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Abstract
To investigate practitioner perceptions of European transport policies and infrastructure to encourage freight transfers onto multimodal systems, this work surveyed the perceptions of hauliers, freight forwarders and production companies in the Southern Netherlands.  In an area potentially well-served by multimodal systems, relevant concepts were generally well-understood. Forwarders perceived weaker impacts of fuel duties on road market-shares than other groups. All considered distance-based taxes relatively ineffective. Demand elasticities for container-kilometres were perceived as price-inelastic in all modes, implying that moderate tax and rates changes are ineffectual. A revisiting of practitioner perceptions may reinvigorate European policies.
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1. Introduction
As increasingly congested roads generate ever greater environmental damage, European transport policies have evolved to promote transfers of freight onto multimodal systems offering potential road-user time savings, congestion relief and environmental benefits.  However, large scale transfers are unlikely if practitioners perceive inappropriate policies or inadequate infrastructure. To test the congruence between policy and practice, this study surveyed practitioner perceptions of policies and infrastructure in the southern Netherlands, an area potentially well served by multimodal transport systems. This is necessarily wide-ranging, spanning perceptions of multimodal pricing, fiscal, investment and intervention policies.
The carriage of goods which involves more than one mode of transport (Baughen, 2001) using multimodal transport, can lead to significant cost reductions when it is well planned. However, where infrastructure financing depends on the mode of transport, and cost comparisons of movements involving different modes are not transparent, competition between modes is undertaken on an uneven playing field, necessitating that governments intervene to ensure fairness (European Commission, 2001). Policies to encourage for example short sea shipping were developed by the European Union as awareness of, and concern for, such issues grew. Complementary policies to deter road transportation are also being formulated and implemented simultaneously.
A recent measure to discourage road transport was adopted when the Dutch government finally agreed to impose a “kilometerheffing” road pricing levy based on the distance driven by road vehicles (Ministry of Transport, Public Works and Water Management, 2005) arguably promulgated by deteriorating levels of road transport service and environmental degradation on Dutch roads. In theory, a combination of carrot and stick policies favouring multimodal transport systems might be expected to encourage transport and route planners in companies to consider making increased usage of such systems. Unless this occurs, government planning policies designed to generate economic and environmental benefits through promoting multimodal systems will remain academic and ineffective. However, given that most corporate decisions hinge on the economic costs of operations, government support for multimodal systems may be required to offer potential users tangible corporate benefits, including cost advantages. Without such support, their potential to realise many of the theoretically attainable social benefits associated with them, including a more efficient integrated transport system, may be limited.

This paper reports on a survey which aimed to glean practitioner perceptions towards policies and infrastructure relating to multimodal transport, necessarily wide-ranging to canvass opinions on a broad policy front. It reviews trends towards globalisation and internationalisation of supply chains, environments which suit multimodal transport interventions and raise issues such as freight mode choice. Relevant European policies generate eight hypotheses and a comparison with Dutch policy. A comparative survey of the perceptions of supply chain managers employed by production companies, hauliers and freight forwarders in the south of the Netherlands offers unique insights into how these key decision makers perceive freight multimodal developments. Survey objectives are to estimate the degree of containerisation, test relevant hypotheses, analyse any change in demand likely to arise from policy or market forces before concluding whether multimodal transport offers any realistic scope for achieving its potential benefits. 
2. Globalisation and multimodal transport

European and Dutch freight multimodal policy is best understood within the context of drivers underpinning corporate freight transport decisions. Globalisation offers opportunities to source globally, requiring international logistics and supply chain systems suited to multimodal operations. Similarly, increased vertical integration and outsourcing suit standardised logistical operations both within one company and across an entire supply chain, favouring multimodal systems. However, intensely competitive markets serviced by small operators, favour flexible door-to-door road operations. The roles of globalisation and multimodal transport on shaping container exports movements from the Netherlands, match those of freight transport policy as stated in the European Union (EU) White Paper and Dutch Transport Policy of Nota Mobiliteit.
Multimodal transport is one response to globalisation, entailing a “global location of production and distribution facilities” (Bhatnagar and Viswanathan, 2000, p.13).  Eventually, as changes in modal split and mobility are reflected in the transport system (Rodenburg et al, 2002), international logistics creates differences compared with domestic logistics in relation to costs, commercial and legal culture, and complexity (Davies, 1990). As the international supply chain is vulnerable to competition and changes in the world economy, the necessity for optimization arises (Houlihan, 1992; Gattorna and Walters, 1996; Davies, 1990). Management is exposed to difficult choices (Houlihan, 1992) as objectives such as high levels of service, low inventory investment and least unit cost conflict with each other. Quantitative models of cost, quality and other trade-offs correlating behaviour and perceptual issues are available (Tsamboulas and Kapros, 2000), but to be most effective, local adaptations of standards systems and procedures are also required (Lu and Dinwoodie, 2002).
This study embraces production companies, freight forwarders and hauliers. The former often outsource the distribution of their products to freight forwarders or hauliers, and forwarders may own transport assets or operate solely as intermediaries, outsourcing directly to hauliers. It also focuses on outbound logistics comprising the physical movement of goods from the manufacturer to the customer where increased customer demand and international competition require logistics service providers to offer high quality and responsive service at the lowest possible cost (Menachof and Wassenberg, 2000). A major determinant of modal choice in transportation companies is their requirement to be competitive by serving their customers effectively at low cost (Ribbink et al. 2005). Accordingly, in a comparison between international and domestic freight mode choices, Davies (1990) noted that sea transport becomes more important and air freight must be counterbalanced with low stockholding costs. Additional distribution, storage or value added logistics services may be significant as may the specific route from origin to final destination, where local door-to-door or just in time movement suits trucks, but other modes may offer environmental benefits, and avoid road congestion. 

