 
added (blue has been proposed). This option was suggested by the government in a 
consultation exercise in 2001 and commanded little support (HM Treasury, 2001). 
The current system of red diesel is widely infringed and the creation of another 
category of coloured fuel would further complicate the enforcement process. 
 
(ii) introduction of a rebating system: trade associations have argued that British 
road hauliers deserve an Essential User Rebate on fuel duty to compensate them for 
the fact that foreign carriers can avoid paying this duty (Road Haulage Association, 
2000). Such a ‘fuel duty rebate’ scheme has operated successfully for many years 
for buses in the UK. Several methods could be used to rebate a proportion of the 
fuel duty paid by hauliers. For example, hauliers could provide receipts to confirm 
fuel purchases or by using special fuel cards they could have the rebate deducted 
automatically from the price at the refuelling point.  
 
(iii) transfer a proportion of the fuel duty onto VAT: as road hauliers, unlike most 
diesel car users, are VAT-registered they would be able to reclaim the VAT, 
effectively gaining a fuel duty rebate. The Burns Inquiry investigated this option, 
however, and found that it would infringe current EU rules on VAT. 

 
This option would also cut government tax revenues, though by a smaller amount than 

the first option (£2 billion per annum as opposed to £5.2 billion). The government 
would be unlikely to countenance such a loss of revenue. It has, nevertheless, been 
argued by the Centre for Business Research (quoted in Burns Inquiry, 2005) that this 
loss would be largely offset by additional tax revenues raised mainly from three 
sources: 
 

• increase in the share of domestic and international road haulage undertaken by 
British-registered hauliers paying taxes to the UK government 

• UK hauliers, particularly those engaged on international operations and foreign 
carriers, switching the purchase of their fuel from other countries (including 
Eire) to the UK and thus paying UK duty 

• additional employment created in the UK as a result of the new tax policy 
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Several of the assumptions underpinning this analysis are rather tenuous. For 
example, it is assumed that aligning UK fuel duty with the EU mean would virtually 
eliminate cabotage. The government also disputes the claim that rebating fuel duty for 
hauliers in this way would be self-financing. 
 

 

3. Increase the taxes / charges paid by foreign hauliers 

 
Rather than levelling fuel duty for UK hauliers down to the EU mean, this option 

would impose British levels of fuel duty on foreign carriers operating in the UK. To 
comply with EU rules, this could only be done in a way that did not discriminate against 
foreign operators and / or present a barrier to trade. Two proposals considered by the 
Burns Inquiry would clearly fail this test. These are the suggestions all trucks must enter 
the UK with an empty fuel tank and / or leave the country with a full tank of fuel. 

The other means of achieving this option would entail the introduction of some form 
of road user charging for trucks. Truck tolling schemes have been introduced in 
Switzerland, Germany and Austria, partly to ensure that foreign-registered vehicles are 
adequately charged for their use of road infrastructure (McKinnon, 2006a). In its 2001 
consultation exercise the UK government sought views on the adoption of either a 
distance- or time-based system of road user charging in the UK (HM Treasury, 2001). 
The distance-based charging option received much more support than a time-based 
scheme employing vignettes (or ‘Britdisks’) (HM Treasury, 2002a). The UK 
government then embarked on the development of a Lorry Road User Charging (LRUC) 
scheme, which would have charged all lorries with a gross weight of over 3.5 tonnes a 
per-kilometre toll for using the UK road network. Hauliers, registered either in the UK 
or other countries, would have been able to reclaim a proportion of their fuel duty to 
offset against the road user charge. The government assured the British road haulage 
industry that its overall tax burden would not increase as a result of LRUC, at least in its 
early stages (HM Treasury, 2002b; HM Treasury, 2003). The fuel duty rebate system 
would ensure fiscal neutrality for UK operators. Foreign hauliers, on the other hand, 
would have to pay charges on an equivalent basis to their British counterparts for their 
use of UK road infrastructure.  

The government’s plans for LRUC were criticised for being over-specified, too 
expensive and poorly aligned with its declared policy objectives (House of Commons 
Transport Committee, 2005; McKinnon, 2006b). Although portrayed essentially as a 
means of ‘levelling the playing field’ between British and foreign operators, LRUC 
would also have had the capability to vary charges by road type, geographical area and 
time of day (HM Customs and Excise, 2004). An alternative, much simpler and cheaper 
system of road user charging for trucks has been proposed, which would rely on 
tachograph readings rather than vehicle tracking to measure the distance travelled by 
lorries on UK roads (McKinnon, 2006b). 

The government decided to abandon its plans for LRUC in July 2005, arguing that it 
would be more sensible to develop road user charging for trucks within the context of a 
more general programme of road pricing for all categories of vehicle. According to 
government reports, general road pricing is unlikely to be introduced before 2015 at the 
earliest (Department for Transport, 2004b). Representatives of the UK haulage industry 
have argued that the fuel duty anomaly needs to be corrected before then (Wright, 
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2006). A simpler, low technology scheme, involving distance measurement and fuel 
duty rebating, could be implemented on an interim basis until general road pricing is 
technically feasible and politically acceptable (McKinnon, 2006b). A joint government-
industry committee is currently re-examining the whole issue of fuel duty differentials, 
foreign competition and cabotage. 

Little progress has therefore been made towards correcting the fuel duty anomaly. As 
noted earlier, however, the upward trend in the market price of fuel, combined with 
stable duty levels, is gradually narrowing the gap between the UK and average EU 
diesel prices.  

The remainder of the paper considers the opportunities for addressing another issue 
which has been seriously concerning the British road haulage industry. This is the 
difficulty of recovering fuel price increases from shippers, particularly during periods of 
high fuel price inflation. 
 

 

Recovery of fuel price increases from shippers 
 

Across the EU15, diesel fuel prices rose by an average 36% between January 2004 
and March 2006 (European Commission, 2006a). In the UK, they rose by an average of 
23%, inflating average vehicle operating costs by roughly 6% (European Commission, 
2006a; Phillips, 2006). In an ideal world, these increases would be passed down the 
supply chain and ultimately borne by the final consumer. It is possible to make a rough 
estimate of the inflationary effect of such an eventuality. According to a quinquennial 
survey undertaken for the European Logistics Association (A.T.Kearney, 2004), in 2003 
the logistics costs of European businesses averaged 6.1% of sales revenue and transport 
accounted for 43% of these costs. If one assumes that fuel constitutes on average 27% 
of truck operating costs, the 36% increase in diesel fuel prices between January 2004 
and March 2006 would have added only around 25.5 cents to a 100 Euro shopping bill. 
If averaged over the typical family shopping budget such an increase would be barely 
noticed. 

The suggestion that fuel price increases should ripple down the supply chain, in much 
the way that VAT is added, may seem far-fetched. It was, however, another formal 
proposal in the Transport White Paper of the European Commission (2001). The 
Commission indicated that it would propose ‘legislation allowing harmonisation of 
certain clauses in contracts in order to protect carriers from consignors and enable them 
to revise their tariffs in the event of a sharp rise in fuel prices’ (p.16). In other words, it 
would become a legal requirement to build clauses into haulage contracts giving carriers 
the right to reclaim fuel price increases. It is difficult to see how such legislation could 
be enforced in an industry as intensely competitive as road haulage. Nor would this 
proposed legislation offer much support for the large section of the haulage industry 
relying mainly on spot-hire rather than longer term contracts. 

A survey conducted by Aleszewicz (2005) found that a sample of 29 hauliers 
managed to recover an average of only 27% of the fuel price increase over the previous 
year. Underlying this average, however, was a wide variation in the % of the price 
increase recovered. Twelve of the 29 claimed to have recovered less than 5%, while 
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nine were compensated for 50% or more of the fuel price increase. Only around a 
quarter of the companies responding (27%) indicated that shippers with whom they had 
contracts automatically compensated them if the fuel price rose above an agreed margin. 
Three out of four claimed that compensation for fuel price increases ‘always or usually’ 
involved negotiation.  

A larger survey conducted several months later for the Burns Inquiry (2005, p.36) 
found that around 60% of UK hauliers were ‘able to substantially recover fuel costs’ in 
2005. The ability to gain compensation for fuel price rises depended on the size of the 
operator, however. Only 50% of hauliers with five or fewer vehicles managed to 
‘substantially recover fuel costs’, while for operators with 26 or more vehicles the 
corresponding percentage was almost 80% (Table 4). Between 2000 and 2005, 
differences in the extent to which the three size classes of haulier were able to recover 
fuel price increases markedly widened. This will have strengthened the market position 
and profitability of the larger operators, particularly as this deviation coincided with 
sharp increases in fuel prices. 

 
Table 4: Percentage of hauliers able to ‘substantially recover’ fuel price rises from shippers. 

 1-5 trucks 6-25 trucks >26 trucks 
2000 43 40 43 
2001 39 43 48 
2002 35 45 50 
2003 34 48 58 
2004 45 50 85 
2005 53 77 79 

Source: Burns Inquiry (2005) 
 
The differing experiences of hauliers of varying size can be partly explained by the 

greater reliance of larger operators on contracts containing ‘fuel clauses’. Many logistics 
companies have open-book contracts which allow them to reclaim fuel price increases. 
The vast majority of hauliers, however, are small and lack this type of contractual 
relationship. For example, according to unpublished data from the Traffic 
Commissioner, the average road freight operator in the Scotland runs only four vehicles, 
while 79% of them have five our fewer vehicles.  
 

 

Improvement in fuel efficiency 
 

Fuel price increases give operators an incentive to improve the energy efficiency of 
their operations, particularly when they cannot be recouped in full by rate increases. A 
commonly held view among shippers is that hauliers should not be compensated in full 
for fuel price rises as this would remove the incentive to improve fuel efficiency. By 
raising the energy efficiency of their transport operations, hauliers are not only able to 
offer more competitive rates. They can also reduce their exposure to future fuel price 
increases.  
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Between 1990 and 2005, average fuel efficiency across the entire UK truck fleet 
increased by roughly 10.5%. Most of this increase occurred over two time periods, 1994 
-1998 and 2004-5 (Figure 8). These were periods of high fuel price inflation. The first 
coincided with the first four years of the government’s fuel duty escalator policy. In 
2004-5, the surge in fuel prices occurred as a result of the increase in the world price of 
oil. The close correlation between fuel efficiency and fuel price trends suggests that 
demand for fuel from the haulage industry is price-sensitive and that companies respond 
to sharp fuel price increases by running their vehicles more fuel efficiently, especially 
larger and heavier articulated lorries. 
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Figure 8: Average Fuel Efficiency of Different Classes of Truck in the UK. 
Source: Department for Transport (2006b). 
 

Fuel efficiency gains, however, cannot possibly offset price rises of the magnitude 
experienced over the past two years. Where hauliers are unable to recover fuel price 
increases in higher rates or achieve offsetting improvements in fuel efficiency, they 
have to absorb at least a proportion of the higher fuel costs within their profit margins. 
As average profit margins in the British road haulage industry are only around 3%, most 
hauliers can ill-afford to do this (Plimsoll, 2005). 

As it is predicted that fuel prices are likely to remain volatile and follow a longer-term 
upward trend, some method needs to be found to compensate hauliers for these 
inflationary pressures on one of the main inputs into their business.  

 

 

Methods of compensating hauliers for fuel price rises 
 

Road haulage is typically a buyer’s market. It is a sector characterised by over-supply 
of capacity and intense competition. This can make it easy for shippers to refuse to 
compensate hauliers for fuel price increases, particularly in the spot-hire, general 
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haulage market. If one haulier insists on getting a higher rate to cover higher fuel costs, 
another can usually be found that will undercut this rate. Where haulage work is 
undertaken on a contractual basis, however, it can be advantageous for a shipper to 
incorporate a fuel price clause into the contract. Where oil prices are relatively high, as 
at present, shippers risk accepting rates based on high fuel prices that may drop during 
the period of the contract. Also, during periods of rapidly increasing fuel prices, failure 
to compensate hauliers can risk driving them into bankruptcy and disrupting the 
transport operation. The Burns Inquiry (2005), for example, found that hauliers were 
able to recover a much higher proportion of fuel price increases during periods of high 
fuel price inflation (2004 – 2005) than over periods when fuel price rises were more 
modest (2001-2003) (Table 4).  

An ideal method of compensating hauliers for fuel price increases would adhere to 
four principles:  
 

• Visibility – both parties should have open access to fuel price and use data 
•  Equity - opportunistic behaviour by one party should be discouraged 
• Symmetry – as fuel prices can go down as well as up, adjustments should operate 

in both directions. 
• Sustainability – the arrangement should survive periods of high price volatility 
 
Four methods have been proposed (Aleszewicz , 2005) 
 
1. The shipper buys the fuel for the carrier. Safeguards must be put in place, 

however, to ensure that carriers do not abuse this situation. This can be done by 
giving them fuel efficiency targets.  
There are a few instances of this happening in practice, though it is relatively 
uncommon. When companies outsource their transport operations, they prefer to 
entrust fuel purchasing to their carriers. 

 
2. The shipper and carrier agree an open-book contract establishing full 

transparency of fuel consumption, expenditure and price levels. The contract sets 
out the fuel price compensation rules, preferably incorporating fuel efficiency 
targets. This tends only to work, however, in the case of dedicated contracts 
where shippers have the exclusive use of vehicle assets. It is more difficult to 
apply to groupage / network services where several shippers’ traffic is 
consolidated in the same vehicle. 

 
3. The shipper tries independently to determine an adequate level of fuel price 

compensation. To do this, he requires information about changes in the fuel 
price and the % of the contract value which is spent on fuel. The first figure 
should be quite easy to find. This latter, however, is much harder to estimate. 
Annual surveys of road haulage costs, such as those compiled in the UK by 
Motor Transport, DFF and the Freight Transport Association, give an indication 
of the proportion of total costs allocated to fuel, but their estimates vary. The 
haulage work undertaken for a particular shipper can also differ significantly 
from the industry averages used in these published cost tables. In the case of 
cross-border operations, the situation is even more complicated as the % of 
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operating costs spent on fuel and fuel price increases vary from country to 
country, as discussed earlier. 

 
4. At the time of tendering the carrier specifies the percentage of the contract value 

to be spent on fuel and agrees with the shipper that fuel price increases, above a 
certain margin, will automatically trigger additional payments in proportion to 
the declared expenditure on fuel. This allows the shipper to take the fuel cost % 
into account during the tendering process. The main problem with this method is 
that many carriers would have difficulty estimating the fuel cost component in a 
tender, particularly for a complex mix of loads and routes. Aleszewicz (2005) 
found that almost a third of hauliers seldom or never disaggregated fuel costs by 
shipper and journey. Many hauliers might also be reluctant to accept the risk 
involved in fixing the fuel costs incorporated within a contract at the time of 
tendering. 

 

 

Conclusion 
 

In its mid-term review of its 2001 Transport White Paper, the European Commission 
(2006) acknowledges that ‘the predominance of small companies and the impact on 
competition of considerable differences in fuel tax levels between Member States are 
important factors that will influence future development’ (p.9). Despite the 
Commission’s earlier efforts to narrow variations in fuel duty across the EU, they 
remain quite wide, with the British duty level 24% above the mean for the EU15. The 
development of the British road haulage industry over the past decade illustrates what 
can happen when a government unilaterally imposes a high fuel duty policy within a 
liberalised international freight market. This policy has undoubtedly contributed to the 
sharp increase in the level of cabotage in the UK since 1998, when this practice was 
fully deregulated within the EU15. Foreign-registered hauliers buying all their fuel 
before entering the UK gain a significant cost advantage over domestic hauliers and 
avoid contributing to the cost of building, maintaining and policing the country’s road 
infrastructure. This fuel cost advantage, however, is only one of several factors that 
have reinforced the growth of cabotage. It is also important to put cabotage into 
perspective. By 2004, cabotage had captured only around 1.2% of domestic road tonne-
kms in the UK, in line with the EU25 average. Spatial analysis of cabotage penetration 
in the UK nevertheless reveals that its impact on the domestic haulage market is much 
greater, in some cases twenty times greater, on particular inter-regional routes. 

Increases in the market price of fuel during a period when fuel duties have remained 
reasonably stable are narrowing international variations in pump prices. This is reducing 
the relative cost advantage that foreign operators gain from ‘fuelling-up’ outside the 
UK. It is, however, exacerbating another problem for British, and other European, 
hauliers – that of recovering fuel price increases from shippers. The extent to which 
they are able to recover these price increases and protect their margins varies with the 
size of carrier, the nature of the business and industrial sector. The steep rise in the oil 
price over the past two years has strengthened the need for more fair and consistent 
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methods of compensating hauliers for higher fuel costs. This paper has identified four 
possible methods. While none of them are ideal, they at least put the issue of fuel cost 
recovery on a more formal basis and offer a more practical solution to the problem than 
the European Commission’s proposal that legislation be used for this purpose. 
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Abstract 
 

Six principles for operation of the rail part of intermodal rail freight transport systems are described: 
direct link, corridor, hub-and-spoke, connected hubs, static routes, and dynamic routes. The first part is a 
theoretical discussion of the characteristics of the transport network designs. The theory is then applied to 
intermodal freight transport by analysing how each transport network design affects the need for terminal 
performance. The discussion includes a classification of existing transfer technologies and an analysis of 
how well developed technologies meet the demands. It is concluded that there is a sufficient supply of 
technologies, but some need to be taken further than the current blueprint phase and prove their viability 
in technical and economic terms. 

 
Keywords: Corridor; Hub-and-spoke; Intermodal transport; Terminal; Transhipment technology. 
 
 

1. Introduction 
Policy-makers strongly believe in intermodal road-rail freight transport (IRRFT) for 

solving a multitude of problems related to all-road freight transport. Promoting rail 
freight is thus an integrated part of transport policy in Europe (European Commission, 
2001 and 2006) and Japan (Saito et al., 2004), and it has prospects to make its way also 
into U.S. transport policy (Brown and Hatch, 2002). The stimulating measures are 
needed, but there is still a significant challenge for intermodal operators to compete with 
all-road transport, defined by Konings and Kreutzberger (2001) and Trip and 
Bontekoning (2002) as the need for a quality leap. Danielis et al. (2005) also call for 
significant improvements. 

One area allowing for improvements is the choice of how to operate the transport 
network. This decision is influenced by the geography, supply of infrastructure, 
character of the transport demand, and, not least significantly, competition with other 
traffic modes. Although Cardebring et al. (2000) found a wide range of production 
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arrangements in a survey of European intermodal operators, there is evidence for 
claiming that IRRFT is conventionally produced.  

The dominating production paradigm is night-leaps directly between large-scale 
transhipment terminals using gantry cranes and reach stackers (Bärthel and Woxenius, 
2004). Starting with Germany in the 1980s and the Netherlands in the 1990s, European 
railways have gradually abandoned the wagonload production profile for direct trains 
(Rutten, 1995 and Wenger, 2001). According to Woxenius and Bärthel (2006), the trend 
of abandoning true networks for even more direct trains continues. Even CNC, with a 
long history of operating a hub-and-spoke system with Paris as hub, now focuses on 
shuttle trains (i.e., trains with a fixed number of wagons operated between two 
terminals) to and from ports under the new company name, Naviland (Naviland, 2006). 
The Swedish intermodal market was one of the last to face the transition as CargoNet 
changed its timetable to include only shuttle trains from January 2006 (CargoNet, 
2005). Also, North America has seen a geographical concentration to fewer terminals 
(Slack, 1990 and Newman and Yano, 2000b). 

Reasons for the operational conservatism can be sought in an inferior innovativeness 
by European railways (see, e.g., Loizides and Tsionas, 2002) and by the fact that freight 
trains are generally leaving way for passenger trains during the daytime (Racunica and 
Wynter, 2005). It is acknowledged, however, that it is actually truly demanding to 
operate complex IRRFT systems (Danielis and Marcucci, 2006). Direct trains offer 
simple and cost-efficient operations and a very good service on axes with large flows 
over long distances. The dominance of direct trains, however, implies that major parts 
of the freight transport market are left to all-road. If IRRFT is to play a major role in 
transforming the European transport system in a sustainable direction, it also has to 
work up the markets of relatively short distances or small flows (see, e.g., Bärthel and 
Woxenius, 2004, Bontekoning, 2006, and Macharis and Verbeke, 2002).  

The conservative attitude of IRRFT operators is also disappointing for researchers 
addressing operational aspects of intermodal transport, who believe that IRRFT can 
compete for less-than-train flows as well as over shorter distances. There is a substantial 
supply of published research on alternative transport operation principles as well as 
wagon and transhipment technologies (for an overview, see Bontekoning et al., 2003). 
Inventors have also made significant efforts to develop technologies facilitating more 
advanced traffic operations, but very few of these efforts have been commercially 
implemented. There are examples of both research and development initiatives that 
combine transport operation principles and new hardware (e.g., Bärthel and Woxenius, 
2004, Bontekoning, 2006, Bontekoning and Priemus, 2004, Bukold, 1996, 
Kreutzberger, 1999a and b, 2004, Meinert et al., 1998, Trip and Bontekoning, 2002, 
Woxenius, 1998a and b), but there is a tendency to treat these issues separately.  

As an example, Bukold (1994 and 1996) identifies a flexibility gap between 
traditional production models for IRRFT. Shuttle and direct trains benefit from 
economies of scale but are subject to certain capacity risks, while old production models 
based on consolidation by marshalling single wagons or shunting wagon groups do not 
depend on a stable demand but are too expensive to operate. Bukold argues that new 
flexible corridor and hub-and-spoke production models can achieve economies of scale 
at much lower-capacity risk levels. 

The purpose of this article is to define options for operating the rail part of an 
intermodal road-rail freight transport service, deduce how each option affects the 
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transhipment terminals, and, finally, analyse whether the current supply of transhipment 
technologies meets these demands. 

The discussion circles around six significantly different theoretical designs of 
transport systems: direct link, corridor, hub-and-spoke, connected hubs, static routes, 
and dynamic routes. The transport network designs are first presented in a general 
freight transport setting. The focus is then narrowed to IRRFT by defining how each 
network design affects the need for transhipment terminal performance. The discussion 
includes a categorisation of existing intermodal transfer technologies and how these 
fulfil the performance needs.  

 
 

2. Transport network designs 
 
From the perspective of the shipper—the ultimate user of freight transport services—

and at the abstraction level of material flows, consignments are generally seen to move 
directly from origin to destination. In reality, however, the directness of transport 
services depends on the economic and practical viability of consolidation, defined by 
Bookbinder and Higginson (2002, p. 305) as “an active effort to more efficiently utilize 
transportation resources.” The phenomenon is also referred to as bundling, simply 
defined by Macharis et al. (2002, p. 1) as “collection of goods to fill a transport unit.” 
Also, mode-specific terms denote the consolidation activities, primarily in rail freight 
with shunting and marshalling or the terms classification, grouping, and blocking 
(Assad, 1980), more frequently used in the USA. The decision whether to consolidate 
depends on a number of parameters: 

• Consignment size – the closer to the full capacity of a transport means, the more 
direct. 

• Transport distance – the shorter, the more direct. 
• Transport time demand – the more specific, the more direct.  
• Product characteristics – the more specific, the more direct. 
• Availability of other goods along the route – the lesser the availability, the more 

direct. 

If consolidating flows is decided on, it is generally done in a systematic way: that is, 
according to a transport network design. Each design possesses inherent qualities and 
matches different preconditions in terms of geography, demography, supply of 
infrastructure and character of the transport demand. The choice of network design is 
also affected by when correct information about the actual demand is captured 
(Tjokroamidjojo et al., 2006): i.e., if there is support for centralised decision-making as 
investigated by Newman and Yano (2000a).  

Figure 1 takes the perspective of a transport system operator and presents six 
alternative transport network designs. A fixed example with ten nodes illustrates the 
different links used for a transport assignment from the origin (O) to the destination (D). 
The theory is based on the assumption that a sufficient supply of infrastructure enables 
direct links between all terminals in the network and that all terminals are capable of 
serving as origins and destinations as well as transfer points. The network operator can 
decide whether to operate the links and nodes itself or use services provided by other 
operators. 
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Figure 1: Six options for transport from origin (O) to destination (D) in a network of ten nodes. Dotted 
lines show related links in the network designs. In “Dynamic routes” two alternative routes are shown. In 
all other designs the routing is predefined.  
 

In the direct link alternative, transport is obviously direct from O to D, and there is no 
coordination with transport between other O-D pairs. Also, no other nodes are involved.  

The transport corridor is a design based on using a high-density flow along an artery 
and short capillary services to nodes off the corridor. The nodes are thus hierarchically 
ordered, here denoted corridor and satellite nodes, respectively. In this example O is a 
satellite node, and D is a corridor node.  

In the hub-and-spoke layout, one node is designated the hub, and all consignments 
call this node for transfer, even for consignments between adjacent origins and 
destinations. Terminals are then either hub terminals or spoke terminals. While the 
operations follow simple principles, the challenge is to coordinate a large number of 
interdependent transport services. 

The connected hubs design is another hierarchical layout in which local flows are 
collected at hubs that in turn are connected to hubs in other regions. It can thus be 
described as a direct link with regional consolidation. Also here terminals are either of 
the hub type or the spoke type. 

