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IV.   INTEGRATING IWT WITH OTHER TRANSPORT MODES 

Obtaining a sound integration of IWT within the multimodal transport system requires 
that: 

• the adequate infrastructure is in place; 

• the latest technology is used and constantly updated;  

• the regulations facilitate this interchange. 

A.  Infrastructure planning of IWT for multimodal operations 

IWT requires two basic elements of infrastructure: waterway and terminals. A third 

element, although super-structural rather than infrastructural, is the vessel. At times, however, 

it is recognized as part of the infrastructure, when it offers a solution to passing through a 

bottleneck or overcoming a missing link.   

1.  Waterway requirements for multimodal operations 

Standard requirements for the carriage of containers or other ITUs focus on the width 

of locks and fairways, and on the vertical clearance under bridges. Vessels adapt themselves 

ingeniously to the existing conditions of each route, and will be described in relation to the 

specific route. 

For navigation to be possible, locks must be provided at every dam or barrage, as well 

as links between already developed waterways, in order to create a network adapted to 

multimodal transport. 

(a)   Width 

The sufficient width of locks or between bridge piers provides extra beam for the 

vessel, making it more stable, thus providing operational flexibility for positioning containers 

of various weight. 

For instance, although not impossible, it would be extremely difficult to operate in the 

French Freycinet network with two lines and two layers of containers.  The locks are 5.2 m in 

width, while the vessel is 5.05 m wide at 1.8 m below the waterline,14 and the top of the 

                                             
14  The maximum draught on these canals is 1.8 m. 



 -36-

second layer of containers, 4.88 m wide at 3.5 m above the waterline, would touch the lock 

walls with only 2 degrees of heeling. It is probably one of the reasons why the Freycinet 2000 

project concentrates on a single layer of containers, requiring less draught. 

In Europe, the inter-European Gauge provides for locks at least 12 m wide, which is 

just enough for four lines of containers. However, they would enable a heeling of 7.5 degrees 

with three layers, somewhat easier to manage than on the Freycinet network. Furthermore, 

due to the double hull, it is easy to ballast and in this way compensate for some of the 

heeling.  Finally, four lines make it more likely, even with random positioning, to have a 

balanced cargo. 

In Asia, there are some 40-foot wide locks, providing an extra 18 cm. of width 

compared with the European locks. Vessels plying there should use it to the full, and be wider 

than the European barges, to offer wider passageway to the crew and to benefit from less 

costly design. There are also many 20-foot wide locks, which are wider by 0.85 m than the 

Freycinet locks and could accommodate two lines of containers, with some ballast and 

possibly with a double hull. 

As mentioned earlier, the emphasis in Europe has been on introducing container 

transport in intermediate canals, with locks 7 to 8 m wide (such as the Kempenaar-Campinois 

network, 1,500 km long), in which it is easy to provide a ballasting system on barges with 

two lines of containers.  

Another option has been to place the containers across, rather than lengthwise, with a 

higher TEU capacity, although less ballast, such as on the Neo Kemp (figure III.3).  The only 

drawback is that these vessels cannot accommodate 40-foot containers. 

For future multimodal planning in Asia, a minimal lock width of 12.6 m is 

recommended, provided the vessels authorized to transit these locks15 have a beam of 11.8 or 

12 m.  The extra beam provides for a cheaper design, better crew safety and the ability to 

carry stackable swap-bodies as well, which might be 2.55 m wide according to an EC 

proposal or 2.6 m according to American proposals. 

                                             
15  In Europe, the tendency is to promote a lock width of 12.5 m, but retaining the same 11.4 m vessel beam. 
With proper guiding walls, there is no objection to keeping the width at 12 m to save lockage water. 
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Wider locks are also recommended. For instance, an 18 m lock enables six lines of 

ISO containers or swap bodies in a vessel 17 m wide. Such bigger locks can be found in 

China and India, and the corresponding wide vessels, with beams up to 20 m, are numerous 

in the Pearl River Delta, as will be seen. 

(b)   Vertical clearance 

The other important factor for any network is the available height, limited by the 

vertical clearance under bridges. 

This is of paramount importance in view of the competition with other modes because 

an increase in the number of layers on the vessel increases its capacity and reduces the cost to 

be charged for each container. This is often the case along the lower valley of large rivers, 

such as the Yangtze, Pearl, Ganges, Ayeyarwady and Mekong rivers.  In such cases, bridges 

are very long, and there is not much difficulty in providing ample space below the spans of 

the bridges, as the ensuing slope is not too steep. 

Good clearance on smaller rivers is generally easy to obtain, but there are cases where 

improper planning or weak guidelines have been a hindrance.  

On the Rhine, for example, a river not bigger than many Asian tributaries, the 

standards applied in 1958 when the “Bridge of Europe” in Strasbourg was built were not in 

line with the standards applied to those further downstream. This bridge is now a hindrance, 

to the point that a new terminal is being built just downstream of the bridge to receive vessels 

with four layers of containers, instead of three upstream the bridge.  

Part of the problem is that building a dam downstream permanently raises the river 

level up to the flood level in 10 years’ time, transforming what was a seasonal problem into a 

daily occurrence. 

In those days containers had not yet been envisaged, and the importance of good 

clearance was not an issue. The Europe Class waterways had a minimum clearance of only 

5.25 m, and it was an achievement in France to raise it to 6 m. Today, this minimum 

clearance has been raised to 7 m, but exceptionally on the Rhine, which is partly in France, 

criteria should have been provided in French regulations for a 9.15-m clearance, in line with 

what the countries downstream had provided. 
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Figure IV.2

Calculation of vertical clearance with  
intermediate barge size 

Figure IV.3

Calculation of vertical clearance with 
recommended barge size 

According to stability calculations 

and statistical analysis of actual movements, 

a clearance of 9.15 m appears sufficient to 

enable passage of four layers of containers. 

Either with ballast, or with a sufficient 

number of laden containers, a draught of 3 m 

provides the necessary clearance (figures 

IV.1, IV.2 and IV.3). The double bottom is 

usually only 0.5 m thick, which ensures a 

safety margin of 0.25 m above the containers. 

 
Stability considerations make it unsound to use more than three layers of containers 

on barges carrying only three lines or rows of containers, except if the fourth layer is empty. 

In such cases, the last layer should be secured tightly to counteract any wind-induced 

movement.  

 
This is the rule in Europe, and in Hong Kong, China, where the old container barges  

are only 23.8 x 8.53 x 2.82 m, operating at a draught of 2.44 m. Tests have been done in  

winds up to 40 knots, proving that no dangerous heeling develops with 24 loaded TEUs  

(three layers) and 32 empty TEUs (four layers). 

 
In wider barges, more layers can be accepted. In Europe, four loaded layers with 

four rows of containers are allowed, and up to five layers if the topmost containers are empty.  

In Hong Kong, China, tests were conducted with container barges, proving that a 30 x 11.58 

Figure IV.1

WITH 
Calculation of vertical clearance with  

European barge size 
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Figure IV.4

Figure IV.5

x 3.5 m barge, such as the one on the left of figure II.6, operating at 3-m draught remains safe 

with five layers of empty containers (80 TEUs) even in 40-knot winds.  The barges tested 

were fitted with container derricks, which made them more unstable than ungeared barges.  

