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The car industry is a fundamental part of the economic backbone of many
industrialized nations. In 1999 the whole of car manufacturers produced worldwide a total of
almost 55 million cars, which meant a growth vis-à-vis 1998 with more than 5%. Over the
period 1995-2000 car production in Europe grew with some 17%.

Within this landscape of car production, Flanders (the Northern part of Belgium) holds
one of the world’s highest production levels per capita. Flanders is, even after the closure of
the Renault Vilvoorde plant, the region in Europe with the highest number of car production
per capita.

In 1999, exactly 1,016,432 cars were assembled. On a per capita basis, this meant
more than 1 car per 6 inhabitants, as Flanders had a population of 5,926,838 people in 1999
(Government of Flanders, 2000). Remarkably, although Flanders shelters such an important
share of world car production, in contrast to most other car producing countries or regions, it
does not have an own brand.

Table 1. -  Flemish production figures over the last two decades

Year N assembled cars Year N assembled cars
1980 929.005 1994 1.291.829
1985 1.034.864 1995 1.272.534
1990 1.252.196 1996 1.233.983
1991 1.153.515 1997 1.101.304
1992 1.165.607 1998 1.065.154
1993 1.155.606 1999 1.016.432

Source: Febiac, 2001
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The huge yearly production levels, are due to the significant presence of foreign car
producers. Flanders counts 4 major assembly plants, each within a radius of les than 65 km
(40 miles). These are: General Motors, situated in the harbour complex of Antwerp; Ford
Werke A.G. in Genk, in the province of Limburg (east of Antwerp); Volvo Car Corporation,
situated in the harbour complex of Ghent; and Volkswagen A.G. in Vorst in the Metropolitan
Area of Brussels.

GM in Antwerp is foremostly dedicated to the production of Astra’s. Volvo Car in
Ghent produces fore mostly S-70s and V-70s. Ford Genk produces Mondeo’s and Transits
and Volkswagen Brussels most important models are the Seat Toledo and the Volkswagen
Golf.

A breakdown of production figures per plant, provides the following picture.

Table 2.-  Production quantities per plant in Flanders

Manufacturing plant Year N assembled cars
1999 324.713

Opel Belgium S.A./N.V. 1998 300.201
1997 301.531

1999 307.919
Ford-Werke A.G. - Genk 1998 402.284

1997 434.601

1999 231.101
Volkswagen Bruxelles S.A./N.V. 1998 180.576

1997 167.320

1999 149.050
Volvo Europa 1998 151.891

1997 145.451
Source: Febiac, 2001; individual plant data, 1999, 2000.

Additional to the abovementioned figures, just across Flanders’ borders several more
car assembly plants can be found. Notably NedCar in Born (the Netherlands), Toyota in
Valenciennes and various Renault plants in the North of France. These plants produce similar
annual quantities as the cited plants from Flanders (approx. 200-300.000 cars per year). Also,
Mazda and Honda carry out considerable automobile distribution activities with Flanders as
main hub for their European distribution.

Obviously, this economic activity results in several positive effects like creation of
employment and added value, impact on the trade balance and export figures. E.g. some
55,000 persons are directly employed in the automotive industry (assembly plants, suppliers
and service activities dedicated to the automotive industry) in Flanders (Government of
Flanders, 2000). Nevertheless, this concentration of production also results in less desirable
externalities like huge transport movements, with traffic congestion, air pollution and road
accidents as a result.
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These negative side effects do not only have repercussions for Flanders itself as the
impact of the transport movements involved has a more European scope. As most cars are
transported to other continental European areas with high population density figures and lead
times tend to be kept short, most of these transports take place by road haulage. Consequently,
the societal “performance” of large transporters like the car industry is becoming more and
more a problem. To illustrate the international scope of the Flemish car industry’s sales, the
following information can be presented. Only a small share is destined for the home market
(Flanders and the rest of Belgium). More than 90% of production is destined for export, with
export to neighbouring continental countries as most important destination. A breakdown of
the export flows, provides the following picture.

Table 3. -  Geographic destinations per country of Flanders’ car export 1995-1999

Destination 1995 1996 1997 1998 1999

Germany 332.783 295.562 263.521 257.925 203.617
United Kingdom 181.343 143.926 178.485 136.879 123.449
Spain 68.996 74.961 71.528 79.266 121.221
France 123.544 156.904 80.545 64.108 72.262
U.S.A. 31.672 34.591 46.070 53.330 53.615
The Netherlands 47.421 54.341 44.000 47.282 45.108
Italy 79.155 71.917 46.692 60.631 41.422
Sweden 25.625 27.561 29.758 36.958 36.459
Austria 23.804 12.834 14.399 18.504 15.520
Greece 3.193 3.292 1.214 2.334 15.257
Portugal 5.621 12.639 5.416 7.189 15.014
Switzerland 23.201 22.412 17.131 19.686 13.045
Finland 10.749 17.299 10.011 13.581 12.875
Hungary 2.075 1.952 2.707 8.030 10.624
Japan 18.705 20.798 14.585 6.842 10.507
Australia 7.653 6.686 5.765 11.856 9.383
Denmark 16.496 16.778 13.792 10.995 8.420
Turkey 205 1.240 4.257 2.439 7.996
Poland 1.039 2.157 3.433 2.952 7.807
Canada 4.559 2.995 5.345 4.107 6.235
Norway 14.657 16.104 9.621 9.815 5.455
Eire 3.696 3.191 3.443 5.459 4.880
Czech Republic 1.478 2.284 2.743 1.823 3.072
Ukraine - - 186 139 1975
Croatia 11 44 27 2.018 1.748
Israel 1.260 893 1.512 1.023 1.390
New Zealand 67 941 2.133 1.427 1.243
Taiwan 9.802 5.955 3.103 23 917
Luxemburg - - 24 133 780
Hong Kong 943 414 560 181 565
Slovenia 829 3.022 2.626 530 308
Morocco 106 170 299 295 278
Slovakia - - 93 58 267
Saudi Arabia - - 145 63 263
Malaysia - - 69 196 255
Other countries 79.538 94.164 74.423 50.759 36.606
Total 1.120.226 1.108.027 959.661 918.836 889.838

Source: Febiac, 2001
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As regular car carriers have a maximum capacity to transport 8 cars at a time, the
amount of trucks involved in the transportation of all these cars would be enormous.

However, for certain destinations, especially the overseas ones, the choice for
alternative transport modes is obvious. For transcontinental exports, maritime transport is
used, at least until the most important ports of call in the regions of destination. For most
Scandinavian and Middle East exports (including Greece and Turkey) Short Sea Shipping
lines are used. To a lesser extent, also Short Sea Shipping is used for exports to Portugal,
Spain and Italy.

On the European continent itself, the modal split is a question of road and railway
transport. The use of railway, as an alternative transport mode, for outbound logistics, varies
according to the observed plant. Certain plants make relatively little use of railway transport,
with railway’s share in total outbound transport being under 30%. At one assembly plant,
however, it was observed that railway transport accounts for no less than 70% of outbound
logistics. In any case, the importance of railway transport for outbound logistics can be
qualified as substantial for all the Flemish assembly plants. On the other hand, only a very
limited use of inland navigation transport is practiced.

This observation, the fact that both Flanders and its surrounding areas struggle with
increasing mobility problems and the fact that inland navigation can in several situations be
less expensive than road haulage, was taken as a starting point in order to investigate the
possibilities for, and the circumstances under which, inland navigation could be deployed on
a larger scale and thereby produce a “modal shift” in car exports1.