When using the static routes design, the transport operator designates a number of 
links to use on a regular basis. In contrast to the hub-and-spoke layout, several nodes are 
used as transfer points along the route. Usually only a part of the load is transferred, and 
the rest stays on the transport means to the next node. The term exchange terminal is 
here used if only parts of the unit loads are exchanged; terminals with full exchange 
between trains are referred to as gateways. In Figure 1 O is on a one-way loop, 
connected by a feeder link to a two-way loop, which in turn is connected to D through 
another node.  

The maximum flexibility is offered by the dynamic routes design. Links are 
designated depending on actual demand, and the network operator can choose many 
different routes between O and D. Transport services are planned by rules of thumb or 
optimisation methods. In an extreme form, routes can be changed during transportation. 

Transport networks can be of a complex design using several basic designs. Hence, 
the layout principles are not mutually exclusive. The example of domestic hub-and-
spoke systems in combination with other domestic systems making up a connected hubs 
system has already been mentioned. If the hubs themselves are significant sources and 
sinks, users of a direct link are then combined with users of a connected hubs design. 
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Hence, users and operators can perceive networks differently. A forwarder or agent 
might perceive most freight services as static routes, while the transport operators define 
their services as any of the other designs except dynamic routes. 

It is also conceivable to combine direct links with a hub-and-spoke system. Liu et al. 
(2003) estimate the potential savings in total distance to be 10%, compared to operating 
according to one of the designs. Also, a system for very large flows can be improved by 
superposing the direct link, since the freight volume rarely match a discrete number of 
full transport means between all origins and destinations. If the surplus volume is small, 
it can be forwarded in a consolidation design. 

 
 

3. Functional requirements on transhipment terminals 
 
The choice of transport network design affects the level of performance that must be 

met by the terminals and in turn the choice of transhipment technology. The 
requirements on the terminals and the transhipment technology for each of the six 
transport principles described above are analysed in this section.  

The analysis here is limited to rail transport and the dots and circles in Figure 1 
represent transhipment terminals. Pre- and post-haulage by road is then performed 
outside the analysed system. Using this demarcation, a shipper or a forwarder with a full 
unit load is the system’s customer. The requirements on terminals are kept more 
narrowly on technical performance than done by Wiegmans et al. (2003-2004) and the 
economic performance evaluation that Nijkamp et al. (2002) like to see, is only briefly 
included. If nothing else is stated, the rail services analysed are produced overnight, 
which, according to Trip and Kreutzberger (2002), corresponds to distances between 
250 and 750 kms between 20.00 and 04.00. For the larger nations in Europe this implies 
domestic transport, although Woxenius et al. (2004) suggest technologies allowing up 
to 1250 kms to be covered, however using twelve night hours.  

The advantages of direct trains were elaborated in the introduction, as was the need 
for alternative transport network designs if IRRFT is to compete for O-D pairs 
characterised by small volumes or short distances. A short distance is regarded here as 
shorter than the 500 kms often mentioned for Europe (Rutten, 1998, van Klink and van 
den Berg, 1998, and Woxenius, 1998a) and Japan (Saito, 2004) and the 500 miles (appr. 
800 kms) mentioned for the USA (Gellman, 1994 and Newman and Yano, 2000b). A 
small volume refers to a volume that is less than economically viable for direct trains. 
This is admittedly a blunt measure, since economically viable direct trains range from a 
double-stack train with 100 wagons (Rodrigue, 2007) and a capacity of several hundred 
TEUs in the USA to a Swedish small-scale shuttle train operated with 20 wagons and a 
40 TEU capacity. Nevertheless, for the rest of the article it is assumed that there is a real 
need for alternative network designs.  

The analysis is implicitly based upon seven analytical questions about the 
performance and operation of the IRRFT system: 

 
• What are the capacity and cost requirements? I.e., should the terminals be high-

capacity facilities able to handle several unit loads simultaneously, or are low-cost, 
low-capacity terminals preferred? 
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• Is the reliability of the transfer function crucial? I.e. what are the consequences of a 
technical break-down? 

• For how long are trains disposable for transhipment? I.e., can unit loads be 
transferred during a short stop or throughout the day? 

• Can unit loads be transferred directly between road and rail vehicles, or is an 
intermediate storage area required? 

• Must any unit load in the train be accessible, or can they be handled sequentially? 
• Are there restrictions in the choice between operating with fixed train sets, shunting 

of groups of wagons, or marshalling of individual wagons? I.e., are rail wagons or 
the unit loads transferred between trains along the route? 

• Is the network to be technologically open to all unit loads, or is it restricted to one or 
a few types? 

These questions correspond to the evaluation criteria to be used in the analyses and they 
build the structure of the running text about each transport network principle below. 

In a direct link design the terminals are either the origin or the destination of trains. 
Although all unit loads in the train are transhipped, the goods volume handled at the 
terminals is comparatively limited, thus reducing the capacity requirements on the 
terminals. The transfer time requirements depend on how long the trains are available 
for handling. If they stay at the terminal throughout the day, as is currently customary in 
Europe, this becomes a non-critical parameter. Nevertheless, due to the customers’ 
timing preferences, the terminals are mainly busy in the early morning and the early 
evening. During those hours rather rapid transhipment is needed and the applied 
technology must be rather reliable. The same applies when the train set is used as a 
shuttle with a tight time table or if it is used for additional short day-leaps as presented 
by Bärthel and Woxenius (2004). A direct links design requires large flows to fill the 
trains, and the services are thus often technically open to a wide array of unit loads. This 
includes the heavy and somewhat awkwardly handled semi-trailers with significant 
effect for dimensioning of terminals and wagons. These require large and comparatively 
complicated terminals, and the costs must be distributed between large numbers of 
annual transhipments. Transhipment is often direct between trains and trucks, and the 
storage needs are thus moderate, but it requires direct accessibility to any unit load. The 
load plan is important if some customers are promised late hand-in and early pick-up of 
unit loads at the terminals, when those unit loads should be kept together for efficient 
operations. 

In a system based on the corridor design, each train passes several terminals en route, 
and the transfer times must be kept at a minimum in order not to prolong the total 
transport time. On the other hand, only a limited number of unit loads is transferred at 
each terminal, and, hence, these must be economically feasible to operate on a small 
scale. Reliability of an individual terminal is not crucial since it only affects the unit 
loads to be transhipped at the terminal. The limited distance between terminals also 
facilitates trucking of unit loads to adjacent terminals in case of break-down. Since the 
rail transport service can be between any two terminals along the corridor, each unit 
load must be accessible for transhipment individually. Since trains are disposable at 
each terminal only for a limited period of time, storage space for unit loads must be 
provided, and road vehicles and rail wagons should be able to call terminals 
independently. Demands for transhipment ability of all types of unit loads might lead to 
conflicts with the requirement of fast transfer and low fixed costs. Hence, corridor 
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services are preferably limited to a rather homogenous set of unit loads, often implying 
that semi-trailers and 40-foot containers are not accepted. 

The chief characteristic of the hub-and-spoke design is that all unit loads pass through 
the hub terminal, and it must thus handle an extensive throughput. It is, therefore, of 
paramount importance that the hub terminal has a large capacity. It also has to be 
extremely reliable since the whole system is affected if the hub terminal breaks down. 
The design implies comparatively large detours, and for covering a large area overnight 
the hub terminal must offer short train stops. Hub terminals can be based on marshalling 
of wagons or on transhipping unit loads between trains, as is thoroughly investigated by 
Bontekoning (2006). They are often only designed for rail-rail transhipment, implying 
that they are actually not intermodal terminals. The load plan and exchange technology 
must offer accessibility to any unit load, and if all trains combined at the hub are not 
accessible simultaneously, there is a great need for intermediate storage. Semi-trailers 
imply no problem if wagons are marshalled but their height and weight complicate the 
transhipment technology significantly compared to ISO-containers and swap bodies that 
can be transfered horizontally. The spoke terminals face requirements similar to those of 
direct link terminals, but they can employ simpler and cheaper technologies if semi-
trailers are excluded. The hub-and-spoke design implies long detours and time is 
consumed in the hub terminal, implying that time requirements are a little higher on the 
spoke terminals. 

Since fewer trains are connected through the hubs in the connected hubs design than 
in a hub-and-spoke design, the capacity requirements are more modest. Two hub 
operations consume time, but the detours are less significant than for hub-and-spoke so 
time requirements are rather equal for the spoke terminals. If unit loads are only 
exchanged between a few trains, groups of wagons can be shunted at terminals, 
requiring that a strict load plan be followed at the spoke terminals but it facilitates a 
technically open system accepting a wide variety of unit load types. 

In the static routes design the train sets traffic routes, along which exchanges between 
trains are performed on several occasions. The transhipment capacity required is 
limited, since only a few unit loads are handled at each terminal, except for the gateway 
terminals. The need for reliability corresponds to the number of unit loads that are 
handled. Static routes are often used for international transport or when time demands 
are modest. Short exchange times at gateway terminals are, therefore, a crucial 
requirement only if a short total transport time is particularly demanded. In order to 
make this design feasible, it is therefore necessary to restrict the accepted types of unit 
loads or to use a handling technology that can accommodate all types of unit loads and 
access them individually. The function of being a gateway terminal between network 
modules can be combined with that of being an origin or destination of direct link trains. 
Trains operated in a static route design would then use the terminals during mid-day and 
through the night and direct link trains during early morning and early evening.  

Also, the dynamic routes design implies several exchanges between trains. The 
terminal requirements are similar to static routes, but as operations change between each 
transport cycle, there is a greater need for operational flexibility. Shunting is then 
generally difficult, since the complex combination of train services might not allow 
wagon groups to be formed and kept together. Nevertheless, due to the rigidity of train 
timetables and limited access to slack track capacity, this is currently no real option for 
intermodal transport. With future information systems and enhanced availability of 
tracks, however, dynamic timetables are foreseen for freight trains.  
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The requirements related to the transport network designs highly depend on the actual 
context, e.g., in terms of distances, the shippers’ time requirements and the competing 
transport services. Nevertheless, an attempt at a quantitative assessment is presented in 
Table 1, referring to a general European situation. The scoring in this and the following 
tables is, admittedly, subjective in its nature, but based upon knowledge acquired during 
many years of research in the field. 

 
Table 1: Requirements for the terminal function related to transport network design.  

Network design Terminal type 
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Direct link End terminal 3 3 1 3 2 2 3 

Corridor End terminal 2 3 3 3 3 2 2 
 Intermediate terminal 1 4 4 2 4 5 2 

Hub-and-spoke Hub terminal 5 5 1 5 n.a. 5 2 
 Spoke terminal 2 2 3 2 2 2 2 

Connected hubs Hub terminal 3 4 2 5 n.a. 2 4 
 Spoke terminal 2 2 3 2 2 2 2 

Static routes Exchange terminal 2 2 3 3 n.a. 4 4 
 Gateway 4 4 1 5 n.a. 4 2 

Dynamic routes Exchange terminal 3 3 3 3 n.a. 5 3 

The higher the score, the higher the demand, n.a.=not applicable. 

The next section is devoted to transhipment technologies and their ability to fulfil the 
demands of the different transport network options. 

 
 

4. Supply of transhipment technologies  
 
The rendering in this section departs from the technical features of transhipment 

technologies and attempts at classifying them into generic families, rather than 
mentioning brand names of individual technologies. The empirical base for this 
presentation is an extensive investigation (Woxenius, 1997 and 1998b1), and reference 
is only given here to sources not mentioned in those publications. That investigation 
used brochures, fax enquiries, site visits, interviews and literature to collect information 
about the technologies. The reports include detailed technical descriptions, pictures and 
information about the development projects around the technologies. 

                                                 
1 Both reports are available for free download at: www.mot.chalmers.se/staff/johwox.  
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Despite the large number of transhipment technologies developed over the last 40 
years, intermodal terminals still look the same throughout the world. The term 
conventional large-scale transhipment is used for denoting terminals with a gantry 
crane overreaching railway tracks and lorry driving lanes complemented with reach-
stackers, i.e., large counter-balanced trucks. Terminals are dimensioned for the semi-
trailer and thus comparatively large, complicated and costly. The reach-stackers require 
a hardened surface, adding to investment costs. Any unit load is accessible for direct 
transfer between train and truck, but terminals often include a storage area. Redundant 
resources make the transhipment quick and reliable; the effect of a breakdown of a 
single transfer unit is a temporarily reduced transfer capacity of the terminals rather than 
total stand still. The technology is also used for train to train transhipment (Martinez et 
al., 2004). 

Marshalling and shunting yards2 are examples of conventional train to train transfer, 
that offer large capacity and, at least for shunting, a fairly fast transfer, as investigated 
by Bontekoning (2006).  

Several innovative technologies have been developed for increasing the capacity of 
train to train transhipment (Alicke, 2002; Nijkamp et al., 2002; Rodrigue, 2007; Rotter, 
2004). Most new-generation large-scale transfer technologies aim for a high degree of 
automation, implying significant investment costs. Some technologies reduce 
complexity by limiting the types of unit loads handled and by using dedicated rail 
wagons, while others use more incremental improvements of conventional large-scale 
technologies adapted for several types of unit loads. 

Small-scale vertical transhipment technologies implement many of the principles 
used in conventional transhipment technologies, as they grip the unit loads from above 
and the transhipment equipment carries the full weight. The complexities range from 
using standard fork-lift trucks, such as those commercially operated in Japan (Saito et 
al., 2004) and tested in Sweden (Bärthel and Woxenius, 2004), to fully automated 
integrated terminals, erected as a prototype in Switzerland (Tuchschmid, 2006). Some 
technologies limit the range of unit loads accommodated. The Japanese system is 
designed only for ten foot containers, which is unsuitable for transport of palletized 
goods (Saito et al., 2004).  

Small-scale horizontal transhipment means that only a small vertical lift is needed to 
accomplish such work as lifting a container or swap body above the container locks in 
order to make folding the support legs possible. The transhipment equipment itself is 
often not dimensioned to carry the full weight of the unit loads, and only a small force is 
needed to tranship them horizontally. Besides the possibility of slimmer dimensioning, 
the big advantage of horizontal transhipment is transhipping under the overhead contact 
line. However, this feature is also offered by some vertical transhipment technologies. 
Nevertheless, this often comes with the drawback of technical complexity, and some 
technologies depend on the simultaneous presence of rail and road vehicles at the 
terminals. The ideas of horizontal transhipment are not new – milk containers were 
transhipped horizontally between flat wagons and lorries in the United Kingdom already 
in the 1930’s. 

The lorry to ground and rail wagons group of technologies primarily facilitates 
transhipment of containers between a road vehicle and the ground. Some systems aim 
for the big market of picking up and distributing ISO-containers around ports, while 
                                                 
2 A marshalling yard uses a hill and gravity for sorting individual wagons, whereas a shunting yard forms 
trains from groups of wagons by use of a locomotive. 
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others use purpose-built containers to transport scrap iron and building site refuse. 
Technologies hoisting containers along a tilting frame, or levering them over the end of 
the lorry, have not proven to be practical for pure inland transportation of general cargo, 
due to insufficiently secured loads inside the unit. As a bonus, however, they generally 
allow for horizontal transhipment between lorries and rail wagons fitted with turntables. 
This technology has also been used for smaller unit loads, utilizing the maximum 
allowed width on rails as well as on roads. Another set of technologies fold out 
hydraulic jibs from the side of the road vehicle and lift the container after fastening it 
with a spreader or a set of chains. These pieces of equipment are usually referred to as 
self-loading trailers or side-loaders, and are used for transporting a container to the 
ground, onto another container, lorry or, as is of particular interest to this study, a rail 
wagon. All technologies handle ISO-containers but at least two brands are designed for 
also lifting swap bodies. 

The principle used when a lorry lifts a swap body from the ground has inspired some 
rail wagon manufacturers. The results are self-loading rail wagons, designed for 
running underneath and lifting swap bodies standing on their support legs, which are 
first placed in a row over the tracks by lorry drivers. The rail wagons are unique, but 
they do not interfere with the use of any conventional system employing vertical 
handling. One brand is designed as independent wagons which are also suitable for 
conventional wagonload systems, while others are intended for use in fixed, short-
coupled wagon groups or shuttle trains. The swap bodies have to be carefully sequenced 
according to the order in which they were unloaded, but the actual transhipment is very 
quick. This principle is also commercially used for moving very large special containers 
for paper, weighing up to 90 tons, and cassettes for steel transport. 

In original bimodal systems, semi-trailers are permanently equipped with wheels for 
both road and rail use. In more recent bimodal systems, reinforced semi-trailers are 
fitted onto railway bogies by lorry drivers. There are no real rail wagons involved; 
instead, two semi-trailers are mounted directly onto opposite ends of a 2-axle bogie. The 
solution saves tare weight, although the reinforced semi-trailers weigh approximately 
one ton more than standard semi-trailers. In addition, the distance between two adjacent 
semi-trailers is reduced to about 30 centimetres, with positive effects on train carrying 
capacity and aerodynamics. The system has limited transfer capacity, and the total 
transfer time is long, since they are loaded sequentially. Trains cannot be shunted or 
marshalled, since two semi-trailers share the same bogie.  

Many IRRFT designers have been inspired by the roll-on-roll-off (RoRo) principles 
used in short sea shipping, and have developed wagons for RoRo-transhipment of road 
vehicles. In the USA, with a very generous rail loading gauge, rolling vehicles onto a set 
of bridged rail wagons over a ramp has long been the dominating intermodal principle, 
and terminals are still often referred to as “ramps”, since a ramp at wagon height was 
usually the only tool needed (deBoer, 1992). Rolling highways, where full lorries are 
driven onto trains, were introduced in Europe in the 1960’s. The main purpose for these 
is to overcome a natural or legislative obstacle and is predominantly used for trans-
Alpine crossings. Wagons that can swing out the loading platform for individual loading 
have also been presented. Common for wagons used in Europe is the complex and 
costly design of accommodating full lorries within the loading gauge. Semi-trailers can 
be transhipped independently, but ISO-containers and swap-bodies require a lorry or 
chassis as an interface to the wagon. 
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The scoring in Table 2 attempts to summarize the short presentations of the 
technology categories above. The difference from Table 1 is that Table 2 rates the 
fulfilment of the requirements rather than demands. The scoring is admittedly subjective 
but strongly based on the empirical work in the mentioned investigation (Woxenius, 
1997 and 1998b). The rendering here must be kept rather short, thus the assessment 
weigh in some assumptions and facts not mentioned here. One example is that capacity 
for some of the technologies is easily scaled up by adding handling equipment, but the 
scoring in Table 2 is based on the capacity for normally fitted terminals. There is also a 
variety within each class of technologies and the grading reflects the general capabilities 
of the technologies. 

Table 2: Scoring of how well each transhipment technology class fulfils the functional requirements. 

Transhipment technology class Variant 
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Gantry cranes and reach-stackers  4 4 2 4 4 4 5 

Conventional train to train transfer Shunting 5 4 4 5 n.a. 2 5 
 Marshalling 4 3 3 4 n.a. 5 5 

New-generation large-scale transfer  5 5 1 4 n.a. 5 3 

Small-scale vertical transhipment Direct 2 3 5 4 1 5 2 
 Indirect 2 4 5 4 5 5 3 

Small-scale horizontal transhipment Direct 2 3 5 3 1 5 2 
 Indirect 2 4 5 3 5 5 3 

Lorry to ground and rail wagons  1 1 5 4 1 4 2 

Self-loading rail wagons  3 5 4 3 5 1 1 

Bimodal systems  1 1 4 3 3 1 1 

RoRo-transhipment Rolling highway 4 5 4 4 1 1 4 
 Swinging platform 4 5 4 4 1 5 4 

The higher the score, the higher the fulfilment of requirements n.a.=not applicable. 

 

5. Matching the demand and supply of transhipment technologies 
 
The scoring in Table 1 and 2 provides the basis for an analytical matching of 

requirements set by transport network designs according to what different technologies 
can offer. The matching, however, is not a mathematical exercise with an undisputable 
result that is valid in all contexts. Hence, this analysis is an attempt to generally evaluate 
if the supply of technologies allows prospective intermodal operators to choose from the 
current supply, or if new technologies must be developed. It is not intended as a 
recommendation for which technology is best suited for a certain task; the issue is 
simply too contextual for that. 
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The table in the appendix combines the grading in Table 1 and Table 2. It then 
appears how well each class of technology matches the demands for each transport 
network design and for how many criteria the technology does not fully fulfil the 
demands. The information in the appendix is condensed into Table 3, which show how 
many of the requirements that are violated for each transfer technology. Some features 
are not negotiable, and if they are not fulfilled, the technology is marked as disqualified. 
Frequency of non-fulfilment is, admittedly, a blunt measure. Nevertheless, since the 
scoring of technologies is highly contextual, further analysis requires specification of 
the case at hand, which in turn opens up for more detailed methodology. For example, 
Woxenius (1997 and 1998a) uses a weight-criterion analysis method to rank 
technologies for small-scale IRRFT and Fowkes et al. (1991) use a stated preference 
methodology for the UK market for intermodal technologies.  

 
Table 3: Matching of functional requirement and available transfer technologies.  
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Direct link 0 - - - - - - - - 2 4 2 1 
Corridor, end terminal 1 - - - - - - - 2 - - - - 
Corridor, intermediate terminal - - - - 2 0 2 0 - - - - - 
Hub-and-spoke, hub terminal 4 2 2 1 - - - - - - - - - 
Hub-and-spoke, spoke terminal 1 - - - 1 0 1 0 - 2 - - - 
Connected hubs, hub terminal 1 0 2 3 - - - - - - - - - 
Connected hubs, spoke terminal 1 - - - 1 0 1 0 - 2 - - - 
Static routes, exchange terminal 1 - 0 2 - - - - - - - - 0 
Static routes, gateway 1 1 2 1 - - - - - - - - - 
Dynamic routes, exchange 
terminal 

2 1 0 2 - 1 - 1 - - - - 0 

Numbers refer to the frequency of non-fulfilled demands; - =disqualified. 

 
Conventional large-scale transhipment and RoRo-transhipment fulfil all demands of a 

direct links design. The latter, however, repeatedly moves costly and heavy road 
vehicles, and somewhat violates the basic principle of intermodality. Bimodal systems 
and self-loading rail wagons are primarily intended for direct links, but are limited in 
the unit load scope, and as such, are only suitable for specialized applications kept under 
one management.  
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Both vertical and horizontal small-scale technologies fulfil the demands set by a 
corridor design, although indirect transhipment is preferable for efficient operation. 
Also, lorry to ground or rail wagon techniques are conceivable, but the direct 
transhipment can imply certain operational handicaps. RoRo-transhipment, with 
swinging platforms, fulfils most demands, but shares the tare weight disadvantages with 
rolling highway. The end terminals can be served by the above technologies, but can 
also be served by conventional terminals, if the volumes of different services are added. 

The hub terminal is obviously critical for a hub-and-spoke design. In competition for 
shorter distances, the new-generation large-scale technologies best match the demands, 
although conventional marshalling is conceivable. Spoke terminals are less critical and 
gantry cranes and reach-stackers are effective, but cost is a concern if there are many 
terminals in the system not used along with other services.  

New-generation technologies can also be used for the hub terminals in a connected 
hubs design, but fewer combinations of trains allow for shunting, lower volume for 
conventional terminals and indirect small-scale technologies. The demand and 
fulfilment of spoke terminals correspond roughly to that of the hub-and-spoke design. 

The exchange terminals in static routes are like hub terminals in connected hubs, but 
shunting is excluded. The gateways resemble hub terminals in the hub-and-spoke 
design. The analysis for allocated routes generally corresponds to that for static routes.  

Since at least one technology fulfils all demands, or all but one demand, for each 
terminal function, it can be stated that there is a good match between demand and 
supply of terminal technologies.  

 
 

6. Conclusions and implications 
 
Some of the developed transfer technologies are purposely and consciously developed 

addressing certain terminal functions required for operating different transport network 
designs, while others are proposed by inventors on a “solves-all-problems” basis. Other 
developers seem to not have a clear idea about which network the technology would 
best fit. Still, this study shows that most proposed technical solutions can find an 
application, although lorry to ground or rail wagon, bimodal systems and the rolling 
highway are only found suitable for narrowly focused services.  

The direct link, corridor, hub-and-spoke and connected hubs network operation 
principles are commonly applied in transport systems and exhaustively researched in 
scientific literature, although denoted differently by authors. The static and dynamic 
routes, however, are addressed less often and might attract further attention from 
researchers. 

A signal to manufacturers and inventors is that a wide variety of transhipment 
technologies have already been developed. Admittedly, new and refined technologies 
can prosper, but they can also build on earlier efforts and experiences, rather than trying 
to break through untilled soil.  

Most of the scoring in this study is based on what inventors and manufacturers 
promise in terms of technical capabilities; many technologies are never commercially 
tested or even become a prototype. The technical challenge of moving big boxes is 
insuperable; hence, inventors and manufacturers are given the benefit of the doubt that 
they can deliver the offered technical capabilities. The same does not apply to costs of 
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investments and operations, since they depend highly on the number of sold systems 
and the context in which the technologies are implemented. Here, most manufacturers 
still have to prove themselves in real operation and in their ability to find a sufficient 
number of customers. Suspicion is not easily diverted from some inventors that the 
business concept is rather to attract public development funds than really working up a 
market. One suggestion to agencies funding research is to prioritize the funding of 
analyses investigating why the developed systems are generally not implemented before 
they fund further technology development. 