Also, typhoons are frequent in the Pearl River Delta. For these reasons, barges are authorized 

to carry only three layers of loaded containers (48 TEUs). 

Some of the barges, such as those on the right of figure II.6, are even wider, in order 

to accommodate one 40-foot container across (first vessel on the right), or 3 TEUs across 

(second vessel from the right, and figure II.11).  These barges are some 14 and 20 m wide 

respectively, and very stable. 

The height of the derricks is not 

known. Some are able even to operate post 

Panamax ships, with 45-m booms. The 

clearance of the bridges over the lighters 

channel (figure IV.4) is only 17 m. It is thus 

likely that many derricks are shorter than this. 

Compared to sea-going vessels, the 

IWT container vessels are of the open type, 

and never have hatch covers. In the early days 

of container transport on the Rhine (1982), 

some boat owners carried empty containers on 

the slanting hatch covers of their barges 

(figure IV.5). This resulted in the most serious 

accident in Rhine container history, where a 

barge having lost dozens of containers 

overboard, blocked the channel for many days. 

This practice was immediately forbidden and 

never repeated. 

The maximum heeling angle accepted is 5 degrees for Rhine vessels, even in gales, 

and the metacentric height of vessels carrying containers should not be higher than 0.5 m for 

fixed containers and 1 m for non-fixed containers. 
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In Asia, vertical clearances are usually ample, and container barges could be of the 

pontoon type as on the Columbia-Snake waterway shown in figure III.8.  In Bangladesh and 

India, so-called “flats” are, or can be converted to, deck barges. Bridge clearances are at least 

12 m (approximately 40 feet) and, depending on their width, up to four layers of containers 

can be accommodated with the top layer of empty containers. 

Ample vertical clearance enables operating with less draught, so no ballasting is 

necessary.16  It is thus recommended that the clearance over shallow waterways be higher 

than over deep waterways. 

Another point is the duration of the clearance. In a free-flowing river, water levels 

vary throughout the year. The guaranteed clearance is usually obtained at least 350 days  

(95 per cent of the time). Thus, good clearance is obtained most of the time, and barge 

operators make use of this. Perception of the restriction brought about by the bridges  

(or cables in some cases) is rather that of the average clearance, when they do not need to 

ballast or can have one additional layer. 

However, on a canal or a canalized river, clearance is more or less fixed, and the same 

standard clearance above standard high water level (SHWL) will result in more operational 

difficulties than for a free-flowing river. While the standard is the same operators have a less 

favourable perception.  A bridge over a lock chamber presents the worst inflexible restriction, 

and locating a bridge there should be avoided, except if it is built with extra clearance 

compared with the standard clearance.17 

Considering the necessary freeboard for pontoon barges, especially for bay crossing, 

and the growing use of high-cube containers, a vertical clearance of 12.4 m is recommended 

(figure IV.6), enabling all waterways to carry containers with the highest efficiency, taking 

into account the foreseeable development of super-high-cube containers. 

                                             
16  Operating with pontoon barges, which are built lighter and require also less draught, may also be an option. 
17  For instance, the clearance could be in line with that provided on the rest of the waterway during half of the 
year. 
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FigureIV.6

Calculation of vertical clearance and draught with pontoon (deck) barge  
(average 9.4 t/TEU) 

Figure IV.7 

(c)   Missing links/bottlenecks 

In a network, or on a particular 

itinerary, there is no point in having good 

or better-than-expected characteristics even 

if there is only one spot where permanent 

below-standard characteristics are found, 

be it vertical clearance or width. 

For instance, in Belgium, locks on 

the Upper Scheldt are 12.5-m wide, which 

even exceeds European standards, but there 

is a historic monument spanning the 

waterway in Tournai (figure IV.7), 

unlikely to be removed, which has a width 

of only 11 m.  As a result, no Europe Class 

vessel is able to maximize the use of this 

powerful waterway. Rather, another 

waterway had to be improved to European 

standards to link West Belgium with 

France.  

Another recently removed bottleneck was situated on the Central Canal in Belgium. 

Europe Class characteristics were available on the link between Brussels and Liege to France, 

except at one location, where a drop of 73 m was negotiated using a succession of Freycinet-

class shiplifts. A new powerful shiplift, the highest in the world (figure IV.8), compensates 

for this drop at a single location, away from the historical monuments. It was inaugurated in 

September 2002. Thus East Belgium is now connected to France, with European 

characteristics. 

The EU has issued a map of the European network, showing all bottlenecks and also 

missing links. 
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For instance, there is no possibility of navigating with a Europe Class vessel from 

most of France onto the Rhine network. Two links are missing: one from the Seine to the 

Scheldt-Escaut, the other from the Rhone to the Rhine. Within France, another link is 

missing, from the Seine to the Rhone. 

At times, navigation is made impossible because of a single bottleneck point.  For 

example, in Pakistan, the Sukkur barrage spans the Indus River, but it possesses no lock, and 

is thus preventing any through navigation, even during flood season, when it would otherwise 

be possible to navigate from the sea to Kalabagh, 2,000 km inland. For many years, the 

Farakka barrage in India constituted the same problem but this has now been solved by the 

opening of a large lock. 

In China, there used to be no link between the Southern Grand Canal and the 

Qiantang River, necessitating the use of generators to unload and reload boats.  A large lock 

was provided in the 1980s, paving the way for an extension of the Grand Canal to the seaport 

of Ningbo, further South.  

(d) Insufficient depth 

The issue of depth is usually less critical, because containers are of low density and 

seldom sink the vessel deep enough in the water for it to be fully loaded without ballast. This 

is not a generalization, however, because there are 20-foot containers weighing 24 tonnes that 

would overload a barge, but as a statistical average one TEU weighs a little less than 10 

tonnes in European IWT. 

As indicated above, where a European barge, constrained by the vertical clearance, 

has to draw 3 m and requires ballast, an Asian barge does not need more than 2.3 m. If this 

barge is loaded with only three layers of containers, it will need approximately 1.85 m.  If 

loaded with only two layers, it will draw no more than 1.4 m. 

Figure IV.8 
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An example of container traffic on a river with insufficient depth can be found on the 

Elbe in Germany. Container service is operated on this river because on the one hand 

containers usually require lower draught than general cargo, and on the other, low bridges on 

the canal portion of the route make it impossible to carry more than two layers of containers.  

On the Elbe itself, vertical clearance is not a problem during low waters, and the vessel 

operates at reduced draught (1.3-1.5 m) but full height. Conversely, on the canal portion of 

the route, full draught is available and the vessel is ballasted to go under the bridges with two 

layers. 

In waterways with fluctuating levels, the solution for the container barge operator is 

simply to load less.  Where depth is permanently less than 1.5 m, another solution could be to 

use a special lightweight barge, which would permit one layer more than normal designs. 

Usually, this would require the use of special propulsive units, such as water jets or pump jet, 

but it would make available a capacity of up to 80 TEUs with 1.2 m of draught. 

There is a well-documented case of container transport on a shallow river in China: a 

container service running from Shaoguan and Qingyuan to Hong Kong, China, using the 

Beijiang and Lianjiang rivers that are only 1 m deep in the dry season. Thus, there is still 

some possibility for container transport on shallow rivers. 