In order to spare the environment and to decongest the frequently saturated road traffic
system (especially around the main ports), governments already support multimodal (rail-road
and waterway-road) initiatives of private companies, as part of their transport and
environmental policies. Normally, this takes on the form of upgrading infrastructure for
alternative transport modes, or subsidizing the construction of multimodal terminals.
However, no sectoral policies focused on stimulating “Roll on-Roll of” goods (RoRo)
between main ports and continental Hinterlands have become implemented. Apart from the
role the public sector can play in facilitating the use of alternative transport modes, the
automotive sector itself may also become more pro-active regarding the use of alternative
transport modes. For the latter may increasingly offer advantages to avoid growing road
congestion on the one hand, and means to improve distribution capabilities on the other hand
e.g. by offering larger transport capacity and possibilities for «rolling stock».

                                                          
1 The Government of Flanders, department of Environment and Infrastructure, Mobility cell, launched a

“Flemish Modal Scan” project (VMOS) in 2000, which aim it was to investigate the possibilities for modal shift
for a limited set of companies in Flanders. The author of this paper was one of the participants in this research
project and among others, he investigated modal shift possibilities in the Flemish car industry. Several insights
acquired through the Flemish Modal Scan project were used, with permission from the Flemish Government, to
elaborate this paper.
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LITERATURE REVIEW AND DEVELOPMENT OF HYPOTHESES

A research project in relation to car distribution, carried out by Ashayeri, Van Eekelen
and Vossebeld (2000), mentions the fact that, from a macro-perspective on the sector, dealer
delivery transports are characterized by a low load factor, costly distribution methods,
existence of stocks and high fuel consumption and emissions. They argue that logistic service
providers (LSPs) should focus more on cooperation with and between manufacturers in order
to alter these inefficiencies and these negative externalities. Several ICT applications, e.g.
EDI, tracking & tracing, call centers, can be of important help to this, according to these
authors.

With help from an econometric model, Ashayeri, Van Eekelen and Vossebeld (2000)
first analyze the current transport situation (in terms of the amount of tonkilometres covered)
in function of the location of production plants, the destinations of the cars these plants
manufacture, and the transport modes that are used to bring the products to their final markets.
Consequently, the potential savings are assessed in terms of transport movements
(tonkilometres) and emissions in case the West-European car industry should accomplish a
smart and lean organization of transport on the basis of the following three premises:

Ø Intra-group2 cooperation on car distribution. Within each concern transport
planning is centralized and all brand names of the same automobile concern have
access to all the distribution and transport facilities the group uses

Ø An optimal shift to alternative transport modes (rail, inland navigation, short-sea
shipping)

Ø A totally transparent execution of the whole European distributionwith a “Fourth
Party Logistics Provider” (4PL) matching distribution supply and demand of the
different automobile concerns.

Regarding the premises used in the Ashayeri et al. study (2000), the observation
should be made that from a practical point-of-view and a short term perspective, these are
perhaps too idealistic and only feasible under theoretic circumstances. In practice, the
simulated consolidation of transport would probably not be feasible, nor would it result in the
postulated positive effects and savings. Several remarks should therefore be made.

First of all, the intra-group approach raises certain questions. Currently, most
automobile groups have a highly scattered and fragmented network of production and
assembly sites. This makes the reaping of considerable intra-group distribution synergies
unlikely and/or rather complicated to accomplish. Therefore, only after rationalizing
production and assembly networks on an intra-group basis, one can expect that considerable
savings can be achieved. The need for this intermediate step means the horizon on which such
savings can be obtained is mid-term. The intra-group premise may, under the current
production circumstances, also lead to an unrealistic estimation of potential savings as for
combining product flows on an intra-group basis, one may first have to centralize production
badges from different plants of the same group (located distantly from one another), in order

                                                          
2 F.i. Daimler-Chrysler considering integrally the transport needs for cars of the brand names Mercedes,

Mitsubishi and Smart; Ford: Ford, Volvo, Land Rover and Mazda, GM: Opel, Vauxhall, Fiat, Lancia, Alfa
Romeo and Suzuki; Renault: Renault and Nissan; Volkswagen for Volkswagen, Audi, Seat and Skoda.
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to get sufficient cars together for a certain export area and in order to be able to use alternative
transport.

Moreover, it appears that the constructed simulation model does not take into account
several variables, which up-front seem to be relevant. E.g. navigability of waterways, railway
and inland waterway capacities and gabarites, or demanded lead times by the automobile
manufacturers3. This may lead to an overestimation of the possibilities of and savings when
using alternative transport modes for car distribution.

Secondly, the emergence of a “4PL” can be considered as the ‘nec plus ultra–solution’
in this respect. Nevertheless, there exist intermediate solutions, e.g. via already existing actors
that only serve certain origin-destination relations on which they can combine flows from
several assembly plants located close to one another. Such solutions can probably be offered
on a much shorter term. Therefore, the industry need not wait until a 4PL player c.q.
institution is created in order to materialize transport savings and rationalizations.

Finally, it is not tonkilometres in the reference situation and in the optimal situation as
such that should be compared, as the used transport modes all have different emission
characteristics. For example,. more absolute tonkilometres by inland navigation compared to
road haulage may even mean a reduction in, e.g. CO2, emissions. The same remark needs to
be made regarding absolute transport costs. On the one hand, due to lower costs and prices per
tonkilometres in rail and waterway transport, transport via these modes can be cheaper, even
if they would make a longer journey than road transport on a specific origin-destination
relationship. On the other hand, transportation prices per unit, when using rail or waterway
transport, depend heavily on the loading degree which is achieved. As the price for a rail or
waterway journey on a given distance is, to a high extent, independent of the transport
volume, the price per unit or tonne can oscillate strongly. Consequently, comparing different
transport modes is not just a matter of comparing average prices per tonnekilometre based on
an average or full loading degree. One must also assess the effective loading degrees when
comparing different transport modes.

Summing up, the presented model is very sophisticated and very useful when using a
top-down approach for determining the potential savings for the automobile industry when
extending the use of alternative transport modes. However, it appears that the model may
need to incorporate several relevant variables, which can best be detected via a bottom-up
approach of car distribution practices4.

Rounding up, this paper agrees with the assumption that business economic (and
societal) savings can be achieved via the use of alternative transport modes and via
cooperation between assembly plants. However, this paper argues that the best points of
departure for studying such possibilities are concrete product flows (ideally from different
plants -and independently of the fact whether they belong to the same group or not), with

                                                          
3 An interview with one of the persons concerned with upgrading the used model confirmed the

impression that these variables were not yet taken into account.
4 The research activities behind this paper, although they stem from an approach and a research project

by itself (conceived independently of and not in response to the activities of Ashayeri et al.), result in the
detection of those variables. The Ashayeri et al. model would certainly benefit from the incorporation of (some
of) the variables in question.
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specific limited geographic areas (product origins) as their starting points and specific export
areas as their destinations (product destinations).

Therefore, hypothesis (1) runs as follows: “Provided a minimum loading degree can
be achieved, the organization of car distribution on concrete origin-destination relations via
multimodal transport, involving inland waterway navigation, can lead to significant cost
savings.”

Regarding the possibilities that car manufacturing concerns would actually concentrate
and/or join such product flows, whether on an intra-group or inter-group basis, several trends
indicate that this is likely.