Multimodal transport involves “freight services that depend upon a number of transport modes” Davies (1990, p.418). EU conceptions of intermodal freight transport usually relate to a door-to-door movement of goods, using two or more modes of transport, in an integrated transport chain (ETF, 1999). The main goal of multimodalism is to “transfer goods in a continuous flow through the entire transport chain, from origin to final destination, in the most cost and time effective way” (Van Schijndel and Dinwoodie 2000, p.233). Because they can be loaded without unpacking, containers or trailers are well-suited to multimodal transport, important in this study context of container transport on the export leg where cargo is being held, re-loaded and allocated. This process is time consuming and costly (Kelleher et al., 2003) but integrated electronic tracking and tracing using electronic resources promises a simpler process (Van Dorp, 2002). Legal issues involving localised in-transit loss or damage and identifying the applicable mandatory convention can cause difficulties regarding liability (Baughen, 2001).
3. EU transport policy and research hypotheses 
Recent European transport policy (European Commission, 2001) identifies aims to regulate European transport by shifting the balance between the transport modes, eliminating bottlenecks, placing users at the heart of the transport policy and managing the globalisation of transport. To achieve the first aim, competition must be regulated and modes must be linked up. In an enlarged EU, road haulage enjoys a “virtual monopoly” in goods transport (European Commission 2001, p.23). Growth in road and air is discouraged to promote environmentally friendly alternatives. However, preferred modes must be available with sufficient capacity before any change can occur (Ribbink et al., 2005). Earlier policy (European Commission, 1992) recognised imbalances and inefficiencies in transport, noting that transport prices do not reflect the full social costs of transport engendered by congestion, greenhouse effects of emissions, infrastructure construction and safety issues. Current pricing policies have been described as inefficient regarding taxes, external costs estimates and unpaid resource costs, but could be “potentially welfare improving” (Proost et al., 2002). Accordingly, an initial hypothesis tests the extent to which practitioners perceive progress towards achieving this policy aim:
 H1: At present, competition between modes of freight transport in Europe is not fair.

How far unfair competition stemming from suboptimal transport pricing extends beyond Europe’s boundaries will remain a moot point.  However, within Europe, bureaucrats have noted that “the biggest missing link is the lack of a close connection between sea, inland waterways and rail” (European Commission 2001, p.40). Practitioner perceptions of the role of interchanges in correcting this are tested in the hypothesis that: 
 H2: To be successful intermodalism requires good interchanges between modes.

Sea transport and inland navigation are underused modes with sufficient capacity to offer scope to relieve congestion and environmental pressures in road and rail sectors, but depend on ports with good connections to the inland network. The EU proposed to regulate competition by improving quality in the road sector, revitalising railways and controlling growth in air transport.

Quality improvements in road transport require a restructuring, new regulations and tighter controls and penalties. With 84 per cent of CO2 emissions attributable to road transport movements (European Commission 2001, p.24), increasing international road haulage, and road congestion, road goods transport will increase by 50 per cent between 2001 and 2010. One simulation of the impacts of increased fuel duties in the Netherlands (Ribbink et al. 2005, p.42), forecast that “additional taxation measures would not result in a more environmentally friendly modal split”.  Hypothesis 3 tests whether freight practitioner perceptions are similar:
 H3: Fuel duties will have no impact on the proportion of road freight movements.

