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Abstract

In transport literature very little attention isighéo inland waterway transport (IWT). Aim of
this paper is to enlarge insight into the IWT maurixe the river Rhine. As a guideline to
describe the market Porter’s five forces modepigiad. It turned out that the IWT sector
itself has a very fragmented character. In contthstdemand side consists of relatively large
shippers that usually make use of intermediate®mbact bargemen. Demand for IWT
originates from the intensity of activities in thasic industries. The main suppliers for the
IWT sector are those of fuel and capital and laliaeems that there are no factors that raise
high barriers to enter the IWT market. Comparedtter transport modes IWT is an
attractive alternative if transport distances arge. However, if the loading and unloading
sites are close to the water, IWT (with pre- and leaul by truck) can also be the cheapest
option for short distances. From an analysis ofitiq@rtance of transport nodes for IWT
became clear that the Port of Rotterdam is resplenfir about 2/3 of all cargo that is
transported by IWT from The Netherlands to an athrdestination. The government
influences IWT by supplying infrastructure and isgftregulations on the environment and
market functioning.
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0 Introduction

Inland waterway transport has played an importaletin the economic history of
northwestern Europe, and it still is important tpda this paper an overview of the IWT
market on the river Rhine is lined out. The fivecs model of Porter will be used as a guide
for the structure of the paper. To this framewodoah force (the government) and a seventh
force (transport nodes) are added to the basiddnees. These extra forces are included
because the government sets legislation and preudastructure. Major transport nodes are
large transshipment points in the transport chaiwvhich different modes of transport can
function as complements of each other. The straattithis paper is as follows. The first
section describes the theory of the Porter modednTthe next sections will each deal with

one of the forces of the model.

1 Porter’s five forces model

The market will be analyzed using the five forcesdel of Porter. This model assumes that
the key aspect of the firms’ environment is theusstdy or industries in which it competes.
The state of competition in an industry dependfivenbasic competitive forces: threat of
new entrants, threat of substitute products, tigdmaing power of suppliers, the bargaining
power of buyers and rivalry among existing firms. &dditional sixth and seventh forces the
‘government’ and ‘transport nodes’ are added (gped 1). The collective strength of these
forces determines the ultimate potential profithe industry. Not all industries have the same
potential. They differ in their ultimate profit poitial as the collective strength of the forces
differs (Porter M.E., 1998).

A company has to find a position in the industryenwehthe company can best defend itself
against these competitive forces or can influeheentin its favor. The competitive forces
reflect the fact that competition in an industrnegavell beyond the established players (the
industry competitors). Competition in this broadense might be termed ‘extended rivalry’.
A number of important economic and technical charstics of an industry are critical to the
strength of each competitive force. So, it is intaot to identify these key structural features
of industries that determine the strength of thepetitive forces and hence industry
profitability (Porter M.E., 1998). In the contextthis paper the five forces model of Porter is

used as a guide to describe the IWT market.



Figure 1: Porter’s five forces model
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2 Industry competitors: the IWT sector

The IWT sector is formed by the bargemen and shgppompanies that offer cargo hold. In
this section attention will be paid to differenpés of ships and the amount of cargo that is
transported by the IWT sector. Also the market sagrof container transport will be

commented on.

2.1 Ship types

To distinguish between ship types the followingisln is made. First, there are solid cargo
ships. These ships are suitable for transportationetal ores, grain, scrap etc. Second there
are liquid cargo ships. These ships transportbh@mical liquid products etc. And third there
are ships for special purposes. These ships avatfior dedicated transport of cars e.g. (CBS
and Min. V&W, 2002).

Ships for container transport are not mentioneduseply in the consulted statistical sources.
Generally, container ships are included in thegmate‘solid cargo ships’. In table 1 the
amount of ships in every category for the Rhinetfle mentioned. A ship belongs to the

Rhine fleet if it has the documents for navigationthe Rhine at its disposal.



Note that in the publication of the CCR where table derived from, ships for special

purposes are not mentioned.

Table 1: number of ships of the Rhine-fleet 1 Jay2a02

Ship type Active fleét
Solid cargo ships 5.538
Liquid cargo ships 962

Ships for special purpose

Uy

Total 6.500

Source: CCR, 2002, Table 12, p. 59.

The discussed types of inland ships generally eagi\aded into two types of ownership:

» Owner operators: this is transport of goods aggagiment by another company than the
company that produces or uses the goods. Owneatopgican be one-ship enterprises or
shipping companies (CBS and Min. V&W, 2002).

» Own account transporters: haulage of goods witmithiwaterway ships only destined for

or originating from the own company (CBS and Mi&W, 2002).