2.  Terminals 

The requirements to establish a river container terminal are rather basic and easily 

obtainable. Good quay aprons, space to stack containers, a crane or a gantry are the basics. 

Some ports, notably in the Pearl River Delta, operate even without a crane, thanks to geared 

barges.  What is really needed is a hinterland and good connections with it. 

(a)  Bimodal terminals 

A bimodal terminal links river operations to a hinterland served exclusively by road. 

Here again the Pearl River Delta (figure IV.9) is a case in point.  This is also found in types 

of terminals in Europe, such as in Avelgem18 in Belgium and on the Columbia-Snake 

waterway in the United States. 

                                             
18  The limited number does not reflect a voluntary decision on the part of the terminal operators, but rather 
denotes the fact that most existing ports in Europe have been trimodal, with a railway link, since the nineteenth 
century. Only brand new ports can be bimodal. 
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This has the advantage of limited investments, and thus a potentially larger intermodal 

presence in every corner of the waterway network. Some of the container ports in Guangdong 

Province, China, are in the mountains. 

With a greater number of terminals, it is nearly automatic that the goal of using road 

transport on the shortest distance possible is achieved, thus permitting multimodal transport 

to be called also intermodal and even combined transport, and be in line with efforts for 

sustainable development. 

(b)   Trimodal terminals      

As a general rule, IWT terminals are trimodal, having rail, water and road access. 

They can be truly trimodal,19 linking in a coordinated manner the three modes, or “double bi-

modal” if each environment-friendly mode organizes its own connection with road transport, 

simply making use of a common location or common equipment.  The latter does not raise 

any new problem compared with bimodal terminals, and can be detected in the statistics, the 

sum of IWT plus rail entries being equal to road output. 

However, in ideal trimodal terminals this is not the case, as goods or containers 

received by one environment-friendly mode are forwarded by the other without the use of 

road transport.20  In this case, multimodal transport may involve not only ITUs but also bulk. 

 

 

 

                                             
19  Trimodal here implies cooperation between rail and waterway, so that the part of the route covered by 
environment-friendly modes is at a maximum (up to 80 per cent). 
20  This translates in the statistics as the sum of rail plus river handling being larger than road input-output. For 
instance, in Duisburg, Germany, in 2001, road transport was 16.3 million tonnes and river and rail were 20 
million tonnes, for a total of 36.3 million tonnes. 

Figure IV.9 
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Bulk is often transported for own account; that is, the owner acts as a kind of 

multimodal transport operator (MTO) and subcontracts various parts of the route to different 

parties while retaining overall responsibility. This is similar to merchant haulage.21 

Such a long-standing case was the carriage of coal from the German coal mines, in the 

Ruhr area, to Lorraine steel mills, using the Mosel River. This was later extended to the Saar 

River, to feed the Saarland steel mills.  This particular movement has lately been reduced due 

to the gradual closing of German coalmines.  It involved an initial move by rail from the mine 

over 50 km to a port stockpile in Duisburg port, then a 450-km river trip to a port stockpile 

near Thionville, followed by a final 5 or 10 km by rail. Use was made of the two stockpiles to 

mitigate all incidents, such as strikes at the mines, labour problems on the railway and 

possible navigation stoppages caused by ice or flood. 

A similar supply chain is used nowadays 

for feeding iron ore to the German steel mills, 

from Rotterdam and Antwerp by barge to 

Duisburg, and further by rail to the mills. It is 

also increasingly used for imported coal (figure 

IV.10), as German coalmines gradually close.  In 

German public river ports, this type of combined 

transport represents 15 per cent of rail traffic. 

When the canalized Mosel River opened 

in 1964, French grain cooperatives used this 

opportunity to operate a through service from the 

countryside silos, up to 500 km away, by rail to a 

relay-silo in one of the Mosel ports, then by 

barge to their clients in Germany or overseas via 

                                             
21  “From a carrier’s perspective, managing the logistic chain from shipper to consignee can be viewed upon 
in two ways. The term merchant haulage is used when the shipper, freight forwarder or consignee arranges the 
inland carriage of goods (to-port and/or to-door). The term carrier haulage is used when the shipping line, 
which carries out the marine transport of the container, or its agent, arranges the inland transport in addition 
to the marine transport. Inland carriers and freight forwarders can arrange the inland transport on behalf of 
shippers or consignees and as such play the role of chain manager in the case of merchant haulage”, Baker, 
Van Ham and Kuipers, e Shipping, NECTAR Conference No 6 European Strategies in the Globalising Markets; 
Transport Innovations, Competitiveness and Sustainability in the Information Age, 16-18 May 2001, Espoo, 
Finland. 

Figure 
IV.10 
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seaports. This has worked spectacularly well, to such a point that the largest river grain port 

of Europe is a port in a region better known for its steel mills than for its sparse grain fields. 

In China, similar 

supply chains are operated, 

based on the Yangtze River, 

usually to end in Shanghai. 

Coal trans-shipment berths 

from rail to river and vice 

versa are operated at 

numerous locations along 

this 2,800-km waterway. 

Figure IV.11 shows an 

example of the very large pushed convoys operated there, some up to 36,000 tonnes. 

As regards containers, the full trimodal character of most terminals has so far been 

used infrequently. A few such moves are recorded in German public river ports, only 8,000 

TEUs out of Duisburg to Hamm by railway. Proposals are under way to establish a service 

from the Rhine to Italy, combining Rhine river services with rail shuttle trains through the 

Alps, in order to divert more truck traffic from the roads. However, these attempts have been 

stalled due to the high price of rail transport on the first 20 km. Nevertheless, containers 

carried on railways in and out of Basel for Swiss delivery account for more than half of the 

total traffic due to strong restrictions imposed on trucking in Switzerland. Basel is thus another 

example where IWT and rail account for more than 50 per cent of the traffic of a port. 

In major ports of the Yangtze, rail transport is available, but mostly no direct trans-

shipment takes place between barge and rail at the various container terminals. 

The same applies to Guangzhou, China, especially Huangpu, which has a rail link. 

There, it is very likely that the final leg from the mainland of China to Hong Kong, China, 

will be by barge and the initial leg by rail, or vice versa. 

Road traffic is usually quite significant out of these trimodal terminals, and it is 

therefore of paramount importance that road access be well planned and away from dense 

areas.  At the same time, however, it should help the economy of the region it serves, and 

thus not be too far away from its customers.  This raises the question of inland hubs. 

Figure IV.11 
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(c)   Inland hubs 

Trimodal terminals magnify the issue of inland hubs. In broad macroeconomic terms, 

it seems sensible to concentrate the heavy investments required for such trimodal terminals 

on a few sites, maximizing the traffic of each hub and thus lowering the unit cost of a move. 

Such big terminals would be located more than 200 km apart from each other. 

However, the gains thus obtained amount to barely 50 per cent of handling cost, i.e. 

US$ 25 per move at the most. It may also reduce somewhat the IWT cost, but hardly more 

than US$ 10.  On the other hand, it may induce extra road transport with costs ranging 

between US$ 100 and US$ 200 per container. 