European Competition Policy (European Commission, 2005c) discourages Member State intervention in fuel duties, which could be construed as state aid, eschewed by Article 87 of the EC Treaty (European Commission, 2005d) which prohibits any aid that might distort competition. Such measures may further conflict with attempts to achieve a pan-European balance between transport modes, by offering road transport a national competitive advantage,  and causing conflict between national and supranational objectives and jurisdictional bodies (Roe, 2002). Interventions to harmonise working conditions across Europe’s road haulage industry through the recent Road Transport Directive on working hours were expected to further squeeze margins in the fiercely competitive Dutch haulage industry, stimulating cost cutting through the employment of low-cost drivers from low wage economies in Eastern Europe (Karis and Dinwoodie, 2005). Road pricing initiatives or fuel duty increases might generate similar pressures to further trim margins if hauliers merely re-source supplies or substitute expensive factor inputs, resulting in few changes in road movements. 
Balance between transport modes requires fair prices, including road pricing legislation. European law only permits Member States to use a road levying system to manage infrastructure costs (European Commission 2001). The Dutch government anticipates 40 per cent road transport growth by 2020 over 2000 levels, which will exacerbate congestion on roads, increase travel times, reduce reliability, and potentially threaten just in time delivery systems dependant on punctuality and reliability. Although the Dutch government favours road pricing EU principles deny intervention (Article 2, Treaty of Rome; Minet, 1961) with harmonization and liberalization considered sufficient to ensure a competitive environment in all member states. However, where many European railways enjoy monopoly powers, state controls may be required to prevent exploitation. European Competition Policy prohibits agreements restricting competition (Article 81, EC Treaty; European Commission, 2005a) and monopolists from abusing their position (Article 82, EC Treaty; European Commission, 2005b).  The Dutch government’s proposal of a “kilometerheffing” road pricing system resulted from a fear that without it, local accessibility would worsen (Ministry of Transport, Public Works and Water Management, 2005). This represents a distance-based charge for the use of infrastructure, in line with EU law, to reduce Dutch road congestion following findings that a kilometre charge can reduce the environmental pollution of car traffic significantly (Ubbels et al.,2002). The extent of practitioner agreement is tested in the hypothesis that:
H4: The “kilometerheffing” will have a strong influence on the use of road freight transport, causing road tonne kilometres in the Netherlands to decline significantly.

With rail market shares of 21.1 per cent in 1970 and 8.4 per cent in 1998 (European Commission 2001) it is hypothesised that freight practitioners perceive that:

H5          Rail transport has lost its leading position in goods transport in the Netherlands:

H5a.
The rail freight system in the Netherlands suffers from a serious lack of infrastructure.

H5b.
The rail freight system in the Netherlands suffers from a serious lack of interoperability.

Following the Pilot Actions for Combined Transport Programme (1997-2001), the EU Marco Polo programme was designed to promote intermodality from 2003-2006, with a follow-up from 2007-2013, shifting road freight to other modes to reduce congestion and improve environmentally friendly transport (European Commission, 2005e), in line with the White Paper objective (European Commission, 2001). The Programme sought to interlink, sea, inland waterways and rail modes by assisting the start up of intermodal services and creating favourable technical conditions. To realise the bureaucrats’ policy objectives, underused and uncongested inland navigation and maritime transport must be capable of competing with congested road modes.  Hypotheses testing relevant practitioner perceptions are:
H6: Inland water transport is not competitive with road transport for container exports.
H7: “Motorways of the sea” will not increase the competitiveness of sea transport over road transport for container exports.

H8: Shipping links should be made part of the Trans-European Networks.

4. Comparison with Dutch transport policy
National transport policy in the Netherlands is laid down in Nota Mobiliteit co-ordinated by the Ministerie van Verkeer en Waterstaat (MvVW) but developed and executed by all governmental bodies in the country. Goods transport growth of 40 to 80 per cent is forecast to 2020 (MvVW) and the policy must guide infrastructural solutions to maintain dependable and secure transport with acceptable travelling times in 2020. 
Increased rail utilisation is considered sufficient to manage the expected growth in the rail sector, accompanied by structural maintenance to raise reliability. Regarding inland navigation accounting for 40 per cent of freight tonne-kilometres in the Netherlands, the aim is to eradicate maintenance backlogs. Short sea shipping is forecast to grow as fast as road transport, offering environmental benefits. However, current policy does not consider the implications of multimodal transport.
Both EU and Dutch governments are limited in the variety of tools available for intervention in the transport sector (Runhaar and Van der Heijden, 2005). In addition, policy goals may conflict where demands for improved accessibility may have negative impacts (Bovy, 2001). Both governments share the opinion that fuel charges could deter road transport. Despite attempts to harmonise policy between Member States, the “kilometerheffing” stands alongside initiatives including toll motorways and “eurovignette” road pricing policies (EU, 2001), creating potential inconsistencies (McKinnon, 2006).  Europe wide, rail suffers from a lack of infrastructure and interoperability (European Union, 2001). However, given that the Nota Mobiliteit (MvVW, 2004) does not recognise a lack of infrastructure, then either this is not the case in the Netherlands which sports a dense rail network, or perceptions differ between the Dutch and EU Governments. Similarly, given an obvious lack of EU interoperability arising from differing running and loading gauges this is not acknowledged in the Netherlands. Inland navigation is considered a competitive alternative to road transport by both governments, as are “Motorways of the sea.” However, multimodal transport is promoted more strongly by the EU than the Dutch government.
5 Logistical perceptions expressed in preliminary discussions
Preliminary discussions with three logistics managers from production companies in Limburg generated initial practitioner perceptions which guided the wording of the survey instrument presented below. They raised issues relating to multimodal transport, hinterland, infrastructure and modes of transport.
Multimodal transport was considered to be a transport system which should complement port provision. It was not a philosophical idea, but a practical necessity engendered by the current increases in congestion and environmental issues. Organisations were felt to be willing to increase their use of multimodal transport but the Government was felt to be failing to support this trend. Further it was felt that some people might not share the Government’s vision for the main trade centres of the Netherlands. For example Schiphol Airport in Amsterdam and the Port of Rotterdam are the main trade centres for goods transport in the Netherlands. However, only a few Dutch shipping companies, handling companies and freight forwarders are represented at these developments.