Most IWT enterprises are owner operators. The diffee between one-ship enterprises and
shipping companies is the scale. Shipping compamwiesseveral ships and have personnel.
A trend that can be seen over the last years istiping companies get rid of their own
ships and then charter one-ship enterprises. $nathiy they avoid the risk of responsibility
(ERBS, 2002). Then there are the commercial coatjpes. More on this will be described

later.

! It has to be mentioned that a ship belongs toghistered fleet and not to the active fleet if:
» the ship is not used for transport purposes (bustiwrage e.g.)
» the ship has participated in types of transportregistered by the CBS

* the ship was demolished or sold to a foreign cquntthout indicating this in the archive



2.2 Amount of IWT

Figures on the performance of the IWT sector acsvshin table 2. Growth in ton-kilometers
for total IWT on the traditional Rhine between 1381 2002 is 4,88% while growth in tons
is 1,33%. This means that the distance over wihielcargo is transported increased slightly
in those 5 years.

IWT on the traditional Rhine is defined as freitflainsport over water that totally or partially
took place on the Rhine between Rheinfelden an®ttieh-German border, the Dutch-

German border-crossing traffic included.

Table 2: IWT on the traditional Rhine (incl. comteis)

Year Tons (x 1000)| Tonkms (x 1000 Capacity Utiliaa rate tons Utilization rate tonkm
1997 195.943 41.781.000 - - -

1998 198.528 42.883.000 9.891.288 20.07 4335.43
1999 191.882 41.170.000 9.609.781 19,97 4284.18
2000 206.999 44.501.000 8.561.916 24118 5197.55
2001 201.206 44.235.000 8.329.105 24,16 5310.89
2002 198.547 43.818.000 8.423.785 2357 5201.73

Source: CCR, 20023a; CCR, 2001; CCR, 2000; CCR,;108®R, 1998a tables 1, 12.

Note column 3: number of ton-kilometers transpodadhe traditional Rhine, all flags

Note column 4: loading capacity in tons ofr@gistered ships (before 2000) and alttive ships (after 1999) on
the traditional Rhine.

Note column 5: column 1/ column 3

Note column 6: column 2/ column 3

Note: for 1998 and 1999 it appeared that it wagoessible to use the new definition “active fle&#, to
calculate the values in the columns one to thre@ 988 and 1999 the registered fleet was the Basifor 2000

to 2002 the active fleet was the basis.

The utilization rate in tons was highest in 2000tHese years for IWT on the traditional
Rhine every ton loading capacity was used 24,18dirithe ton-kilometer rate for IWT on
the traditional Rhine was highest in 2001. In gléar every ton loading capacity was
transported over 5310,89 kilometers. To make judgemon the performance of the IWT
sector it is best to look at ton-kilometers (inst@&tons) because this indicator corrects for
distance.

Compared to ships in other markets, ships thaigadiin the Rhine market perform better.



The reason for this is that ships that operatbérRhine market are larger and navigate more
hours a day than for instance ships in the Dutchedttic market. Besides, because the Rhine
basin is large, on average, cargo is shipped avget distances in the Rhine market. For
2002 the average distance over which cargo wapstiipn the traditional Rhine was 221
kilometers.

The best indicator, if one would like to say sonreghabout the degree of usage of capacity of
the IWT sector on the Rhine, would be: the quaritiransported cargo in ton-kilometers of
all Rhine ships divided by the maximum quantityai-kilometers capacity of all Rhine

ships. So, this means that one has to calculate@x@mum capacity of the Rhine IWT fleet

in ton-kilometers.

Theoretically the maximum capacity in ton-kilometes: the quantity of ton-kilometers
shipped if all ships would navigate on maximum poeuwed with fully loaded cargo holds for
one entire year 24 hours a day. In practice theémax capacity is restricted by waiting
times, time for loading and unloading, navigatiathwpartially loaded cargo holds and

restrictions due to volume instead of weight.

2.3 Container transport in IWT

A market segment in IWT is the market for contaitmansport. This market distinguishes
itself from the dry and liquid bulk market becatise cargo is not transported in bulk-form
but in standardized units called TEU’s (twenty &gient unit). The transported goods are
characterized by a higher value-density than thie dgpoods.

A remarkable growth in the production of semi-firesl and finished products in industries
like food products, machines and vehicles has besarved over the last ten years.

This caused new requirements for transport, liker-do-door transport, short transportation
times and JIT. Traditionally IWT did not serve thasarkets but container transport is
expected to be able to fulfill these requiremeBgICT, 1999).

IWT was mainly seen as a point-to-point transpartienfor large amounts of goods. For
many bulk goods this still holds true but for canéa shipping this is different. Now for
container IWT changes lie in becoming part of thepy chain and even becoming

coordinator of this chain.