It is therefore understandable that such a policy is not worthwhile, and the market also 

ensures that it is not implemented, simply by proposing ever-cheaper services using ever-

closer trans-shipment points. 

In the Rhine valley in the early 1980s, there were scarcely more than five terminals. 

Today, there are 25 such ports in France, Germany and Switzerland, most with sizeable 

traffic, resulting in one terminal every 35 km. Main areas such as Duisburg, Basel, 

Dusseldorf, and Koln, may have more than one terminal.  

As described by Jean-Pierre 

Rissoan,22 the shape of the hinterland of an 

inland port (figure IV.12) is not a circle, 

but an oval, lying opposite to the main 

seaport of the river network, and skewed 

according to the position of the competing 

infrastructure.  It extends a few kilometres 

only in the direction of the “wind” of the 

port, and is much larger “under the wind”.  

The areas of two contiguous ports may realistically overlap because of the commercial 

strength of one port team or the other, but theoretically they hardly do. 

                                             
22  Jean-Pierre Rissoan, 1983, La Navigation Fluvio-Maritime Rhodanienne (Lyon) and, 1992, An Outline of 
Sea-River Navigation in Europe (Delft). 

Figure IV.12 
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In the case of container ports, various phenomena, such as driving time legislations, 

may provide a deeper hinterland to the container terminals (figure IV.13), however  

no competition remains profitable 

beyond the first oval. There are cases 

of highly increased competitiveness for 

combined transport once a certain 

threshold is crossed. In the Paris 

region, for instance, such a threshold 

makes that river and road transport can 

remain competitive for nearly 300 km 

around Paris “under the wind” of  

Le Havre, while it meets strong 

competition in the immediate outskirts of the city, up to some 70 km of the terminal.  

However, this is no longer an environment-friendly combined transport, since the road leg, as 

long as the river leg, is over 150 km which is the official limit for combined transport in 

France. It thus cannot use the incentives provided to support this type of environment-

friendly transport. 

There is also the issue of the cost of helping so many terminals so close together. 

Macroeconomists would choose to restrict the help to a certain number of chosen projects, 

but in Europe the market, local politicians and European rules banning local monopolies23 

make this impossible. 

Thus trimodal terminals have expanded all along the waterway network of Europe and 

are ready to develop fully their trimodal potential, should a better understanding develop with 

rail operators. 

(d)  Service and logistics centres 

Trimodal terminals are also intended to be “freight villages”. This term is a reminder 

of the fact that transport is performed by human beings, and that they must be located in a 

convenient environment. 

                                             
23  In screening national aids to terminals, the EC verifies that sufficient competition is available around, and 
that the terminal being helped does not have, nor would obtain through the help, a monopolistic position.  See, 
for example, EU document No. 617/98 of 22 December 1999. 

Figure IV.13
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In this respect, inland ports have a long tradition of good hospitality, and locating a 

freight village or ICD to an inland port is a sure way to guarantee its success.  

They also have had, for a long time now, a network of transport-related services, such 

as freight forwarders, customs and warehouses. 

The port of Duisburg, the 

largest inland port of Europe, thus 

built a new trimodal terminal in 

September 2002, the Duisburg 

Intermodal Terminal (figure IV.14 

and IV.15), aiming at moving 

cargo from road to waterways and 

rail in response to today’s 

environmental concerns.  This shift 

will exploit the potential offered by 

ports for intelligent intermodal 

networks and the development  

of rail and water systems to 

strengthen the hub function of 

Duisburg. 

Other, though smaller, 

examples can be found in many 

places.  One of the most typical is the port of Lille in northern France, which in 1990 started 

from scratch a container terminal in a dying port that led to a rejuvenation of the port.  Older 

bulk activities have been replaced by a booming container terminal, which has increased its 

volumes up to 75,000 TEU per year. To shoulder this shift, the port has created three barge 

lines to move containers to and from the neighbouring seaports, to the tune of 14,000 TEUs. 

Since the industrial fabric around the terminal was somewhat blocked by expanding 

urbanization, the port contacted and subcontracted to its neighbours the warehousing and 

even some processing, including packaging, testing, humidity or temperature controlled 

godowns, etc., a shift called “outsourcing”. It has been at the forefront of this movement 

Figure IV.14 

Figure IV.15 
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since the middle of the 1980s, which helped its container traffic to pick up, as there are no 

additional trucking costs incurred to stuff or destuff the containers.  

A very strong advantage has been that the customs office is located in the port with all 

freight forwarders nearby, making it a compulsory stop for all international transport. 

As a result, it has become the third inland port of France. 

Early on, a fully-fledged trimodal container gantry was installed, giving the terminal 

the possibility to respond to additional traffic offers, such as the carriage of containers of 

urban waste from the city to the disposal site, 61 km away, at volumes of 18,000 TEUs.  

It also initiated a regular train shuttle between Lille and Le Havre, a port not yet 

reachable by Europe Class barges, showing the advantage for a river port to have all modes at 

its disposal. 

(e)   Dry ports 

Some inland ports that do not yet have a river container terminal have been selected 

by multimodal operators as the sites for their rail terminals, because of sufficient land and the 

bi-modal infrastructure available. 

An example of this can be found in Germany, in an area of the port of Duisburg away 

from any waterfront, and in France at the port of Bonneuil on the outskirts of Paris, where a 

set of 600-m long sidings was made available in order to run the longest trains possible from 

Paris to Italy, filled with swap bodies. This possibility should be availed of to its fullest extent 

in Asia. 

In order to achieve this, IWT bodies should always propose to responsible authorities 

that any ICD to be set up inland should at minimum be located by the side of a river, and if 

possible within an existing river port.  These ICDs, often dubbed “dry ports”, would be 

potential real inland ports with little extra investment. 

 

 

 



 -51-

B.  Use of the latest technology to connect IWT with other transport modes 

1.  Communication revolution 

The primary and somewhat revolutionary change is that a vessel can be connected to 

radio or phone to obtain and exchange information. Previously, exchange of information 

could only take place at stops.  

Today, VHF provides easy contact with the shore and other ships, and is the main 

means of communications for all safety issues, such as vessel traffic system (VTS). 

Also, and more importantly, the growing coverage of cellular mobile phones has 

made it easier, in Europe at least, to contact those on board boats by phone rather than 

through VHF.  It also means that ships can be logged on to the Internet, and exchange 

information with their base on a regular basis. Blind spots are few, and increase in coverage 

is also bound to happen in most countries of Asia. If some areas are not covered, due to 

scarcity of population or distance from a main thoroughfare, then IWT authorities might 

consider providing this coverage, which in any case will bring them returns, even from land 

transport related clients. 

Alternate phone operators have also used IWT infrastructure to lay their optical 

cables, either on the towpaths or in the riverbed.  Care should be exercised, however, so that 

this does not impair the possibility to deepen the waterway. 