The implication for the transport industry is that the relatively positive evaluation of 
the supply of transhipment technologies can encourage intermodal operators to develop 
and implement new ways of operating the rail part of their services. Although gantry 
cranes and reach-stackers scored very well, there are realistic alternatives. European 
freight rail transport is hampered by insufficient interoperability in border-crossing 
traffic and in some cases even domestically. Technical compatibility between 
intermodal systems should then focus on the exchanged resources in terms of unit loads 
and in some cases rail wagons. Compatibility is not crucial for the transhipment 
technologies that might be well-adapted to the special requirements given by the used 
network principle. 

A message to transport policy-makers is that efficient operation of some of the 
transport network designs requires track access during daytime hours, and that the 
dedicated freight network, as described by the European Commission (2001) and 
analyzed by Reynaud and Jiang (2001), is badly needed. Since significant time and 
funds will be needed, giving higher priority to freight on existing tracks is an 
intermediate means that can be implemented without significant delay. Applying non-
direct transport layouts also facilitates execution of efficient transport when direct 
infrastructure is lacking. Hence, there are tradeoffs between heavy initial investments, 
higher operational costs, environmental degradation when building infrastructures (van 
der Heijden, 2006), and operating transport systems. A less strict division between 
public and private funding might then be economically sound. For example, subsidizing 
more expensive low-built rail wagons would save significant costs that would be 
incurred by extending the UK loading gauge (The Piggyback Consortium, 1994). 

Until recent years, the markets for intermodal transportation in Europe have been 
predominately national, resulting in short transport distances and limited market sizes. 
This has led to the employment of standardized systems, or systems for all types of unit 
loads, since a large portion of the available market has to be covered by a single system. 
The current trend is working towards a true intra-European transport market. This will 
foster specialized systems targeting only a market niche. We may foresee a period of 
“trial and error” for a number of new solutions before one or more technologies reach 
the developmental stage where they can seriously challenge the existing production 
paradigm of gantry cranes and reach-stackers.  

 
 
 
 
 
 
 
 



European Transport \ Trasporti Europei  n. 35 (2007): 27-45 

 41

References 
 
Alicke, K. (2002) “Modeling and optimization of the intermodal terminal Mega Hub.” OR Spectrum, 24, 

1, pp. 1-17. 
Assad, A. A. (1980) “Models for rail transportation.” Transportation Research A, 14, 3, pp. 205-220. 
Bärthel, F. and Woxenius, J. (2004) “Developing intermodal transport for small flows over short 

distances.” Transportation Planning and Technology 27, 5, pp. 403-424. 
Bontekoning, Y. (2006) Hub exchange operations in intermodal hub-and-spoke networks, Ph.D. thesis, 

Delft University of Technology, Delft. 
Bontekoning, Y. and Priemus, H. (2004) “Breakthrough innovations in intermodal freight transport.” 

Transportation Planning and Technology, 27, 5, pp. 335-345. 
Bontekoning, Y. M., Macharis, C. and Trip, J. J. (2003) “Is a new applied transportation research field 

emerging? – A review of intermodal rail-truck freight transport literature.” Transportation Research 
Part A: Policy and Practice, 38/1:1-34. 

Bookbinder, J. H. and Higginson, J. K. (2002) “Probabilistic modeling of freight consolidation by private 
carriage.” Transportation Research Part E: Logistics and Transportation Review, 38, 5, pp. 305-318. 

Brown, T. A. and Hatch, A. B. (2002) The value of rail intermodal to the US economy, 
www.aar.org/pubcommon/documents/govt/brown.pdf, visited 2006-07-02. 

Bukold, S. (1994) “New Production models for combined transport”, WCRR ’94 - Proceedings of the 
World Congress on Railway Research, Paris, 14-16 November, pp. 133-138. 

Bukold, S. (1996) Kombinierter Verkehr Schiene/Strasse in Europa – Eine vergleichende Studie zur 
Transformation von Gütertransportsystemen, Ph.D. Thesis, Technischen Universität Hamburg-
Harburg, Peter Lang Verlag, Frankfurt am Main. In German. 

Cardebring, P. W., Fiedler, R., Reynaud, C. and Weaver, P. (2000) Summary report of the IQ project, 
TFK, Hamburg. 

CargoNet (2005) “Färre långtradare på vägarna (Fewer trucks on the road)”, Press release 2005-12-13. In 
Swedish.  

Danielis, R. and Marcucci, E. (2006) “Attribute cut-offs in freight service selection.” In Press, 
Transportation Research Part E: Logistics and Transportation Review. 

Danielis, R., Marcucci, E. and Rotaris, L. (2005) “Logistics managers’ stated preferences for freight 
service attributes.” Transportation Research Part E: Logistics and Transportation Review, 14, 3, pp. 
201-215. 

DeBoer, D. J. (1992) Piggyback and Containers – A History of Rail Intermodal on America's Steel 
Highway, Golden West Books, San Marino, Ca. 

European Commission (2001) White paper. European Transport Policy for 2010: time to decide, Office 
for official publications of the European Communities, Luxemburg.  

European Commission (2006) Keep Europe moving - Sustainable mobility for our continent, Mid-term 
review of the European Commission’s 2001 Transport White Paper, Office for official publications of 
the European Communities, Luxemburg. 

Fowkes, A. S., Nash, C. A. and Tweddle, G. (1991) “Investigating the market for inter-modal freight 
technologies.” Transportation Research A, 25, 4, pp. 161-172. 

Gellman, A. J. (1994) “An Assessment of Intermodal Transport in North America”, Swedish Transport 
Research Conference, Linköping, 12-13 January. 

Klink, H. A. and van den Berg, G. (1998) “Gateways and Intermodalism.” Journal of Transport 
Geography, 6, 1 pp. 1-9. 

Konings, J. and Kreutzberger, E. (2001) Towards a Quality Leap in Intermodal Freight Transport, 
Theoretical Notions and Practical Perspectives in Europe, TRAIL Research School, The Netherlands: 
Delft University Press. 

Kreutzberger, E. (1999a) Innovative networks and new-generation terminals for intermodal transport, the 
5th Trail PhD Congress, TRAIL Research School, Delft. 

Kreutzberger, E. (1999b) Promising innovative intermodal networks with new-generation terminals, 
Terminet, Deliverable 7, TU Delft, Delft. 

Kreutzberger, E. (2004) “The shipper’s perspective on distance and time and the operator (intermodal 
goods transport) response.” European Transport, 25-26, pp. 99-113. 

Liu, J., Li, C-L. and Chan, C-Y. (2003) “Mixed truck delivery systems with both hub-and-spoke and 
direct shipment.” Transportation Research Part E: Logistics and Transportation Review, 39, 4, pp. 
325-339. 



European Transport \ Trasporti Europei  n. 35 (2007): 27-45 

 42

Loizides, J. and Tsionas, E. G. (2002) “Productivity Growth in European Railways: a new Approach.” 
Transportation Research Part A: Policy and Practice, 36, 10, 633-644. 

Macharis, C. and Verbeke, A. (2002) “Location Analysis for Belgian Intermodal Terminals: a Tool for 
Achieving Sustainable Intermodal Transport in Belgium.” In: Notteboom, T. (Ed.) Current Issues in 
Port Logistics and Intermodality, Garant, Antwerp. 

Macharis, C., Vereecken, L. and Verbeke, A. (2002) “The possibilities of bundling in Belgium”, 
Congress Freight Transport Automation and Multimodality, 23-24 May, Delft. 

Martinez, F. M., Gutierrez, I. G., Oliveira, A. O. and Bedia, L. M. A. (2004) “Gantry crane operations to 
transfer containers between trains: a simulation study of a Spanish terminal.” Transportation Planning 
and Technology, 27, 4, pp. 261-284. 

Meinert, T. S., Youngblood, A. D., Taylor, G. D., and Taha, H. A. (1998) Simulation of railway 
component in intermodal transport, Mack-Blackwell Transportation Center, University of Arkansas, 
Fayetteville, Final Report. 

Naviland (2006) Naviland Cargo Network, www.cnc-transports.com, accessed at 2006-09-03. 
Newman, A. M. and Yano, C. A. (2000a) “Centralized and decentralized train scheduling for intermodal 

operations.” IEE Transactions, 32, 8, pp. 743-754. 
Newman, A. M. and Yano, C. A. (2000b) “Scheduling Direct and Indirect Trains and Containers in an 

Intermodal Setting.” Transportation Science, 34, 3, pp. 256-270. 
Nijkamp, P., Masurel, E. and Bergering, C. (2002) “Economic Feasibility of New Generation Terminals.” 

European Transport, 22, pp. 3-6. 
Racunica, I. and Wynter, L. (2005) “Optimal location of intermodal freight hubs.” Transportation 

Research Part B: Methodological, 39, 5, pp. 453-477. 
Reynaud, C. and Jiang, F. (2001) “The concept of dedicated ‘Trans-European Network’ for freight, a 

strategical rail network”, World Conference on Transport Research, 2001, 23-27 July, Seoul. 
Rodrigue, J-P. (2007) ”The Thruport Concept and Transmodal Rail Freight Distribution in North 

America.” Submitted for publication to Journal of Transport Geography. 
Rotter, H. (2004) “New operating concepts for intermodal transport: the mega hub in Hanover/Lehrte in 

Germany”, Transportation Planning and Technology, 27, 5, pp. 347-365. 
Rutten, B. C. M. (1995) On Medium Distance Intermodal Rail Transport, Ph.D. thesis, Delft University 

of Technology, Delft. 
Rutten, B. C. M. (1998) “The design of a terminal network for intermodal transport”, Transport Logistics, 

1, 4, pp. 279-298. 
Saito, M., Yano, Y. and Hayashi, K. (2004) “Potential for modal shift in business strategies of Japanese 

shippers”, 10th World Conference on Transport Research, Istanbul, 4-8 July. Published in “Revised 
CD/Selected proceedings”. 

Slack, B. (1990) “Intermodal transportation in North America and the development of inland load 
centres.” Professional Geographer, 42, 1, pp. 72-83. 

The Piggyback Consortium (1994) The feasiblity of a piggyback network for the British Isles, MDS 
Transmodal and Servant Transport Consultants, investigation sponsored by the European Commission 
DGVII under the PACT (Pilot Actions for Combined Transport) programme. 

Tjokroamidjojo, D., Kutanoglu, E. and Taylor, D. G. (2006) “Quantifying the value of advance load 
information in truckload trucking.” Transportation Research Part E: Logistics and Transportation 
Review, 42, 4, pp. 340-357. 

Trip, J. and Kreutzberger, E. (2002) Complex Bundling Networks and New-Generation Terminals: a 
synthesis, TRAIL Reports in Transportation Planning R02/01, Delft University Press, Delft. 

Trip, J. and Bontekoning, Y. (2002) “Integration of small freight flows in the intermodal transport 
system.” Journal of Transport Geography 10, 3, pp. 221-229. 

Tuchschmid (2006) NETHS - Neuweiler Tuchschmid Horizontal-System, 
www.tuchschmid.ch/kombiverkehr/neths.html, accessed 2006-09-22. 

van der Heijden, H-A. (2006) “Multi-level Environmentalism and the European Union: The Case of 
Trans-European Transport Networks.” International Journal of Urban and Regional Research, 30, 1, 
pp. 23-37. 

Wenger, H. (2001) UIRR 30 Jahre – Geschichte der UIRR und des Kombinierten Güterverkehrs Schiene-
Strasse in Europa 1970-2000, UIRR, Brussels. In German. 

Wiegmans, B., Rietveld, P and Nijkamp, P. (2003-2004) “Quality of terminal services.” European 
Transport/Trasporti Europei, 25/26:61-80. 

Woxenius, J. (1997) Inventory of Transhipment Technologies in Intermodal Transport, International 
Road Transport Union (IRU), Geneva. 



European Transport \ Trasporti Europei  n. 35 (2007): 27-45 

 43

Woxenius, J. (1998a) Development of Small-scale Intermodal Freight Transportation in a Systems 
Context, Ph.D. thesis, Chalmers University of Technology, Göteborg. available for download at 
www.mot.chalmers.se/staff/johwox. 

Woxenius, J. (1998b) Intermodal Transhipment Technologies – An Overview, Detached appendix to the 
Ph.D. thesis above, Chalmers University of Technology, Göteborg. available for download at 
www.mot.chalmers.se/staff/johwox. 

Woxenius, J. and Bärthel, F. (2006) Intermodal Road-Rail Transport in the European Union, Forthcoming 
in: Konings, R., H. Priemus & P. Nijkamp (eds.), The Future of Intermodal Freight Transport, 
Concepts, Design and Implementation, Edward Elgar Publishing, Cheltenham, UK. 

Woxenius, J., Andersson, E., Bärthel, F., Troche, G., Sommar, R. Trouvè, J. (2004) “A Swedish 
intermodal transport service based on line-trains serving freight forwarders”, Selected proceedings of 
the 10th World Conference on Transport Research, Istanbul, 4-8 July.  



European Transport \ Trasporti Europei  n. 35 (2007): 27-45 

 44

 

Appendix: Matching terminal types with relevant transfer technologies. 
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Direct link, end terminal 3 3 1 3 2 2 3  
Gantry cranes and reach-stackers 4 4 2 4 4 4 5 0 
RoRo-transhipment, swinging platform 4 5 4 4 1 5 4 1 
Self-loading rail wagons 3 5 4 3 5 1 1 2 
RoRo-transhipment, rolling highway 4 5 4 4 1 1 4 2 
Bimodal systems 1 1 4 3 3 1 1 4 

Corridor, end terminal 2 3 3 3 3 2 2  
Gantry cranes and reach-stackers 4 4 2 4 4 4 5 1 
Lorry to ground and rail wagons 1 1 5 4 1 4 2 3 

Corridor, intermediate terminal 1 4 4 2 4 5 2  
Small-scale vertical transhipment, indirect 2 4 4 4 5 5 3 0 
Small-scale horizontal transhipment, indirect 2 4 4 3 5 5 3 0 
Small-scale vertical transhipment, direct 2 3 5 4 1 5 2 2 
Small-scale horizontal transhipment, direct 2 3 5 3 1 5 2 2 

Hub-and-spoke, hub terminal 5 5 1 5 2 5 2  
New-generation large-scale transfer 5 5 1 4 n.a. 5 3 1 
Conventional train-train transfer, marshalling 4 3 3 4 n.a. 5 5 2 
Conventional train-train transfer, shunting 5 4 4 5 n.a. 2 5 2 
Gantry cranes and reach-stackers 4 4 2 4 4 4 5 4 

Hub-and-spoke, spoke terminal 2 2 3 2 2 2 2  
Small-scale vertical transhipment, indirect 2 2 5 4 5 5 3 0 
Small-scale horizontal transhipment, indirect 2 2 5 3 5 5 3 0 
Gantry cranes and reach-stackers 4 4 2 4 4 4 5 1 
Small-scale vertical transhipment, direct 2 2 5 4 1 5 2 1 
Small-scale horizontal transhipment, direct 2 2 5 3 1 5 2 1 
Self-loading rail wagons 3 5 4 3 5 1 1 2 

Connected hubs, hub terminal 3 4 2 5 n.a. 2 4  

Conventional train-train transfer, shunting 5 4 4 5 n.a. 2 5 0 
Gantry cranes and reach-stackers 4 4 2 4 4 4 5 1 
Conventional train-train transfer, marshalling 4 3 3 4 n.a. 5 5 2 
New-generation large-scale transfer 5 5 1 4 n.a. 4 3 3 

 



European Transport \ Trasporti Europei  n. 35 (2007): 27-45 

 45

 
Connected hubs, spoke terminal 2 2 3 2 2 2 2  

Small-scale vertical transhipment, indirect 2 2 5 4 5 5 3 0 
Small-scale horizontal transhipment, indirect 2 2 5 3 5 5 3 0 
Gantry cranes and reach-stackers 4 4 2 4 4 4 5 1 
Small-scale vertical transhipment, direct 2 2 5 4 1 5 2 1 
Small-scale horizontal transhipment, direct 2 2 5 3 1 5 2 1 
Self-loading rail wagons 3 5 4 3 5 1 1 2 

Static routes, exchange terminal 2 2 3 3 n.a. 4 4  
Conventional train-train transfer, marshalling 4 3 3 4 n.a. 5 5 0 
RoRo-transhipment, swinging platform 4 5 4 4 1 5 4 0 
Gantry cranes and reach-stackers 4 4 2 4 4 4 5 1 
New-generation large-scale transfer 5 5 1 4 n.a. 4 3 2 

Static routes, gateway 4 4 1 5 n.a. 4 2  

Gantry cranes and reach-stackers 4 4 2 4 4 4 5 1 
Conventional train-train transfer, shunting 5 4 4 5 n.a. 2 5 1 
New-generation large-scale transfer 5 5 1 4 n.a. 4 3 1 
Conventional train-train transfer, marshalling 4 3 3 4 n.a. 5 5 2 

Dynamic routes, exchange terminal 3 3 3 3 n.a. 5 3  
Conventional train-train transfer, marshalling 4 3 3 4 n.a. 5 5 0 
RoRo-transhipment, swinging platform 4 5 4 4 1 5 4 0 
Conventional train-train transfer, shunting 5 4 4 5 n.a. 2 5 1 
Small-scale vertical transhipment, indirect 2 2 5 4 5 5 3 1 
Small-scale horizontal transhipment, indirect 2 2 5 3 5 5 3 1 
New-generation large-scale transfer 5 5 1 4 n.a. 4 3 2 
Gantry cranes and reach-stackers 4 4 2 4 4 4 5 2 

Scores: The higher the score, the better the demand/fulfilment, n.a.=not applicable. Fulfilment scores 
below the requirements are underscored. 
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Abstract 
 

This paper focuses upon the potential for Urban Consolidation Centres (UCCs) to alleviate local 
environmental and traffic problems within urban areas. An international literature review was undertaken, 
interviews were held with a range of relevant parties, and an evaluation framework was developed. In 
previous work a narrow focus has typically been adopted and no examples of thorough scheme evaluation 
were found. A particular concern discussed in the paper is the identification and subsequent allocation of 
the costs and benefits of implementing and operating a UCC. Lessons learned from existing and 
attempted UCCs are then presented, and a number of themes and location types that point to successful 
implementation are identified. The likelihood of a UCC being successful depends considerably upon the 
legal and planning frameworks in the locality or country involved. 
 
Keywords: Freight consolidation; Urban transport; Transport policy; Freight scheme evaluation. 
 
 

Introduction 
 

This paper summarises key elements of the findings of a research project on Urban 
Consolidation Centres (UCCs) funded by the Department for Transport (DfT) and 
carried out by the University of Westminster (2005). The project essentially consisted of 
a scoping study that aimed to identify the potential for the development of UCCs that 
have as their principal objective the alleviation of local environmental and traffic 
concerns in urban areas. It was also concerned with the wider business and supply chain 
issues associated with the use of such centres.  

Broadly speaking the key purpose of UCCs is the avoidance of the need for goods 
vehicles to deliver part loads into urban areas (be that a city centre, an entire town or a 
specific site such as a shopping centre). This objective can be achieved by providing 
facilities in or close to the urban area whereby deliveries (retail, office, residential or 
construction) can be consolidated for subsequent delivery into the target area in an 
appropriate vehicle with a high level of load utilisation. A range of other value-added 
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logistics and retail services can also be provided at the UCC. Much of the older 
literature on transhipment centres (and similar public sector driven initiatives) can be 
said to focus on “the traditional break-bulk form of transhipment being implemented at 
an urban level on a communal, shared-user basis”, with much attention devoted to the 
use of small vehicles for the urban distribution (see for example McKinnon, 1998a and 
1998b; Battilana and Hawthorne, 1976; GLC London Freight Conference, 1975; Lorries 
and the Environment Committee, 1976; Nathaniel Litchfield and Partners, 1976). In 
contrast, much of the literature since the late-1990s talks of UCCs, which are generally 
seen to be more flexible and involve break-bulk, transhipment and groupage, often with 
a focus on maximising vehicle loads, thereby avoiding the need for vehicles to deliver 
part loads into urban centres, and with a far greater role for the private sector (see for 
example Department for Transport, 2002; Dunning, 1997; Exel, 2004; Hesse, 2004; 
Institut für Seeverkehrswirtschaft und Logistik, 2005; Köhler. and Groke, 2003). 
 

This paper addresses two key questions: 
 
• How should the impacts of UCCs be evaluated? 
• In what circumstances are UCCs likely to succeed and what are the main barriers to 

successful implementation? 
 
UCCs have been subject to much discussion and the occasional trial, but to date there 

has been a lack of evidence-based information upon which potential operators, be they 
logistics providers or local authorities, can base decisions as to the viability of such 
initiatives. A review of the literature found that no clear and detailed methodology has 
been developed for, or applied to, the evaluation of UCCs: a number of schemes have 
been evaluated to some extent, but these evaluations have tended to be fairly ad hoc and 
generally have been limited in scope. This paper presents a framework by which the 
range of UCC types can be appraised, through the identification of a clear and 
consistent method of evaluation. First of all, the key elements of the evaluation process 
are discussed. This is followed by a section highlighting the importance of ensuring that 
the distribution of the costs and benefits associated with UCCs are taken into account. 
The paper concludes with an analysis of the lessons learned from existing and attempted 
UCC schemes. 
 
 

Study approach 
 

The study consisted of three main elements. First, a comprehensive literature review 
was conducted. This covered academic journals, public sector documents and industry 
publications from the United Kingdom and elsewhere. Specific consolidation centre 
research, trials and schemes that have been referred to in the literature were also 
identified and an attempt made to record consistent data relating to each of them. The 
review provided an important input to the evaluation task. The majority of the literature 
came from France, Germany, Netherlands, Sweden, the United Kingdom and Japan, and 
a more detailed discussion can be found in the full project report (University of 
Westminster, 2005). It was clear from the literature review that evaluating UCCs is far 
from straightforward, though a number of important measures were identified. In 



European Transport \ Trasporti Europei  n. 35 (2007): 46-63 

 48

previous work, in each of the countries where UCC evaluation has taken place, a narrow 
focus has typically been adopted and no examples of thorough scheme evaluation were 
found. 

Second, interviews were held with a range of relevant parties, selected from: freight 
transport and logistics operators (both those currently involved in different types of 
consolidation schemes and those not), receivers and shippers of goods in urban areas, 
local government/policy makers with transport responsibilities. Issues addressed during 
the interviews with the sample of respondents included their views about the 
appropriateness of different types of consolidation systems with respect to factors such 
as product types, supply chain organisation, type of receiver, geography/location of 
delivery point, suitable types of vehicle, appropriate traffic regulations / restrictions, and 
localities suitable for UCCs. Respondents’ views were sought on the likely effects of 
consolidation schemes on: supply chain operations (including efficiency and security), 
supply chain costs, transport intensity, and environmental impacts. 

Finally, an evaluation framework was developed. This sought to review the evaluation 
approach applied in urban consolidation research described in the literature, together 
with consideration of how this evaluation work should ideally be carried out, as well as 
to indicate the conditions in which UCCs are likely to be most effective. This element 
forms the focus of this paper, and pulls together the key findings from the first two 
elements. 
 
 

Key elements of the evaluation framework  
 

The objectives of a specific consolidation centre may have an important bearing on 
how to evaluate the success of the UCC. The objectives could vary in the following 
ways:  

 
• They could be based on economic efficiency or environmental/social factors 

(or both) 
• They could be based on achieving supply chain-wide improvements or 

improvements in a localised geographical area (or both) 
• They could aim to bring about greater consolidation of goods destined for the 

urban area or to tranship these goods onto smaller, lighter, cleaner goods 
vehicles for final delivery (or both) 

 
Given the potentially differing objectives, it may well be the case that there is no 

single approach that can adequately evaluate all of the potential UCC types and 
applications. However, the framework identified in this paper attempts to be 
comprehensive so as to allow the evaluation of a scheme against multiple objectives. In 
practice, schemes with a more specific objective may not require all of the framework 
elements that have been proposed.  

It was evident from the review of the literature that the evaluation of a UCC is far 
from straightforward. In this section, the most important aspects that should be part of 
any such evaluation are set out. Ten different measures were identified that have 
typically been used in previous evaluations:  
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• changes in the number of vehicle trips  
• changes in the number of vehicle kilometres  
• changes in the number of vehicles  
• changes in travel time  
• goods delivered per delivery point  
• vehicle load factor  
• changes in parking time and frequency  
• changes in total fuel consumed  
• changes in vehicle emissions  
• changes in operating costs  

 
While each of these measures may be important, dependent upon the UCCs 

objectives, they in themselves are not sufficiently tightly defined to be able to be 
provide a meaningful evaluation. In previous evaluations, there appears to have been 
both a lack of consistency in comparing the “before” and “after” situations and a lack of 
clarity in identifying the precise boundaries of the parts of the supply chain being 
analysed. Many results have been presented in a relatively abstract way, with little 
quantification of the overall changes caused by a UCC across an urban area and/or 
along a supply chain. In order to achieve a more comprehensive evaluation of a UCC 
development it is desirable to identify and measure both broad indicators such as the 
impact on upstream logistics activities as well as the more specific indicators such as 
detailed changes in vehicle operations (see Table 1). 