Table 3: container traffic on the Rhine and itbutaries

Year TEU Empty Loaded % loaded - total
1999 1.018.681 361.468 657213 64,52%
2000 1.233.670 445,965 787.705 63,85%
2001 1.196.866 428.872 767.994 64,17%
2002 1.289.424 458.119 831.305 64,47%

Source: CCR, 2002, table 4b, p.24

Table 3 shows the amount of container traffic anRhine. In four years the amount of
shipped TEU increased by 26,58%. The proportiowéenh empty and loaded container
space remained more or less the same.

Did container traffic on the Rhine show an increas26,5%, total transport on the traditional
Rhine only increased by 1,33% (compare tables anthis implies a considerable growth

of the container sector relative to the dry- andill bulk sector.

2.4 The industry structure

Table 4 illustrates the industry structure. Thearigj (> 60%) of the IWT enterprises are 1-
ship enterprises. The table represents the situati®he Netherlands. ECMT (1999) reports
that the IWT sector in Western Europe is a highlygmented industry. Hence, the situation in

table 4 is also representative for Western Europe.

Table 4: Dutch enterprises in inland navigatiorti¢acfleet), 2002

Size of the enterprise  Number of enterprises ~ Numbships| % cumulative (ships

1 ship 2.930 2.930 61,41%
2 ships 230 460 71,05%
3 ships 73 219 75,64%
4 ships 35 140 78,58%
5 ships 21 105 80,78%
6 — 10 ships 39 301 87,09%%
10 - 20 ships 28 371 94,86P6
> 20 ships 9 245 100,00%
Total 3.365 4771

Source: CBS en Min. V & W, 2009, 47



From the situation stressed in table 4 it becortezs ¢hat the IWT industry can be
characterized by a large number of small enterpugéh a small number of vessels and
tonnage (the owner operators), and a small nunfdarge enterprises with more vessels and
tonnage (the shipping companies). As a result, gdigeone-ship IWT enterprises (for dry
and liquid cargo) have little market power. Shigp@gompanies are in a better position due to

their organizational capabilities (ERBS et al, 2002

To improve their position bargemen organize theugesein the earlier mentioned commercial
co-operatives. This is mainly seen in the dry cargoket. In a commercial cooperative
individual companies jointly approach their clieata one single organization.

It is able to offer to the demand side the sameices as larger shipping companies, while
maintaining entrepreneurial freedom for its memb&he co-operation can close contracts,
develop marketing activities, collect the wished areds of shippers, and coordinate
transport tasks (ECMT, 1999).

In the liquid cargo market the majority of the IViTexecuted by shipping companies on the
basis of long-term contracts and less by one-ghtigrprises. Shippers prefer the shipping
companies above the one-ship enterprises becatise lafrger scale and organizational
capabilty of the shipping companies (ERSB, 2002).

3 Buyers; the demand side

Transport demand for IWT is determined by the ecain@ctivities of industries that require
goods like fuels, metal ores, crude, building matsey oil products etc. Actually it can be said
that demand depends on the development of produatid consumption and thus on the ups
and downs of the world economy.

Because the IWT enterprises operate within thechadustries, they are very sensitive for
fluctuations in the economic climate. Transporsome goods is also subjected to seasonal
fluctuations.

The next paragraph will describe what are the geafmers of demand. Then, the position of

the bargemen relative to the shippers will be sdi



3.1 Perpetrators of demand

Table 6 breaks down the amount of IWT in 2002 byewdity group for the traditional

Rhine.

Table 6: commodity traffic on the traditional Rhji2902 (x1000 tons)
Commodity Group Tons %

6 Raw minerals; building materials 40.009 20,15%
3 Oil and oil products 34.374 17,31%
4 Ore and metal residue’s 34.170 17,21%
2 Solid mineral fuels 24.217 12,20%
8 Chemical products 14.843 7,48%

9 Other 14.424 7,26%

5 Metals, metal unfinished products 11.680 5,88%
1 Food and animal food 11.653 5,87%
0 Agricultural products; life animals 8.251 4,16%
7 Fertilizers 4.925 2,48%
Total 198.546 100,00%

Source: CCR, 2002a, p. 20 - 23

To be able to interpret the figures better mostroowhity groups will be commented on.

Agricultural sector (food and animal food, fertéiz, life animals)

Demand from this market segment is fairly diffuse ¢he size of transport fluctuates
considerable over time. These fluctuations depenthe size of the agricultural area, the
destinations of the products (export or Europe)thedsize of the harvest.

An important factor herein is the competitive piositof the European agricultural sector on
the world market. IWT is a very important transpodde for this commodity group. From
1992 to 2002 the volume (tons) increased by abdui and the performance (tonkms) by
about 20% (CCR, 2002).
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Steel industry

The European steel industry improved the produdgaweal of 160 million tons of 2001

slightly in 2002. The decline of the performancehaf IWT sector in this commodity group is
caused by the decreased share of IWT in transpdinetsteel industry area in Saarland.
Transport of steel products from the hinterlanthtoseaports also decreased considerably in
2002 (CCR, 2002).