In their attempts to constantly reduce costs and improve quality, car manufacturers
have already started to collaborate on business functions such as design, research and
development. Probably the first European example in this respect, was the joint development
by Saab, Lancia, Fiat and Alfa Romeo of resp. the Saab 9000, the Lancia Thema, the Fiat
Croma and the Alfa Romeo 164 (mid 1980s). Also, there are already examples of car
manufacturers that share production facilities (e.g. Volvo and Mitsubishi in NedCar – Born
(NL)). The fact that independent car companies have already started to cooperate on design
and R&D for automobiles, makes it plausible that also cooperation on car distribution and
dealer delivery can become a reality. Certainly if potential savings and/or service quality
improvements are substantial.

One can also point at other processes in the car industry, that will result in a
“thickening” of the car distribution streams, thus offering more potential for the reaping of
economies of scale in car distribution via transport modes (i.e. rail and barge) with transport
volume capacities that are superior to road haulage. Concretely speaking, both on the
upstream and downstream part of the car production column; concentration and
rationalization processes continue to unfold.

On the upstream part this takes on the form of mergers between producers and via
rationalization of production networks. On the downstream part of the automotive production
column this will happen via a rationalization of dealer networks, the creation of mega-
dealership (dealers dedicated to one brand’s or one group’s products, but attending a wider
spatial area than traditionally) or the creation of multi-brand dealerships.

Concerning the processes affecting the downstream part of the automotive production
column, Belzowski (2000) mentions the fact that in the United States of America, e.g.
purchasing at large independent dealers or large dealer groups are some of the major
initiatives underway. According to Jullien (2000), the rationalization one can observe in the
USA regarding the distribution of new cars, is one of reducing drastically the number of sales
points, with the ones that remain being under control of certain large distribution groups
instead of individual entrepreneurs.

Additionally to this phenomenon, similar tendencies can be observed in Europe since
the end of the decade of the 1990s, with consolidation and concentration of final sales in the
hands of certain big distribution groups (Jullien, 2000).
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In certain European countries, e.g. Germany and Belgium, some timid experiments
with “free dealers” are also already present (Kamp, 2000). These mega-dealers which pioneer
with multiple brands, form the ideal concept for a situation in which in a limited area, no
longer a vast amount of traditional car brand dealers serve the regional clients, but instead a
couple of multi-brand dealers become installed, serving the mass markets with highly sought-
after models. Through an optimization of localizations, this can be realized. Of course,
besides such sales points for main stream models, some smaller and more specialized sales
points, dedicated to certain niche brands or car types, will remain.

Another phenomenon, which would be a novelty for Europe but which is already a
familiar practice in the USA, is supplying dealers with non-sold cars: “stock sales”. Although
this is contrary to the JIT-philosophy, in the USA this is a popular practice as it is a way to
reduce order-to-delivery times.

Through a more widespread introduction of outlet structures based on: less dealer
points per brand name, combinations of brands per dealer and improved possibilities to offer
non-sold cars, the amount of concrete dealer destinations can be reduced. This should allow
an increase of the volumes of cars that can be transported simultaneously, allowing a
thickening of transport streams on a larger part of the whole transport traject. This should also
reduce the required sum of post road haulage kilometres. Thus, this should increase the
possibilities on economies of scale and savings in the distribution chain, when shifting to
multimodal transport, even further.

Therefore, hypothesis (2) runs as follows: “The joint organization of car distribution,
can increase the savings that can be obtained from the use of multimodal transport, involving
inland waterway navigation.”

RESEARCH METHODOLOGY AND STRUCTURE OF THE PAPER

In order to investigate the validity of the hypotheses (1) and (2), a study was carried
out in order to see, whether for specific origin-destination relations these hypotheses hold
truth. The focus has been on structural situations for the origin-destination relations in
question, and not on occasional circumstances, liking having to cope suddenly with peak
volumes to certain markets or being confronted with road or train transport strikes.

The origin-destination relations that were chosen, have their origins in Flanders and
their destinations in the western parts of Germany.

The reasons for chosing these origin-destination relations were multiple. First of all as,
as can be seen from the figures in Table 3, Germany is the most important export market for
the Flemish car industry and should thus offer the best possibilities to reap transport
economies of scale and to induce an extended use of alternative transport modes, such as rail
and inland navigation transport. Furthermore, both Flanders and Germany (and the
Netherlands as country in-between) are gifted with an inland waterway network, which
enables navigability for big vessels throughout the year. Moreover, the excellent
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interconnectedness between Flanders’ and Germany’s inland waterway systems provides a
good and relatively quick accessibility from one system to the other and vice versa5.

Therefore, with help from plant-level export information6, the possibilities for using
inland waterway navigation to certain destination areas in Germany were screened.

As it appeared that currently, multimodal transport, involving railway transport, goes
either to destinations in former East-Germany or to destinations in the eastern part of former
West-Germany, like Kassel, Hamburg, Lübeck and Nürnberg; the decision was made to
concentrate on transports to the western part of former West-Germany. These transports are
now exclusively carried out by road transport providers. In terms of waterways, these origin-
destination relations should make use of inland navigation on e.g. the Rhine, Saar and Mosel
and the Dortmunder Canals, the Mittelland Canal and the Weser.

In order to determine the chances for a modal shift from road to waterway transport of
passenger cars, first of all, an inventory has to be made of the variables that have to be taken
into consideration for the automotive sector to extend its use of inland waterway navigation
on the selected origin-destination relations. For this, explorative interviews were held with car
manufacturers, road transport and inland navigation companies.

Secondly, a confrontation with the total export volumes per given origin-destination
relation of individual car plants in Flanders has to be made. For this, whenever available,
plant-by-plant statistics were used. Additionally, certain assumptions (which are made explicit
in this paper) and extrapolations had to be made in order to compensate for lacking
information.

To test hypothesis (1), to start with, a representative situation of the quantities to be
transported on the selected origin-destination relations per plant will be presented. To test
hypothesis (2), the possibilities for car distribution via inland waterway navigation will be
revised once more, making use of the sum of the Flemish car industry’s sales figures to the
selected destinations, and by assuming that rationalization in dealer delivery and dealer
networks on the one hand, and inter-firm cooperation on car distribution practices can become
reality.

Finally, the outcomes of the assessed modal shift potential and the related benefits will
be discussed.

Relevant variables regarding the use of inland waterway navigation for
automobile transport

On the basis of several interviews with representatives of Flemish assembly plants
involved in outbound logistics, with shipping companies and with vehicle transport
companies, a series of variables could be detected and a framework could be set up for
assessing the transport volume potential per given origin-destination relationship.

                                                          
5 See “Appendices” for a map on European waterway.
6 For reasons of confidentiality, plant-level information will be used only in an aggregated way or, when

used individually, without referring to the concrete assembly plants in question.
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Analysis of the relevant variables regarding the potential use of inland waterway navigation
for car dealer delivery

Based on interviews with several car manufacturers, transport companies, inland
navigation companies and firms specialized in transportation of automobiles, several relevant
variables were detected. On the basis of a selective classification process, these could be
divided into five homogeneous groups. These are: infrastructural factors, traffic conditions,
institutional factors, commercial factors, and industry trends. All of these factors will be
analyzed in this paragraph.

Infrastructural factors
Accessibility to waterways. As pre-haulage from an assembly plant to a quay where

cars can be loaded onto a ship increases immediately and significantly the total cost of the
whole transport chain, the ideal circumstance for an assembly plant to transport its final
products via inland navigation, is to have direct access to such a quay. In practice this means
having a quay on the own production terrain or on a neighbouring terrain. Having to leave the
own terrain in order to load on a vessel is more costly as it means an extra transport element.
Moreover, it also implies extra loading and unloading moments, which makes the whole
operation more expensive. Last but not least, leaving the own terrain means the car transport
will interfere with general traffic, which means time consumption and uncertainty regarding
the amount of time the whole transshipment will cost. In Flanders, it appears that most car
assembly plants dispose of their own quays. These are, however, almost exclusively used for
incoming, especially containerized, goods.