Regarding hinterland and infrastructure issues, the hinterland of the Netherlands was perceived as comprising countries like Belgium, Luxemburg and Germany, extending inland for 500 to 800 kilometres. A recent project perceived as aiming to improve hinterland connections in the Netherlands is the rail link “Betuwelijn”, connecting Rotterdam port eastwards to its hinterland. Interviewees felt that to date, it had failed. Despite an aim to stimulate the Dutch economy and studies by the Centraal Plan Bureau, CPB Netherlands Bureau for Economic Policy Analysis, calculating that it could not be economically profitable (Elsevier, 2004), construction had still proceeded.
A further issue related to insufficient companies enjoying direct access to waterways via inland terminals. The ability to gain access to an inland terminal may be hampered by barriers such as locks and bridges. A project in the centre of Limburg had been implemented to raise bridges over the Juliana canal in order to give access to inland navigation ships with a maximum of three layers of containers stacked on deck to reach mainly the inland terminal of Born (Bouwdienst RWS, 2004).
Perceptions of issues relating to the various modes of transport revealed a more positive view of the prospects for air transport, but Maastricht-Aachen Airport lacks a central operator. Financial disadvantages of rail transport were felt to include high costs relative to other modes, alongside additional handling of containers when interfacing with the rail leg, with increased risks of missed transfers and damage. Rail is associated with negative images of delays, limited interoperability and poor intermodal transfers. Efficient provision of handling, secondary services including customs declarations and transhipment requires coordination by one operator to ensure effective use of multimodal transport. Interviews with a producer using a road-rail-sea multimodal chain revealed that a Venlo to Rotterdam rail leg was feasible only because one single shipper coordinated this link. Transport to a sea port by rail or inland navigation only takes one extra day and suitably adjusted computations of production, safety stock levels and storage capacity were feasible to ensure prompt delivery. However, end-user deliveries almost inevitably entailed road operations.
It was felt that in situations where concerns regarding the transfer and transhipment of goods in multimodal operations were critical, companies would relocate to be proximate to a port. Equally, fragile goods do not suit multiple handling. A further barrier to multimodal transport had arisen because state aid for multimodal operations is denied in a free market.

Other comments indicated that in a global economy, low cost transport enables relocation of production to leverage reduced labour costs in low-wage economies, raising emissions of environmentally harmful exhaust fumes and depleting stocks of fossil fuels. Population densities in Holland were double those in Germany and quadruple those in France (CIA World Factbook, 2005) perhaps implying a stronger case for increased taxation on fossil fuel consumption to subsidise investment in intermodal facilities and infrastructure promoting more environmentally sustainable modes. However, decentralisation away from the political, administrative and economic heartland of the Netherlands in the Randstad comprising Amsterdam, Utrecht, Rotterdam and Den Haag would also reduce congestion there. 
Along with the hypotheses which emerged earlier, these comments were used to guide the survey instrument which was designed to analyse how producers, freight forwarders and hauliers’ use of multimodal transport depends on their perceptions of cost and competitive considerations.
6 Methodology
A diagrammatic conceptual model of the study is presented in Figure 1, showing how the relationships between production and transport decisions engage practitioner and bureaucratic interests. In turn, interactions between various modes of transport frame the eight hypotheses proposed above.
Take in Figure 1 
6.1 Surveys
To gauge perceptions concerning containerised export transport, a region was selected where international multimodal transport is significant. Limburg, in the south-east of the Netherlands bordering Germany and Belgium, is approximately 100 km from major ports of Rotterdam and Antwerp. Sampling frames were derived from the industry and transport sectors of the Dutch Chamber of Commerce (Kamer van Koophandel, KvK) using proportional stratified sampling of producers, freight forwarders and hauliers.
In January 2005 KvK listed 9804 hauliers nationally with Limburg Province comprising 6.3 per cent of Dutch employees engaged in the transport sector (CBS Statline). Given that of 640 million tonnes of goods transported in the Netherlands in 2005, 16 per cent were transported by Dutch hauliers on international routes (CBS Statline) of whom 6 per cent were based in Limburg (KvK), 97 hauliers in Limburg were selected. Similarly, of 2139 freight forwarders listed nationally, 21 operating in Limburg were selected. In sampling production companies based in Limburg, insufficient data was available from KvK, CBS and other sources. However, Gouden Gids, a database of company addresses, listed about 290 production companies in Limburg, which assuming that 16 per cent are engaged in international trade implies a sample frame of 46.