Building materials

This commodity group suffers from a structural @ase over the last few years.
Especially supply to destinations in the middle apger-Rhine and export from the upper-
Rhine to regional destinations seem to decreasep&Hormance of the IWT sector

decreased at a slower pace than the volume (CGR)20

Oil products

Demand for oil products seems to remain stabléooisome products, reduce slightly. New
(energy-saving) technologies contribute to thisaligyment although mobility of the
population is still increasing. Demand for the I\&8ctor concerning this commodity group is
mainly being determined by the capacity of thenefies in the region of the Rhine basin on
the one hand and the stock-holding policy on themobhand.

The stockholding policy of large oil companies aildrade companies depends on (ERBS,
2002):

* Oil prices on the world market

» The expected demand which fluctuates seasonally

» Political developments

Temperatures in winter also affect demand for I\WiTdil and oil products. The decrease of
IWT in 2002 is caused by the decrease of stocka Assult less oil had to be imported. The
volume and the performance of the IWT sector bettreased by 5% and 7% respectively
(CCR, 2002).

Solid mineral fuels
As a result of the weak economy in Germany in 2@&&and for coal decreased to the same
extent as the total use of primary energy sourc2%o). Users of coal are the steel industry

(24,7 mill. ton), district heating (3,6 mill. toapd electricity companies (50,5 mill. ton).
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The latter was responsible for the cut back ofube of coal. Also the decrease of extraction
and import of coal are negative developments. Aigiothese negative developments, the
IWT sector transported more solid mineral fuelse Explanation for this is that the IWT
sector gained market share in this commodity grelgtive to other modes of transport with
a 5% increase in volume and performance. The isereademand of 20% for IWT of coal in
the North-Eastern part of France was the main perfoe (CCR, 2002).

Chemical products

The European chemical industry increased its pribaiua 2002 by about 5%. IWT for the
sub-market of basic chemicals only increased bya$% result of more transport from
industries situated around the lower Rhine. Théoperance in 2002 recovered from 2001
and increased by 5% (CCR, 2002).

Other

This segment is being dominated by transport ofgorer products and half products in
containers. For years this commodity has been sigpam increase, in 2002 mainly caused by
more IWT to the seaports (about 11%). Upstreanvdth@ne only increased slightly.
Compared to 1993 almost three times the amoung)twas transported in 2002. The

performance was almost four times higher (CCR, 2002

3.2 Position determining factors

There are some factors that determine the bargesnpesition relative to the shippers.

Concentration of the buyers or the scope of thelmged volumeshe clients of bargee’s

(shippers or the intermediates) are consideralgigebithan the average IWT enterprise.
Shippers work with long term contracts or offer tome or more-time shipments. For
execution of the long-term contracts shippers ofie& shipping companies.

Shipping companies have a larger scale than oeesitérprises and are better able to
comply with the requirements on safety, manningiaf@mation systems of the shipper.
So, shipping companies have a certain scale coinggttme organization of the transport and
thus have considerable power compared to the shippg work for.

In the spot-market one-ship enterprises are askedrnsport the cargo. For this type of

transport the shipper (or intermediate) offersdagy tariff.
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Scale of the organization of one-ship enterprisesriall compared to that of the shippers and
thus his position is weak (ERBS, 2002). Concertirggintermediate, it is said that the
problem is often the fact that bargemen see theanfaend and do not negotiate enough to
get a good price. The intermediate chooses theositltee shipper because the importance of
the shipper for the intermediate is bigger thanittiygortance of the bargeman. So, relative to

the intermediate, bargemen also have a minor pasiti

Homo- or heterogeneous produgé&nerally, IWT can be divided into several typéstops
(solid and liquid cargo ships, ships for specialpmges and container transport) and three
different geographical markets (Dutch domestic,fietand North-South market).

If for instance demand on the Rhine market risesbérgee’s active in the North-South
market it is possible to navigate to the Rhine aifier its services there. So concerning
geographical scope IWT is a homogeneous product.

Concerning the type of ship it is not possibleddiquid cargo ship to transport dry cargo. So
here is more heterogeneity. However, within eadimsarket (liquid or dry cargo market)
there is still a considerable number of playerdy@or the dedicated transport segment there
exists a heterogeneous market.

Switching costsin BCI et al., (2004) it is said that shippersyowiant to close short-term

contracts because price levels fluctuate a lotin§ehis statement a shipper is not locked to a
certain owner operator for a long time and canawatfter the expiry of the contract. It hardly
occurs that shippers or operators redeem a conBattn the same publication it is also
stated that many operators have entered into aistwath large shippers so that fixed prices
for the long run are agreed. These contracts detiéching of shippers. Also in an interview

it was said that about 75% of the IWT enterpriseskwunder contract.