Navigability of waterways on the selected origin-destination relations. The length of
the locks is of extreme importance here, as no ship can advance on a canal or a river if the
length of the ship outpaces the length of the locks present on the waterway it travels. The
minimum length of the locks needed should be 110m, but ideally it would be some 187-190m.
Also, the general “gabarite” characteristics of a waterway itself are important; i.e. the draught
(at least 3m), the headway under bridges (optimally 11m), the width of the water line as well
as the width under bridges (at least 26m), the water levels throughout the year.

In the studied geographic area only a few waterways combine all these characteristics.
In Belgium: the Canal Ghent-Terneuzen, the Canal Brussels to the Scheldt, the Scheldt-Rhine
connection and certain parts of the Upper Seascheldt and the Albert canal (due to insufficient
headway under several bridges). In the Netherlands: the Amsterdam-Rhine Canal, the Maas
(not all year long depending on the water levels), the Scheldt-Rhine connection and the Waal.
In Germany, the relevant waterways, that meet the described characteristics, are: the Rhine,
the Mosel, the Main, the Neckar (only the most downstream part), the Mittelland Canal, the
Weser and the Saar.

Availability of adequate barges. Although this is not really an infrastructural item, it is
presented here, as it also determines the throughput capacity of the inland navigation
alternative. Currently, the available vessels for car transports have three or four decks and the
following dimensions: 12m width and 110m length. The amount of these ships currently
available is not numerous. However, adapting mainstream vessels for car transport would
only take a couple of months of construction activities. Moreover, the vessels currently used
for car transports are also converted conventional inland barges. Additionally, several ship
building and designing companies experiment at the moment with totally new designs of sea-
river vessels with hydraulic decks so that the headway under bridges should become less a
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problem, and with “pontoons”. The latter’s dimensions can reach up to 17 * 186m (depending
on the amount of decks). All of the mentioned vessel types are able to transport a quantity of,
approximately, 500-550 cars per trip. This is equal to the capacity of some 60-70 trucks.

Traffic conditions
The circumstances under which transport should be carried are fairly different, when

comparing road transport with waterway transport. Whereas road transport suffers from
increasing congestion and can suffer occasionally from accidents and strikes, waterway
transport on the major waterways can in fact only be “held-up” in case of exorbitant rainfalls.
The frequency with which the latter occurs is extremely low and therefore inland waterway
navigation can be considered superior to road haulage in terms of reliability and punctuality.
This does not mean speed as such, but the predictability with which the transport can be
carried out given an agreed time schedule. The latter entails the true essence of “just in time”,
as it is the agreed moment of arrival that counts, not the amount of time the goods are
underway.

Waterway transport will, under normal circumstances, never will become as quick as
road haulage. Nevertheless, congestion will affect their relative and comparative performance
in the following way. Normally, a truck needs to generate a daily turnover of +/- 500 Euro in
order to amortize the cost of the truck, the chauffeur and insurance, petrol and other expenses.
In cases of long term contracts for high volumes, and thus a guaranteed high degree of
utilization of the truck over a longer period, this figure may go down to some 400 Euro.
Regarding the former cost example, the intensity of congestion will obviously affect the
amount of automobiles that can, on average, be delivered daily to dealers when using road
transport. If nowadays, a car carrier can carry two round trips a day on f.i. the axis Brussels-
Ruhrgebiet, this means the total cost can be divided over 16 automobiles. Once it would only
be possible to carry out 3 round trips in two days (or 1 _ per day), the cost of road transport
will go up with 33,3%. The same example can of course be made for other origin-destination
relations. Although ending up in this situation is a slow process, on many traffic intensive
road corridors it is a tendency which is gradually manifesting itself, thereby weakening the
competitive position of road transport vis-à-vis alternative transport modes like inland
waterway transport. In this paper, for the reference situation the current prices for road
transport will be used. Additionally, a scenario is developed in which –due to increased road
congestion- the prices of road transport go up with one third compared to the current prices, as
illustrated in the former cost example.

Institutional factors
Entering a port implies that a ship pays for several port services and for the right to

make use of the infrastructural facilities the port offers. The most well known charges are the
dock dues, which every vessel pays that moors on a quay, or the pilotage costs for guiding
ships until the point of destination within the harbour. The latter costs are exclusively for
deep-sea ships. Although the height of the dock dues are not of such a magnitude that they
would prevent shippers from using waterway transport on a large scale instead of road
transport, they are still a cost factor to be taken into account.

More important for the relative attractivity of waterway transport with origin or
destination in a port, certainly in case of a maritime port, are the regulations around loading
and unloading practices. In general, in sea ports there are strict rules concerning: the way
cargo should be loaded or unloaded on/from a ship; with which means this should be done;
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and how many personnel should be used to carry this out (given the exact volumes or
quantities). Moreover, the wages paid to the personnel (the dockworkers) are relatively high
compared to comparable sectors and they are fixed by, what in Belgium is called, the “Loi
Major”. Any deviation from this law, whether proposed by shippers or transporters or intents
to circumvent them by substituting dock workers by third party workers and/or by offering to
pay them less, can be expected to receive attacks, notably by syndical forces. In inland
harbours, these rules are less strict or, at least, they result in less costly loading and unloading
practices. Therefore, one or more transshipment moments in maritime harbours reduces the
comparative performance of multimodal transport. In this paper, for the reference situation it
was calculated that the (un)loading costs in maritime ports are twice as high as their costs at
inland terminals. Additionally, a scenario was developed in which –in case a tripartite
agreement between stevedoring companies, car manufacturers located in maritime ports and
port authorities can be reached- the costs regarding (un)loading practices in maritime ports
can be reduced to the levels of inland terminals.

A further regulatory point of interest is the transport “regimes”  which different (EU
member) states follow. Certain countries, like Germany, do not allow cargo transport per
truck during the weekends. This means that cargo that needs to reach its destination on
Monday morning, must be shipped by road transport before Friday evening or needs to make
use of alternative transport modes over the weekend to reach a transshipment point, from
where it can be transported per truck to this final destination. It is clear that such regimes open
up possibilities for slower transport modes to compete on time with the quicker, i.e. road,
transport modes during concrete time segments of the week.

A last relevant regulatory item is the allowed length of ships on specific waterways.
Such allowance depends on the water levels and the amount of water a waterway is supposed
to discharge or let through per time unit. This determines whether or not certain vessel
dimensions can be allowed during specific periods of the year on concrete waterways. As a
general rule, in case of high water levels and extensive water outlet on a waterway, the use of
large vessels is restricted. The river Maas is an example of a waterway, on which the use of
large barges is restricted.

Commercial factors
For a car manufacturer to choose between one transport mode or another, the prices of

transport and distribution, and eventually additional storing costs, are normally the main
point of comparison. Also the transparency of the way prices are obtained and the
transparency regarding the way transport and distribution is carried out, is frequently a matter
of concern. Possibilities to track-and-trace become increasingly important therefore. With
road transport, the case is normally simple. The car manufacturer pays a price per transported
unit, based on the volume of cars that is contractually outsourced to a transporter. With
multimodal transport the price to be paid is also expressed per transported unit, but the price
is a combined one, being the outcome of different transport segments and transshipment
moments. Intermediate factors in this price-setting process are the average distances over
which the cars will have to be transported and the lead times within which the cars need to
arrive at their final destination.