Statistical estimates for required minimum sample sizes (Saunders et al., 2003) assuming a confidence interval of 0.95 with 15 per cent of companies engaged in international operations and an 8 per cent margin of error, imply a requirement to survey 77 companies. This is 47 per cent of the frame of 164, comprising 46 hauliers, 10 freight forwarders and 21 producers. Although representative, small absolute subgroup sample sizes imply that some results should be considered as indicative rather than definitive and treated with due caution.  
Non-response may arise from non-contact, refusals or ineligibles (Gray, 2004). The former include relocated or indirect contacts; refusals may arise from lack of interest, work time pressure, and data collection during summer vacations.  Ineligible respondents failed to meet search criteria or returned incomplete forms. Excellent response rates exceeding 50 per cent (Table 1) reflect combinations of e-mail approaches with company contact, face-to-face and phone interviews. Total response percentage shows total responses as a percentage of the frame total corrected for ineligible responses (Saunders et al., 2003).  The active response percentage is obtained when unreachables are also deducted from the denominator. Finally, the accepted response percentage shows total less incorrect responses, divided by active responses, the frame total corrected for ineligibles and unreachables, close to minimum required levels. 
Take in Table 1

6.2 Respondent profile

Sampled production companies represented food (7), chemicals and plastics (6), metal products (4), construction materials and glass (4), and other sectors (5). Based on Koninklijke Vereniging MKB Nederland (2005) classifications of firms, with under 50 employees as small, 51-250 as medium, and over 250 as large, most respondents represented small and medium sized organisations (Table 2), typical of their sector, with employment levels closely related to turnover. 
Perceptions of the concept of multimodal transport mirrored accepted definitions except amongst small hauliers, often engaged in one-truck road operations. A smaller proportion of such businesses were also engaged in exporting products by container or transporting containers abroad. The main reason for not using containerised transport was because some products were unsuited to it, such as hung garments. Of the 30 respondents who used containers for exports, containerised transport accounted for under one-fifth of total export tonnages for 18 of them, between one-fifth and a half for 6, and over half for the rest.
Take in Table 2
Of those respondents involved in the export of goods in containers, 63 per cent used a combination of road and sea for at least one product movement, closely followed by 57 per cent who used road only for at least one product movement. On the export leg of container movements, 40 per cent of respondents involved in such operations used multimodal transport only, 37 per cent used it partially and 23 per cent did not use it. 
7 Analysis
Responses were obtained on a four point Likert scale (1 = “strongly agree”, 2 = “agree”, 3 = “disagree” and 4 = “strongly disagree”). The hypotheses were directly quoted as statements in the questionnaire. To test if the data was normally distributed a one-sample Kolmogorov-Smirnov Z Test indicated the two tailed level of significance if otherwise (*, p<0.05; **, p<0.01, ***, p<0.001, Table 3). The reported “percentage of respondents who agree” with each statement included all those rated as 1 or 2 on the 4-point Likert scale offered, which did not include a neutral response. Response frequencies for the forwarder group were more often normally distributed than for other groups.   
Take in Table 3
7.1 H1 At present, competition between modes of freight transport in Europe is not fair. 
Only about one third of respondents agreed with this proposition, with more forwarders inclined to disagree. Production managers may be less inclined to disagree as being only indirectly involved in transport operations, they may lack knowledge of the ways in which specific modes are subsidised or may favour existing modes related to familiar corporate operations. Non-specific wording of the question may have encouraged agreement with it, but had respondents been offered further illustration, this may have biased their responses. Perhaps higher proportions of hauliers agreed that competition was unfair because more felt that their livelihoods may be threatened by policies favouring other modes; in interviews, many stated that policies obstructed their operations but subsidised other modes. 
7.2 H2 To be successful intermodalism requires good interchanges between modes 
Predictably, all respondents agreed with this statement, with forwarders who rely on good interchanges, agreeing most strongly.  Despite the statement being almost a truism, some respondents mentioned inadequate interchanges as a reason for not using multimodal systems or for avoiding specific modes. 
7.3 H3 Fuel duties will have no impact on the proportion of road freight movements
A large majority of hauliers disagreed with this statement, as expected, given that they are most directly affected by the policy. A majority of production companies also disagreed, but forwarders differed in that a large majority agreed. Given their prime task as an intermediary not necessarily involved in the physical transport of goods, forwarders owe little loyalty to road transport and would presumably feel free to respond by selecting the most favourable mode, which might include multimodal services. Some production companies indicated willingness to switch modes if the price of road transport became too high. However, although some hauliers enjoyed contracts with customers which included diesel clauses allowing them to pass on fuel price rises, most would be compelled to seek increased efficiencies by improving freight utilisation or consolidating cargoes.
7.4 H4 The “kilometerheffing” will have a strong influence on the use of road transport, causing road tonne kilometres in the Netherlands to decline significantly. 
Half of all groups agreed with this posit, with more of a tendency to disagree amongst manufacturers, perhaps because they enjoy more freedom than forwarders, to manipulate costs through varying location and production decisions if transport costs become excessive. 
7.5 H5 Rail transport has lost its leading position in goods transport in the Netherlands:

H5a.
The rail freight system in the Netherlands suffers from a serious lack of infrastructure. 
H5b.
The rail freight system in the Netherlands suffers from a serious lack of interoperability. 
Although about two-thirds of hauliers and manufacturers agreed with these statements, all forwarders agreed with H5a, and almost all with H5b. This result could reflect some lack of interest or knowledge in rail transport by the first two groups, but freight forwarders who make a majority of mode choice decisions, clearly take a very poor view of rail infrastructure and perhaps were thinking of first hand experiences of interoperability problems. Perceptions of the rail freight system, at least in this sample, were not good.
7.6 H6 Inland water transport is not competitive with road transport for container exports
Large majorities of freight forwarders and hauliers accepted this posit but a majority of production companies rejected it, perhaps feeling that on international hauls, most export containers were not sufficiently time sensitive to justify incurring high road transport costs to  save a day in transporting them to port. Hauliers and forwarders were perhaps more concerned with the demand for Just In Time goods delivery, which could bear higher transport cost.
7.7 H7 “Motorways of the sea” will not increase the competitiveness of sea transport over road transport for container exports 
A majority of all groups agreed with this statement, but more manufacturers were willing to reject it than other groups, in turn implying greater willingness to consider alternatives. Respondents felt that road transport had become highly competitive, and was highly flexible and able to meet the requirements of Just In Time deliveries. 
7.8 H8 Shipping links should be made part of the trans-European networks 
All groups accepted this statement, almost unanimously, with some anticipating increased use of multimodal transport when shipping links are included in the trans-European Networks.
7.9 The impact of rates changes on demand
To estimate the effects of varying market conditions, respondents were requested to estimate how the modes of transport used to export containers in their organisation would vary in response. They were asked to select one box, from choices representing transport volume reductions exceeding 20 per cent, reductions of 1 to 20 per cent, volumes remain unchanged, or increase by up to 20 per cent, or over 20 per cent. For all 5 statements offered, the majority of respondents expected a neutral response in modal volumes, which implies either disinterest or lack of knowledge about responses to price changes, or a feeling that only very substantial shifts in modal prices, perhaps far exceeding 20 per cent, would have much impact, implying low perceived price elasticities for most parameters (Table 4).
No respondent felt that fuel duty increases would raise road kilometres (S1), and only 3 per cent felt they were price elastic, resulting in more than unit decreases. Whilst 40 per cent envisaged some reduction, almost two-thirds envisaged no change, implying a need for very substantial fuel duty increases to impact on mode choice, or suppress demand. Distance based road pricing (S2) was perceived to have similar effects.
The own price elasticity of movement by short sea shipping was considered generally inelastic (S5), but almost half of respondents expected some changes in movements. A few respondents expected a more than unit increase for rail freight (S3), implying a lower elasticity than for short sea shipping, but greater than the road price elasticity (S1, S2), in turn greater than that for inland water (S4). 

Take in Table 4
As a final question, respondents were asked to list three policies which they thought would be most effective in assisting their organisation to increase its use of more environmentally friendly modes of transport. Responses generated an overview of the perceptions towards governmental support, but interestingly, most respondents listed no policies at all. A few highlighted Marco Polo initiatives, the use of multimodal transport and intermodalism. Other policies mentioned included discouraging environmentally unfriendly modes, subsidising environmentally friendly modes, investment subsidies for environmentally friendly engines, improvement infrastructure for environmentally friendly modes, fuel taxes and “kilometerheffing.”