The fraction of costs IWT is for the buydWT is not the major fraction of costs for the

buyer. Especially for low value goods like coal ateel IWT is only a very small part (1 or
2%) of the total production costs for the buyeretfaric Harris, 1997). Considering the theory
of Porter (1998) buyers should not be very sersstiivprice changes if transport costs are
such a small fraction of total costs. Howevers isaid that in practice shippers or
intermediates are not very willing to pay a bit marhen IWT enterprises suffer from hard
times.

The extent to which the ‘product’ inland navigatisnmportant for the quality of the buyers’

product:reliability is the most important factor for shagag, especially for shippers whose

production process is very sensitive for devianae@elivery-time.
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Frederic Harris (1997) found the duration of delagt threats the continuity of the production
process of several client groups:

* Oil depots: 2 months

» Energy companies and steel industry: 2 to 4 weeks

» Chemical industry: 1 to 2 weeks

» Containers: 0,5 days (often JIT is required)

Thus, for container transport by IWT half a dagli®ady threatening for the competitive
position of IWT. If, for some reason, containensport is structurally delayed clients of INT

can decide to choose another transport mode ayt@ power price.

4 Suppliers

The information in this section and the next onmanly based on interviews with two
experts in the field of IWT.

To determine who are the main suppliers of the I&&@tor it is helpful to investigate what

the main cost drivers of running an IWT enterpese. For a dry cargo ship of one respondent
as the main costs drivers fuel (about 20%), pemsiof@bout 20%), interest and capital
payments (about 25%) and reparations (about 10%echnnual turnover were mentioned.
Rijerkerk (2005) shows that fuel, personnel andriggt and capital payments even account
for about 85% of all costs per month for a newitigoulk shig. Considering the main cost
drivers, the main suppliers for the IWT market suppliers of fuel, credits and, spare-parts
and labor.

One of the respondents said that for delivery g sfaterials, lubricants and fuel bargemen
often have a friendly relationship with the supgdief so-called bunker stations. Those are
stations along the river where ships can buy thetimeed goods. It is said that the friendly
relationship is sometimes to the detriment of theegp Another respondent had an opposite
meaning and said that bargemen become more andousireess-wise and first investigate
where the price is lowest and then buy a certaoayoet.

Not for every country prices of different produate the same. E.g. in Germany fuel is 15% -
20% higher. Concerning receiving credit the sitwais said to be as follows. There are
several banks that hand out credits (Rabobank, ANEN-AMRO, SNS).
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If one has a good company-plan and a lot of comgapytal, banks are willing to hand out a
loan and bargemen have a good bargaining posBionat the same time the bank has a lot of
power when things go wrong because the contrdatlief conditions. The position of a
bargeman is also dependent on the height of thestment. If one wants to buy a new, big,
modern ship it is necessary to loan more and thessomore dependent of the bank.

Often, the bunker stations and credit facilitatanes large companies. In general, suppliers are
willing to keep their clients but at the same tithey will certainly not regret it when they

lose one client. On the other hand, bunker statimaksbargemen are also dependent of each
other.

It is also said that it is hard to get well-skilledbor. The average level of education in the
IWT sector is poor and as a result often employé#slimited capacities come into the
sector. One of the respondents also mentioneafteat cheap labor from countries like
Czech, Hungary and Poland is hired and that thiiggood for the Rhine IWT labor market.

5 Potential entrants

There are several factors that determine whethgetsy or difficult to enter a market:

Economies of scale (number of shigsgpcause the majority of the IWT enterprises aee on
ship enterprises, economies of scale are not actest to potential one-ship entrants.
Besides, being large is not always an advantagévelto potential entrants. In times when
the loading capacity can not be fully utilized (dadow water levels e.g.), big ships are
confronted with relative lower earnings while hayimigher fixed costs.

Product differentiationgenerally speaking IWT is a homogeneous produattedt one-ship

enterprises do have little opportunities to buidcustomer loyalties or an own brand. One
way of differentiating is to install a crane on #tép to load and unload it. But the best way
of differentiating is to be reliable and honestotiie is known for this he has an advantage.

Access to distribution channels/ clientsdepends on the market situation if it is eashard

to get freight. For a newcomer it will be uncertainich shippers are reliable and have
enough work. A newcomer almost always has expegignthe IWT sector like a former

employee of a ship of another person and as at feskinows the business to a certain extent.