It is evident that the ease of data collection will vary significantly between the 
different indicators. Some are fairly localised in their impacts and are relatively easy to 
obtain data for, while others are significantly greater in scope and are more problematic 
from a data collection perspective as a consequence. Some general comments about the 
evaluation of these measures have arisen from the analysis of the previous literature and 
the discussions with relevant parties. These include: 
  

• Deciding upon the boundaries of the evaluation process – this should ideally be 
as far-ranging as possible, considering the impacts on all supply chain activities 
affected by the UCC, but may practically be limited by the resources and 
timescale available. Previous analyses of the impacts of UCCs have tended to 
focus only on the very specific changes in goods movements as a result of new 
distribution patterns between the UCC and the final delivery point(s), while 
ignoring any wider changes.  

• The importance of collecting “before” data - as with any evaluation of this kind, 
it is important to clearly establish the base situation (i.e. prior to the introduction 
of the UCC) so that the impacts of the consolidation centre can be measured.  

• Standardisation of data collection between the “before” and “after” phases, to 
allow meaningful evaluation to be carried out.  

• Undertaking the evaluation in as controlled an environment as possible, though 
this often is not practical. However, it is difficult to isolate and establish the 
impacts of a UCC if it is introduced at the same time as other measures such as 
vehicle access restrictions or changes in the nature of retailing activity. In 
reality, UCCs are perhaps more likely to succeed when introduced as part of a 
package of measures, so there may be a conflict between the desire to maximise 
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the benefits and the need to evaluate thoroughly the specific impacts of the 
UCC.  

 
 
Table 1: Variables and Indicators to be Included in a Comprehensive UCC Evaluation. 
 

Broad Indicators Narrow Indicators 
 
1) Logistics and supply chain changes  
 
Potential to improve efficiency at receiving 
premises due to fewer, more reliable deliveries  
Potential to improve efficiency/sales at receiving 
premises due to stockholding & value added 
services at UCC  
On-time delivery (punctuality)  
Change in order cycle time (i.e. time between 
despatch and receipt)  
Effect of greater reliability on stockholding 
strategy  
Change in total handling costs for goods passing 
through UCC  
Change in total freight transport costs for goods 
passing through UCC  
 
2) Social/environmental impact of UCC vehicle 
activity  
 
Fossil fuel consumption  
Fuel consumption in urban area compared with 
previous consumption to make same deliveries  
Fuel consumption outside urban area compared 
with previous consumption to make same 
deliveries  
All Fossil fuel consumption by goods vehicles in 
urban area (i.e. in order to consider overall impact 
of change)  
 
Emissions  
Emissions in urban area compared with previous 
emissions to make same deliveries  
Emissions outside urban area compared with 
previous emissions to make same deliveries  
All emissions by goods vehicles in urban area (i.e. 
in order to consider overall impact of change)  
 
Congestion  
Contribution of UCC-related goods vehicle trips to 
traffic congestion inside urban area  
Contribution of UCC-related goods vehicle trips to 
traffic congestion outside urban area  
Existing or potential use of non-road modes for 
delivery to UCC  
 

 
3) Goods vehicle activity  
 
Vehicle kms  
Kms run in urban area compared with previous 
vehicle km to make same deliveries  
Kms run outside urban area compared with 
previous vehicle km to make same deliveries  
All goods vehicle km in urban area (i.e. in order to 
consider overall impact of change)  
 
Vehicle trips  
Trips in urban area compared with previous vehicle 
trips to make same deliveries  
Trips outside urban area compared with previous 
vehicle trips to make same deliveries  
All goods vehicle trips in urban area (i.e. in order 
to consider overall impact of change)  
 
Vehicle load factor  
Vehicle weight and volume utilisation for 
deliveries from UCC  
Vehicle weight and volume utilisation for supplies 
into UCC  
 
4) Loading/unloading activity  
 
Space utilisation  
Utilisation of unloading space in urban area 
compared with previous demand to make same 
deliveries  
Total utilisation of unloading space in urban area 
by all goods vehicles  
 
Time  
Duration of total time spent unloading in urban 
area compared with previous duration to make 
same deliveries  
Duration of total time spent unloading in urban 
area by all goods vehicles  
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With the wide range of variables to be measured, there are clearly many ways in 
which UCCs can potentially be evaluated, with no one single method appropriate to all 
circumstances. In this section, the evaluation methodology previously developed by 
Nemoto (1997) has been adapted to show how different UCC models can be evaluated 
using common principles. Two different models are discussed here to highlight the 
differences – the first (see Figure 1) shows the effects of a UCC model based on 
switching from poorly loaded vehicles making direct deliveries to the use of better 
loaded vehicles for goods movements from the UCC to customers (shown as receivers). 
By way of contrast, the second model (shown in Figure 2) demonstrates a fairly typical 
transhipment-type of operation, where large goods vehicles making direct deliveries to 
customers are replaced by smaller vehicles operating out of a UCC.  
 
 
 

 
Figure 1: Model 1 - Poorly Loaded Vehicles on Direct Deliveries Replaced by Better Loaded Vehicles 
from UCC. 
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Figure 2: Model 2 - Large Goods Vehicles on Direct Deliveries Replaced by Smaller Vehicles from UCC. 
 
 

Figures 1 and 2 show the main effects of UCCs on the key “parties” involved, these 
being the UCC operator, freight carriers, receivers, other road users and the 
environment. Comparison of the two diagrams reveals that the effects can be quite 
different depending on the nature of the UCC. Superficially at least, it seems that the 
use of better loaded vehicles (which may also be larger than in the pre-UCC period) 
shown in Figure 1 performs better in terms of the balance of advantages and 
disadvantages than does the transhipment of goods into smaller vehicles as shown in 
Figure 2. Of course, it is not simply the absolute number of advantages and 
disadvantages that is important, but the relative extent of each and the overall 
performance that results. However, the comparison does lend weight to the more recent 
developments in UCCs, where the emphasis has shifted away from the traditional 
transhipment model whereby goods are transferred into smaller vehicles for local 
delivery towards the use of better loaded vehicles to achieve higher levels of utilisation 
and efficiency. Further developmental work is required to enhance these models and to 
identify which is better or, indeed, whether a different variant would yield better results. 
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Previous UCC scheme evaluation 
 

One of the best existing examples of UCC evaluation is that for Tenjin in Japan 
(Nemoto, 1997). In common with some of the other more comprehensive evaluations, 
the Tenjin example is relatively thorough in terms of its analysis of the direct transport 
impacts but does not fully consider the wider effects discussed earlier. The evaluation 
identified changes in:  
 
 • the number of trucks doing the same work  
 • delivery vehicle parking time in service roads in the city centre  
 • total traffic along the trunk road to the city centre  
 • total NOx emissions in Tenjin, though measured only in one location  
 • total fuel consumption in Tenjin  
 

This is more comprehensive than many other attempts at evaluating UCCs in that it 
does try to put the scale of change attributed to the UCC into some perspective with the 
latter three bullet points. However, Tenjin is just one area within the city of Fukuoka so 
the analysis is still relatively restricted in scope. Nemoto (1997) acknowledged the 
problems of data collection and availability, which meant that the overall net social 
benefit could not be calculated. In addition, though, there is no explicit consideration of 
the financial effects, the winners and losers amongst the parties involved, or any 
significant assessment of either the upstream supply chain changes or the impacts within 
the businesses served by the UCC. There is understandably a tendency to focus on the 
localised traffic impacts (and associated environmental factors) since these are easier to 
measure and the changes can be more easily attributed to the introduction of the UCC. 
In terms of reporting successes, the more localised the scale of analysis then the more 
positive the outcome tends to be. This is the case in Tenjin, where a large reduction was 
found in the number of trucks doing the same work (61%) and a noticeable decrease in 
delivery vehicle parking time in service roads (6.8%). By contrast decreases in the other 
measures, which take a broader geographical perspective, were only a fraction of one 
per cent.  

It seems apparent from this discussion that there are many challenges involved in 
conducting a thorough evaluation of the impacts of a UCC. Even in the better examples 
from the literature, such as Tenjin, there are large gaps in the implementation of the 
evaluation methodology that mean that it is extremely difficult to thoroughly evaluate 
the effects of the introduction of a UCC.  
 
 

Allocation of costs and benefits  
 

Even when the various impacts of UCCs have been quantified (as much as is 
possible), a critical element in determining the viability of a UCC scheme is the way in 
which the costs and benefits can be allocated between the parties involved. In theory the 
quantification should be a relatively simple process, subject to agreement on the costs 
and benefits to be measured. By contrast, the degree of difficulty in allocating the costs 
and benefits is largely dependent upon the nature of the centre, and in particular the 
number and range of parties affected (e.g. numbers of transport providers, suppliers, 
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receivers). Further work is required, particularly in terms of identifying the wider 
impacts of a centre rather than just very specific changes for the particular flows using 
the UCC.  

From both the published literature and the project interviews it is clear that the degree 
of success of a UCC depends critically upon the extent to which the costs and benefits 
are shared equitably. A three stage process can be applied, as follows:  
 

1. quantification and allocation of costs  
2. quantification and allocation of benefits  
3. identification of mismatches between costs and benefits for those parties 

involved in the UCC  
 

Figure 3 demonstrates a simplified cost-benefit analysis of a scheme such as a UCC, 
with costs and benefits accruing to both the private and public sectors. Dependent upon 
the specific scheme, the costs and benefits will be distributed differently. Indeed, it is by 
no means certain that the costs will outweigh the benefits, so “over benefits” may 
accrue instead of “over costs”.  
 
 

 
 
Figure 3: Example of cost-benefit analysis for a UCC scheme. 
Source: City Ports (2005). 
 

A primary challenge is the ability to quantify all the costs and benefits so that this 
analysis can take place in a thorough manner. It is almost inevitable that for any UCC 
scheme there will be winners and losers, thus making the allocation of the costs and 
benefits a key issue. This was an issue identified particularly in a number of the project 
interviews, where the difficulties of considering the full impacts of a particular scheme 
were highlighted, since parties involved are generally only concerned about the costs 
and benefits that directly affect themselves. Considerable differences have been 
identified during the course of the study in terms of the ease of quantification and 
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allocation of costs and benefits. In general terms, the monetary costs of establishing and 
running a UCC and the distribution operation from the centre to the customers are easily 
quantified and allocated. However, as Table 2 illustrates, there may be “costs” that can 
accrue to the parties involved (depending on the operational arrangements of the UCC) 
that are less easy to express in monetary terms. The table is only indicative, but is based 
upon the project interviews and literature review and shows the wider range and 
complexity of “costs” and benefits that may apply to the different parties involved.  
 
Table 2: Illustration of the Distribution of Potential “Benefits” and “Costs” of a UCC Amongst Involved 
Parties (existence and extent of costs and benefits will depend on the operational arrangements of the 
UCC). 

 COSTS BENEFITS 
Supplier • Not a single “door-to-door” 

operation 
• Less time spent making deliveries in cities, 

leading to reduced operating costs 
• Potential to use time savings to generate 

additional revenue 
Transport 
provider 

• Security 
• Loss of control over timed 

deliveries/responsibility 
• Perceived increase in damage 

through extra handling 
• Additional handling/delivery charges 

– could be passed to supplier as 
“surcharge” 

• Routes involving UCCs allow more 
deliveries per day 

• Opportunity for night deliveries 
• Helps counter WTD driver shortage 
• Greater efficiency as no time spent slow 

running in town/parking problems etc.  
• Less slow running = improved fuel usage 

Receivers • Additional stage when chasing 
missing/late deliveries 

• Improved delivery reliability 
• Fewer deliveries/less staff disruption 
• Ability to call-off orders in parts 
• Clients able to collect purchases from UCC 
• Less storage/more selling space 
• Off-site value-added activities 
• Improved retailing (street) environment  
• Continuous waste removal/recycling 
• Clients avoid travelling to store to collect 

orders – collect at UCC 
Local 
Authority 

• Cost of policing freight movements • Potential licensing revenue 
• Fewer delivery vehicles in zone, leading to 

cleaner air, less congestion, pedestrian 
benefits and improved traffic flow 

• Potential for alternative fuel vehicles 
UCC 
operator 

• Multitude of IT & paperwork 
systems to handle but not if UCC is 
considered final delivery point and 
operator has own system to cover the 
“last mile”  

• Timed deliveries – how to service 
• Responsibility for identifying 

losses/damages at intake stage 

• Profit-making business 

Developer  
(new retail 
sites only) 

• Cost of establishing UCC if 
condition of planning consent 

• A revenue stream, either if managed in-
house or additional charge on rent 

• More rentable space as result of centralised 
receipt point and less “in-store” storage 
space 

• Single UCC makes whole site more 
attractive with fewer freight vehicle 
movements 
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The evidence suggests that the benefits are more difficult to quantify and allocate than 
the costs, and this has probably been a factor inhibiting the development of UCCs in the 
past. It is clear that many of the positive aspects identified in Table 2 are very difficult 
to quantify, certainly in monetary terms. Further work is required to clarify the nature 
and quantification of benefits, but it is possible that agreement could be reached 
amongst the parties involved in setting up and benefiting from a UCC as to how benefits 
should be valued. As an example, it may be possible to set up some form of emissions 
trading scheme, whereby an agreed sum of money is allocated to the reduction of 
emissions of key pollutants, similar to the trading schemes being developed for 
international CO2 emissions. Hypothecated revenue from transport schemes (e.g. 
congestion charging) could be used to fund these benefits on a transparent basis, such as 
per kg of pollutant avoided.  

This discussion relating to the allocation of the costs and benefits associated with 
UCCs suggests that it is critical to ensure that the issue is thoroughly examined prior to 
trying to establish a scheme, otherwise there is a danger that the UCC will be seen 
mainly as a financial drain as a result of a focus on the direct monetary costs associated 
with its operation. The diffuse nature of the costs and benefits certainly presents a 
challenge that needs to be addressed before it is likely that UCCs will become more 
widespread – a clear framework for quantifying and assessing all the impacts, both 
positive and negative, is required, together with an agreed mechanism for ensuring that 
there is an equitable distribution of the costs and benefits so that certain parties do not 
become disillusioned by having to shoulder a disproportionate share of the costs without 
reaping adequate benefit.  

In existing schemes it appears that part (or all) of the financial running costs will be 
met by the final receiver with the longer term expectation that they should accept higher 
charges because of the improvement to delivery arrangements. However there are 
examples of schemes where the transport company also meets part of the costs by a 
payment on a ‘per delivery’ basis when they leave goods at the UCC for onward 
movement. There is no evidence that receivers that meet part of the costs are able to 
negotiate reduced upstream costs with their supply chain partners. The cost of 
establishing the UCC may be met in part through support from a range of sources 
including commercial and local authority (city authority) funding. In some cases EU 
support may also be provided (e.g. CIVITAS projects and INTERREG funding of the 
City Ports Project).  
 
 

Lessons learned from existing and attempted urban consolidation centres 
 

Despite the limited evaluation of UCCs in the literature to date, it has been possible to 
draw out some key lessons from the combination of the desk research and interviews 
undertaken in the course of the research project being reported on. A number of key 
themes have emerged: 
 
• Organisational considerations 
• Scheme funding 
• UCC operations issues 
• Awareness and understanding of the UCC concept 
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Organisational considerations  
 

It appears that imposed UCC solutions are successful only if the imposing 
organisation is able to control or strongly influence all the players. Thus, at London 
Heathrow, for example, British Airports Authority (BAA) has been able to insist that 
the retailers in its terminals use its dedicated consolidation centre, and has also 
determined the ground rules under which Exel manages the centre and the freight 
operation. As landlord, BAA is clearly in control. A similar approach could be 
applicable with new major retail developments. By contrast, voluntary schemes seem 
often to be loosely constituted and are made up of a variety of players and vested 
interests. In some cases these schemes appear to have been established with only limited 
prior research and analysis. As a result, in the absence of early success, the 
arrangements quickly dissolve. 

From this it is possible to infer, though there is not sufficient evidence to support it, 
that the most likely successful alternative to an imposed UCC will be the bottom up 
approach. In this scenario the initiative would come from, for example, a street 
association or the traders in a location who wish to improve their local retailing 
environment. Such a group would drive the project by demanding the co-operation of 
their local authority in terms of traffic regulation and apply pressure to freight operators 
to devise a traffic minimisation scheme that by definition would entail a scheme of 
consolidation. In the United Kingdom, Freight Quality Partnerships (FQPs) provide a 
possible structure within which UCC schemes can be developed.  

The process leading to the establishment of a UCC will require the involvement of 
many parties from both the private and public sectors (e.g. local government, potential 
UCC operators, trade associations, local logistics companies, police authorities) and it is 
essential that everyone who is likely to have any involvement is part of the discussion 
and planning process. Without such comprehensive involvement the prospects of 
success are disproportionately diminished as it is only through involvement that 
commitment is gained. Persistence is also seen as a key element in establishing a 
successful UCC. Early success is unlikely and it will only be through continually 
adapting the operation to meet the needs of existing and prospective clients and 
constantly promoting the idea that success is likely to be achieved as the initial uptake 
will inevitably be slow. Experience in mainland Europe suggests a preference for 
legally constituted bodies involving all the main players to establish and operate UCCs, 
whereas in the UK the approach has been for a commercial organisation to take the lead 
and decide the legal and commercial framework under which it will operate. It would 
seem that the European approach risks becoming bureaucratic and inflexible whereas 
the UK approach places responsibility with one organisation that is then responsible for 
agreeing all the sub-contracts and service level agreements that are required to make the 
whole process work. Certainly, the evidence from the UK suggests that success is more 
likely where the involvement of private companies in using a UCC is voluntary, rather 
than imposed by public bodies on to private companies who tend not to have a sound 
understanding of the commercial considerations of the private companies. The role of 
local authorities, therefore, is likely to focus on promoting UCC-friendly urban policies, 
bringing together those with an interest in UCCs and their potential benefits, and 
scheme funding (see below). It is important not to underestimate the task involved in 
developing a scheme that addresses the requirements and views of the disparate parties 
likely to be involved. 
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Scheme funding  
 

The general consensus is that UCCs must be financially viable in their own right in 
the medium- to long-term and that subsidies are not a desirable solution. As part of 
wider financial considerations, however, a case might be made for hypothecated funds 
from other transport-related sources such as congestion charging and road pricing being 
used to underwrite or pump-prime UCC operations. It is apparent that, without some 
initial funding from central or local government to pay for the research work and pilot 
studies, any form of UCC that is not related to a major new development is unlikely to 
proceed let alone succeed. In order to establish a successful trial it may be desirable for 
the participating players to keep the initial cost base low. It is important that the trials be 
fit-for-purpose but that the investment be kept to a minimum. Rather than build a new 
centre, part of an existing building (with expansion potential) could be used at the 
outset. Physical expansion, more elaborate handling systems, or additional capabilities 
such as chilled and frozen produce storage, could be developed over time.  

The standard objection to UCCs is that they will lead to increased costs in the delivery 
operation. It is therefore important to discuss the wider implications of such schemes 
with the road transport industry and potential customers, and to demonstrate that by 
using such centres costs in other parts of their operation could be reduced. Such 
reductions may be achieved through, for example, less time being spent on deliveries in 
difficult and/or congested areas, shorter journey times and increased vehicle utilisation, 
and the possibility of night-time deliveries into the UCC. In this respect one of the key 
considerations is how to allocate the costs and benefits resulting from a UCC scheme as 
a whole and not solely the cost impact on a part of the supply chain or a single player. 
This is not a simple matter and it is suggested here that that the allocation of costs and 
benefits needs to be the subject of a more comprehensive and detailed pilot study. Such 
a study would encompass both the financial costs and benefits along the whole supply 
chain and the wider issue of how to handle the environmental costs and benefits.  
 
 
UCC operations issues  
 

In the same manner that it is proposed that any initial financial investment be 
minimised, the same applies to the operating methods employed during any trial. It is at 
the pilot stage that the players will be persuaded of the validity or otherwise of the 
concept and it is therefore important that the issues do not become clouded by 
operational complexity. It may therefore be appropriate to consider only simple 
handling and sortation methods at first. In addition, while the vehicles used should meet 
all the necessary environmental standards it may be inappropriate (and detrimental to 
the long term goal) to insist on using specific types of vehicle such as battery powered 
goods vehicles. On the other hand it may be possible to adopt specific technologies if 
appropriate vehicles are already owned by the organisation, or if external funding is 
available to test them or a manufacturer is prepared to provide them for trial purposes. 
The UCC concept proposed in the UK in the 1970s assumed that all deliveries within 
the area served by a UCC would be made on small vehicles (<3.5 tonne gvw) so as to 
exclude heavy goods vehicles (HGVs). It is now recognised that there is no benefit, and 
indeed there are often environmental and cost penalties, in decanting the contents of a 
well laden HGV into a greater number of light goods vehicles (LGVs).  
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Whereas the primary focus of a UCC is to consolidate loads on the inbound journey, 
if the transport operation is to be optimised it is equally important that vehicles 
returning to the UCC are as highly utilised as possible. To achieve this, inter-site 
transfers, unsold stock, waste and damaged material for recycling and orders placed by 
customers may all be candidates for return loads. Having additional services at the UCC 
may both increase revenue and augment the overall use of the UCC and therefore its 
role within the urban area. The range of such activities can be various: pre-retailing 
operations such as price ticketing and the removal of outer packaging; the assembly of 
promotional offers; waste recycling; providing a post-sale collection service for the 
retailers’ customers; and field stores for service engineers are typical examples. Given 
that one of the non-financial objections to UCCs is typically the loss of control and 
responsibility for the final leg of the delivery operation, this can be overcome by the 
UCC operator becoming the “final signatory” for a delivery and then employing, for 
example, a system of roll cages with computerised contents tracking to ensure that the 
final leg is undertaken with maximum security. Dedicated roll cages would be provided 
by the UCC operator and would be in a captive loop with tracking between the UCC 
and the delivery points. Their use would also serve to speed-up the delivery process as 
the recipient would only have to sign for a number of sealed cages and not conduct a 
full item check at the time of delivery.  

Design and operational aspects of UCCs will need to reflect the scale and type of 
activity and the range of products being handled. However, this does not preclude the 
development of a set of good practice guidelines. The location of the UCC in relation to 
its target market will have important consequences for the traffic and environmental 
benefits associated with the scheme as well as the commercial benefits of using it. If the 
UCC is located several kilometres from the final delivery points this has the advantage 
that vehicles delivering goods to the area from some distance away would not need to 
enter into the urban area at all. In addition, the distance over which specially designed 
environmentally-friendly vehicles were operated could be maximised. However, if 
small vehicles were used from the UCC, the number of vehicle trips and kilometres may 
increase. Alternatively, if the UCC was located very close to the area which it serves, 
this reduces the distance over which environmentally-friendly vehicles from the UCC 
operate, and hence the environmental benefits of the UCC. There is a clearly a need to 
carefully balance such issues when deciding upon the location. It is also important to 
note that a UCC will generate inbound and outbound goods vehicle movements. 
Therefore, the area in which the UCC is based may experience goods vehicle traffic 
growth, while the delivery area served by the UCC will gain the traffic benefits. This 
implies the need for neighbouring authorities to work closely together in planning 
UCCs with the objective of mitigating the impact on any one authority. It also suggests 
that evaluation of the success of UCCs needs to take place over the entire geographical 
area covered by the UCC. While a single UCC may be beneficial to a specific location, 
it is not yet clear what the impacts would be, particularly on the haulage industry, if a 
given region were to establish a number of UCCs, perhaps even one in each town. In 
such circumstances the benefits to the haulage industry could potentially be significant.  
 
 
Awareness and understanding of the UCC Concept  
 

It seems there is a fairly widespread lack of awareness both within the public and 
private sectors as to the opportunities that UCCs might provide if they were to be 
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established in appropriate situations. In the public sector in Britain, references to UCCs 
are frequently found in Freight Strategies and proposals for Freight Quality Partnerships 
(FQPs). However, it is rare for there to be a clear understanding of the nature of UCCs 
and the role that they can potentially play when associated with developments such as 
multiple retail complexes and the establishment of pedestrian-friendly streets in historic 
centres. From discussions with representatives of local government there is a desire to 
be in receipt of Planning Guidance as to where consideration should be given to the 
establishment of UCCs when major development proposals are being considered and 
when town centres are being restructured. The greater availability of information and 
the greater ease of determining costs and benefits mean that at present it would be easier 
to produce guidance for a site-specific UCC than for a one serving a wider location. As 
noted earlier, there may be considerable merit in undertaking an extended pilot project 
in a suitable locality. Part of that trial should include, perhaps for the first time, the 
undertaking of the very detailed levels of measurement that have been lacking in other 
trials and which could demonstrate or disprove the true benefits of UCCs. However, 
there is a commonly held misconception that there is only one model for a UCC - this is 
not the case. The evidence indicates that UCCs need to be customised to the 
requirements of the locality and clients that they serve, and therefore it is regrettable 
that when, on learning of an unsuccessful scheme, individuals all too readily assume 
that the concept does not work or is not applicable in their circumstances.  