8 Conclusion
Even in Limburg, in a region potentially better served than most by multimodal freight transport systems, the perceptions of practitioner respondents in this survey differed significantly from those which would favour successful implementation of European multimodal policies. Consequently, the potential of European transport policies favouring freight transfers onto multimodal systems offering many benefits may be jeopardised. Although the term “multimodal transport” was widely understood except amongst small hauliers, it rarely featured in responses to open-ended questions requesting policies which might be effective in assisting respondents’ organisation to increase their use of environmentally friendly modes. At best, this implies that practitioners perceive multimodal policies as either academic or unrelated to their particular business contexts. In this case, bureaucrats would need to promote multimodal policies based on examples of best practise, or offering practical consultancy services to propose services tailored to practitioner requirements. More likely, the implication is that bureaucrats at both national and supranational level need to engage more fully with practitioners by conducting research to devise more pragmatic and workable multimodal policies. This may require a reformulation of policy objectives, involving ongoing dialogue through the contacts and networks which such research would build, to define and hone more effective multimodal freight transport systems and policies.
Hypotheses adapted from the White Paper (European Commission, 2001) did not fully reflect respondent perceptions, implying that policymakers are not fully cognisant with transport industry needs. Limited practitioner awareness of other modes or significant inertia favouring vested interests in existing practice might explain why a minority perceived unfair competition between modes. However, all agreed that intermodalism requires good interchanges between modes, implying that investment in such facilities should be prioritised. Extensive attributions of the removal of rail’s dominance to poor infrastructure and interoperability reinforce the point. 

On the basis of this survey, moderate pricing interventions appear ineffectual. Neither a fuel duty increase of 20 per cent nor future implementation of the “kilometerheffing” were expected to impact significantly on the already highly competitive demand for road transport. A small negative own mode price inelasticity of demand for rail freight and short sea shipping implies some policy sensitivity, but this is not replicated for inland maritime transport. Moderate tax and rates changes were unlikely to significantly change modal freight tonne kilometres, given price-inelastic perceived same-mode demand elasticities for container-kilometres in all modes. To attain the potential benefits of multimodal systems would apparently require very substantial intervention in rates changes to be effective.  
In terms of particular practitioner groups, perceptions sometimes varied between them. Fewer freight forwarders, often the group responsible for mode-choice decisions, perceived that fuel duties would impact on the proportion of road movements, and may have limited knowledge of alternatives. Similar differences were noteworthy where hauliers and forwarders, unlike producers, felt that for containerised export traffic, inland water transport could not compete with road.  Finally, policy makers should note findings that although “motorways of the sea” would not increase maritime competitiveness over road, Trans-European Networks should include shipping links.   
This work focused on perceptions in one region of the Netherlands relating to European transport policies. However, given the international nature of many multimodal freight transport systems, perceptions in other European countries or of related policies at urban or national scales may vary. A sample of specialist production companies that either plan transport internally or influence third party mode choices in different industries may also yield different results.  However, issues remain in future research, in enticing sufficient respondents to ensure statistically significant sample sizes for making meaningful inferences in subgroups, and in honing research questions to match the agenda and language of practitioners rather than bureaucrats. Such research encouraging closer engagement between policy makers and practitioners will assist in the process of both continuously reviewing and reformulating policy objectives to meet the needs of practitioner groups.   
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Appendix. Multimodal Transport Questionnaire (English version)
Company profile

	1. Please specify the main sectors your company operates in:

	 FORMCHECKBOX 
 Minerals
	 FORMCHECKBOX 
 Textiles & leather
	 FORMCHECKBOX 
 Construction /glass
	 FORMCHECKBOX 
Publishing/printing

	 FORMCHECKBOX 
 Metals
	 FORMCHECKBOX 
 Machinery
	 FORMCHECKBOX 
 Transport
	 FORMCHECKBOX 
 Food 

	 FORMCHECKBOX 
 Wood
	 FORMCHECKBOX 
 Paper / cardboard
	 FORMCHECKBOX 
 Chemicals/ plastics
	 FORMCHECKBOX 
 Metals  

	 FORMCHECKBOX 
Electrical 
	 FORMCHECKBOX 
 Other (please specify)                  

	

	2. How many employees are there in your organisation? 

	 FORMCHECKBOX 
 < 50 
	 FORMCHECKBOX 
 50-250 
	 FORMCHECKBOX 
 >250

	

	3.  What was the turnover of your company last year?

	 FORMCHECKBOX 
 <  € 1M
	 FORMCHECKBOX 
 € 1-10 M
	 FORMCHECKBOX 
 > € 10 M

	

	Multimodal transport and containerisation

	4. What is your understanding of the term “multimodal transport”?
 

	5. Please state the two main products your company exports in containers. What percentage of the total export volume (by weight) is exported in containers?

	
	1 to 20
	21 to 50
	>50

	a.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	b.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	

	6.  What are the main reasons why some exports are not transported in containers?


	

	7. Consider the modes used by your company for exports which involve container movements. What percentage of exports use each of the combinations of modes shown?