With these new possibilities for communications, owner-operators in Europe are 

nowadays able to look for potential clients while under way at the helm of their boat, when 

previously they were obliged to have recourse to a third party to do so.  This has permitted an 

easy passage from administered marketing, through freight bourses or clearing houses, to 

liberalized marketing with fixing of prices left to market forces.  IWT has been fortunate that 

this passage took place during a period of strong activity, so that freight levels have remained 

on the high side, and the IWT industry has become healthier. 
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2.  Positioning and tracing 

Another new technology is the Global positioning system (GPS). The accuracy of 

even the inexpensive systems has been so well proven that nowadays nearly every vessel has 

one on board. It provides, inter alia, the speed, location and a new innovation, which enables 

better organization of the traffic. This technology is available worldwide. Even better 

accuracy is possible with very limited investment, which could enable waterway authorities 

to dispense with part of the buoyage. Trials in this direction are under way in countries that 

are developing their IWT potential for the first time. In some cases, it might even be private 

fleets that take this direction for their own use in undeveloped waterways. 

GPS also enables tracking and tracing, which sometimes has been difficult to provide 

to rail as its vehicles are unstaffed. Tracing has been one of the main requests of container 

operators and their clients. IWT is at the forefront in this area, owing to the interactive link 

between mobile and shore, proving how responsive the industry can be to clients’ needs. 

3.  Reliability and just-in-time delivery 

In the past, IWT has not been very strong in this area, with delays caused by fog, 

night, rain, high water, drought, etc. With the advent of onboard radar and VHF, as well as 

VTS assistance provided by the authorities, fog, rain and night no longer delay vessels.  With 

increasingly powerful engines, it is less and less likely that the strength of the current is a 

problem, except when navigation is stopped for safety reasons. Ice is not a foreseeable 

problem in Asia, except in northern China, Kazakhstan and the Russian Federation. In 

Western Europe, it poses a problem in canals only, but only for a limited time.  In the United 

States, ice is still interrupting the northern part of the network. 

In Europe, low water has been all but suppressed.  The last area to experience this 

problem is Poland, with the Oder and its connecting canals.  There is also the Elbe, which has 

draught problems at times. An aqueduct is being built across to ensure that the Mittelland 

Canal to Berlin no longer will be subject to the vagaries of this river, which had to be used for 

a few kilometres.  

This reliability has enabled IWT to fully integrate the just-in-time (JIT) processes. 

What is needed is to deliver on time rather than early, and slow speed is not a problem if it is 

planned beforehand. 
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As early in 1964, a French waterway operator could guarantee the car-maker Renault 

that the spare parts needed daily to assemble the R16 model would be at the assembly line 

every morning, after 30 hours of transport. Even 15 minutes’ delay would have stopped the 

line and involved penalties, but these never had to be paid. In contrast, in those days, French 

rail could not guarantee precise delivery even over short distances.  

Reliability has been one of the main advantages of container transport by IWT.  

Delivering a container by truck from the port on the same day of arrival, but with a margin of 

uncertainty of two or three hours, may not be ideal for customers who will be obliged to keep 

their crews on alert most of the day, even beyond working hours at times, and may not be 

able to use the goods before the next working day. IWT reduces the uncertainty to a strict 

minimum, usually less than half an hour.  The fact that the duration of transport can be up to 

two days counts little in view of the organizational benefits. 

For example, should a container arrive during the weekend in a European seaport, 

road transport is usually not feasible because consignee premises are closed, and early 

positioning may not be possible because truck traffic is banned on motorways on Sundays.   

Port terminals usually open only at 6 a.m. on Mondays, and trucks have to line up to load up, 

congesting the gates of the terminal. It may take anywhere from one to two hours to leave the 

terminal, instead of half an hour. In early rush hour it may take more than four hours to reach 

an inland destination (200 km), so it is very unlikely that the container will be on the 

customer’s premises before lunchtime on Monday.  In comparison, a barge leaving the 

seaport terminal on Saturday would fully unload in an inland terminal at 6 a.m. on Monday 

(200 to 300 km), and the containers would be on customer’s premises by 8 a.m., because the 

road leg is much shorter (usually less than 50 km). 
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4.  EDI and port software 

In order to interlink fully with other modes, IWT container lines need to be integrated 

in the present electronic data interchange (EDI) systems. This has been successfully done in 

Europe, and owing to onboard computerization, vessels can even be linked to EDI during the 

trip.  Some trucks are linked in this way, but for obvious reasons this is easier to achieve on a 

roomier vessel. Some vessels have stability software onboard, and manage their ballast 

during handling operations as well as give instructions to the crane operator on where to put a 

specific container.  

The fact that containers can be cleared by customs while they are on board is also a 

proof of complete integration within the latest techniques. 

The port of Lille was once again at the forefront of this evolution, and in 1990 created 

its own software, modelled around the same principles as those used by the few seaports that 

at that time had an integrated EDI. 

The use of e-commerce is also beginning in IWT, with some web sites providing a 

marketplace for shippers and carriers to meet and exchange commercial information, such as 

quotations. However, the river community is small, and most of the freight is traded by direct 

contacts or through freight forwarders. On this point IWT will probably follow the general 

trend in the transport sector, and it remains to be seen if the freight forwarders are doomed, 

and to be replaced by e-trade. 

E-commerce, if properly used, will be an important factor for increasing the visibility 

of IWT as it could market the IWT option of carrying containers to shippers. 

5.  Gantries and other handling equipment 

Any of the seaport container cranes can handle IWT container vessels. At inland 

ports, depending on whether there is a noticeable level variation, reachstackers and big 

mobile cranes can also be used. The main inland container terminals also boast the same 

state-of-the-art handling machinery, such as 1 over 3 straddle-carriers, road trains and big 

reachstackers. 

Special cranes exist for faster turnaround, however, such as barge gantries (figure 

IV.16) and trimodal gantries. They are similar to bimodal gantries except that they have a 
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cantilever on the waterside. Some of them are quite large, the widest on record spanning  

123 m over rail tracks, road and water.  As they are closer to the ground, the trolleys travel 

faster and their dimensions are adjusted to the specific work they do.  

In Hong Kong, 

China, the River Trade 

Terminal is equipped 

with cheap derricks 

 (see figure II.17), 

directly derived from 

those found on geared 

barges, and may provide 

even cheaper services.  

 

In seaports such as Rotterdam and Antwerp, there are special IWT terminals fed either 

by fully automated guided vehicles, 10-TEU road trains or by rail shuttles located some 

distance away from the main sea terminals.  The same system will be used in Port 2000 of Le 

Havre.  The extra cost of bringing containers from deep-sea terminals to these specialized 

IWT terminals is compensated by the higher traffic concentrated to this location, providing a 

better load rate to the gantries. In Rotterdam, the river terminal of European Combined 

Terminals B.V. (ECT) 

(figure IV.17) started with 

one river gantry and has 

increased to three at present, 

with more to come. The 

traffic of this terminal is 

around 500,000 TEUs 

handled from barges, making 

it the largest river container 

terminal in the world.  

 

 

 

Figure IV.16 

Figure IV.17 
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6. On-board handling equipment  

In the Pearl River Delta, local ingenuity has created a handling system that does not 

need shore support. When normal commercial relations between mainland China and Hong 

Kong, China, were established at the end of the 1970s, container traffic soon bloomed and 

these on-board derricks were used to the maximum. Although it may not appear to be the 

latest technology, it carries more containers than any other system in the world.  Either on 

shore or on-board, some 8 million TEUs will be handled this way in the ports of Hong Kong, 

China, and maybe 1 million more in the ports of Shenzhen,24 China. 