Although the transportation time, independently of the chosen transport mode, is of
marginal importance compared to the whole period needed between the final customer’s
purchasing moment and the moment of final delivery (on average 3 months in the European
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car industry), lead times until the final sales outlet are considered to be important by car
manufacturers. By all means, all interviewed sources testify that a quick final delivery is seen
as an important sales argument and therefore to be taken into account when choosing
transport options.

The production volume per geographic market is also an import commercial factor in
order to negotiate transport prices. This not only influences the average distances; it also
determines the possibilities for economies of scale to reap on a concrete origin-destination
relation as this represents a structural flow with common characteristics.

The shares of sold and non-sold cars among the produced automobiles are a further
commercial factor to be taken into account. In order to optimize the use of the available
production capacity, a minor part of the automobiles car manufacturers produce are not sold
yet although they will be, due to their specifications, easy to sell. Normally, these are basic or
temporary special action models. These cars need not absolutely be delivered within a short
time period to a certain dealer outlet, as their final selling point is not yet known. For this part
of production, the short lead-time argument is therefore not as important.

Stock policies and capacities of assembly plants. As the storage surfaces a car
assembly plant disposes of on its own terrains to stock cars, before going on transport, is not
infinite; it is not possible to stock an unlimited amount of cars. Therefore, the use of a
transport mode which has a large loading capacity, needs to be compatible with the stock
capacity of assembly plants’ terrains and the rotation policies they practice. In practice this
means that each assembly plant needs to dispose of and reserve sufficient square metres, to
save up the amount of cars an inland navigation barge should transport, and this during the
interval period between every two following shipment moments.

Industry trends
In the car industry, like in many others, a back-to-basic and core activities trend can be

observed already for a long time. Outsourcing of services and production activities to third
parties has become a common feature of structuring activities in the production column of the
automobile industry. Regarding the elements and concepts that may affect a transport modal
choice, two need mentioning: “production postponement” and “outsourcing of value added
logistics” (Van Hoek et al., 2000 & Snel, 2001). The two differ in the amount of added value
they create in the transport and distribution chain (Snel, 2001), but they have in common that
production and logistical activities are carried out after an automobile leaves the car factory.
The activities one should think of here, are: waxing, dewaxing, providing a car with a
showroom finish in general, quality and other pre-delivery inspections, and providing certain
technical services. Concentrating these activities on a transshipment spot centrally located in a
dealers’ area may create economies of scale compared to a situation where every individual
car dealer is responsible for these tasks. This may, therefore, also influence the comparative
performance of the various transport modes, as concentrating such activities on a
transshipment spot, would imply a “thick” factory-transshipment spot stream, prior to post
haulage to dealer outlets.

The two other industry trends with most potential impact on the attractiveness and
competitiveness of the different transport modes are: the potential concentration of sales
outlet points and alliances between car producers. For a discussion of these two trends and
their eventual impact on transport modal choices, the reader is referred to chapter 2.
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Summary model of the variables of potential use of inland waterway navigation for car dealer
delivery

On the basis of the previous discussion of the relevant variables to be taken into
account for transport modal choices regarding car dealer delivery, the following model
summarizing the relevant elements can be made up.

Figure 1. -  Summary model of transport modal choice variables for car dealer delivery

Infrastructural factors

Traffic conditions  Institutional factors

Commercial factors Industry trends

Assessing transport possibilities for inland waterway navigation between flanders
and germany7

In this chapter, an assessment will be made of the concrete thresholds, inland
waterway navigation must surpass in order to compete successfully with traditional road
transport on a given origin – destination relation and whether certain circumstances make it
impossible for one or more assembly plants to make use of inland waterway in the first place.

Infrastructural factors
Accessibility to waterways. Three of the four considered car assembly plants have

direct access to a quay where cars can be loaded onto a barge. The fourth is located nearby an
inland waterway, but the use of pre-haulage from the assembly plant to the quay where cars
can finally be loaded onto a ship, would probably increase the total cost of the whole transport
chain too much to make multimodal transport involving inland waterway navigation, an
interesting alternative.

Navigability of waterways between Flanders and Germany. Between the Flemish
production sites under consideration, and the western part of Germany (basically the axis
Bremen – Stuttgart); no navigability parameters restrict the use of inland navigation. All the
relevant waterways connecting the Flemish production sites with the sales areas in question
are adequate for barges with Vb dimensions8. Although in Flanders the Albert Canal and the
Canal Brussels to the Scheldt it is not possible to pass with barges having a height of 9m
                                                          

7 In order to safeguard confidentiality of information, no sources of production and transport figures are
revealed in this paper. Neither will the concrete names of the factories be mentioned when e.g. stating that
“Three of the four considered car assembly plants have direct access to a quay …”.

8 According to the definitions of the Comité Européenne des Ministres de Transport (CEMT), «Vb»
stands for ships with a length of 172-185m, a width of maximum 11,4m and a maximum depth of 4,5m.
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under bridges on all the canal segments, this problem can be solved using barges with
hydraulic decks and by partial loading and adding cars (groupage) on the way to joint
destinations, e.g. in the port of Antwerp. Therefore, navigability of waterways puts no
restraints on the use of inland waterway navigation for car transport.

Availability of adequate barges. Currently, only five inland waterway barges under
Dutch or Belgian flag, suited for automobile transport, exist. This is without counting sea-
river vessels and pontoons suitable for car transports. These inland barges are able to make
one round-trip, e.g. Brussels-Stuttgart, per week and together they represent a weekly
transport capacity of 2500 cars back and 2500 cars forth. On a yearly basis this is some
125.000 cars in each direction.

As the currently available vessels are converted conventional inland barges, if
necessary, additional ships can be made available within a time span of three months.
Therefore, capacity restraints as a start-up problem for inland waterway navigation do not
seem to play a role.

Traffic conditions
Regarding road congestion and its impact on the comparative strengths of transport

modes, notably time wise and price wise, time will have to tell to which extent and when
exactly, the balance will shift in quantifiable favour of multimodal transport involving inland
navigation. In this paper, the currently valid prices and time schedules are used for the
reference situation and an alternative comparison and ditto scenario has been developed to
simulate the situation in which increased road congestion should result in higher road
transport prices (see also supra).

Institutional factors
The normal tariff of dock dues ,every time a car transport ship moors on a quay in the

seaports of Antwerp and Ghent, is only a fraction of the total transport costs, involving inland
navigation. Nevertheless, it has to be taken into account when establishing the total transport
price per unit in case of multimodal transport involving inland navigation. By all means,
“groupage” of cars manufactured at more than one production plant does not become
prohibitively expensive when mooring in more than harbour is needed. To complete the
discussion of potential portuary costs; pilotage costs are not applicable to standard inland
navigation barges.

The regulations around loading and unloading practices in maritime ports, make this
component of the multimodal chain on average twice as expensive as loading or unloading in
an inland port, on a compound or on another inland transshipment site. Therefore, a transport
starting in the sea harbours of Antwerp or Ghent is more expensive per inland barge than
transport starting outside the sea port areas, like Genk or Brussels. In this paper, the currently
valid (un)loading tariffs in maritime ports and inland terminals are used for the reference
situation and an alternative scenario has  been developed in case these tariffs should be
reduced to tariffs currently charged for (un)loading at inland terminals.

The transport regime regulations of the days on which road cargo is not allowed on
the German Autobahns, i.e. on Saturday and Sunday, means inland navigation has a
comparative time advantage regarding transports that need to arrive in the first or second day
of the working week. Whereas road transport needs to be carried out just before or after the
weekend, inland navigation can be carried out during the weekend. That way it can reach
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delivery schedules on which, otherwise, it would never be able to compete with road
transport. Thus, for certain parts of the weekly production, notably the production in the
second half of the week, inland navigation transport can be a feasible alternative. As a guiding
principle, two fifths of the weekly production will be considered as potentially shiftable to
inland navigation. Moreover, it will be assumed that the production for the selected areas in
Germany will, on a yearly basis, be evenly spread over the production week.