	
	0
	1 to 20
	21 to 50
	>50

	Inland navigation only
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	Rail only
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	Road only
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	Inland nav.-sea only
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	Rail-inland-nav.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	Road-rail
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	Road-inland nav.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	Rail-sea
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	Road-sea
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	Other (please specify)
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 



	8. Please tick one box to show how far you agree with each of the following statements

	
	Strongly agree
	Agree
	Disagree
	Strongly disagree

	At present, competition between modes of transport is not fair.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	To be successful intermodalism requires good interchanges between modes
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	Fuel duties will have no impact on the proportion of road movements
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	The “kilometerheffing” will have a strong influence on the use of road transport, causing road tonne kilometres in the Netherlands to decline significantly
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	Rail transport has lost its leading position in goods transport in the Netherlands.
	
	
	
	

	The rail freight system in the Netherlands suffers from a

serious lack of infrastructure. 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	The rail freight system in the Netherlands suffers from a serious lack of interoperability. 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	Inland water transport is not competitive with road transport for container exports
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	“Motorways of the sea” will not increase the competitiveness of sea transport over road transport for container exports
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	Shipping links should be made part of the trans-European networks
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	

	9 Consider only the modes of transport used for container exports in your organisation. Please tick the box which resembles the expected percentage changes within your company.

	
	<-20
	-1 to -20
	0
	1 to 20
	>20

	A fuel duty increase of 20 per cent will lead to a change in container road-kilometres of:
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	Implementation of the "kilometerheffing" in NL will result in a change in container road-km of:
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	A rail freight rate fall of 20 per cent will lead to a change in container rail-kilometres of:
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	An inland water freight rate fall of 20 per cent will lead to a change in container inland water-kilometres of:
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	A short-sea shipping freight rate fall of 20 per cent will lead to a change in short sea-container kilometres of:
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	

	10. Please list 3 policies which you think would be most effective in assisting your company to increase its use of more environmentally friendly modes of transport

1.

2.

3.


	Do you have any other comments?

Thank you for your assistance.


Table 1 

Sample response rates

	Sample:
	Producers
	Forwarders
	Hauliers

	Frame total
	46
	21
	97

	Required
	21
	10
	46

	Total responses
	28
	13
	47

	Ineligible
	2
	1
	3

	Eligible frame total
	44
	20
	94

	Total response percentage
	64
	65
	50

	Unreachables
	0
	2
	6

	Active response percentage
	64
	72
	53

	Incorrect
	2
	3
	3

	Accepted
	26
	10
	44

	Accepted response percentage
	59
	56
	50


Table 2  

Respondent profile

	Parameter
	Range
	Production
	Forwarder
	Haulage

	Number of employees
	<51
	11
	9
	34

	
	51-250
	9
	1
	9

	
	>250
	6
	0
	1

	Annual turnover (€ million)
	<1
	4
	3
	16

	
	1-10
	14
	6
	19

	
	>10
	8
	1
	9

	Percentage exporting goods in containers
	
	54
	50
	25


Table 3  

Survey results

	
	Producers
	Forwarders
	Hauliers

	Hypothesis
	Mean score
	Percentage who agree
	Mean score
	Percentage who agree
	Mean score
	Percentage who agree

	H1
	2.65*

	38
	2.70*
	30
	2.30*
	38

	H2
	1.65***
	100
	1.40
	100
	1.84***
	100

	H3
	2.85
	42
	2.00
	80
	3.20***
	25

	H4
	2.58*
	46
	2.30
	50
	2.41**
	48

	H5a
	2.38**
	58
	1.70*
	100
	2.30***
	66

	H5b
	2.27**
	65
	1.80
	90
	2.25***
	66

	H6
	2.69*
	42
	2.10
	80
	1.98***
	89

	H7
	2.50***
	54
	2.30*
	70
	2.14***
	84

	H8
	1.69***
	100
	1.70
	90
	1.95***
	89


Table 4 

Transport demand responsiveness

	Consider only the modes of transport used for container exports in your organisation. Tick the box which resembles the expected percentage change in your company:
	Fall
	
	Rise

	
	over 20
	up to 20
	0
	up to 20
	over

20

	S1 A fuel duty increase of 20 per cent will lead to a change in container road-kilometres of:
	3
	37
	60
	0
	0

	S2 Implementation of the "kilometerheffing" in NL will result in a change in container road-km of:
	3
	30
	67
	0
	0

	S3 A rail freight rate fall of 20 per cent will lead to a change in container rail-kilometres of:
	0
	0
	60
	27
	13

	S4 An inland water freight rate fall of 20 per cent will lead to a change in container inland water-kilometres of:
	0
	0
	67
	33
	0

	S5 A short-sea shipping freight rate fall of 20 per cent will lead to a change in short sea-container kilometres of:
	0
	0
	53
	40
	7
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Figure 1
Conceptual model of the study
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� Statistical significance (* = p<0.05; ** = p<0.01, *** = p<0.001
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