In Europe, where vertical clearance is a major issue, these big on-board derricks are 

unthinkable.  When on-board handling equipment is proposed, such as on the Neo Kemp seen 

in figure III.3, it has to be of the collapsible or folding type. Even then, operators prefer to use 

shore-based equipment because of the weight of this piece of equipment.  

7.  Unitization 

Since 1969, various techniques of integration between IWT and other transport modes 

have been in use, however with limited expansion. 

(a)  Barge carrying systems  

The oldest and most sophisticated is the barge carrying system.  In the early days, it 

competed with the container system, but lost the fight, and only a handful of these vessels 

have survived, the others having been converted into full containerships. 

It involved middle-sized barges, either 450 tonnes or 800 tonnes, handled by huge 

cranes (LASH system) or elevators (SEABEE system) or ballasting the mother ship.  

Designed at a time when port congestion was high, it could beat normal liners but could not 

compete with the new containerships, with their high turnaround and priority berthing at new 

terminals.  The barges were costly, and a number had to be left in each port to collect cargo 

for the next call, which could be up to a month’s time. Only these systems remain: one trans-

Atlantic LASH line for paper transport, which is used westbound to organize all-water 

transport between Duisburg and any Mississippi port; a fleet of LASH vessels under 

Ukrainian and Russian flags is running between Antwerp, the Black Sea and the Far East; and 

                                             
24  In order to avoid duplicate counting, only the final exporting ports are reported. 
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an Africa West Coast line, which has larger and deeper barges, essentially detachable  

800-tonne holds handled by ballasting the ship. On this run, its capability of not entering 

congested ports has worked wonders. 

From time to time there are talks of inventing a new but similar system, but nothing 

has materialized as of today. 

(b)   Roll-on/roll-off 

The Roll-on/Roll-off (Ro-Ro) technique has had considerable success in sea transport, 

but more in niche markets than as an overall solution. 

On inland waterways, some use has been made of this technique, integrating IWT and 

road transport. All cross-river ferries use it, but these are not counted as IWT in the statistics. 

The first concrete example dates back to the 1940s in the United States when cars were 

carried by ferry from the producing areas to the consumers or to export. This no longer exists, 

but this system has been used since 1964 in France by Renault to replace road transport 

between its various plants, all located along the Seine River. Limited vertical clearance has 

complicated its success, but is ideal from a logistics point of view. The oldest plant of the 

company was on an island in the Seine River, making it impossible to expand because of the 

surrounding urbanization. Thus the newer plants were built away from Paris in the open 

fields along the banks of the river. A central parking and dispatch area was created at a port 

on the outskirts of Paris, from which all the Paris clients were served. In a well-planned 

process, most of the moves were done by water, 500 vehicles at a time. 

More astutely, the production line on the island did not send its cars to a parking on 

shore, but moved them directly to the barge, which thus served as a parking during the day, 

and moved the cars to the suburbs during the night. The integration of IWT in a complete 

logistical process was there pushed to its extreme. Millions of cars up to 400,000 units a year 

were built and moved that way. The plant has closed down, and only suburban and export 

exchanges remain on water with some 150,000 units. 

Ro-Ro is nowadays used on the Rhine, with much higher barges, which also carry 

trucks and oversized cargo.  Some 400,000 vehicles are carried that way every year. 
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There are also Ro-Ro river-coasters, which have both container capability and Ro-Ro 

space (figure IV.18). Their dimensions are 95.92 m long, 14.10 m wide and 4.05 m in draft.  

They have a stern ramp giving access to a 

trailers’ lane 468 m long (36 trailers), with a 

clear trailer height of 5.46 m. On deck they 

can carry 108 TEUs. They have been 

operating a line between Goole and 

Duisburg for more than a decade, even 

though there was a shift towards pure container carriers on this route in 1998, and they now 

run from Rotterdam only. The advantage is that trucks can be picked up in the heart of one 

inland industrial region and dropped off at the port of another across the sea.  As shown in the 

figure, continental, pallet wide containers of 2.5 m wide occupy the upper layer. 

One of the most interesting 

uses of IWT in the Ro-Ro sector 

has been the Ro-Ro vessel Han 

Asparuth navigating the Danube 

(figure IV.19). It is a 22-m wide 

Ro-Ro carrier, designed to be faster 

than road transport between 

Germany and Eastern Europe, as it 

is not held up at the borders. It carries 48 trucks or 56 unaccompanied trailers, and has been a 

great success for years. 

C.  Facilitation measures between IWT and other transport modes 

On the subject of multimodal transport, a number of steps can be taken to facilitate the 

smooth interface between IWT and other modes of transport. 

1.  Including IWT in all multimodal legal instruments 

This is not obvious and even in Europe it was overlooked for a decade.  The system of 

incentives, for instance, was largely reserved for rail, and IWT had but a modest share,  

while it could provide exactly the same services as rail. Today, there are more international 

containers25 carried out of the main European ports by waterway than by rail. 

                                             
25  Though this may not be accurate in TEU-km, rail covering usually far longer distances. 

Figure IV.18 

Figure IV.19 



 -59-

Efforts made to coordinate documentation among the modes through simplification, 

normalization and harmonization should take advantage of IWT. Further, during these 

negotiations, all modes being present, IWT should make itself known to its partners in the 

multimodal chain, and gain better visibility within the trade. 

This might be needed and useful even if no multimodal transport by IWT exists.  In 

fact, the IWT reputation for being backward is to some extent true, and great benefits could 

be derived from this exposure to the best procedures in view of a thorough modernization of 

the sector. 

This has happened in Europe, where IWT was for a long time locked into a 

straightjacket of immobilism by its own workforce. It was the forced exposure of the sector, 

through international trade, to the facilitation and liberalization process, that opened the eyes 

of the profession to a necessary change. The same could happen in other regions or countries.  

 
2.  Including the needs of multimodal IWT in infrastructure planning and construction 

(a)  Clearances 

When there is no container transport on the waterways, it is common practice to have 

rather low bridges.  Multimodal IWT requires bridges as high as described in section A of 

this chapter. 

To take into account the specific needs of IWT is sometimes a difficult procedure, for 

it has to obtain the go-ahead of rail and road authorities, which often involves extra cost and 

entail technical complexity. Fortunately, roads as well as railways need a substantial 

clearance, and IWT requests of up to 7 m (three layers with ballast) are easily understood. 

However, to reach 12.4 m of clearance (four layers without ballast) over the major network 

will require strong negotiation.  If waterways are not shallow, as they are not during flooding, 

9.15 m seems adequate over major waterways for four layers with ballast, and five layers will 

be possible during the lean season, for instance to carry empty containers. 

This does not apply, on canals or canalized rivers, however, which must have a better 

clearance, equal to that of the average water level in a river. This will often bring the 

requirement to 12.4 m.  
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As regards bridges or navigable spans of barrages, the opening also must be adequate, 

and bridge piers must be reinforced against occasional shocks by a barge, but multimodal 

IWT does not require additional specification for that. 