The allowed length of ships on waterways is not a matter of concern on the origin-
destination relations under consideration; see also the discussions under “Infrastructural
factors”.

Commercial factors
Regarding the prices of transport and distribution, the tariffs car manufacturers

currently are charged for specific origin - destination relations were observed and these were
used as reference prices to see whether multimodal transport, involving inland waterway
navigation, can compete with those. Instead of revealing the rather confidential price
information, the reference prices for road transport were set as “level 100”.

As far as acceptable delivery times are concerned, based on discussions with car
manufacturers, the following delivery schedule could be created for final deliveries to dealers
in two selected areas, namely (what will be called): the Greater Ruhrgebiet area on the one
hand, and the Main/Neckar basin on the other hand.

Table 4.- Proposed sailing schedule

Friday morning Loading in Flanders
Monday morning Discharging in Ruhrgebiet
Monday late / Tuesday morning Dealer delivery in Greater Ruhrgebiet
Tuesday morning Discharging in Main/Neckar basin
Tuesday late / Wednesday morning Dealer delivery in Main/Neckar basin
Friday morning Loading in Flanders
Etc. Etc.
Source: Interviews, 1998-2001

Unloading would then take place resp. at an existing road-waterway compound in
Neuss from where post-haulage to dealers in the Greater Ruhrgebiet can be carried out, and at
similar multimodal compounds in Mainz or in Frankfurt for the Main/Neckar basin, which are
already operational as well.

The production volumes per geographic market, again dividing these into two basic
areas; Greater Ruhrgebiet and destinations in the Main/Neckar basin, were determined on the
basis of plant level information for those plants that revealed detailed information. For the
other plants, assumptions were made on the basis of insights obtained from the available
information from the former plants. It was taken into account that the situation for the VW
Vorst plant may be less comparable with that of others, as the VW Vorst plant produces
among others the Volkswagen Golf, which is also produced in other VW production plants
(i.e. Wolfsburg, Mosel and Bratislava) with which the Vorst plant has to share deliveries to
the German market. This resulted in the following totals.
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Table 5. - Transport totals from Flanders to selected German areas

Destination Greater Ruhrgebiet Main/Neckar basin
Yearly total 91.000 68.000

Source: 2000-2001 data

On the basis of production figures on plant-level, the share of non-sold cars among the
produced automobiles, for which short lead-times are not as important, could be estimated on
10% for the selected German destination areas. It will be assumed that the non-sold
production for the selected areas in Germany will, on a yearly basis, be evenly spread over the
production week.

This means that 10% of the total production, independently of the moment it comes
out of production, can wait for inland navigation shipment in order to optimize the loading
degree of the used barges.

Regarding the stock policies practiced by the different assembly plants, on average a
capacity exists to store the equivalent of one week of production9. This represents totals of
3.400 to 9.000 cars, depending on the assembly plant under consideration. The average
rotation period, the time a car remains on the assembly plant’s parking terrain, is 48 hours10.
In practice this means that. production takes place on day A, production is stored on days B
and C, and outbound transport takes place on day D. Consequently, depending on the
assembly plant under consideration, between approx. 1.400 and 3.600 cars occupy structurally
a part of the available storage capacity due to these general rotation practices. As a result,
there would still be room to store 2.000 to 5.400 cars, to reserve for inland shipping
transports. Given that the relevant barges’ loading capacity is 500 cars, this ought to be
largely sufficient.

Industry trends
This paper abstains from developing scenarios in order to see to which extent

production postponement and outsourcing of value added logistics, favours a use of inland
waterway navigation.

The potential concentration of sales outlet points and alliances between car producers
are indeed used to support a scenario of a thickening of product flows, enabling the use of
multimodal transport involving waterway transport.

Results
After determining the quantity of cars that planning-wise (considering production and

delivery planning) can be shifted to inland waterway navigation for the selected origin-

                                                          
9 Under extreme circumstances, like railway or road transport strikes, it is possible for the considered

assembly plants to increase their storage capacity, but the stock policies of the resp. plants do not at all intend to
increase their storage capacities and quantities on a structural basis.

10 The standard deviation of this period may be high due to periods in which a large part of the
production capacity is destined for overseas markets. However, as a concentration of production for overseas
markets in a short timespan is highly exceptional; situations in which more than three daily production badges
are stored are rather rare.



18

destination relations, a price comparison will be made in order to evaluate whether such a
shift is, business economically speaking, interesting.

Determining shift potential
On the basis of the former analyses of relevant variables, one can deduct a formula to

quantify the yearly amount of cars that is eligible for transport from Flanders to either the
Greater Ruhrgebiet or the Neckar/Main basin via inland navigation transport. Nota Bene: as
was stated before, one of the four considered assembly plants does not dispose of direct
access to an inland waterway quay. Therefore, the following formula is only valid for the
latter plant, provided it constructs such a quay.

The potentially shiftable quantity of cars to inland waterway navigation for the
selected origin-destination relations, can thus be determined as follows:

Ø The regulation of the days on which road cargo is not allowed on German
Autobahns i.e. on Saturday and Sunday, means that inland navigation transport
should be a feasible alternative for certain parts of the weekly production, notably
the production in the second half of the week. As a guiding principle, two fifths of
the weekly production can be considered as potentially shiftable to inland
navigation.

Ø On the basis of production figures on plant-level, the share of non-sold cars among
the total amount of produced automobiles, for which short lead-times are not as
important, can be estimated on 10% for the selected German destination areas.
Therefore, of the other three thirds of the weekly production, 10% can be
considered as potentially shiftable to inland navigation.

The formula for determining the yearly quantity of potentially shiftable cars to inland
waterway navigation for transport on the origin-destination relations between “Flanders” and
resp. “Greater Ruhrgebiet” and “Main/Neckar basin”, then runs as follows:

Formula 1: Yearly quantity of potentially shiftable cars to inland navigation for selected origin-
destination relations

Q = _ production weeks per year (2/5 x weekly production O-D) +(3/5 x 1/10 x weekly production O-D)

On the basis of the former formula, and the figures presented in Table 5, one can
calculate that the resp. yearly potentials for inland waterway transport per destination area, are
resp. 42.000 for the Greater Ruhrgebiet and 31.000 for the Main/Neckar basin.

On a plant-level basis, it can be calculated that the inland waterway potential for the
Greater Ruhrgebiet per assembly plant ranges from 6.500 to 13.250 automobiles per year. For
the Main/Neckar basin, this range goes from 5.000 to 10.000 automobiles per plant per year.
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Table 6. - Yearly shifting potentials for inland waterway navigation
on selected origin-destination relations

Origin-Destination Flanders-Greater Ruhrgebiet Flanders-Main/Neckar basin
Accumulated totals 42.000 31.000
Q maximum on plant level 13.250 10.000
Q minimum on plant level 6.500 5.000
Source: 2000-2001 data, own calculations

When considering a production week to be a cycle of 5 working days, translating the
yearly totals results in the following weekly averages:

Table 7.- Weekly shifting potentials for inland waterway navigation
on selected origin-destination relations

Origin-Destination Flanders-Greater Ruhrgebiet Flanders-Main/Neckar basin
Q maximum on plant level 295 220
Q minimum on plant level 147 110

Source: 2000-2001 data, own calculations

Price comparison between road and multimodal transport involving inland navigation
Determining the quantity of cars that planning-wise can be transported via multimodal

transport mode, is not sufficient for effectively realizing a modal shift. For this, also a price
comparison needs to be made, in order to assess the likeliness of such a shift.