In the private sector, those who are most likely to instigate the development of a UCC 
are the “customers” (e.g. retailers) and freight carriers. The latter are, in the main, 
intuitively resistant to such developments as they see them adding to their cost base and 
reducing their control over, and responsibility for, the products they deliver on behalf of 
their clients. Retailers are also concerned about the cost implications and whether these 
costs can be recouped through improved retail efficiency resulting from the UCC 
scheme or from other supply chain partners. These are, in themselves, valid objections 
but they are not insurmountable. To succeed, it must be demonstrated that the additional 
costs associated with a UCC operation may not have to be borne by the freight carrier or 
retailer, or if they do have to be that there may be significant benefits elsewhere in the 
operation that can reduce if not eliminate them. For example, in the case of a freight 
carrier, more efficient daytime deliveries through not having to enter a congested city 
centre and the possibility of night time delivery into the UCC could between them 
improve fleet utilisation and reduce running costs significantly. There will also be the 
opportunity in some localities to avoid congestion charges and similar time or money 
penalties. Similarly retailers may be able to use UCCs to improve their retail space and 
product assortment resulting in improved sales, and may also benefit from more reliable 
and less time-consuming deliveries. Prospective UCC operators will need to be able to 
demonstrate their ability and willingness to adopt stock receipt, inspection and control 
procedures and take responsibility for the “last mile” of a delivery thereby relieving 
freight carriers of any concerns they may have in that respect. 

As indicated above, by undertaking a carefully measured trial it should be possible to 
provide the data that are needed to enable freight carriers to evaluate the facts and 
consider the option of routing via a UCC. By this means and through general education 
on the subject of UCCs it should be possible to make the freight carriers aware of the 
problems that congested areas face and thereby engage them in helping to solve those 
problems. Not unexpectedly there is reluctance on the part of the individual players 
throughout the supply chain to consider anything but their own aspect of the operation. 
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Consequently the “total picture” – a combination of supply chain and 
environmental/social factors – is seldom considered and any potential overall benefits 
are dismissed. However, unless solutions are to be imposed on unwilling participants, it 
is vital that a positive consensus as to the benefits of a UCC be developed before any 
project will be able to progress.  
 
 

Conclusions  
 

Given the relatively low success rate of UCCs to date, especially in mainland Europe, 
it is clear that any applications have to be specific with well understood objectives, a 
clear understanding of the nature and volume of the traffic to be handled and a pre-
determined and measurable set of criteria upon which to determine success. The basis of 
any proposed UCC has to be a detailed analysis of the traffic flows into and away from 
the designated area together with an objective view of the additional services that could 
be introduced both to financially support the operation and to enhance the service 
offering to attract greater throughput. This will entail not just extensive measurement, 
itself no simple matter, but also detailed discussion with all the potential users to both 
explain the potential benefits that could be available to them and to identify the 
additional services that they might favour and use. What must be determined from the 
outset is whether the scheme has the potential to attract a critical mass of users and 
volume proportionate to its size. All too often it would appear that UCC projects have 
been based on intuition rather than hard facts and as a consequence are never likely to 
be viable. Equally the arguments that suggest that the concept “will never work” are 
based on a combination of vested interests and intuition, and in the absence of hard facts 
are not easily refuted. While it is perhaps inevitable that politicians and civil servants do 
not wish to be seen to spend unnecessarily on schemes such as UCCs, it is vital that 
sufficient consideration is given to the evaluation of schemes that are implemented so 
that good practice can be identified and lessons for the future can be learned. Also, it is 
important that there is policy consistency; there is a tendency for different types of 
transport initiatives to be in favour at different times, and for certain initiatives to fall 
down the political agenda before their worth has been fully evaluated.  

Many UCCs focus on retail operations. They appear to offer greatest scope for those 
retailers, predominantly smaller stores and independent retailers, who are not part of 
supply chains in which deliveries are already highly consolidated at distribution centres 
into full vehicle loads, since vehicles already carrying full-loads for a single retail outlet 
will not benefit. It is also important to be aware of the potential role of UCCs in other 
sectors including construction, offices, service organisations such as maintenance 
engineers, hotels and other tourist services and residential homes. Where final deliveries 
are multi-drop in nature, and geographically spread across an urban area, transport 
operators tend to suffer major inefficiencies in the “last mile” delivery operation. In a 
general sense, therefore, the concept should benefit those transport operators making 
small, multi-drop deliveries where the location, parking and unloading time are 
disproportionate to the size of the delivery, and where vehicle utilisation could be 
increased through consolidation. It is important, though, to realise that UCCs are likely 
to be better suited to some types of goods than others. In particular, the concept is 
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unlikely to be suited to perishable and highly time-sensitive products and goods with 
specific distribution and handling requirements.  

In terms of specific location types, UCCs are most likely to succeed in the following 
places:  
 

• Specific and clearly defined geographical areas such as historic town centres 
with a high incidence of small traders/outlets who are not part of a 
regional/national business with a dedicated and sophisticated supply chain and 
who are looking for a competitive edge.  

• Town centres that are undergoing a ”retailing renaissance” and that have 
transport infrastructure that would be unable to cope with the resultant increase 
in freight.  

• Historic town centres and districts that are suffering from delivery Problems 
(e.g. poor vehicle access, significant traffic congestion, constrained 
loading/unloading facilities) where there is a common interest in improving the 
street environment, rather than large town-wide schemes.  

• New and large retail or commercial developments (both in and out of town) 
where there is the opportunity to consolidate all the goods receiving and related 
activities within a dedicated part of the complex from the outset and as part of 
the total design, particularly if there is a single manager or landlord to coordinate 
and/or enforce UCC usage. From the developers perspective this also provides 
the opportunity to maximise the amount of rentable space.  

• Major construction sites where for the duration of the building programme an 
organised and disciplined flow of materials both reduces costs and facilitates an 
uninterrupted building programme.  

• Where there is “spontaneous” bottom up pressure for such a development from a 
group of potential users who have interests and objectives in common. The 
common elements could be trading in a defined geographical area or trading in a 
similar range of products over a wider area and not being part of a national 
organisation.  

 
Finally, it is important to reinforce the need for the availability of funding, since there 

is no strong evidence that any truly self-financing schemes yet exist, and strong public 
sector involvement in encouraging (or forcing) their use through the regulatory 
framework. 
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Abstract 
 

Companies are increasingly focusing on the development of core competencies as an integral part of 
their overall strategy development and implementation. The corollary of this is that functions regarded as 
being non-core are being outsourced. This paper investigates the case for and against outsourcing and in 
addition what is happening in Ireland regards outsourcing. Furthermore to analysis of current literature in 
the field, an Irish-wide postal and e-mail survey, as well as three case studies revealed many interesting 
facts. The key findings of the work are manufacturing outsourcing is now the most popular function to be 
outsourced for both small to medium sized enterprises (SMEs) and large enterprises. Large enterprises 
(LEs) do not prepare or examine hidden costs more than SMEs, nor do they differ much in relation to the 
use of consultants. Furthermore, the importance of time spent on preparing or producing contract, and the 
impact the contract can have on the supplier-buyer relation do not differ significantly. It was found that 
most companies outsourced within Ireland, which led to further investigation in that area. In relation to 
logistics outsourcing specifically, this has become very important in the supply chain over the last 20 
years as an activity that was traditionally handled by firms as a support function. At that time logistics 
activities such as warehousing, distribution, transportation and inventory management were given low 
priority compared with other business functions within the organisation. However, since the customer has 
become more demanding, the logistics function has now become a source of competitive advantage and 
there has been a growing emphasis on providing good customer service.. 
 
Keywords: Outsourcing; Ireland; Logistics. 
 
 
 
Introduction to supply chain management and logistics outsourcing 

 
Supply chain management (SCM) is concerned with the total management of the 

supply chain. The overall objectives of SCM are to optimise total supply chain costs and 
investment, in addition to deliver appropriate levels of customer service in targeted 
market segments (Sweeney, 2003). SCM provides the end customer with the right 
product at the right time, priced at the right level, in the right quantity and quality. Also, 
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the ability to satisfy customer demands while responding to relentless competitive 
pressure requires creative and often complex approaches to managing a company’s 
supply chain (Trent and Monczka, 2003). 

Traditionally the functions in Fig. 1 were managed in isolation and often operated at 
cross purposes. 

 

 
 

Figure 1: Functions in a traditional Company. 
Source: Carroll and Sweeney (2005). 

 
Supply chain management (SCM) integrates these functions by holistically managing 

the information, material and financial flows (see Fig 2). In addition for a chain to be as 
competitive as possible the material, information and money flows need to be managed 
across the supply chain which has implications for the way in which companies deal 
with their customers and suppliers (Sweeney, 2002). 

 
 
 
 
 
 
 
 
 
 

Figure 2: Functions in a company with SCM implemented. 
Source: Carroll and Sweeney (2005). 

 
SCM applies to all entities in all sectors. Improving an individual enterprise does not 

guarantee success in today’s competitive market. Without the right companies up and 
down the supply chain to work with, a company will not achieve its true potential. In 
addition, recent advances in supply chain information technology (IT) and e-commerce 
have provided businesses with the potential to improve competitive advantage.  

Growing international competition has forced manufacturers in many industries to 
guarantee fast and reliable deliveries of an increasing variety of high quality products. 
This has resulted in placing pressure on established companies in industrialised nations 
and has created opportunities for the new entrants and the nations which more recently 
have taken the path to industry. “This effect has been very pronounced in the West, with 
industry in Europe and America suffering particularly severely” (Sweeney, 2005). 

Internationally and domestically the modern business environment in which we work 
is significantly different from that of the past. New competitors are coming in at 
ferocious speeds and have eroded barriers that had previously protected a company’s 
markets. This has resulted in challenges for market share, reduced prices margins for 
many companies (Sharland, 1996). 

Buy Make Store Move Sell 

Buy Make Move Sell 

Flow of Product

Flow of Information & Money
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In order to survive, companies are outsourcing significant parts of their operations to 
cut costs and bring in companies with best in class technology and knowledge to their 
organisations. Cutting edge technology and knowledge are now recognised as 
competitive weapons but are expensive to acquire. In addition, start-up companies no 
longer “play by the rules” and are writing new ways about how to conduct business 
(Hammer and Champy, 1992). Hines and Rich (1998) claim that for a few of the 
world’s most successful organisations competitive advantage is being sought and 
achieved through their direct and indirect network of suppliers. 

Outsourcing is not a new phenomenon. Its evolution is closely connected with the 
evolution of SCM. Services such as security and canteen management have been 
outsourced since the early 1960s and earlier. However, the volume and range of 
activities has significantly increased in the last 10–15 years to include IT, personnel, 
logistics, finance and accounting and even activities traditionally central to the firm 
such as manufacturing and R&D (Bailey et al., 2002). 

Ireland, as with other Western European manufacturing countries, is currently 
experiencing a change in the way that customers and suppliers relate. The use of 
outsourcing is becoming more important and is growing significantly in a range of 
industries including: electronics, pharmaceutical, medical devices, automotive and food 
and beverage production. Consequently, organisations need to focus on areas where 
they have or can gain a competitive advantage and strengths that will enable them to 
participate successfully in an advancing global marketplace. 

Ireland has a unique and unrivalled experience of SCM. This has resulted from 
several factors including: the open nature of the economy, the high levels of imports and 
exports and the strong IT base and almost uniquely diverse base of the economy 
(Sweeney, 2003a). 

Ireland has seen an unprecedented growth since the early 1990s – the so called “Celtic 
Tiger” which was helped by public investment in education, high success levels by the 
Industrial Development Agency (IDA) in attracting inward investment and EU funding 
of infrastructure investment. One of Ireland’s bigger attractions was a ready supply of 
skilled workers, including scientists, engineers and business school graduates. As far 
back as the 1960s, the country had been investing heavily in both secondary and higher 
education.  

Now, Ireland faces more intense competition than it did, often from lower-cost rivals 
that are becoming equally adept at attracting FDI (foreign direct investment), investing 
in education and encouraging indigenous industries and higher inflation than in rival 
countries means that Irish competitiveness is being steadily eroded (Economist, 2004). 

Traditionally outsourcing is an abbreviation for “outside resource using” (Arnold, 
2000). Currently, in the simplest of forms, outsourcing takes place when an organisation 
transfers the ownership of service or function that used to be done in-house to a 
supplier. The degree of transfer of control is the defining characteristic of outsourcing. 
It concerns such questions as “the transfer of routine and repetitive tasks to an outside 
source,” “…having an outside vendor provide service that you usually perform in-
house” and “… paying other firms to perform all or parts of the work” (Zineldin and 
Bredenlow, 2003).  

Historically outsourcing was used when an organisation could not perform to world-
class excellence in all sectors of the organisation due to many factors including: 
incompetence of staff and/or management, lack of capacity with the organisation, 
financial pressures, or technological pressures. In its most basic of forms it started from 
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the basis of a single service such as canteen management, buildings management or 
computing. In addition, outsourcing was applied in overhead functions or activities 
which had no potential for competitive advantage and business processes where an end 
user could create a competitive advantage through partnerships with vendors 
specialising in a particular area (Dole, 1998). Now, outsourcing is used to build on core 
competencies and recognise that serving the customer is critical to the organisation.  

Outsourcing is not simple or easy to create or develop and support. It can have both 
positive and negative effects on key areas of the supply chain (Mason et al., 2002). 
There are many implementation problems and the failure rate is often quoted to be as 
high as 70 percent (Zineldin and Bredenlow, 2003). In addition, it can adversely affect 
employees and many transitions have been unsuccessful (Logan, 2000). Even with these 
problems recent studies have indicated that 85 percent of all companies outsource at 
least one function or service (Logan, 2000). 

Outsourcing can also help the company focus on its core competency or 
competencies. To decide what should be outsourced, a company should go back to the 
origins of the company and outsource everything else (Hammer and Champy, 1992). In 
other words, if the service/function is not a core competency of the company it should 
be considered for outsourced. Non core competencies are sidelines to a company’s core 
competency and do not always generate profits and may even reduce profits and 
outsourcing your non-core competencies is to ultimately gain the company a 
competitive edge (Insignia, 2000).  

Logistics outsourcing has become really important in the supply chain in the last 20 
years as it was traditionally handled by firms internally as a support function. At that 
time logistics activities such as warehousing, distribution, transportation and inventory 
management had been given low priority compared with the other business functions 
within the organisation. However, since the customer has become more demanding, the 
logistics function has now become a source of competitive advantage (see Table 1) and 
there has been a growing emphasis on providing good customer service (Razzaque and 
Sheng, 1998).  

 
“Logistics is the process for the efficient and timely flow of goods, services and 
information from the point of origin to the point of consumption” (Candler, 1994). 
 
Table 1: Types of Logistics services that can be outsourced. 

Warehousing Outbound 
Transportation 

Freight bill auditing/ 
payment 

Inbound 
Transportation 

Freight Consolidation/ 
Distribution Cross-docking Product Marking/ 

Labelling/ Packaging 

Selected 
Manufacturing 

Activities 
Product returns & 

repair 
Inventory 

Management 
Traffic Management/ 

Fleet Operation IT 

Product Assembly/ 
Installation Order Fulfilment Order Entry/ 

Order Processing Customer Service 

Source: Cap Gemini Ernst & Young (2001). 
 
According to Wilding and Juriado (2004) it has been estimated that about 40 percent 

of global logistics is outsourced.  
The management of the logistics function in modern organisations involves decision 

making for the complete distribution of goods and services in the marketing function 
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with a view to maximise value and minimise cost (Razzaque and Sheng, 1998). What 
has become apparent is that competitive advantage now comes from the delivery 
process as much as from the product being delivered (Razzaque and Sheng, 1998) 
which has transformed logistics from a traditional back-room function into a front office 
function. Consistent service at appropriate levels is necessary for a well run and well 
designed logistics system.  

However, in order for an organisation to handle its logistics activities efficiently and 
effectively, it must consider the following: 

 
1. Can it provide the service in-house 
2. Can it outsource the function 
3. Can it set up a subsidiary by buying a logistics firm which will provide its logistics 

function. 
 

It was evident that there was a huge variety of information found on the topic of 
outsourcing but the overall knowledge within those papers was not very widely ranged. 
Therefore, in order to add to the body of knowledge that is out there already and to find 
out information on outsourcing and business performance from an Irish perspective it 
was decided initially to conduct a survey on the Top 1,000 companies in Ireland. The 
survey will obtain a shallow amount of information from a wide number of study 
participants, then to conduct three case studies that will provide a deep amount of 
information from a small number of participants. The survey should throw up any 
information if anomalies occur between theory and what is happening. Anything that is 
not covered fully in the survey, or needs further clarification will be covered in the case 
study section. Therefore by the end of this piece of research, the results of the literature 
review will either be confirmed or contradicted by what is happened in Ireland and the 
results of the survey and the case studies will be triangulated. 
 
 
Introduction to the survey instrument 

 
The survey instrument is a standardised semi-structured questionnaire consisting of 35 

multiple choice questions and four open text questions. They were grouped into five 
categories: general company information; general outsourcing; latest outsourcing 
project; outsourcing preparation and company experience. The survey was piloted in 10 
companies and a response rate of 60 percent was recorded. However, given that there 
were changes to the survey at this point these were not included as part of the final 
sample frame. 

A survey was conducted of managing directors, supply chain managers and 
purchasing mangers in the Top 1,000 Companies in Ireland (The Irish Times, 2005). In 
all, 978 surveys were sent out – 151 by e-mail and 827 by post and 133 replies received. 
Of this, 131 usable responses were obtained and 25 were returned as undeliverable. 
Excluding returned mail, the response rate was approximately 14 percent. 

 
Level 1: Total Population = 978 companies 
Level 2: Sample Frame = Total Population = 978 companies 
Level 3: Sample Size =131 
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For the postal questionnaires, they consisted of a cover letter, questionnaire and a 
postage paid return envelope. For the e-mail questionnaires, they consisted of a cover 
letter which contained a link to the on-line questionnaire. 

The responses were received in two waves, some weeks apart. An analysis of the 
responses in each wave indicated that the late respondents were drawn from the same 
population as the early wave. Overall there was no statistical significance found 
between the early and late respondents which indicate that there are no real differences 
between the companies who replied very quickly and those who took longer to reply. It 
further indicates that there is no bias between them.  

The majority of survey respondents were from the manufacturing sector (25.5 
percent) with just over 18 percent in the service sector (see Fig. 3). 

 
Sector

Non-response 5.3%

Pharmaceutical/ Chemic 4.3%

Manufacturing 25.5%

Service 18.1%

Electonics 5.3%

Medical 5.3%

Food, Drink, Automotive 8.5%

Consumer Products 5.3%

Engineering 1.1%

Textiles & Leather 1.1%

Printing/Paper 1.1%

Tobacco 0.0%

Other(please specify) 12.8%

Financial Services 5.3%

Construction 1.1%
 

Figure 3: Sectoral Response. 
 
In addition, since two modes were used to get the surveys to the study participants, 

postal versus e-mail comparisons were carried out. Sphinx survey was used to analyse 
the results. For the purposes of this research, probability analysis was used to show if a 
value was statically significant or not. 

To ensure that the results from the survey are not biased and there were no differences 
between the late and the early respondents some analysis was done to compare these. 
These were done by using the same type of analysis as in the survey.  

 
Main survey findings 
 

In all, two hypotheses were tested in the course of the survey analysis: These were 
defined as follows: 

 
Hypothesis 1: “Total outsourcing is the main type of outsourcing that companies in 
Ireland are involved in” 
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Hypothesis 2: 
a) “The amount of outsourcing projects a company is involved in increases with the 

size of the company” 
b) “The service/function outsourced depends on the size of the company” 
c) “Cost goals are more important for SMEs than LEs” 
d) “LEs prepare more and look into more hidden costs than SMEs” 
e) “LEs offshore outsource more than SMEs” 
f) “SMEs use consultants more than LEs” 
g) “Employees affected varies by size of company” 

 
From the results, it was found that the selective outsourcing is the main type of 

outsourcing the study participants are involved in. Furthermore, it was found that there 
was no statistical significance between the types of outsourcing SMEs and LEs are 
involved in. The results also indicate that total outsourcing is not the most popular type 
of outsourcing companies are involved in. In addition, there are very few differences in 
the types of outsourcing LEs and SMEs are involved in and the types of outsourcing do 
not vary by sector. 

It was further indicated in the study that the number of outsourcing projects a 
company is involved in does not increase with the size of the company. From the results 
it was found that there was no statistical significance found between the number of 
outsourcing SMEs and LEs are involved in. However, SMEs seem more consistent in 
the number of projects they outsource with projects. 

Manufacturing outsourcing is now the most popular function to be outsourced by both 
SMEs and LEs in the Irish Republic. This concurs with objective one where we saw that 
the service sector was mainly the sector where companies have set up in Ireland since 
1990 thus indicating that manufacturing is moving out of Ireland. Other common areas 
for outsourcing are for both SMEs and LEs are: logistics and freight forwarding. 

It was also indicated that the initial goals of the outsourcing initiative do not depend 
on the size of the company. The initial goals for SMEs and LEs were the same, the only 
differences being their positioning in the top five. The top five initial goals were to be: 
 
Table 2: Types of Logistics services that can be outsourced. 

 SMEs LEs 
1. Cost Reduction Cost Reduction 
2. Increase Service Levels Efficiency Improvements 
3. Improve Cost Control/Structure =3 Improve Cost Control/Structure 
4. =4 Efficiency Improvements =3 Increase Service Levels 
5. =4 Better Quality Gain Competitive Advantage 
 
It was also indicated that LEs do not prepare more or look into hidden costs more than 

SMEs. However, a small percentage of companies – 3.5 percent of SMEs and 5.3 
percent of LEs do not look into any hidden costs which is worrying given the number of 
problems outsourcing can cause 

There was no statistical significance found between the size of a company and 
whether they offshore although it was found that LEs offshored more than SMEs with. 
Less than one in three LEs offshore outsourced and less than 15 in 100 SMEs offshore 
outsourced. Most companies seem to outsource within Ireland and given that 
manufacturing is now the most popular type of outsourcing (according to this study), it 
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seems to be counter-intuitive. Cost goals and non-cost goals are used in equal numbers 
for both SMEs and LEs.  

The service/function outsourced does not necessarily depend on the size of the 
company but SMEs might not have all the services/functions LEs have due to their size, 
for example, canteens. In addition, LEs do not prepare more or look into any more 
hidden costs than their smaller counterparts, however there were many differences in 
what they looked into.  

 
 

Introduction to case studies 
 
The rationale for using the case study approach was that there were a number of 

determinants which had to be taken into account that could not be studied effectively 
except as they interact and function within the organisation themselves, for example, 
practices and processes within a company. The survey analysis threw up many 
questions that could not be analysed except with face to face interviews with companies. 

One case study was examined. The case study was chosen on the basis of seven 
criteria: 

 
1. Sector 
2. E-mail or postal survey 
3. Company size 
4. Business performance rating 
5. Overall rating of outsourcing 
6. If they are considering outsourcing again 
7. When the company was set up 
 
The information for the case study was gleaned from a number of sources including: 

published papers about the companies; the company websites; annual financial reports; 
the questionnaire they filled out and interviews with key decision making personnel in 
the company. In all, about 10 percent of the information was gleaned from published 
sources with the other 90 percent gained from the interview process.  

The case study followed the same logic as the questionnaire design and is ordered in 
such a way so as to complement the construction of it and throw out common threads 
between the two. 

Company a is part of a much larger organisation based in the USA. It has many plants 
throughout the world, primarily in America. It has a turnover worldwide of $1 billion 
per annum. In Ireland, it has a turnover of €100 million. The company was set up in the 
1970s and is a large company. 

 
 

Logistics case study analysis 
 
Company A has been involved in four outsourcing projects. It has outsourced its 

security, canteen management, logistics and cleaning services. It initially outsourced 
their logistics function as it was seen that there were huge cost savings to be achieved 
by outsourcing it. Since then it has outsourced their canteen management, security and 
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cleaning services. The company’s definition of outsourcing is: “Taking a key activity 
and giving the responsibility to manage this activity to an outside company”. 

The latest function it has outsourced was the re-outsourcing of the logistics function. 
For this it has been involved in total outsourcing with 100 percent of the function 
outsourced. The logistics function is primarily a load on/load off business, with 40/45’ 
high cube containers and use a multimodal transport system (see Fig 4). 

 

 
Figure 4: Multimodal Transport Network. 

 
After the products are manufactured is, the containers are loaded onto a 40/45’ truck 

in Ireland. They are then taken via road to Dublin. The containers are then loaded onto a 
ferry and taken through the Irish Sea to Rotterdam. At Rotterdam they are taken off the 
ferry and loaded onto a barge and are sent up the Rhine to Emerick. Once again they are 
off loaded at Emerick and put on a trailer and moved 5 miles via road to the warehouse 
in Convent. If the need arises they will use rail. It started on their latest outsourcing 
project between January 2004 and December 2004 and is currently post implementation. 
It affected less than 30 percent of its employees and the length of the contract it awarded 
was three years. Company A recognised ten to fifteen years ago for them to stay 
competitive and survive in a very tough environment it had to become masters of its 
own destiny. Huge numbers of competition were coming in from the Far East, Taiwan 
and China.  