2 Ship of 3000 tons, price 4,5 million EUR, averaigpth of 2,80 meters with loading capacity of 2881,
route: Rotterdam to Birsfelden, 4 times a month.
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Cost disadvantages independent of salery year of experience in the IWT sector is one

extra year of knowledge. A bargeman who has aflekperience can e.g. anticipate faster to
certain developments that a newcomer. If a bargeraarget a bad price for the outward
journey but he knows that there is freight for téirn journey for which he can get a good
price (not everybody knows this) he will do it.

Besides, it is also a matter of knowing the bestgadion routes in the different seasons. If
one does not has experience in the sector it isgle he will be influenced quickly by a
shipper or intermediate who often represent thesighy situation better than it actually is.

Government policyat the moment entering the market is relativeye8eing a bargeman is

a free accessible profession. There are no ediai#ist requirements. Everybody who

has its certificate of proficiency and a good campplan can start as a bargeman.
Formerly this was different (Polak, 2005). In thestern European countries there existed
(and still there is) a disproportionality betweepsly and demand for several decades. As a

result IWT was regulated and a restriction to etdrthe industry was introduced.

Eastern European bargemsn:far ‘potential entrants’ are only considerech@scomers in a
sense that they do not have much experience yeeinWVT sector. But, a new entrant to the
Rhine market can also come from another geograjpimaeket. Eastern European bargemen
that originally operate on the Danube market aoch sntrants.

Capital capital requirements to start an IWT enterprigesaid not to be very demanding.

It is said that for someone from outside of the I¥éCtor with a certain amount of money
who can prove that he can deal with money it isveoy difficult to enter the market. For
about 60.000 to 70.000 EUR of which 30.000 to 40.BOR is equity capital one can already
buy a ‘Spits’ (a small ship).

6 Substitutes

Substitutes can be described as other productsdhgberform the same function as the
product of the industry (Porter, M.E., 1998). Iistbase the product is IWT. So, substitute
products of IWT are other transport modes, maiagdrand rail transport and, to a lesser
extent small sea-ships. There are several foregs#n influence the competitive position of

IWT relative to the other modes.
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6.1 Forces that influence the competitive posibgbiNT

The choice of a shipper to use a certain (comlanaif) mode(s) depends on different
aspects. The following four are repeatedly citebeing important: cost, time, prevention of
damage, and reliability (Konings, R., et al., 20@}I, et al. (2004) also mention flexibility
as being one of the most important factors.

However in practice shippers also select theirahon subjective criteria (tradition,
experience and recommendation) without having cefft knowledge about alternatives,
because in general transport markets are not kamgparent (BCl et al., 2004).

IWT’s advantages over the other modes are on #e @rvessel size, basic reliability and
safety.

IWT will be better able to compete with the otherdas if the following factors can be
improved (BCI, et al., 2004):

- sufficient infrastructure conditions

- technical adaptation of vessels and infrastrudin@uding transshipment)

- better communication techniques

- the discovery and development of niche markets

- reforming the arrangements needed to constructtiogihains at lower overall costs

6.2 The position of INT

The following table shows what the position of IMéTcompared to its substitutes in the
Rhine-countries, Switzerland excluded (the Netmelta Germany, Belgium, Luxembourg

and France). Switzerland is excluded due to a ddclata.

Table 7: goods transported in ton-kilometer inRgne countries by different modes

Year Road Ralil IWT Pipe Total

1995 585406| 67,2%| 12856 14,8% 111443 12,8%  453502% 5 870959

1996 588976| 67,7%| 12828 14,8% 108619 12,5%  438100% 5 869694

1998 651530 68,4%| 13952 14,6% 117650 12,3%  440626% 4 952766

0
0
1997 621096| 67,7% 137906 15,0% 115259 12,6% 428167% 4 917077
n
ik

1999 689538| 69,9%| 13597 13,8% 117440 11,9%  438514% 4 986800

2000 694200| 69,1% | 144388 14,4% 121596 12,1%  442244% 4 | 1004408

Source:http://epp.eurostat.cec.eu.int/portal/page@eid=1090,30070682,1090 _30298591& dad=portal& sch
ma=PORTAL
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It appears that in the Rhine countries IWT lostkatishare between 1995 and 2000.

6.3 Break-even points

For transport from A to B over short distances rvadsport is often the cheapest option. But
if loading and unloading sites are close to theewat combination of road transport and IWT
often is the cheapest solution (BCI et al., 2004).

Road transport is required in a transport chairpferhaul and end haul. In combined
transport (rail-road or IWT-road), to determine Wwheode of transport is cheaper break-even
points are assumed. These points determine a hatarket for the modes. This is shown in
figure 3.