As was explained in paragraph 3.2, in order to ascertain acceptable prices of transport
and distribution, the tariffs car manufacturers currently pay for the selected origin -
destination relations, when using road transport, were observed. Consequently, these were
used as reference prices to see whether multimodal transport, involving inland waterway
navigation, can compete with these road transport prices.

To start with, the transport price per unit via multimodal transport was established,
assuming that 500 cars will be transported per inland navigation trip. This is the loading
capacity of the barges to be used.

Consequently, the break-even quantities of cars to be transported were determined.
Both for individual origin - destination relations and for a combination of the two origin -
destination relations.

Finally, on the basis of the former, the frequencies with which rentable transports can
be organized on a plant-per-plant basis, when using multimodal transport, could be
established.

The same calculations were repeated for the hypothetical situation in which road
transport would become 33% more expensive due to increasing road congestion. Naturally,
this would not only have an impact on the conventional transport alternative, i.e. 100% road
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transport; but also on the multimodal alternative as the latter also contains a post haulage
component which implies road transport. Also, calculations were carried out for the
hypothetical situation in which the costs regarding (un)loading practices in maritime ports are
reduced to the same levels as those charged at inland terminals.

To finish, for the reference situation, the described exercises were also carried out
assuming that a joint organization of car distribution by the four plants under consideration,
can become a reality. The rationales behind this scenario, are the assumptions that the
potential creation of mega-dealerships, multibrand dealerships and the possible conclusion of
new alliances between independent car manufacturers c.q. concerns, can function as
catalysators for a thickening of distribution streams on a large part of origin - destination
relations between assembly plants and dealerships. Furthermore, the desire of car companies
to reap the economies of scale that this form of car distribution should bring about and the
desire of car companies to avoid congestion problems from which road transport suffers,
provide additional legitimation for such a scenario. To start with, breakdowns of the relative
prices for the origin - destination relations Flanders-Ruhrgebiet and Flanders-Main/Neckar
basin on a full loading basis for the situation of departure (that is; without assuming a 33%
increase in road transport prices, harmonization in (un)loading tariffs in maritime ports and
inland terminals or a joint organization of dealer delivery) are presented in the following
charts11.

Chart 1. -  Price comparison between road and multimodal transport between Flanders and
Greater Ruhrgebiet

0

20

40

60

80

100

120

140

multimodal transport road transport

post haulage
terminal fee
unloading cost
rhinefreight
loading cost
road transport

                                                          
11 Absolute prices are not presented for reasons of confidentiality. Obviously, to be able to make the

comparison this does not form an obstacle.
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Chart 2. -Price comparison between road and multimodal transport between
Flanders and Main/Neckar basin
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Reference situation
As can be derived from the former charts, in the situation of departure, the multimodal

alternative is more expensive than the road transport alternative for the origin - destination
relation Flanders-Greater Ruhrgebiet, even on a full loading basis. For the origin - destination
relation Flanders-Main/Neckar basin, on the other hand, there is a clear possibility for
obtaining economic savings. On the one hand, the loss per transported car via multimodal
transport from Flanders to Greater Ruhrgebiet would be approximately 7,5 Euro per unit. On
the other hand; the benefit per transported car would be approx. 5 Euro, when using
multimodal transport from Flanders to the Main/Neckar basin.

Due to the finding that multimodal transport to dealers from the Greater Ruhrgebiet
would result in a loss, compared to delivery via conventional road transport; no break-even
quantity for this origin - destination relation could be established. For the origin - destination
relation Flanders – Main/Neckar basin, the break-even quantity per trip, based on the saving
of approx. 5 Euro per car, when comparing mulitmodal transport with dealer delivery via
conventional road transport, turned out to be 432. This means; with a load of 432 cars per trip
the multimodal alternative should be equally expensive as conventional road transport for
delivery to dealers in the Main/Neckar basin.
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On the basis of the supposed loss on delivery to dealers in the Greater Ruhrgebiet and
the saving on delivery to dealers in the Main/Neckar basin, it was also possible to calculate
with which “destination mix”, a break-even result would be obtained. The break-even point
would then be reached if a full load would consist of 196 cars with Greater Ruhrgebiet as their
destination and 304 cars with the Main/Neckar basin as their destination.

Thus, resp. 432 cars with destination Main/Neckar basin, or 304 cars with this same
destination together with 196 cars for the Greater Ruhrgebiet, need to be available for the
mulitmodal alternative to be worth while. With help from the figures in Table 7, one can then
determine with which frequency such transports can be organized on a plant level.

In order to gather 432 cars with the Main/Neckar basin as their destination, the
different production plants would need between 1,9 and 3,9 weeks. In order to gather 304 cars
with the Main/Neckar basin as their destination and 196 cars with the Greater Ruhrgebiet as
their destination, it would take between 1,4 and 2,8 weeks.

The former outcomes, regarding the situation of departure, are summarized in the
following table.

Table 8.- Summary of results regarding the modal shift potential
in the reference situation

Origin-Destination Flanders-Greater
Ruhrgebiet

Flanders-
Main/Neckar basin

PPU road 100 100
PPU multimodal 107,5 95
∆ PPU (multimodal - road) +7,5 -5
BEQ Flanders – Greater Ruhrgebiet > 500 -
BEQ Flanders - Main/Neckar basin - 432
BEQ Flanders – “Greater Ruhrgebiet +
Main/Neckar basin” mix

196 304

Frequency Flanders – Greater
Ruhrgebiet

Not feasible

Frequency Flanders – Main/Neckar
basin

Every 1,9 – 3,9 weeks

Frequency Flanders - “Greater
Ruhrgebiet + Main/Neckar basin” mix

Every 1,4 – 2,8 weeks

Source: 2000-2001 data, own calculations

Situation with increased road transport prices
The same calculations were repeated for the hypothetical situation in which road

transport would become 33% more expensive due to increasing road congestion. As was
stated supra, not only the impacts of this scenario on the conventional transport alternative,
i.e. 100% road transport; were calculated; but also the impacts on the multimodal alternative
as the latter contains a post haulage component which implies road transport.

This led to the outcomes, as summarized in the following table.
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Table 9.-  Summary of results regarding the modal shift potential
in case of increased road transport prices

Origin-Destination Flanders-
Greater

Ruhrgebiet

Flanders-Main/Neckar
basin

PPU road 100 100
PPU multimodal 97,75 76,2
∆ PPU (multimodal - road) -2,25 -23,8
BEQ Flanders – Greater Ruhrgebiet 460 -
BEQ Flanders - Main/Neckar basin - 300
BEQ Flanders – “Greater Ruhrgebiet +
Main/Neckar basin” mix All full loading combinations valid
Frequency Flanders – Greater
Ruhrgebiet

Every 1,6 – 3,2 weeks

Frequency Flanders – Main/Neckar
basin

Every 1,4 – 2,7 weeks

Frequency Flanders - “Greater
Ruhrgebiet + Main/Neckar basin” mix Every week – every 1,9 weeks

Source: 2000-2001 data, own calculations

Situation with identical (un)loading tariffs in maritime ports and at inland terminals
Again, the same calculations as in the reference situation, were repeated for the

hypothetical situation in which the costs regarding (un)loading practices in maritime ports are
reduced to the same levels as those charged at inland terminals. This led to the outcomes, as
summarized in the following table.