A joint decision between the Commercial Director and the Supply Chain Manager 
within the organisation made the decision to outsource. When it was moving at a 
reasonable pace and they both agreed it was a viable option they made a presentation to 
the Directors of the organisation. They explained to them exactly what they were doing 
and how they would ensure that the outsourcing initiative would be a success. From this 
presentation, the company Directors made the decision that the outsourcing initiative 
should proceed. In other words it was driven from the top of the company.  

The decision to outsource logistics was almost forced through a number of factors. 
When the Supply Chain Manager started in Company A seven years previously they ran 
a logistics seminar in order to reduce costs. They invited all of their suppliers into the 
factory to discuss the logistics of the company, the costs involved and how the impact of 
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competition was affecting their prices. After this, they asked the logistics providers to 
go away and come back with some cost reductions. From the seminar two things came 
out: 

 
1. They had 35 to 40 different suppliers 
2. The company were not sure they were using the right people with the correct 

level of expertise 
 
The initial goals of the outsourcing initiative can be seen in Table 3. 
 

Table 3: Initial Goals of the Outsourcing Project. 

1 Increased Service Levels 
2 Efficiency Improvements 
3 Cost Reduction  
4 Increased Economies of Scale 
5 Better Quality 

 
In addition, it was evident in the company that it was lacking expertise. It knew that 

the only ones that knew the real costs of moving goods were those that ran the ships. 
This was recognised within the company. It was further recognised that it did not have 
the expertise or the knowledge to get this information. Plus, the only way to get that was 
by outsourcing it to someone who had the knowledge and who would be hungry enough 
to get the business and cut costs.  

In addition to the initial goals of the project, there were also some factors that 
influenced the company to outsource; these can be seen in Table 4. 

 
Table 4: Factors Influencing the Decision to Outsource. 

1 Better Customer Service 
2 Lower Costs 

 
It saw that since they were spending €10-13 million per year on logistics and could it 

get even a two percent saving by outsourcing it would mean €200,000 the company. 
Company A chose Ireland for the outsourcing of logistics as they felt the first port of 

call was to look locally. If it did not find a candidate or company that it felt would be 
successful in doing what it wanted in Ireland at the end of their research, it would have 
then looked next to the UK. Again if it was not successful there it would go to central 
Europe and so on.  

The company are very familiar with Europe. The company has warehouses in the UK, 
Germany, and Belgium and are also very familiar with running logistics in Europe and 
in dealing with Europeans. It found that there were many problems with offshoring due 
to language barriers. The language issues are bigger than people realise because their 
understanding of English is not the way it thinks it is. Companies think they understand 
what we are saying but the specifics/details of what we speak are not always what they 
understand. Thus, it can have huge ramifications when it comes to doing what we want. 
From a language perspective and from a locality perspective Ireland seemed the most 
logical and best place to start. And since it found two suitable candidates in Ireland that 
could do exactly what they wanted, that is why it did not move to the UK. 

But in saying all that, it never considered offshoring initially. It always considered 
Ireland its first port of call. However, it would consider offshoring if it was to outsource 
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it again, especially into mainland Europe. It will depend on a number of criteria though, 
as to tender it into the European market will mean a horrendous amount of work, as it 
will get every freight company in the whole of Europe trying to get the business. It has 
to consider this carefully otherwise it could get swamped with documents and it could 
take up to one year to process it, or even get an understanding of it and have all the 
required meetings.  

As a result, it feels that the best place to keep these types of things is locally because 
it is dealing with local ports, local shipping etc. So, even if Company A tender it 
internationally and choose a foreign company who are experts in logistics, the 
outsourcing supplier still have got to talk to EUCON in Ireland and deal with them in 
Ireland. Hence, they are not going to get away with the Irish side of it which makes up 
approximately 30 percent of the total logistics. However, if the Irish company is not 
performing it will tender it out.  

Even though Company A chose Ireland, there are many problems here. For example, 
if you take the cost of energy, for example, oil, which relates to the cost of electricity - 
the costs have doubled since 2005. It contemplates that their energy bill alone in 2006 
will be €1 million higher than in 2005. As a result, it has got to make €1 million more to 
compensate for this loss in Ireland. These are the things that are crippling industry in 
Ireland but in particular manufacturing. If you go to Poland, their energy bills are lower 
(but not significantly) but what is drastically lower are labour costs and consequently 
companies are moving over there.  

When it outsourced the logistics function initially there were five people in the 
shipping department – one supervisor and four administrators. When it was outsourced 
two of the employees moved into the customer care department as they were 
restructuring in there and found that there were two roles available. 

In the shipping department one of the roles was kept and one of the other people 
stayed on with the new company and one person was offered redundancy. All avenues 
were considered for the other person. It was given the choice to stay, but its role in the 
company would have been deflated. It decided to do it in-house even though the 
company had very little experience of outsourcing. This was because logistics was an 
activity the supply chain manager (who was leading the project) knew a lot about. He 
had worked in logistics for over 20 years and gained a lot of experience in shipping and 
logistics. From that perspective, although they did not have any experience of 
outsourcing, it had a lot of experience of the decisions that had to be taken to ensure that 
it would work. It never even considered consultants as the company claims that the 
project did not need them. In addition, the cost of the consultants was a barrier to using 
them. 

It did in-depth company research and looked into what it called the main hidden costs 
of outsourcing – overheads, contract management, cost of transition period and the costs 
of layoffs. In addition, it went into the marketplace and examined all the relevant 
shipping companies in Ireland. Then the company went back into their own organisation 
and asked “what did they need to give the potential suppliers enough information for 
them to come back and tell them what they would do the business”. In essence it was 
pulling out data from its own systems, looking at what they were doing from an activity 
perspective and then handing the information out to the potential suppliers.  

By doing that it essentially let the potential outsourcing suppliers lead it. They were 
given the following information to work on: 
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A. What was going on in Company A now 
B. What Company A’s business was 
C. How the logistics function was made up 

 
From this the potential suppliers had to come up with a plan of how they were going 

to run and manage the logistics function. However, the company did not do any major 
risk analysis. It did not look into cultural issues as they were outsourcing within Ireland 
or language barriers (for the same reason as before). If they were outsourcing into 
Central Europe, it acknowledged that cultural problems and language barriers would 
have been very critical issues.  

The main hidden costs they looked into were from a training perspective because it 
was looking for experts in the field. The team that was in Company A was the main 
logistics team in the company. It had the knowledge and they were the ones that trained 
the new people from the outsourcing supplier. Instead of hiring in “experts” it kept the 
original employees in their roles for an extra couple of months. As a result there was 
very little cost to that. The company did not see it as a cost as such, it was just a later 
cut-off from going from the old system to the new.  

It also used the sourcing activities with the potential suppliers as a learning ground for 
them. Essentially, they were learning about Company A’s business and what they do. 
Since the supplier was an expert in the field most of the learning’s were coming to 
Company A and the knowledge transfer was coming from the outside into them.  

The company received many benefits as a result of the careful planning and choices 
they made as a result of the outsourcing initiative. Table 5 shows the top eight benefits 
the company experienced as a result of the outsourcing venture. 

 
Table 5: Top 8 Benefits of Outsourcing – Company A. 

1 Lower Prices 
2 Greater Flexibility 
3 Closer Proximity to Markets 
4 Service Levels Increased 
5 Better Customer Satisfaction 
6 Better Quality Services 
7 Better Customer Service 
8 Company more Profitable 

 
One thing that is very prevalent about logistics, according to Company A, is that the 

two most important things about logistics are: 
 

1. The service to the customer - Company A will spend any amount of money 
to get the product to the customer when they need it, but how they share the 
costs depends on the situation. 

2. Cost  
 
Other benefits include a significant reduction in costs - in the order of €3 million per 

year and the fact they were able to demonstrate to the people in the company and people 
on the periphery of the company that they were a very professional organisation. Also, 
that it was well able to manage their logistics and it was professional at doing it. This 
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was because one of the main reasons they outsourced was because Company A felt they 
were not doing it right. In addition, it is now able to manage their cash flow better.  

Furthermore it gave the company a professional image of its logistics function and the 
customer service levels significantly improved. Since the function was running more 
smoothly they were able to put more energy into delivery and lead times because it had 
much better synergies at their base. It spent most of their time in the past fighting 
suppliers trying to curb costs. Now it spends most of their time looking at where the 
best place to position their product, what is the biggest order size it can do, what is the 
best route and overall what is the most economical way of doing things.  

Since it is now dealing with just one supplier there has been a significant reduction in 
the administration costs in their finance department (see Table 6). 

 
Table 6: Administration Before and After Outsourcing 

 Before Outsourcing After Outsourcing 
No. Of Suppliers 35-40 1 
No. Of Invoices (Monthly) 2000 4 
No. Of Payments (Monthly) 100’s 4 

 
The biggest benefit to Company A is that now it is spending less time being focused 

on unimportant issues. As a direct result, it can now focus on issues that were important 
to the customer i.e. service to the customer and managing their cost base. 

With regards some of the measures in the company like profitability, customer 
satisfaction the affect outsourcing had on them can be seen in Table 7. More 
importantly, although none of the indicators shot up, they helped prevent losses.  

 
Table 7: Measures associated with Outsourcing – Company A 

Business Performance Measures  
Shareholder Price Increased Agree 
Profitability Increased Agree 
Customer Satisfaction Increased Agree 
Sales Increased Disagree 
Cash flow Increased Mainly Yes 
 
It also received intangible benefits. For example, a more professional image of 

logistics created a “feel good” factor throughout the organisation and more harmony 
among people. Since the outsource team now worked very closely with the customer 
care team, they now treat the customer care team like their customer. In the old 
scenario, the shipping team fought with the customer care team, because the customer 
care team would ask them to do things which they felt were impossible but it was the 
message of the customer.  

When asked in the survey about problems in the outsourcing initiative Company A 
said it had no problems. When pressed on this the supply chain manager said that this 
was because it had planned it well. It looked at the people they had, the knowledge they 
had within the company and how they would integrate the new team with the old team. 
It was here that it found a few minor issues – one person within Company A just could 
not get on with the outsourcing supplier. In addition, there were a few set up issues and 
a few with the supplier it had pre-outsourcing. It could see very quickly that it was 
going to lose a lot of business.  
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Other problems that have cropped up since the start of the outsourcing initiative 
include is that the outsourcing supplier is trying to keep a distance between Company A 
and their suppliers. This could have resulted in Company A losing touch with its main 
customers and their suppliers end up making the decisions. Before this was identified as 
a problem five or six key suppliers ended up talking to the outsourcing supplier because 
they feel that it is the ones that are making the decisions. To overcome this problem 
Company A arranges a twice yearly meeting with their main suppliers to discuss all 
important company business. In addition, it visits its warehouse1 sites at least once a 
quarter. Here, it discusses the business and any issues that have cropped up since the 
last meeting. 

In addition, its outsourcing supplier is good at giving Company A good news, but the 
supplier is not as quick or forthcoming about giving you bad news. Its supplier is not 
good at giving Company A information when the supplier is performing badly or not 
doing something right.  

Company A claim that the few problems they encountered come down to the fact it 
carried out a lot of before the fact preparation about what it was going to do with 
logistics once they went with it. 

But, even though Company A revealed many benefits, it is more important to 
establish the real impact of those benefits and problems encountered by its organisation. 
Since it is operating in a very competitive environment it must run its logistics very 
professionally and cost effectively as they are spending between €10-13 million per year 
on it. It is the second biggest budget within the organisation and if it is not running 
correctly it can have a huge impact on the profit margin of the organisation. Company A 
found the real impact to be: 

 
1. They can now do a line by line cost saving 
2. The can now calculate an accurate monthly incentive for their outsourcing 

supplier 
3. On time shipment – 95 percent + against customer requirements 
4. They moved from 20 percent deliveries direct to the customers to 70 percent 

(see Fig. 5). This system reduces double handing and lowers costs. 
 

 
Figure 5: Direct to Customer Move. 
                                                 
1 These are very important as they hold approximately 200,000 tonnes of product in each of their 
warehouses. 
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Since it can now spend more time on important issues like cost savings, the following 
was the impact on the organisation: 

 
1. Using a single haulier with a light weight chassis system enables them to get 

an extra 1 – 1.5 tonnes into each container (Inbound a saving of €200,000 
and outbound a saving of €100,000 was recorded) 

2. Using Swift Post instead of a courier service saves ~€20,000 per year 
3. Increasing bale size by 10kg saves ~€80,000 per year 
4. Going direct to more customers in Europe and the UK instead of going via 

warehouse - €30,000 –€50,000 per year. 
5. Increasing order size from 18-20 tonnes to 22-24 tonnes 

 
Company A rate their company’s experience of outsourcing as very good. This is 

based on the criteria described in the case study and a combination of supplier and 
outsourcer input. In addition, these include all the benefits it has acquired, especially the 
€3 million saving per year. It claims the key to its success was the relationship they 
struck up with their supplier as this also brought natural benefits to the outsourcing 
initiative. 

Company A is very dependent on the supplier. If something goes wrong with the 
supplier Company A will be left without a logistics function. On a more positive note, 
there are a lot of companies available to take over the business. It has not considered 
outsourcing again, but will do if the need arises. What it envisages will happen is the 
maintenance function will soon be outsourced.  

 
 

Conclusions 
 

Outsourcing, as it is today, would not exist if it was not for contemporary processes 
and trends related to supply chain globalisation.  Companies are now experiencing 
greater competitive pressures from lower cost countries than ever before.  This has 
resulted in companies not competing against other companies but supply chains 
competing against other supply chains.  Outsourcing is potentially one of the vital 
elements of an organisational strategy aimed at lowering costs and keeping the 
companies in high costs economies afloat.  It is helping developing countries to increase 
their GDPs as a consequence of inward investment in industrial capability.  

Outsourcing is an important area for companies in Ireland as labour and other costs 
have risen rapidly over the last 20 years.  Companies, as this study demonstrated, are 
looking for ways to increase profitability and to lower the costs of supplying products.  
Outsourcing is one of the ways companies can do this.  By outsourcing to a country 
with lower labour costs, companies can take advantage of the costs savings.  However, 
outsourcing does not come problem-free.  It can affect the performance of a business 
both positively and negatively.  It was found from this study that the benefits gained by 
a company are unique and cannot be easily replicated in another company.  

Ireland has been used as an outsourcing country for American multinationals since the 
early 1960s. Companies like Dell, Intel, Wyeth Medica, Apple and Wyeth Biopharma 
all have operations there.  However, Ireland is now becoming an outsourcer.  Many 
companies are outsourcing to lower labour cost countries/regions like Eastern Europe 
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and China to try and overcome the high level wages that are now demanded. In this 
scenario,  higher skilled jobs can often be retained in Ireland.  

Two hypotheses were constructed for the purpose of this project.  The hypotheses 
were analysed in the survey review section in the project.  For hypothesis 1 the 
hypothesis was rejected as selective outsourcing is the main type of outsourcing 
companies in Ireland are involved in. The sub hypotheses were also rejected as there 
was no statistically significant difference found between the types of outsourcing 
companies are involved in by size or by sector.    

For hypothesis 2 there were six objectives within the hypothesis to be tested and one 
sub hypothesis.  All the objectives within the hypothesis were rejected as was the sub 
hypothesis.  

 
• The number of outsourcing projects a company is involved in does not increase 

with the size of the company;  
• The service/function outsourced does not depend on the size of the company;  
• Cost goals and non-cost goals are of almost equal importance;  
• LEs and SMEs prepare the same amount;  
• LEs and SMEs offshore approximately the same amount;  
• SMEs and LEs use consultants to the same extent.   

 
The explorative research, with its theoretical and industry contributions suggests 

avenues for future research.  The findings from this study are valuable and important in 
the context of outsourcing in Ireland in order to identify areas for future research within 
outsourcing in Ireland.  It is recognised that there are limitations in terms of 
recommendations and conclusions that can be derived.  However, it is felt that it 
provides a robust foundation for future research into outsourcing in Ireland.  

Finally, outsourcing is an important strategy for companies as cost pressures increase 
and customers continue to demand more for less. The information generated through 
this research and the roadmap proposed provides companies with a robust basis for the 
planning and implementation of outsourcing initiatives. 
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Abstract 
 

Many authors have suggested that logistics information system capabilities can significantly enhance 
overall logistics competence. Majority of the studies have, however, assessed benefits that large logistics 
service providers have gained from information and communication technology (ICT) usage. The purpose 
of this study is to shed light on the ICT use and issues relevant for implementation plans among small and 
medium-sized logistics service providers. The study compares survey findings from two different 
geographical areas where the logistics service industry consists of a large number of small companies. 
The study focuses on the current status of ICT implementation, the motivators and barriers for ICT use.  
 
Keywords: Small logistics service provider; Information and Communication Technology (ICT); 
Empirical surveys; Northern and Southern Europe. 
 
 

1. Introduction 
 
Logistics service providers have a crucial role in facilitating the supply chain 

management (SCM) initiatives in Europe. There is an increasing trend to (re)locate 
manufacturing and other activities in the most favourable locations without increasing 
the customer lead times. In the context of evolving SCM adoption, manufacturers and 
retailers are increasing the outsourcing of significant parts of their logistics activities 
(McKinnon 1999). As a result, the business environment for logistics service providers 
is becoming more and more complex and technology is playing an increasing important 
role posing new strategic challenges and opportunities to logistics service providers 
(Regan and Song, 2001). In the today turbulent supply chain environment characterised 
by time compression, flexibility and agility, information technology capabilities become 
both a critical variable for logistics service differentiation (Sauvage, 2003) and a 
significant tool to cut costs and effectively serve clients through a better customisation 
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of service provided (Van Hoeck, 2002). Logistics service companies are transforming 
the scope and characteristics of their services provision in order to improve customer 
service levels. This allows logistics service companies to assume responsibility for 
several activities beyond transportation and warehousing. Logistics service companies 
are increasingly asked for advanced information services such as real-time tracking and 
tracing of shipments in addition to basic services such as transportation and 
warehousing. These advanced information services are a great challenge particularly for 
small and medium-sized logistics service providers. Innovation linked to ICT usage in 
the logistics service sector is unevenly distributed between large and small-medium 
sized companies. Large logistics service providers have invested in ICT and have 
actively developed information systems. Furthermore they have been using in-house 
information systems to support their operations for a long time. Small and medium-size 
transport and logistics service providers,1 on the other hand, have more difficulties in 
setting up ICT applications due to reluctance to change and insufficient human and 
financial resources. Smaller logistics service providers often perceive ICT as an added 
cost involving company re-organisation and skills development associated with 
technology investments. The result is that such companies have underestimated the 
potential of ICT as a tool for increasing cost-efficiency and improving customer service 
simultaneously as suggested by many authors that have stressed the potential role of 
information technology as a competitive weapon with a potential to enhance the overall 
company logistics competence (Closs et al., 1997). 

From the research standpoint, the existing studies have seldom focused on small 
logistics service providers (Gunasekaran, Ngai, 2003) and on the ICT usage in particular 
(Pokharel, 2005). This is reflected by the existing gap in the literature where 
information technology in large logistics service companies has been widely 
investigated (van Hoek, 2002; Larson, Gammelgaard, 2001; van Hoek, 2000; Berglund 
et al., 1999; Peters et al., 1998), while there is still a shortage of research in the field of 
small logistics service providers with little empirical investigation analysing the 
adoption of ICT by these companies (Evangelista, Sweeney, 2006). The limited number 
of quantitative surveys available gives rise to the need to develop research and 
investigation in order to acquire a deeper understanding and in-depth knowledge 
regarding the level of technology capability and the effects of new technologies on the 
competitive abilities of these companies. This is particularly critical for the EU logistics 
service market that is characterised by the strong presence of small logistics service 
providers.  

Given the importance of such companies in the European scenario, comparative 
studies between logistics service industries in different countries are to be beneficial. 
The cross country analysis could be of help in understanding differences and 
commonalities of ICT adoption as well as motivators and barriers in investing in ICT by 
small logistics service providers located in different EU countries. Considering the 
existing gap of knowledge, such analysis could stimulate further research in this field. 
In addition, the result can help manager of logistics service providers in comparing 
business attitude of small logistics companies operating in different countries.  

                                                 
1 In this paper, the EU definition of SMEs has been adopted. According to this definition, firms with less 
than 10 employees and turnover ≤ € 2 million are considered “micro”, firms with 10 to 50 employees and 
turnover ≤ € 10 million are “small”, and firms with less than 250 employees and turnover ≤ € 50 million 
are considered “medium-sized”. For further details, see Recommendation 2003/361/EC.  
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The article deals with the use and implementation of ICT in the logistics service 
sector. Its focus is on information technology capability of small and medium-sized 
logistics service providers in Europe. The work compare two recent surveys conducted 
in two separate geographical areas. One survey covered the Southern Europe (Italy) and 
the other the Northern Europe. The results were analysed and the responses from the 
Southern and the Northern region were compared. The analysis is based on a total of 
153 survey responses from Italy and 168 responses from the Nordic region. The results 
provide a number of information about the surveyed companies such as the general 
company profile, the technological profile, motivators and barriers in ICT investment 
and future areas of technology investment. It is to be noted that the paper is based on 
two different surveys carried out in isolation by the authors, which explains that there 
are some differences in the methodologies.  

The paper has been organised into five parts. Following this introduction, an overview 
of the logistics service market in the Barents region and Italy is provided. The third 
section describes the methodological approach used in the two surveys. In the fourth 
section the main research findings emerging from the two surveys are then presented 
together with a comparison between them. The concluding section discusses 
implications for further research in this field. 

 
 

2. Overview of the logistics service sector in the Barents region and Italy 
 
A key characteristic of the European logistics service market relates to fragmentation. 

The EU transport and logistics service industry is populated by small logistics 
companies. Eurostat (2003) data confirm such market figure. Data about the average 
company size in the transport and logistics sector show that in most EU countries 
logistics service providers are small and medium sized companies (see table 1). As 
indicated in the table below, after Spain, Finland, Italy and Sweden are the markets 
were logistics companies are smaller in comparison to other EU countries.  

Table 1: Average company size in the logistics sector in some EU countries – 2000. 

EU countries Employees per company 

Spain 3.3 
Finland 4.9 

Italy 5.5 
Sweden 6.8 
Portugal 6.9 
Denmark 8.3 
France 11.5 

Germany 14.2 
Belgium 14.7 
Austria 15.7 

United Kingdom 16.1 

Source: Eurostat, 2003. 
 
The Barents region refers to the Northern periphery of Europe. It constitutes of 

Northern counties of Finland, Norway and Sweden, and the North-Western counties of 
Russia. The area’s business environment is characterized by heavy, basic industries (e.g. 
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wood and paper, steel, mining, fishery, and oil) with customers worldwide, thinning 
population in many areas, long distances between major population centres both within 
the Barents region as well as to the centres outside the region. Companies operating in 
the Barents region must incorporate higher transportation costs in their product prices 
and yet strive to remain competitive in the global markets. Thus, logistics and 
transportation are clearly central factors in serving the industries in the Barents region. 

In the Barents region, the logistics service sector is composed of a large number of 
micro and small companies, together with few large international companies. The micro 
and small logistics service providers in the Barents region typically employ only a few 
employees and their services provided are limited to basic transportation combined with 
few value-adding services. In Finland alone, 81% of the companies in the logistics 
service sector employ 0-4 employees only (Punakivi, 2004). The Barents region has also 
attracted some large international logistics service providers to the region, such as DHL 
and UPS. These companies have a very different role in logistics: they often manage all 
the logistics operations in their (major) customers’ supply chains and are known as 
“Fourth party logistics integrators”.  

The Italian logistics service market was estimated the fifth largest European market 
(after Germany, UK, France and Benelux) in 2001 with a high expected growth rate in 
coming years (Harvey, 2003). Nevertheless, it is approximately four times smaller than 
the German market (€13.9bn against €2.9bn), while the total value of logistics 
outsourcing was approximately €12bn2 (3.6% of the Italian GNP) in the same year.  

Similarly to the logistics service sector in the Barents region, the Italian logistics 
service market is very fragmented. Confetra3 estimated that there are some 145,000 
logistics service companies operating in the Italian market in Italy on 2004. The 
fragmentation of the market is also evident considering employee data. About 50% of 
Italian logistics providers employ less than 50 people, and that 35% of them employ less 
than 9 people (KPMG, 2003). The fragmentation of the Italian logistics service industry 
emerging from the above picture has facilitated the entry of large foreign logistics 
groups in recent years. Many of the most advanced and attractive Italian providers of 
larger size with consolidated business experience were acquired by multinational 
logistics groups in the period 1998-2001, while there have been no international 
acquisitions made by Italian companies on international markets in the same period 
(Federtrasporto, 2003). 

 
 

3. Study methodology 
 

The main objective of this paper is to compare findings emerging from two recent 
surveys in order to obtain information about the level of technological capability of 
small logistics companies operating in two geographical areas. One survey has been 
carried out in Southern Europe namely in the Italian logistics service market, while the 
second covered Northern Europe (Finland, Northern Norway and Northern Sweden, 
                                                 
2 It should be noted that the difference between the above figures is because the first (i.e. €2.9bn) does not 
include transportation, while the second (€12bn) includes transportation services as part of the total value 
of logistics outsourcing. 
3 Confederazione Nazionale del Trasporto (Confetra) is the largest Italian transport and logistics service 
company association. 
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Northern parts together known as the Barents region). The comparison between the two 
investigations enables better understanding of some of the key similarities and 
differences in technology usage by small logistics companies located in two different 
geographical areas. 