Figure 3: break-even distances for transport ofitima containers by road, rail and IWT.
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Source: INRO-TNO (1995) in, de Wit en van Gent @99

The break-even points lie at 200 and 738 kilométer.IWT and rail transport the
transshipment costs and pre- and end haul cost®oarecluded. So, if these costs are also
included the break-even distances will be higheco&d, rail-road or IWT-road transport can
only be competitive relative to road transporhiite is cargo for the return trip. Finding
cargo for the return trip can be hard consideriregfact that the return cargo has to be found
in the service area of the inland terminal (de &vitvan Gent, 1998).
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BCl et al. (2004) found that within the former 18 Enember states the average distance of
both domestic and international IWT is approxima@80 kilometers. However,
Vaart!Vrachtindicator (2005) finds an average distaof 540 kilometer per journey for the
year 2004 for IWT within North-Western Europe. Thaslmost twice the distance BCI et al.
(2004) found. In Harms and Willigers (2002), Dirggsal. (1999) mention that IWT is
profitable from 250 kilometers, thus probably tigufe of Vaart!Vrachtindicator is most

reliable.

BCI et al. (2004) made some comparisons for diffetgpes of transport over different
distances. For transport of containers from Ro#terdo Heidelberg (about 600 kilometers)

the following table was constructed:

Table 8: cost analysis of modal alternatives (irRgU

Chain element road inland navigation rail
Sea-terminal 41 55 41
Truck & overhead 455
Ship & overhead 141
Rail & overhead 4
Inland tarminal 45 45
End-haulage by road 123 123
Total 496 364 523

Source: NEA (1995) in BCI et al. (2004)

The IWT solution is 30% cheaper than rail and 2H#aper than direct road transport. When
the costs are compared with the time performandkeofarious modes, figure 4 can be
constructed. It can be seen the good position &f i¥\hegatively affected by the waiting

times of the processes at the inland terminal hacgkhd-haulage by road.
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Figure 4: modal comparison for one container frooft&dam to Heidelberg (1)
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Source: BCl et al., 2004

For container transport, compared to road transpombined IWT-road transport can offer a
lower tariff per TEU transported. The limiting facthowever, is the distance between the
inland terminal and the destination or loading elathe maximum distance is 15 kilometer in
the Netherlands. Is the terminal situated furthemfthe cargo, then the terminal can only
operate profitable with transshipment volumes oferthan 30.000 TEU a year. In Germany
this distance is larger. There a radius of 50 kétenis still cost-effective (Informatie
Binnenvaart, 2004). It may be the case that theaaeeservice area in Germany is much
larger than in The Netherlands and that therefdaeger radius is still cost effective in

Germany.

7 Transport nodes

As is already said in the introduction, transpades function as transshipment points in the
transport chain. For the IWT sector the port oftRalam and inland terminals such nodes.

7.1 The port of Rotterdam and IWT
In the port of Rotterdam a lot of transshipmenttaglace between different modes

Therefore it can be said that the port of Rotterésmables transport modes to serve as

complements of each other and thus also of IWT.
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The share of haulage of goods for IWT to the laidé-g about 50% compared to the other
modes.

About 60% of the IWT to and from the port concedng bulk cargo and about 30% is liquid
bulk. But not only for bulk goods IWT is a suitalf@de of transport for haulage out of the
port of Rotterdam. Inland ships transport over 5%il containers in the port of Rotterdam
(Port of Rotterdam, 2005). To stress the positiolWor in the Port of Rotterdam, table 9 can

be presented:

Table 9: haul from and to the port of Rotterdar2®®2 (x 1000 tons)

2002 Total Sea River Road Rail Pipeline
Unloaded 273.154 246.229 19.252 4.690 2.984 0
Loaded 222.880 73.649 78.517 6.958 10.041 53.716

Source: http://www.portofrotterdam.com/NL/

It can be seen that the amount of tons loadedW@ships in the port of Rotterdam is about
four times the amount of tons unloaded at the @dnis implies a large imbalance in the
ingoing and outgoing transport flows. It can bespeeed then that inland ships have to
navigate to Rotterdam with empty cargo holds andainers sometimes.

It is also observed that the outgoing flow of irdaships is larger than that of maritime ships.
About 35% of all outgoing transport is done by imdaships. The role of IWT in the supply of

cargo to the port of Rotterdam is modest with aty8at

It is interesting to say something about the depeog of IWT on sea-transport. Therefore we
should find out how many tons from incoming seaseésinto the port are transshipped into
inland vessels. But it turned out that these figute not exist. A second best indicator was
available.