Table 10. -  Summary of results regarding the modal shift potential
in case of identical (un)loading tariffs in maritime ports and at inland terminals

Origin-Destination Flanders-Greater
Ruhrgebiet

Flanders-
Main/Neckar basin

PPU road 100 100
PPU multimodal 106 89,3
∆ PPU (multimodal - road) +4 -10,7
BEQ Flanders – Greater Ruhrgebiet > 500 -
BEQ Flanders - Main/Neckar basin - 404
BEQ Flanders – “Greater Ruhrgebiet +
Main/Neckar basin” mix

364 136

Frequency Flanders – Greater
Ruhrgebiet

Not feasible

Frequency Flanders – Main/Neckar
basin

Every 1,8 – 3,7 weeks

Frequency Flanders - “Greater
Ruhrgebiet + Main/Neckar basin” mix Every week – every 1,9 weeks

Source: 2000-2001 data, own calculations
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Reference situation in case of inter-plant organization of dealer delivery
For the reference situation, the described exercises were carried out once more, this

time assuming that a joint organization of car distribution by the four plants under
consideration is realized.

This led to the outcomes, as summarized in the following table.

Table 11. - Summary of results regarding the modal shift potential
in case of inter-plant organization of dealer delivery

Origin-Destination Flanders-Greater
Ruhrgebiet

Flanders-
Main/Neckar basin

PPU road 100 100
PPU multimodal 107,5 95
∆ PPU (multimodal - road) +7,5 -5
BEQ Flanders – Greater Ruhrgebiet > 500 -
BEQ Flanders - Main/Neckar basin - 432
BEQ Flanders – “Greater Ruhrgebiet +
Main/Neckar basin” mix

196 304

Frequency Flanders – Greater
Ruhrgebiet

Not feasible

Frequency Flanders – Main/Neckar
basin

Every week

Frequency Flanders - “Greater
Ruhrgebiet + Main/Neckar basin” mix

Every week

Source: 2000-2001 data, own calculations

CONFRONTATION OF RESULTS WITH HYPOTHESES

 Hypothesis 1 ran as follows: “The organization of car distribution via an increased use
of alternative transport modes on concrete origin-destination relations can lead to significant
cost savings.”

On the basis of the supra presented data, this hypothesis could be validated, provided a
minimal loading degree can be achieved. This can be demonstrated for the reference situation
when considering the origin - destination relation Flanders-Main/Neckar basin or the
combined origin - destination relation consisting of cargo from Flanders destined for the
Greater Ruhrgebiet and the Main/Neckar basin.

In the alternative situations, in which either the tariffs for road transport would
increase due to growing road congestion or the tariffs for (un)loading in maritime ports would
be reduced to the tariffs charged at inland terminals, the validity of this hypothesis was
reaffirmed. Moreover, the potential savings would then even be more considerable.



25

Only one condition will have to be met by individual assembly plants in order to reap
the potential savings. Either they will have to accept a higher volume-lower frequency
delivery scheme than the delivery schemes they currently use for the evaluated destination
areas, or they will have to concentrate the assembly of the automobiles destined for the
destination areas in question in certain weekly segments prior to the moment of shipment.

In case higher road transport prices would become reality due to increased road
congestion or in case lower (un)loading tariffs in maritime ports can be obtained, the shipment
frequency can go up and/or the need to concentrate assembly of cars for the destination areas
in question becomes less urgent. Under those circumstances, also for the transports to the
Greater Ruhrgebiet the multimodal alternative would be (more) interesting.

To give an indication of the savings that can be obtained, the following illustration can
be presented. The yearly benefits when shifting automobile transport between Flanders and
the Main/Neckar basin from road transport to multimodal transport using full barge loads in
the reference situation, are some 50.000 Euros for an assembly plant that ships 10.000
vehicles per year to the latter destination area. Apart from the monetary savings for
automobile companies (and hopefully also for the final customers), the former also means a
reduction of 1.250 truck movements on the same origin - destination relation. Consequently, a
contribution is made to the reduction of road congestion, accidental rates and air pollution. A
further positive externality for the automobile company who enables such a modal shift, is an
increased distribution reliability in terms of timely delivery and delivery without chances on
accidents. Possibly, it will also help car manufacturers to build up an image of responsible
and societally engaged entrepreneurship, which may also have beneficial effects on their
market positions.

Realistically speaking, only the assembly plants with approximated weekly potentials
of 220 for the Main/Neckar basin can be expected to materialize a modal shift for the origin -
destination relation under consideration. The other factories would probably have to face too
low shipment frequencies to find an attractive and acceptable alternative in multimodal
transport. The maximum accumulated yearly savings that can be obtained then in the
reference situation, represent 100.000 Euro and the ruling out of 2.500 truck movements. Of
course, in case an assembly plant decides to combine cars destined for the Greater Ruhrgebiet
with cars destined for the Main/Neckar basin, then the amount of yearly monetary savings
will be lower, just as the amount of truck movements that can be ruled out will then be larger
then and the time interval between which two transports can be organized, will be smaller
then.

Clearly, the more congested highways will become, the more advantages can be
obtained from multimodal transport. The same would be rue, if (un)loading costs in maritime
ports can be reduced to the cost levels charged at inland terminals.

 Hypothesis 2 ran as follows: “The joint organization of car distribution, can further
increase the savings that can be obtained from the use of multimodal transport, involving
inland waterway navigation.”

On the basis of the supra presented data, this hypothesis could also be validated, as
joint organization would facilitate the obtaining of a minimal loading degree and/or an
increase of the frequency with which shipments can be organized. The latter would result in a
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situation in which also the assembly plants with smaller quantities for the destination areas
under consideration can trust their automobiles to the multimodal transport alternative. For
the frequency with which these plants can then ship their automobiles would increase
considerably, making the multimodal alternative a lot more attractive for them. Under such
circumstances, it may be considered realistic that the total yearly shiftable potentials of all
four assembly plants together, as presented in Table 6, can actually be transported via the
multimodal alternative.

Again, an indication of the savings that can then be obtained, will be presented. In case
of inter-plant organization of dealer delivery regarding the selected origin - destination
relations, it should be possible to transport the full yearly potential of 41.000 vehicles between
Flanders and the Main/Neckar basin by means of multimodal transport. This would then lead
to accumulated savings of 205.000 Euros for the sector and the ruling out of 5.125 truck
movements on the same origin - destination relation. Consequently, a correspondingly larger
contribution is made to the reduction of road congestion, accidental rates and air pollution.

Therefore, if the assembly plants function more as a system, superior scale and cost
advantages can be created and reaped. These advantages remain out of reach of the assembly
plants, if they continue to organize dealer delivery on a plant-by-plant basis.

Obviously, alliances and co-operation between car companies in the field of
automobile distribution, the joint working with the same car transportation companies and/or
the setting up of mega-dealerships and multiple brand dealership may function as important
catalysators to achieve such advantages.

Additionally, in the situations, in which either the tariffs for road transport would
increase due to growing road congestion or the tariffs for (un)loading in maritime ports would
be reduced to the tariffs charged at inland terminals, the validity of this hypothesis was
reaffirmed. Moreover, the potential savings would even be more considerable. Under those
circumstances, also for the transports to the Greater Ruhrgebiet the multimodal alternative
would then be (more) interesting.

CONCLUSIONS

Based on the elaborated comparisons between 100% road transport and multimodal
transport, involving inland waterway navigation, for dealer delivery on two origin
–destination relations, it was convincingly demonstrated that multimodal transport can
provide considerable business economic and societal savings. Moreover, organizing such
dealer delivery on an inter-plant basis can significantly increase these savings.
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