A first methodological problem that both investigations faced was how to define 
logistics service companies. Many definitions of a logistics company can be found in 
recent literature. Some of the most important definitions are reported in table 2.  

 

Table 2: Main definition of logistics company according with recent literature. 

Author/s Definition 
Lieb, (1992) …the use of external companies to perform logistics functions which have 

traditionally been performed within the organisation. The functions performed 
by the third-party logistics firm can encompass the entire logistics process or 
selected activities within that process 

Virum, (1993)  …are the services offered by a middleman in the logistics channel that has 
specialised in providing, by contract, for a given time period, all or a 
considerable number of the logistics activities for other firms. It consist of a long 
term relationship between two parties which regard each other as partners 

Sink, et al. (1996)  … are multiple activities provided by an external party, assuming no ownership 
of inventory to accomplish related functions that are not desired to be rendered 
and/or managed by the purchasing organisation 

Coyle, et al. (1996) …an external supplier that performs all or part of a company’s logistics function 
Berglund, (1997)  …organisations use of external providers, in intended continuous relationships 

bound by formal or informal agreements considered mutually beneficial, which 
render all or a considerable number of the activities required for the focal 
logistical need without taking title 

Bagchi and Virum, (1998) …a long-term partnership arrangement between a shipper and a logistics vendor 
for providing a wide array of logistics services The logistics solution is worked 
out in co-operation specifically for each shipper. The goal for the relationship 
should be to develop into strategic alliances with win-win for both parties 

Murphy and Poist, (1998) …a relationship between a shipper and third party which, compared with basic 
services, has more customised offerings, encompasses a broader number of 
service functions and is characterised by a longer term, more mutually beneficial 
relationship 

Berglund, et al. (1999) …are activities carried out by a logistics service provider on behalf of a shipper 
and consisting of at least management and execution of transportation and 
warehousing. In addition, other activities can be included, for example inventory 
management, information related activities, such as tracking and tracing, value 
added activities, such as secondary assembly and installation of products, or 
even supply chain management.  

van Laarhoven, et al. (2000) …undertake management, analytical and design activities associated with 
transport and warehousing such as inventory management, information related 
activities, including tracking and tracing, as well as the value-added activities of 
secondary assembly of products and supply chain management. 

Langley, et al. (2002) … a company that provides multiple logistics services for its customers, 
whereby the third-party logistics provider is external to the customer company 
and is compensated for its services… One desirable attribute of a third-party 
logistics provider is that the multiple logistics services be integrated as opposed 
to being performed on a stand-alone basis. By providing integrated solutions the 
provider can solve its customer’s business problems more effectively. 

Delfmann, et al. (2002) …….companies that perform logistics activities on behalf of others. 

 
There are a number of features which are worth noting: 
 
• the definitions range from the quite limited (e.g. Delfmann et al., 2002), which focus 

on a narrow range of activities, to the wide ranging (e.g. Langley et al., 2002). The 
latter emphasise the role of value-adding services. This implies a spectrum of 
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organisations, from those who focus mainly (or exclusively) on transport activities 
to those who provide a wide range of value-added services. 

• a number of definitions refer to the requirement to provide “multiple” or “bundled” 
services (e.g. Sink et al.,1996; Langley et al., 2002; Virum, 1993). 

• a number of definitions incorporate references to the relationship between the 
logistics service company and its customer base (e.g. Van Laarhoven et al., 2000; 
Virum, 1993; Bagchi and Virum, 1998). 

• the concept of service provision in an integrated manner is implicit in a number of 
definitions (see comments on “multiple” or “bundled” services above). However, 
Langley et al. (2002) explicitly notes the desirability of an integrated approach to 
solution provision. 

 
In this paper the following modified version of the Berglund et al. (1999) logistics 

company definition has been used: “Third-party logistics are activities carried out by a 
logistics service provider on behalf of a shipper and consisting of at least 
transportation. In addition, other activities can be integrated into the service offering, 
for example: 

 
• Warehousing and inventory management; 
• Information related activities, such as tracking and tracing; and 
• Value added supply chain activities, such as secondary assembly and installation 

of products.” (Sweeney and Evangelista, 2005). 
 

There are a number of features of the definition that are worthy of comment: a) 
companies that provide purely transport services are included; b) the role of 
warehousing and the associated management of inventory, an integral part of many 
theoretical definitions, is cited as the first of the non-compulsory activity elements – this 
reflects the fact that for many logistics service providers their first foray into non-
transport activities is in this area; c) the non-compulsory activity elements include both 
information related activities as well as elements of supply chain functionality which 
may be outsourced by customers; d) the word “integrated” is used to indicate the 
importance, where more than one service is offered, of providing a customer with a 
coordinated logistics solution. The vast majority of European logistics service providers 
are small companies that often provide a limited range of purely transport services. For 
the purposes of the research into ICT capability, the above logistics company definition 
has been narrowed to exclude very small providers that are marginal in the context of 
the wider supply chain.  

The main method for data collection in both studies was a structured mail survey.4 
Both surveys have been conducted between 2004 and 2005. Prior to mailing the 
questionnaire, in both surveys interviews and meetings has been held with key actors to 
get overall understanding on the business practices in the small logistics service sector 
and to submit and discuss the basic survey objectives and draft questionnaire. Two 
focus groups were held before the Italian survey in 2004. Almost 20 key actors (ICT 
managers of small logistics service providers, ICT consultants, directors of Italian 

                                                 
4 A detailed description of methodology and findings of the two survey is contained in Evangelista and 
Sweeney (2006) for the Italian investigation and in Kilpala et al., (2005) for the Northern European 
survey.  
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logistics associations, researchers and academicians) were involved in the two meetings. 
Useful input was received in order to improve the suitability and the comprehensibility 
of the questionnaire. Furthermore, business associations were involved in administering 
questionnaires through the use of their mailing lists and the use of their logos. Similarly, 
several interviews were set up before the Northern European survey (see Pekkarinen et 
al., 2004). These interviews provided basis for further study in the Barents region. 
Following the interviews, a mail questionnaire was constructed together with the 
research groups in Luleå (Sweden), and Narvik (Norway). The questionnaire was 
validated with a pre-test with a number of academics and the representatives from the 
Finnish Transport and Logistics Association (SKAL).  

The following step in both surveys was to submit the questionnaire to a sample of 
small logistics service providers. In both surveys, the very smallest companies have 
been excluded from the surveys as the implementation of ICT systems for transport 
management can be commercially justified only for companies operating more than a 
couple of vehicles.  

For the Italian survey, the company information was obtained from several sources - 
partly from the Italian logistics associations that took part in the focus groups and partly 
from other sources (including logistics magazine subscribers and transport e-
marketplace databases). On the base of the most recent Confetra estimate, the total 
number of Italian logistics service providers is 145,000. Based on this, the total 
population in this survey was estimated at approximately 21,500 companies. After that a 
draft mailing list was developed containing 2,464 companies. Each individual company 
was checked and a number of inconsistencies were detected. This reduced the total 
number of companies included in the survey to 1,992. The questionnaire was mailed to 
companies throughout Italy in June 2004 with a stamped addressed return envelope for 
respondents’ returns. The total number of questionnaires received was 169. The 
questionnaires collected were filtered to resolve inconsistencies and anomalies. 16 
questionnaires were found unusable and excluded from the survey since they were 
incomplete or out of the scope of the research. The final number of usable responses 
was 153 (response rate 7.7%). 

Regarding the Northern survey, a list of mailing addresses was also obtained from 
SKAL in Finland. The Finnish data includes companies in Southern Finland as well. 
Originally the plan was to separate companies in the Northern part of the country 
(Regions of Lapland, Oulu and Kainuu), but due to the relatively low number of 
responses, the whole data is used in this report. The questionnaire was sent to a total of 
750 companies, resulting in 79 responses (response rate of 10,5%). One of the 
companies was no longer in business and the number of usable responses was thus 78. 
No telephone inquiries were conducted. In Sweden, a searchable web site, Affärsdata 
(www.affarsdata.se), PRV (Patent och Registreringsverket) and SCB (Statistiska 
Centralbyrån) were used to assess the number of logistics service providers in Norr- and 
Västerbotten. The search produces a list of 350 companies providing transportation 
services. All of the companies were selected for sample survey. The questionnaire was 
sent to 350 companies in Norr- and Västerbotten, resulting in 59 returns (response rate 
of 16.9%). In Norway, a searchable website “Guleside” (www.guleside.no) was used to 
find company information. A total of 268 companies were found in Northern Norway 
that categorized as logistics service providers. Of these 136 companies could be 
contacted by e-mail, 87 companies provided fax numbers and 45 companies could only 
be reached by regular mail. During the actual survey out-sending process, 125 surveys 
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were contacted by email, 77 by fax and 66 by regular mail. The survey in Norway 
resulted in 36 responses, of which 31 responses were effective. The response rate was 
thus 11.6%. The next section describes some of the main issues investigated in the two 
surveys. In particular, results about general company information, types of ICT tools 
adopted, motivators for ICT adoption, barriers and future areas of ICT investment are 
considered. Such results will be compared in the end of the section.  

 
 

4. ICT usage among logistics service providers 
 
General company information  
 

The survey in the Northern region resulted in responses from a total of 168 logistics 
service providers in Finland, Norway, and Sweden (total response rate of 12,3%). The 
surveyed companies are small and the majority of them are classified as micro and small 
companies as summarized in Table 3. 

Table 3: Respondent companies’ size in the Northern region. 

Employee bands Finland Norway Sweden Total Percentage 

Micro (less than 10) 
Small (from 10 to 50) 
Medium (from 51 to 250) 
Large (more than 250) 

70 
8 
- 
- 

18 
10 
2 
1 

42 
16 
1 
- 

130 
34 
3 
1 

77% 
20% 
2% 
1% 

Total 78 31 59 168 100% 

 
In Finland and Sweden, the surveyed companies typically have 2-9 own vehicles 

(82% of the companies5). The majority of the surveyed companies operate in local and 
national markets only. In Finland, manufacturing industries, building trade and paper 
and forest industries were major customers for the highest number of logistics service 
providers (other industries included retail trade and dairy goods industry). In Norway, 
manufacturing, wholesale trade, mineral exploitation and forest industry were the major 
customer industries and in Sweden, forest industry, building trade, manufacturing 
industries. Table 4 provides details about the distribution of the Italian surveyed 
companies in terms of firm size using employee bands according to the EU definition of 
SMEs (see footnote 1). Of the 153 respondents, almost 27% are micro companies and 
42.5% are small, while about 31% are medium firms. Thus, most of the sample 
consisted of small and micro companies. 

Table 4: Respondent companies’ size in Italy. 

Employee bands N. Percentage 

Micro (less than 10) 41 26.8% 
Small (from 10 to 50) 65 42.5% 
Medium (from 51 to 250) 47 30.7% 
Total 153 100% 

 

                                                 
5 The question was not included in the Norwegian survey. 
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Figure 1 provides a breakdown of the respondents by the main Italian geographical 
areas. The majority of the sample firms are located in the North of Italy (76.5%). The 
main reason for this is that the most part of the Italian manufacturing activities is 
concentrated in the North of the country.  

 

North West 65 
North East 52 

Middle 18 

South 13 
Islands 5 

North West (42.5%)

North East (34.0%) 

Middle (11.8%)

South (8.5%)
Islands (3.3%)

 
Figure 1: Italian sample firms by geographical area. 

 
The vast majority of the sample firms serve customers mainly on the domestic and 

European market. The main served industries by respondents are food, beverage and 
tobacco, chemical, oil and plastics, textile and clothing/leather goods and electrical 
appliance and machine. Most of the surveyed companies serve 3 industries (32.4%) or 
more than 3 industries (50.3%) while only about 17% of companies serve one single 
industry. 

Another issue investigated in this survey is the level of complexity of service supplied 
by the surveyed companies. The companies where asked to indicate the number of value 
added logistics services offered beyond basic service such as transportation and 
warehousing. Data analysis shows that 44 companies (28.8%) supply no value added 
service, 71 companies (46.4%) supply from 1 to 3 advanced services, 25 companies 
(16.3%) provide from 4 to 6 value added services and 13 companies (8.5%) supply 
more than 6 advanced services. This shows that, despite the small size of the companies 
investigated, a large number of them provide multiple advanced services in order to 
increase the customer satisfaction. About the type of service provided orders 
management (34.0%), packaging (30.1%) tracking and tracing (24.2%) labelling 
(22.9%) and third party inventory management (19.0%) are the main value added 
services supplied by the sample firms.  
 
 
Types of ICT tools adopted 
 

The performance of supply chain management is often closely associated with the 
level of electronic integration within the supply chain (Cassivi et al., 2004). For this 
reason it is interesting to learn in detail about ICT tools and systems used by the 
surveyed companies.  

In the Northern European survey, a 5-point Likert type of scale was used, “5” 
referring to “purchased and fully in use”, “4” referring to purchased but not fully in use, 
“3” referring to “purchased but not in use”, “2” referring to “planned to purchase”, and, 
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lastly, “1” referring to “not planned to purchase”. In figure 2 the percentages of 
companies that responded “3”, “4”, or “5” is depicted. These answers were chosen 
because they refer to a situation in which the company has invested and access to ICT 
tools. It can be seen that the majority of companies under investigation are familiar with 
computer technology and have some ICT tools available. 
 

 
 

Figure 2: Types of ICT tools adopted by companies in Northern Europe.  
 
Yet not all logistics service providers have Internet connection and the survey 

revealed that not all companies even planned to move to the Internet-age. The electronic 
data interchange (EDI) implementation is in a very incipience stage in Finland and 
Sweden, whereas some 40% of the surveyed Norwegian firms had EDI in use. Where 
the Norwegian firms were most “technology-oriented” in the Northern European 
survey, the implementation of GPS technology made an interesting exception: the GPS 
technology was more common in the Finnish companies. 

Figure 3 illustrates the different kind of ICT tools that the Italian companies adopt. 
All surveyed companies use telephone, fax, mobile, Internet and email to a great extent. 
Apart from these basic technology tools, other ICT tools used by the sample firms are 
EDI applications, LAN, and company website. EDI and LAN are in use in 
approximately 50% of the surveyed companies. Almost 70% of companies have also 
established company websites. Data show that the adoption of more complex 
technologies and applications developed for more specific purposes is quite low in the 
sample firms. The figure clearly shows that, moving from the very top (basic ICT tools) 
to the bottom (advanced ICT tools) of the graph, the usage of more sophisticated 
technologies (such as Wireless LAN, RFID, ERP and CRM) decreases significantly. 
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Figure 3: Types of ICT tools adopted by Italian companies.  

 
 

Motivators for ICT adoption 
 

Another issue investigated by the two surveys is what motivated small logistics 
service providers in Northern and Southern Europe to adopt modern ICT. In the 
Northern European survey, a 5-point Likert-type of scale was used. Table 5 shows that 
improving customer service level and improving control and planning are important 
motivators for the ICT implementation in the Northern Europe.  

Table 5: Logistics service providers’ motivators for ICT implementation in Northern Europe (scale: 1 = 
very small importance, 5 = very great importance). 

 
Perceived motivators for ICT implementation 

Finland 
Mean      Std 

Norway 
Mean     Std 

Sweden 
Mean    Std 

Improving customer service level 3.06 1.18 3.68 1.22 3.05 1.32 
Reducing costs 2.68 1.21 3.19 1.25 2.56 1.24 
Reduced needs for personnel in administration 2.06 1.17 3.39 1.17 3.08 1.32 
Improving control and planning 2.93 1.36 3.89 0.92 3.25 1.24 
Reducing human error 2.75 1.21 3.50 1.04 2.83 1.32 
Integrating customers’ logistics and production managem. systems 2.18 1.21 3.08 1.05 2.53 1.22 
Improving capability to obtain customer feedback 2.66 1.21 3.00 1.15 3.14 1.29 
Request from intermediaries 2.36 1.35 (n/a) (n/a) 2.42 1.32 

 
Improving control and planning was found an important motivator in the Northern 

European survey. The evaluation of the motivators imply that the small logistics service 
providers typically offer basic, point-to-point transportation services and motivators that 
are often reported important in the SCM literature (e.g. integration to customers’ 
logistics and production management systems) do not show great importance here, 

Telephone and Fax 151 98.7%

Mobile 138 90.2%

The Internet access 140 91.5%

E-mail 150 98.0%

Certified Email 21 13.7%

Company Website 106 69.3%

EDI 72 47.1%

GPS 37 24.2%

Bar Code 29 19.0%

Radio Frequency 33 21.6%

LAN 81 52.9%

Wireless LAN 23 15.0%

RFID 4 2.6%

ERP 11 7.2%

CRM 10 6.5%

Other 0 0.0%

Total 153

98.7%

90.2%

91.5%

98.0%

13.7%

69.3%

47.1%

24.2%

19.0%

21.6%

52.9%

15.0%

2.6%

7.2%

6.5%

0.0%
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particularly among the surveyed companies in Finland and Sweden. It is important to 
note that except for one large company, all surveyed companies are small or micro 
companies. A major driver for ICT implementation that explains the differencies 
between companies is the customer industries’required service level. Companies serving 
industries that are technologically less advanced typically show lower implementation 
rates. However, depicting such differences from our survey is challenging since many of 
the surveyed companies serve more than one customer industry.  

In the Italian survey, the respondents were asked to indicate the importance of 
particular motivators (see figure 4). Improving customer service (43%) and higher in-
company integration (36.4%) are both considered of high importance by the respondents 
in Italy. Small companies often have limited skills and resources for any development 
activities, and priority is thus given to improving the companies’ internal operations. 
Improve information exchange with supply chain partner and company competitiveness 
have been considered of medium importance, while the improvement of company’s 
brand perception and the enlargement of customers base are considered of low 
importance in influencing ICT investment. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4: Logistics service providers’ motivators for ICT implementation in Italy. 
 
 
Barriers for ICT investment 
 

Both surveys investigated the barriers that hindered ICT investment of small logistics 
service providers in the two regions. In the Northern Europe, the barriers for ICT 
investment and use were investigated in the Norwegian survey only and are reported in 
figure 5.  

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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Figure 5: Barriers for ICT investment in Norwegian survey (scale: 0 = no importance, 5 = very 
important). 

 
The Norwegian survey used a 5-point scale to measure the importance of the different 

barriers. The low level of compatibility with current system, lack of adequate employee 
training and system not being flexible enough were considered the most important 
barriers in this survey. Difficulties in system acceptance by customer and difficulties in 
achieving the planned level of work efficiency are both barriers of less importance. 

With regard to the barriers inhibiting ICT investment in Italian companies, the 
analysis provides an interesting picture (see figure 6). The most important barrier that 
inhibits ICT investment is related to financial factors. The size of investment and the 
implementation costs, together with running costs, are considered the most influential 
barriers to ICT investment. 

 
 High investment and implementation costs 1.91 

 High running  costs 1.72

Updating of personnel skills 1.49

Lack of technological skills 1.41

Unclear return on investment 1.37

Lack of technological standards 1.33

Change Management 1.31

Difficulties in selecting ICT 1.23

Difficulties in customer SCM system integration 1.19

Data security 1.06

Total 1.40
 

 
Figure 6: Barriers for ICT investment in the Italian survey (scale: 0 = no importance; 3 = very important). 

 
A further group of factors related to human resources - particularly the need to 

upgrade the existing technological skills of staff together with the lack of ICT skills - 
seem to play an important role in inhibiting ICT expenditure. Finally, the importance 
given to the lack of technological standards and difficulties in selecting appropriate ICT 
tools and applications shows that the supply side of ICT products and services 
represents a further problematic issue in relation to the wider adoption of technology. 
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Plans for future ICT investment 
 

In the Northern European survey, a question on the ICT adoption included a choice 
for plan to purchase a particular ICT tool (see figure 7). In all three surveyed countries 
in the Northern Europe, route planning software, EDI and GPS were most common 
tools that companies planned to purchase in the future. In addition, companies that had 
not yet adopted the Internet, planned to purchase it in the future. Hardly any company 
had plans to invest in WMS or bar code technology. The interviews conducted with the 
logistics service providers in Finland (Pekkarinen et al., 2004) confirm that there is an 
increasing pressure from the customer industries to implement technologies enabling 
tracking and tracing of goods. The survey results from the Northern Europe indicate that 
the surveyed logistics service providers are far behind the capability for offering product 
tracking and their do not have plans to invest in these capabilities.  
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Figure 7: Number of companies planning to invest in different ICT tools in the Northern European 
Survey. 

 
In the Italian survey directions of future ICT investment has been analysed 

considering general areas rather than a specific tool or system. Data shown in figure 8 
provide details about the importance of future technological investment areas for the 
sample firms.  

The emerging picture shows a stronger focus on competitive issues (cost reduction 
and competitiveness improvement) and customer service (error reduction, customer 
integration) rather than on company internal processes (internal functional integration, 
quality systems). Surprisingly, investment in the area of service differentiation and 
integration with other logistics service providers are considered of a lower importance. 
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Figure 8: Importance of areas for future ICT investment in the Italian Survey. 

 
 
 

Comparison of results 
 
Logistics service industry is highly fragmented in both Northern and Southern 

Europe. The survey findings reported in this study consider small and medium-sized 
logistics service providers in two different study regions.  

The results indicate that in both study regions, the majority of the logistics service 
providers are familiar with basic information technology and have some ICT tools 
available. In Italy, all companies have internet connection in place whereas in Northern 
Europe, not all companies have access to the internet and there are even companies that 
do not plan to move to the Internet-age. The EDI implementation is in a very incipience 
stage is Finland and Sweden, whereas 40% of the surveyed Norwegian companies and 
47% of the surveyed Italian companies had adopted EDI. The GPS technology was most 
widely adopted by the logistics service providers in Finland in comparison to all other 
countries. Overall, companies in both study regions widely use basic technology tools 
(mobile phone, internet access, email) while the use of more sophisticated and advanced 
technologies is relatively low in the sample firms. This is particularly true for ICT tools 
that allow high level of interaction with customers (e.g. ERP, CRM). Small companies 
in the study regions do not typically have customised ICT solutions for planning or for 
other purposes.  

Logistics service providers in both Northern and Southern Europe considered 
improvement of customer service level and better control and planning of its own 
operations for adopting ICT. Improving information exchange with other supply chain 
partners is also considered important.  

Lack of compatibility with the current system, inadequate employee training, and 
system not being flexible enough were considered the most important barriers for ICT 
investment in the Northern Europe (Norway). In Italy, the ICT investment, 
implementation and the running costs were reported important barriers for ICT 
adoption. The questions in the Italian survey differed somewhat from the Norwegian 
survey, and it is thus not possible to make comprehensive comparisons here. However, 
the responses reveal some interesting differences in experienced barriers in Northern 
and Southern Europe. In Norway, lack of adequate employee training was considered a 
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very important barrier, while in Italy it was not the greatest barrier. The Italian survey 
also considered the ICT investment and implementation and the running costs, both 
being important barriers for ICT adoption. These costs are likely barriers in the 
Northern Europe as well, particularly at present when the price of diesel fuel has 
reached its peak and dramatically reduced companies’ capability to invest in other 
purposes. Finally, the result from the two surveys put clearly in evidence the role of ICT 
supply as a barrier. Both surveys indicate the lack of technological standards as an 
important barrier for ICT investments, this being particularly true for the Northern 
survey.  

Regarding the plans to invest in ICT tools, it seems that the Italian companies have 
started to look beyond the company boundaries and want use technology to improve 
interaction with customers and other supply chain partners. Logistics service providers 
in the Northern Europe seem to have more focus on improving company internal 
operations using ICT tools. In the North, companies do not have many ICT investment 
plans.  

 
 

5. Conclusions and research implications 
 
In supply chain management, ICT is used for several purposes, such as reducing 

transactions costs and supporting the collaboration and coordination of activities 
through information sharing between organisations. A number of case study evidence 
from the world leading companies has demonstrated the importance and success of the 
ICT tools in achieving network efficiencies. This article considered the ICT capability 
of small and medium-sized companies located in two different geographical areas. The 
results show that while external communication and information sharing needs are 
recognized in a number of sample firms, small logistics providers yet seek better 
coordination of internal functions within the company.  

The logistics service industry in many European countries is highly fragmented and 
the average company size is very small. Small companies typically have limited 
resources (financial, skills) for development activities. Thus, the benefits of investing in 
modern ICT need to be clearly understood and achievable. New value adding services 
may justify the investment costs. For example, tracking and tracing of shipments 
throughout the supply chain is an increasingly common requirement in many industries. 
Small logistics service providers typically offer a limited range of value-adding 
services. ICT tools have the potential to enlarge the range of services offered by small 
logistics service providers. Furthermore, ICT could improve the customisation of 
services provided by these companies. The survey results put in evidence that this can 
be reachable if these companies will overcome the barriers for technological investment. 
In Italy, improvement of the financial situation of the micro and small logistics service 
providers would be needed to increase the ICT implementation as financial factors was 
considered the most important barriers for ICT implementation.  