The width of locks is entirely within the control of the waterway authorities, but 

sometimes they are not the owners of the infrastructure, and the owners (electricity boards, 

irrigation departments, etc.) will have to comply with the recommended width of 12.6 m or 

more, which is fortunately a small increase. 

(b)   Missing links and bottlenecks 

• Missing structures 

The problem arises each time an irrigation barrage or a power dam is built across 

a waterway.  Who should pay for the lock?  The logic followed by many national 

laws is to compensate whoever is damaged by a new structure.  In this case, the 

lock itself would be compensation, and the builder of the barrage or dam would 

have to pay for it. Builders, however, intend to spend as little as possible, and are 

reluctant to provide costly infrastructure that might be little used. They claim this 

investment is not useful and provide cost-benefit analysis to prove it. 

However, the issue is different, it is about freedom of movement. No one can 

predict what will happen 100 years hence, but the barrage or dam will still be 

there — the older barrages are well over 2,000 years old — and potential could 

be lost if navigation is impossible. Who would have thought of the development 

of container transport on the waterways 50 years ago?  To preserve that 

potential, many laws have incorporated very strong protection in favour of 

navigation, making it compulsory to provide a means to cross any obstruction 

across a waterway.  This is only natural: in addition to drinking and fishing from 

the bank, water transport is the oldest use of any waterway, and it does not divert 

any water from it.  

Thus a revision of laws in riverine countries to ensure this protection would be 

welcome.  It would solve the theoretical debate on who should pay for through-

passage structures, and give a stronger hand to IWT authorities in their 

negotiations with offenders. It should preferably include provisions to ban the 
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free withdrawal of water to the point of impeding navigation. On this issue, 

ecologists fighting for the protection and free passage of fish could side with 

IWT authorities. 

• Bottlenecks 

This is a very similar case, except that navigation is possible, only restrained.  

For improvements, IWT usually has to pay.  Therefore, it is important to impose 

modern design guidelines that prevent the building of structures (locks, bridges, 

etc.) with dimensions impeding multimodal transport. If this is not done in a 

timely manner, IWT will have to pay to raise the bridges or widen structures 

should it be necessary in the future. 

• Missing links 

The issue of completing missing links is much more costly, sometimes involving 

billions of US dollars. Cost-benefit analysis is required to prove the viability of a 

specific link.  However, in the economic doctrine, there is limited understanding 

of network interaction, even within a country. Further, benefits are usually 

accounted for only at the national level, while they may also occur abroad, when 

the link is a multinational link or enables to link two basins or two networks, one 

of which is multinational. 

The characteristics required for multimodal operations should be incorporated in 

the design or the new infrastructure, along the lines proposed above. 

 

3.  Coordination at planning stage on location and layout of ICDs 

Inland container depots are new structures, often provided by public bodies. It should 

be brought to the attention of these bodies through a comprehensive coordination checklist 

that they need not be “dry ports”, but that many successful ICDs are tri- or quadrimodal 

terminals on the banks of waterways. The examples shown earlier (Duisburg, Basel, Lille) 

demonstrate the potential offered by this teaming of transport modes. 

Layout of these depots must also be carefully revised so as to enable IWT to fully 

play its role, be it at a future stage. For instance, in the port of Gennevilliers near Paris, a 

trimodal gantry has been in place since 1970, but did not serve to unload barges on a regular 
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basis until a container line opened in 1994. During all these years, it handled the occasional 

short-sea containers and served to handle containers in and out of trucks and wagons. A 

second gantry was installed, and helped the site to move over 100,000 TEUs in 2000, one 

third by water. 

4.  Setting up customs within inland ports 

A simple and effective measure to strengthen multimodal IWT is to offer hosting 

inland customs offices within the premises of inland ports, for instance through attractive 

rental rates. This would provide a base for a service node, hosting freight forwarders, road 

and rail carriers, deep-sea carriers, truck and container repairs, driver hostels, restaurants, etc. 

For that, the environment must be attractive, and beautification measures should be 

considered as an integral part of planning a new inland terminal. 

 
5.  Evolution of water transport companies towards MTOs 

Usually, laws governing transport undertakings are unimodally oriented, and provide 

a different set of conditions to be met for each mode.  Sometimes, an operator in one mode is 

even barred to work in another. In the case of IWT, this might be a problem because in a 

combined water-road operation, the cost of the waterway portion is usually less than one third 

of overall costs. 

Being a small stakeholder in the global context, an IWT operation is not in an easy 

position to market its services, unless it is able to propose a global service, from door to door 

or at least from seaport to door. The transformation of the status of an IWT operator to that of 

a multimodal operator should thus be authorized and encouraged by adequate regulations. 

6.  Introducing IWT in the EDI system and e-commerce 

EDI is sometimes organized by Governments, or by the private sector to only one 

mode or the other.  However, IWT needs integral access to any modal EDI in order to be at 

par with any other mode. For instance, it should be part of national transport or trade 

facilitation committees. 

This of course requires IWT to be ready for it and to fully avail itself of the 

possibilities offered. It is essential that IWT operators adopt a comprehensive approach when 

they improve their management systems and that they introduce EDI in its various forms into 

their design.  Only then can IWT become a valid link of a multimodal chain. 
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The same applies to E-commerce. There are many opportunities for inland shipping 

operators to jump into business-to-business (B2B) on the Internet. There are two types of 

clients for IWT container lines: shipping lines and shippers. B2B may expand more towards 

shippers.26 This has the advantage of broadening the marketplace at little cost, dispensing 

with the necessity of physically meeting every small client. 

7. Negotiations with port workers 

One of the main problems when introducing the carriage of containers inland is the 

reluctance of seaport workers to accept this.  

The best-known example of such a situation is still going on in an Asian country, 

where every study since 1982 has recommended inland movement of containers by IWT.  

This has not been possible to date because of fear expressed by the labour unions over losing 

jobs as stuffing or destuffing would no longer be done in the port. Even railway moves have 

been on the low side, with only 10 per cent of the traffic. 

There have been ways out of this deadlock in other countries, through grants for 

retirement, offer of jobs at the inland ports, etc. A team of facilitators could be set up to tour 

the countries on request in order to encourage a shift from road transport to more 

environment-friendly modes of transport. It is in the best interest of the countries involved 

because such blockage harms their foreign trade. 

8.  Acceptance of work over side at moorings or in midstream 

Container handling often has been a problem at seaports either due to the inadequate 

infrastructure in ports or to insufficient capacity. Inland handling is also difficult because of 

the high cost of investments. 

One possibility would be to encourage midstream operations as established in Hong 

Kong, China. This is done by self-sustaining vessels with container derricks. This type of 

geared barge could work wonders in ports with small port infrastructure, or which rely on 

anchorage working, such as Mongla in Bangladesh. The barges could be used either as 

handling gear only, and remain in port at either end, or as a shuttle between sea and land 

terminals, such as Chittagong or Mongla to Dhaka in Bangladesh.  