From a research point of view, a number of points seems to form a future research 
agenda in this field. Firstly, considering the increasing trend of customer industries 
requiring higher integration from their supply chain partners, future research has to 
focus on the specific information value-adding services that customer require. Secondly, 
it is also important to research the training needs associated to ICT use in small and 
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medium-sized companies. Thirdly, the role of ICT supply side in the innovation process 
of small logistics companies needs to better assessed Particularly, it is important to 
assess the gap between the needs of small and medium-sized logistics service providers 
and the current offerings of ICT vendors. 

Finally, under the methodological point of view it is important to integrate findings 
emerging from the field surveys with a case study analysis. This improves internal and 
external validity of research and provides a more in depth and detailed analysis of main 
evidences achieved through the field surveys.  
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Abstract 
 

Given its potential to reduce lead times and total costs of operations, increase delivery speed, 
responsiveness and flexibility, and ultimately customer satisfaction, supply chain logistics integration can 
help to improve the competitiveness of the Italian textile and clothing (T/C) firms. However, few research 
works on supply chain management in general, and few studies on logistics integration in particular have 
focused their attention on this sector. This paper analyses the approaches to supply chain logistics 
integration adopted by T/C companies located in the Region of Campania (Southern Italy) through a 
qualitative approach based on case studies. The preliminary findings of the study highlight that the 
prevailing approach to supply chain logistics integration is limited to functional boundaries within the 
firm. 
 
Keywords: Supply chain logistics integration; Textile and clothing; Region of Campania. 
 
 
 

Introduction 
 
In the past years, European textile and clothing (hereinafter referred to as T/C) 

manufacturers have been facing unprecedented competitive pressures generated by the 
increasing globalisation trend, the process of trade liberalisation and the decline in 
international consumption. To cope with these pressures, the industry out-sourced 
operations with a lower value-added and re-engineered activities resorting to a higher 
use of quick response and more general applications of computer-aided techniques for 
design, cutting and finishing (Taplin and Winterton, 1997; Stengg, 2001). Despite these 
efforts, the increasing penetration of imports from low-wage newly industrialized 
countries makes competition on price more aggressive and the higher market volatility 
drives T/C manufacturers to get additional efficiency from extant production systems 
(Taplin, 2006). 
                                                 
∗ Corresponding author: Marcella De Martino (m.demartino@irat.cnr.it) 



European Transport \ Trasporti Europei  n. 35 (2007): 99-111 

 100

Notwithstanding its unique profile in the international scenario, also the Italian T/C 
industry has been subject to the tensions affecting this sector in other advanced 
industrialized countries. In the four-year period 2002-2005, T/C turnover in Italy 
declined by round 7 % and exports recorded a negative trend, leading to an over 10 % 
reduction in trade balance surplus (Smi-Ati, 2006). Despite the economic slowdown, the 
Italian T/C industry has maintained its leading position in the European scenario. Many 
manufacturers have been at the forefront of industrial upgrading, striving to compete on 
design, quality and fashionability, thus remaining in high value-added market segments. 
They also focused on rapid product innovation in order to enhance their brand power 
and offer “cutting edge” products that anticipate market trends (Burresi and Guercini, 
2003).  

While thanks to its creativity and product quality the Italian T/C industry has been 
able to maintain its competitive advantage vis-à-vis the rest of the world (Saviolo, 
Testa, 2000; Guercini, 2004), the rising complexity of the competitive scenario requires 
additional efforts aimed at optimising and integrating operations along the supply chain. 
Specifically, the major challenge that firms of this sector are facing is to meet the 
requirements of high quality products, minimal lead times and high flexibility while 
meeting a consumers’ demand characterised by high levels of volatility (Vona, 2003; 
Galli e Brun, 2004; Boscacci, Lucca and Maggi, 2005). As Italian T/C companies are 
confronted with the need to focus on style and quality - while improving their 
operations so as to reduce lead times and achieve high flexibility - effective supply 
chain management (SCM) and supply chain logistics integration become increasingly 
critical factors. The integration of logistics activities amongst the supply chain members 
can significantly support Italian T/C firms’ efforts to face the constantly changing 
competitive scenario, allowing for its potential to reduce redundancy and duplication 
costs, improve delivery times, responsiveness and flexibility and, ultimately, customer 
satisfaction (Stank et al., 2001). The supply chain logistics integration can potentially 
play an even more crucial role for the competitiveness of Italian T/C firms, given the 
high proportion of small-sized companies in the sector and the increased 
internationalisation of sub-contracting practices (Guercini, 2004), which combine to 
generate highly fragmented supply chains and, consequently, a higher logistical 
demand.  

Given this scenario, this paper analyses the approaches to supply chain logistics 
integration adopted by the T/C companies of the Region of Campania. This paper is 
sub-divided as follows. In the first section, the concept of supply chain logistics 
integration is introduced, analysing the essential features of logistics process integration 
within the supply chain management. The integration of logistics activities along the 
supply chain is identified as a crucial leverage to achieve a higher performance. An 
overview of the structure of the T/C sector in the Region of Campania is then provided 
to better describe the area investigated. The methodology applied in this study is then 
illustrated and the preliminary findings of the research work are presented. Finally, in 
the last section the authors draw some conclusions and implications that might be useful 
for further research. 
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Supply chain logistics integration  
 
In the past decade, literature and practice focused their attention on the integrated 

management of supply chain processes, also referred to as Supply Chain Management 
(SCM). The conventional wisdom in most supply chain management literature is that 
“the more integration - the better the performance of the supply chain” (Bagchi and 
Skjoett-Larsen, 2005). Indeed, the major assumption behind the SCM concept is that 
there is an economic rationale in integrating and coordinating activities and processes 
carried out in sequence (Christopher, 1992; Hakansson and Persson, 2004).  

In this respect, the logistics function plays a key role. Logistics has been traditionally 
defined as the process of planning, implementing and controlling the efficient flow and 
storage of goods, services and related information from the point of origin to the point 
of consumption in order to meet customers’ requirements (Council of Logistics 
Management, 1998). Given its “boundary-spamming” nature, logistics can be used as a 
vehicle for cross-functional integration (Morash et al., 1996) as well as for coordination 
and integration of activities along the chain (Langley and Holcomb, 1992; Bowersox 
and Closs, 1996; Min and Keebler, 2001). Overall, in the SCM literature there is general 
agreement that competitive supply chains employ well-integrated logistical processes 
(Stank et al., 2001). 

The traditional approach of logistics integration focused on functional boundaries 
within a firm (Bowersox and Daugherty, 1987), whereas a more recent approach of 
logistics integration expands the scope of integration across firm boundaries along the 
entire supply chain (McGinnis and Kohn, 1990; Stock et al., 1998, 2000). In this 
respect, supply chain logistics integration is characterized by the integration of logistics 
activities across functional departments within the firm, as well as by the integration of 
the firm’s logistics activities with the logistics activities of other supply chain members 
(Stock et al., 1998). This notion of supply chain logistics integration reflects the 
growing importance of logistics as a coordinating mechanism amongst the actors of the 
supply chain and, ultimately, as a source of customer value and competitive advantage 
(Chen and Paulraj, 2004). 

Research on the topic has provided evidence of an increased operational and/or 
organizational performance as result of the integration of logistics processes within and 
across firm’s boundaries. Larson (1994) reported a significant relationship between 
inter-organizational logistics integration and total costs reduction. Ellinger et al. (1997) 
provided empirical support for the relationship between integrated management of 
logistics activities and customer service performance. Stock et al. (1998, 2000) found 
high levels of internal and external logistics integration to be crucial for improving the 
performance of firms in extended manufacturing supply chains. Empirical evidence 
supporting the link between logistics integration and superior operating performance has 
been also provided by Bowersox et al. (1999) and Stank et al. (2001). 

However, research works on supply chain management in general (Bruce, Daly and 
Towers, 2004) and studies on logistics integration in particular have usually neglected 
this sector.  
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The textile/clothing sector in the Region of Campania: an overview 
 
The notable dimension of the Italian T/C sector is still an element that distinguishes 

Italy from other European countries with high labour costs (Stengg, 2001; Guercini, 
2004; Taplin, 2006). The T/C sector represents a substantial share of the Italian 
manufacturing industry (over 9 % of the turnover and 12% of the total employees 
working in this industry). These figures are considerably higher than EU average, 
accounting for 3.7 % of turnover and 7.2 % of employees in the manufacturing industry 
(Eurostat, 2003). The peculiarity of the Italian T/C sector within the European scenario 
is also due to a number of differences concerning the industrial organization of the 
manufacturing process and the structure of the apparel distribution channels (Guercini, 
2004). With regard to the manufacturing process, a striking feature is the considerable 
number of Italian T/C firms, most of which are quite small and locally aggregated in 
industrial districts. As to the distribution channels, independent and traditional retailers 
cover the largest market share, whereas other European countries are characterized by 
an increasing predominance of large distribution chains and specialised chains.  

Analysing the regional distribution of the Italian T/C industry, round 26% of the firms 
in this sector are based in Southern Italy. Campania is the second region, following 
Puglia, with 31% of the total T/C firms in this area (Consorzio Promos Ricerche, 2005). 
The profile of the T/C firms in the region reflects the specificities of the sector at the 
national level in terms of both industrial organization and distribution structure. The 
vast majority of T/C firms operating in the region are small and medium-sized 
enterprises (SMEs) locally aggregated in the five industrial districts ratified by the 
Campania region1 (Grumo Nevano-Aversa, Calitri, Sant’Agata dei Goti, San Marco dei 
Cavoti and San Giuseppe Vesuviano). Moreover, as for the whole Italian T/C industry, 
the retail distribution of apparel in the region consists of independent retailers that, 
despite the recent decline of their market share, still hold a leading position within the 
total market of apparel consumption. 

The region is characterized by a strong vocation for clothing, with over 80% of the 
firms in the sector focusing on apparel manufacturing (Table 1).  

Table 1: Campania T/C sector – number of firms. 

 2001 2005 
 No. % No. % 
Textile 864 18 1204 19 
Clothing 3855 82 5224 81 
Total 4719 100 6428 100 

Source: Consorzio Promos Ricerche, 2005. 
 

Specifically, apparel companies can be sub-divided into two main groups. The first 
group includes few companies with strong brands that are successfully positioned on the 
national and international markets and cover upper-class niche segments. The second 
                                                 
1 It is worth noting, however, that in most cases the mechanisms of exchange, generation and 
reproduction of intangible resources (knowledge, trust) and the integrated set of social and economic 
relations that usually characterize the entrepreneurial approach in the industrial district do not fully work 
within these local systems. In this respect, the traditional economic notion of “industrial district” cannot 
be fully applied to the regional systems specialized in T/C (Izzo and Ricciardi, 2006). 
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group comprises the vast majority of very small firms typically specialised in single 
activities of the apparel manufacturing cycle (cutting, sewing, ironing, etc.) and acting 
as subcontractors for larger firms at the local or national level. As illustrated in Table 1, 
textile manufacturers are a small percentage of the T/C firms in the region; most of 
them are specialized in top quality products, such as fine fabrics for furnishings targeted 
to the end user market.  

The complex and fragmented structure of the T/C pipeline in the region is illustrated 
in Figure 1.  
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1: Campania textile/clothing pipeline. 
Source: adapted from Izzo and Ricciardi (2006). 
 

Research methodology 
 
As already mentioned, the research was of an exploratory type being focused on an 

industry where few research works on supply chain logistics integration had been 
previously conducted. For this reason a qualitative approach was chosen, based on case 
studies. Indeed, the case method lends itself to early, exploratory investigations in areas 
where the variables are still unknown and the phenomenon is not fully understood 
(Meredith, 1998; Stuart et al., 2002). This approach gave us the necessary background 
to gain a first insight into the complex phenomenon of supply chain logistics integration 
in the T/C sector as a first step to outline questions and assumptions for a following 
study (Voss et al., 2002; Yin, 1994). Case studies were aimed at identifying and 

Textile 
manufacturers

 
(spinning, 

weaving, dying)

Apparel 
manufacturers

 
(design) 

Retailers 
 

Independent 
stores/ 

distribution 
chains 

C
us

to
m

er
s 

Fu
rn

is
hi

ng
s, 

au
to

m
ot

iv
e 

in
du

st
rie

s  
cu

st
om

er
s 

Raw materials 
suppliers 

 
(Northern Italy, 
Europe, East) 

Components  
suppliers 
(buttons, 

zippers, etc) 

Specialized  
sub-contractors 

 

(cutting, sewing, 
ironing) 

Micro-firms 
 and  

independent 
workers 

   Demand flow     Material flow 

 
Agents, 

intermediaries 

 
 W

ho
le

sa
le

rs
 



European Transport \ Trasporti Europei  n. 35 (2007): 99-111 

 104

comparing the approaches through which logistics integration (if any) is achieved from 
the perspective of T/C manufacturers. 

The research work was sub-divided into three stages. In the first stage, loosely 
structured interviews with a range of industrial stakeholders, mainly belonging to the 
Campania T/C trade associations, were carried out to better identify questions and 
criteria for case selection. In particular, discussions with experts highlighted the need to 
exclude from the research the firms operating as subcontractors for larger T/C 
companies. Actually these firms have a low potential of logistics integration in the 
wider supply chain context and their priority seems to be reducing their dependency on 
larger companies by creating their brand identity. An initial list of potential firms to be 
included in the research work was then made including companies facing potentially 
relevant logistics demands also allowing for the international scope of their business. 
Case selection was based on companies’ diversity in terms of manufacturing 
specialisation (clothing or fabrics), type of production (ready to wear or planned 
seasonal production) and critical success factors (cost or quality).  

In the second stage, three case studies were conducted involving two apparel 
manufacturers and one fabric producer. A semi-structured interview guide was used to 
gather data on the following issues: 
 (1) General characteristics of the company (e.g. number of employees, type and range 
of products, markets served). 
 (2) General description of the company’s supply chain in terms of activities, 
relationships and actors involved. 
 (3) Approach to logistics integration. In particular, based on the review of the relevant 
literature (e.g. Bowersox et al., 1999; Stank et al., 2001; Stock et al., 1998, 2000), the 
approach to supply chain logistics integration was captured and analysed in terms of: 
 (a) Internal logistics integration across its functional boundaries, denoted by the degree 
of interaction of logistics activities with other functional areas. Indications of internal 
integration include a number of features such as: organizational culture encouraging 
openness and teamwork; increased communication (electronic and interpersonal) 
between logistics and other departments; coordination of logistics activities with other 
departments through cross-functional work teams, procedures and performance 
standards/measures. 
 (b) External integration of logistics activities across the firm’s boundaries, denoted by 
the degree of integration of the firm’s logistics activities with the logistics activities of 
its suppliers and customers. External integration includes, for example: structural 
adjustment of logistics facilities and network; development of customer-specific 
logistics programs; organizational culture encouraging inter-firm collaboration (e.g. 
through a shared mental framework with customers and suppliers, sharing of strategic 
information with selected suppliers and/or customers); electronic and interpersonal 
communication with customers and suppliers (e.g. through the use of cross-
organizational information systems, frequent formal meetings, frequent informal 
communication); coordination of logistics activities with operations carried out by 
customers and suppliers (e.g. through cross-enterprise work teams, cross-enterprise and 
overall supply chain performance standards and measures, shared rewards and risk 
systems). 

As to data collection, the company’s owners and the managers responsible for the 
strategic setup and daily operations of the logistics activities were interviewed. In 
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addition to the interviews, the company’s documents and websites were analysed and 
used for data collection. 

In the last stage, the research findings were analysed within and across the three case 
studies to draw some conclusions based upon the results obtained. 

 
 

Preliminary findings 
 
Three companies were investigated to understand the approaches to supply chain 

logistics integration adopted in the textile/clothing sector in the Region of Campania, 
namely two apparel manufacturers and a fabric producer. Although the sample size is 
small and the results may not have any statistical significance, these case studies might 
provide interesting insights into the topic under investigation.  

Table 2 includes key information concerning the companies analysed and their 
logistics integration practices. 

 

Company A 

 
Company A is a small apparel manufacturer of women’s wear for the ready to wear 

apparel mass market. The company is part of a group of three firms operating at 
different points of the textile and apparel chain, namely a fabric producer, an apparel 
manufacturer (company A) and a wholesale retailer respectively. The company’s 
success primarily relies on cost efficiency that enables it to compete very aggressively 
on price in both the national and European market. The company’s supply chain is 
illustrated in fig. 2. 

 
 
Figure 2: The supply chain of company A. 

Manufacturing  
(Apparel 
tailoring) 

(Campania) 

Fabric 
weaving 

and spining  
(Campania) 

Wholesaler 
(Campania) 

Raw material  
Supplier 

(Italy, Europe) 

Sub-
contractors 
(Campania) 

Independent  
retailers 

Large 
distribution  

(Italy, Europe) 

Road 
Transport 

Transport &  
Distribution 

Owned by the company Material flow Information flow 



European Transport \ Trasporti Europei  n. 35 (2007): 99-111 

 106

The company purchases most of its textile fabrics from the group’s fabric producer 
and relies on the group’s retailer for the wholesale of its products, which are mostly 
placed on the national market by large distribution firms. Manufacturing activities 
(cutting, sewing, ironing, etc.) are outsourced to a group of about ten local small sub-
contractors with whom the company has established close, long-term partnerships; this 
enables it to achieve cost efficiency and production flexibility.  

For better co-ordinating its operations with those performed by the other firms of the 
group, the company recently implemented structural adjustments of its logistics 
facilities. In particular, a large centralised warehouse was created to store fabrics and 
finished products. This facility is an integration interface for the logistics operations 
within the group as well as between the company and its suppliers (small sub-
contractors). Integration of logistics activities is also facilitated by a close relationship 
with the sub-contractors that results in collaborative practices associated with the 
execution of manufacturing operations as well as with logistics issues. Actually, the 
collaboration between the company and its selected suppliers makes it possible to have 
a constant exchange of information related to production quality, schedules and 
delivery, thus enhancing coordination of operations.  

As to transport and distribution of finished products, the company adopted two 
different procedures. Transport of products to large distribution chains is outsourced by 
the group’s wholesaler to express couriers selected based upon the final destination and 
the logistical requirements of the consignments. The degree of satisfaction of these 
customers is monitored through a formal program based on monthly reports. By 
contrast, transport of finished products to independent retailers is carried out by 
company A with its own logistical resources so as to guarantee flexible deliveries.  

 

Company B 

 
Company B is a small premium brand manufacturer of men’s wear and women’s 

wear. Its brand is well known at the international level, with over 70% of its total sales 
absorbed by the European and U.S. markets. It is a young company in its sixth year of 
trading, with ten employees. The company strategy is to be viewed as one of the 
exclusive Italian brands in design, a modern company with a top-quality design profile. 
To this end, it heavily invests in design skills and has two full-time designer employees. 
Along with design, sourcing of materials is another critical area for the company’s 
success, which significantly relies on the high quality and innovativeness of the textile 
fabrics used. Figure 3 illustrates the company’s supply chain. 

Most fabrics are purchased from Italian leader producers directly. Manufacturing of 
finished garments is outsourced to a group of about fifteen small local laboratories 
having stable relationships with the company. Recently, the company invested in a new 
computer system that makes it possible to track the development stage for each batch of 
fabrics and garments. Despite the availability of an advanced IT system, 
data/information sharing with the manufacturers still relies on traditional 
communication devices, such as telephone and fax. To speed up the process and 
increase its effectiveness, Company B is urging its suppliers to adopt and implement IT 
systems. Finished products are distributed in Western Europe and U.S. markets through 
Italian and foreign agents. Transport is totally outsourced based on short-term contracts 
with express couriers (such as DHL, TNT and Ambrosetti Group) selected by the 
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company on the basis of different geographical areas and the clients’ specific logistics 
requirements.  

The company’s internal logistics integration is primarily denoted by the blurred 
distinction between logistics and other areas of the firms, by the high level of 
communication (both electronic and interpersonal) amongst the company staff.  
 

 
 
Figure 3: The supply chain of company B. 
 

Coordination of logistics flows between the company and its suppliers (both raw 
materials and sub-contractors) is achieved through the centralised management of 
warehousing. Despite the possibility to plan these flows in advance (planned seasonal 
production), the deficiency of logistics facilities that characterises its sub-contractors 
forces the company to have a high stock of raw materials.  
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Company C is specialised in producing fabrics for furnishings. It has a long-

established tradition (dating back to 1885) and employs over 200 people. The 
company’s critical success factors are design and high quality of products that in the 
past decade enabled it to increase its market share at worldwide level. Following the 
increase in competition, the company made its major efforts to strengthen its brand 
reputation as a way to protect itself against cheaper products; it invested in R&D to 
develop top quality, innovative fabrics. Its final market is mainly an international 
market (Europe, U.S.A and Arab Countries) while the national market accounts only for 
30% of its total sales. The company’s supply chain (fig. 4) shows a quite linear structure 
due to the low number of external actors involved in the processes.  
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Figure 4: The supply chain of company C. 
 

The company purchases raw yarns from few Italian high profile suppliers with which 
it has established long-term partnerships. Production is totally carried out in-house by 
highly skilled personnel so as to guarantee a high quality level, while distribution is 
carried out by a group of about forty Italian specialised intermediaries. Transport is 
totally outsourced to express couriers. 

 
Table 2: Approaches to supply chain logistics integration adopted by the firms investigated. 

 Company A Company B Company C 

Firm’s characteristics     

Product Women’s wear Women’s wear, Men’s 
wear Fabrics for furnishings 

Production  Ready to wear 
production 

Planned seasonal 
production 

Planned seasonal 
production 

Market  Italy, Europe Europe, USA Europe, USA, Italy 

Critical success factors • Cost leadership 
• High quality design 
• Innovativeness of the 
     fabrics used 

• Brand reputation 
• High quality products 
• High quality design 

Main features of the 
supply chain  

• Vertical integration 
• Outsourcing of low 

value-added 
manufacturing 
activities to small sub-
contractors 

• Outsourcing of low 
value-added 
manufacturing 
activities to small sub-
contractors 

• Distribution through 
agents 

• Direct sourcing of raw 
materials from few 
Italian suppliers  

• Production totally 
performed in-house 

• Distribution through 
intermediaries 

Logistics integration     

Internal  

• Single centralised 
warehouse for fabrics 
and finished products 

• Enterprise information 
system 

 

• Enterprise information 
system  

• Cross-functional work 
team 

External with suppliers  • Centralised warehouse  • Centralised warehouse • Long-term partnerships 

External with customers 
• In house transport of 

finished products to 
independent retailers 

  

 
An Enterprise information system (ERP) guarantees the coordination of logistics 

activities amongst the firms’ departments. However, the company has recently set up a 
cross-functional work team charged with developing and implementing a formal 

Manufacturing  
(Fabric production) 

(Campania) 

Raw yarn 
suppliers  

(Italy) 

Final clients 

Owned by the company Material flow Information flow 

Intermediaries 
(Italy) 



European Transport \ Trasporti Europei  n. 35 (2007): 99-111 

 109

procedure to facilitate information sharing and reporting amongst the various 
departments. By contrast, external integration can be found in the management of 
upstream flows only, coordinated through long-term partnerships with few and selected 
raw materials suppliers responsible for the transportation of raw yarns to the company 
site. The close relationship with these suppliers guarantees both frequent, on time and 
reliable deliveries and a good level of flexibility associated with the demand variability. 

 

Conclusions 
 
Given the crucial role that might be played by supply chain logistics integration for 

the competitiveness of T/C firms, this paper aims at providing an insight into the 
approaches to logistics integration through a multiple case analysis of T/C companies 
based in the Region of Campania (Southern Italy).  

Based upon the findings of the research work, the companies investigated seem to be 
oriented towards an internal logistics integration. Such an integration is differently 
achieved through a centralised warehouse for raw materials and finished products, 
electronic and interpersonal communication amongst the firm’s staff and cross-
functional work teams. This is likely to be relevant as far as the achievement of supply 
chain logistics integration is concerned in that the relevant literature reckons intra-
company integration to be a pre-requirement for inter-company integration. Actually, 
one of the major obstacles to fully integrating materials and information flows across 
the supply chain lies in the inadequacy of the internal management systems of the 
individual firms - e.g. fragmentation in information flows, lack of integration amongst 
different company’s departments/functions, low level of rationalisation and 
standardisation in operational processes (Hamblin and Groves, 1995; Forza et al., 2000; 
Simchi-Levi et al., 2000, Romano, 2003). However, findings provide little evidence for 
external logistics integration, which in the firms investigated appears to be limited to the 
upstream flows in the supply chain (i.e. involvement of raw materials and finished 
products suppliers in planning and organizing logistics activities).  

In summary, the cross-case analysis highlights that the prevailing approach to supply 
chain logistics is limited to functional boundaries within the firm regardless of the 
specific characteristics of the companies. This apparently leads to question the 
importance of the type of production – ready to wear versus planned seasonal 
production - and market orientation of the firm - basically price versus quality - as 
variables that might have an impact on the extent of the supply chain logistics 
integration. In this respect, efforts to collect data on a large sample of firms should be 
made - including the perspectives of other actors within the supply chain (especially 
retailers - to support more exhaustive and final conclusions as to the status of supply 
chain logistics integration in the sector.  
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