                                             
26  Usually shipping lines have their own Internet software or EDIs through which the connection is already 
established with IWT operators. 
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This shuttle could also be used for short distances, for example: 

• shuttling between two terminals in the same area, for instance, Jawaharlal Nehru 

Port Trust (JNPT)-Nava Sheva-Mumbai in India, or Karachi-Port Qasim in 

Pakistan;  

• between an outer (daughter) port and its river (mother) port, for instance, Mongla 

and Chalna in Bangladesh or Haldia and Kolkata in India;  

• between an outer anchorage and the main port (anywhere, but also between 

Saugor and Haldia in India). The Laem Chabang-Bangkok shuttle in Thailand 

could be also included in this category, even though Laem Chabang is a normal 

port, because the shuttle crosses the Gulf of Thailand. 

Shuttles could also supplement overloaded container terminals by operating a ship on 

both sides to benefit the carriers as well as the port authorities as they would speed up port 

turnaround.  This might be applied in JNPT-Nava Sheva, whose success has made congestion 

a near reality. 

9.  Incentives given on the legislative side 

Inland transport of containers by environment-friendly modes is becoming a necessity 

due to growing awareness of the threat posed by global warming. 

To promote this, some countries have come up with specific incentives, the latest of 

which has been the Marco Polo programme (described in annex I). Others have been more on 

the technical side, for instance the higher load limit for trucks carrying containers in 

combined transport operations. An example of the influence of this last measure, which also 

applies to combined water-road transport, is as follows. 

• The example assumes transport of two containers from Asia to Reims in France 

via any port in the northern range.  Their gross weight is 15.8 tonnes each. 

Combined transport incentives will have an influence on which port of entry in 

Europe shall be chosen, and increase the hinterland of one when it is served by 

multimodal IWT. 

Direct road transport from either of the ports of Antwerp and Le Havre to Reims 

is the same at US$ 650 for one TEU.  The weight implies that only one container 

can be carried per trailer. 



 -65-

Terminal handling charges (THC) at the port of Le Havre is US$ 117 per 

container and US$ 110 at Antwerp. 

Freight being equivalent, Antwerp is thus slightly less expensive. 

There might nevertheless be ways to use Le Havre at less cost than Antwerp, 

using combined transport, which in France provides some advantages on the 

road transport leg.  

In this instance, the best way would be to use the multimodal IWT service from 

Le Havre to Gennevilliers (Paris) because rail does not operate combined 

transport to Reims. 

The port-to-door quotation from Le Havre then is US$ 193 lower than from 

Antwerp. 

This is based on the fact that, provided the road leg of the combined transport is 

less than 150 km, overall weight of trucks in combined transport in France can 

be 4 tonnes higher than in unimodal road transport. Thus, they can carry  

2 x 15.8-tonne containers, instead of one, on one truck for final delivery, and 

return them to Le Havre via Gennevilliers and IWT, making it cheaper. 

In any case, when the sea carrier is big enough, it has a container depot in Paris, 

saving the return by barge to Le Havre, which provides an added bonus and is 

summarized in table IV.1. 

Table IV.1. Comparison between different european portsa and land transport modes 
      (Prices in US dollars, for one TEU in a batch of two, with same destination) 

Transport between Port 
and Reims 650 650 1300 457 412
THC 110 117 134 117 117
Freight difference 0 0 125 0 0
Total 760 767 1559 574 529

Note : On these short routes, rail is not competitive with road and IWT at present.

a  Coming from the East, a quotation via Marseille-Fos, a French Mediterranean port, appears sensible. If the 
freight rate were cheaper at Fos than in the north by some US$ 700, Fos would be selected.  In fact, the freight 
difference is theopposite, Fos being more expensive than Antwerp or Le Havre, in the range of US$ 125 per 
container. This is broadly based on the hub bias, with no big shipping line only feeders making a direct call to 
Fos; the extra handling is reflected in the price. 
 

This example shows how much seaports can benefit from a developed IWT serving them. 
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10.   Customs facilitation 

The international transport of containers should be done to a greater extent by 

environment-friendly modes. In this regard, IWT can be used to facilitate international goods 

movement in two sample areas: Bangladesh and India on the one side, and the Greater 

Mekong Subregion on the other. 

(a)   Bangladesh and India 

A transit agreement exists between Bangladesh and India, mostly geared for break-

bulk movements, and is regularly renegotiated.  

This could be upgraded to provide for combined road-river container transport 

without a break of seal at the borders, and in this way provide either “domestic” transport 

between West Bengal and either Northern Assam (Gauhati area) or Southern Assam/Manipur 

(Cachar area), or international transport for export cargoes from Assam, such as tea.  Using 

derrick barges to handle containers in Assam and a road leg would provide door-to-door 

transportation in a much smoother way than by usual direct “domestic” road transport via 

Siliguri around the northern tip of Bangladesh. Export cargoes could stop directly at Haldia.  

For faster dispatch, customs inspection for export could be done in Assam. On the basis of 

mutual benefits and agreement, cargoes can be exported at Bangladesh port(s). 

The fact that the Cachar waterway is shallow is not really a hindrance as containers 

are unlikely to request much draught. Designs are available of extra shallow self-propelled 

barges, drawing only 1.3 m with 80 TEU capacity, and still carrying 40 TEUs at 0.9 m. 

Existing vessels could even serve the purpose.  

Although bilateral in nature, such an agreement concerns transit, and could fruitfully 

draw on the experience of the Customs Convention on the International Transport of Goods 

under Cover of TIR Carnets (TIR Convention) in 1975, presently being introduced in a 

number of countries in Asia. Although dealing with road transport, it has devised many 

procedures, which are regularly throughout the world, and could find some application here, 

should its provisions be more beneficial to the development of trade than the existing ones. 

(b)   Greater Mekong Subregion 

The fact that containers, once on board, are very difficult to tamper with, gives 

customs authorities the assurance that seals will be well protected in multimodal IWT 
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operations. This is of prime importance when there are many border crossings or when 

operating in insecure areas. In the Upper Mekong, in order to reach Luang Prabang in the Lao 

People’s Democratic Republic from China, four border crossings in a rather exposed zone are 

involved. A river container line thus would be the safest way to carry goods between the 

countries of this route. 

In the delta area, road infrastructure is insufficient and rail is non-existent. Container 

transport between Cambodia and Viet Nam is thus an adequate response to a growing need. 

With the expected economic development of Cambodia, such a line would find a good 

market.  The fact that larger feeder containerships can reach Saigon port rather than Phnom 

Penh would enable the creation of a viable combined sea-river route from Singapore to 

Phnom Penh via a Vietnamese port.  

Long-distance ferries, such the one used on the Danube (figure IV.19), may also be a 

solution to supplement the insufficient road network. 

11.  Night navigation 

Although apparently of a technical nature, the issue of night navigation is in fact 

linked to facilitation. 

It must be stressed that night navigation should be permitted only when channels are 

cleared and without much natural dangers, such as strong eddies and reefs, and only when 

appropriate lighted aids to navigation are installed. 

Nowadays, radars and the requested software are normally available on board and 

extra GPS stations are placed on shore.  The placing of these GPS shore stations, required for 

improved accuracy, is also part of facilitation since it is likely that international traffic will be 

the one using this system most. 

Night navigation also needs improved security to ensure that piracy does not occur 

under the cover of darkness. These measures fall under the security authorities rather than 

IWT authorities. 

In a number of countries, night navigation is forbidden. This limitation should be 

removed through the improvement of waterways and installation of night navigation aids or 

more advanced radars and GPS. 