If the amount of tons transported by IWT from tleetpf Rotterdam to a certain destination
outside The Netherlands and the total amount of tWaf has its loading place in The
Netherlands and its unloading place abroad are aedpwe can say something about the
importance of the port of Rotterdam for IWT to amlalestinations. In 2002 total IWT with
its place of loading in The Netherlands and pladoentoading outside The Netherlands was
123.413.000 tons (CBS, 2005). The IWT cargo flomnfrthe port of Rotterdam to the abroad
hinterland was 78.517.000 tons. So, for about 685 With its loading place in The

Netherlands and its destination abroad can beecetatthe port of Rotterdam in 2002.
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7.2 Inland terminals

While in the port of Rotterdam all kinds of carglry(, liquid, general and containers) are
being handled, inland terminals are mainly equipjoediandle containers. Inland terminals
form the physical and informative connection betwd#ferent parties in the transport chain.
The functioning of the inland terminals is of gragerest of the logistical efficiency of IWT
for containers. The establishment of inland terdsimaquite a new development and the aim
of the IWT sector for containers is to establisietwork of inland terminals. Then, within

this network services of different operators camthjeisted and cargo flows can be combined.
It is thought that within a certain time-span IWanglay an important role in the distribution
of goods from and to multi-modal distribution cestat the edge of the cities (A&S, 2003).

8 The government

The government (national and European Union) dlsgsma crucial role in the field of forces
that have impact on the IWT market. In the pastibeernment regulated the market (until
1998 in the Netherlands and until 2000 in the BBdsides this the government provides the

infrastructure for the IWT sector and it sets l&gien and environmental standards.

8.1 Infrastructure

In the European context the CEMT division is appher the division of waterways into
categories. This division is based on the capadithe waterways formed by the Conference
of the European Ministers of Traffic in Paris, 195de table 10).



Table 10: dimensions of ships and waterways

Self propelled ships

Waterway class Tonnage Length/nm Width/m Draugh

I 300 38.50 x | 5.05 X 2.20

Il 650 55.00 x | 6.60 X 2.50

] 1.000 80.00 x | 820 X 2.50

v 1.500 85.00 x | 9.50 X 250

Va 2.500 110.00 x | 11.40 X 2.80

Vib 6.000 140.00 x | 15.00 X 3.90

Waterway class for Barges
tug boats

v 1.500 85.00 x | 9.50 X 2.80 1
Va 3.000 110.00 x | 11.40 X 450 1
Vb 6.000 185.00 x | 11.40 X 450 2
Via 6.000 110.00 x | 22.80 X 450 2
Vib 12.000 195.00 x | 22.80 X 450 4
Vic 18.000 270.00 x | 22.80 X 450 6
Vic 18.000 195.00 x | 3420 X 450 6

Source: A&S (2003)
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The Waal (the Dutch part of the Rhine) is connettetthe German inland waterway network.

The length of the navigable waterway network fapston the river Rhine is about 950. By

this route, cargo is transported between the pdfotterdam and Antwerp and the ports and

inland terminals situated along the Rhine andiitgitaries. The main tributaries of the Rhine

are the Neckar (367 kilometer), the Moezel (544drkitter) and the Main (524 kilometer). In

figure 6 the different terminals that belong to Ri@ne navigation system are shown.

Figure 6: schematic representation of the Rhinégadion area
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8.2 Policy on IWT

IWT regulations for the Rhine market are largelyetmined by those issued by the Central
Commission for the Navigation of the Rhine (CCN&)d EU legislation, mainly in the form
of Directives requiring to be implemented by natibmeasures (BCI, et al., 2004). Besides

these sources, for each country the national policiWT is determining.

The policy of the CCNR is laid down in the TreafyMannheim. The Treaty includes
provisions on the freedom of navigation, the eduetment of all boatsmen and fleets, the
obligation of member states to maintain the watgsaeic (BCI et al., 2004).

The aim of the European Union for IWT is to createinternal market in which there is free
movement of persons and goods. This implies asefigberalization measures and
harmonization in order to ensure a level playimddfiand the elimination of distortions of
competition (BCI et al., 2004).

8.3 Environment, safety and emissions

In the Rhine area, a large proportion of dangegmagls, mostly chemicals and fuels, is
transported on the waterways. IWT’s safety recordransporting these goods by barge is
said to be excellent. Double hulls have been inited, sophisticated monitoring systems are
put in place, and professional safety training progs are implemented. Rules and
regulations for transporting hazardous cargoes baea raised to international standards
(NEDECO, 2004).

But, the IWT sector does not only have an advantegine area of protection of the
environment. Compared to road transport IWT alsbdwvantages on the area of energy use,
emission out of fuel use, noise and use of spadwe .niajority of these advantages will hold
for the future. However, the advantage on the af@missions will decrease due to fast
environmental technical innovation in the road $fort sector.

The main cause for this is that for new diesel eegjifor inland ships there was no regulation
on the area of emissions until 2002 (CCR, 1998ince52002 there exists legislation for
emissions for exhausts (CCR, 2002b). The energandeemissions out of fuel use of three

different transport modes are shown in the tablevibe



Table 11: energy use and emissions per transpatenmo1998
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Transport | Performance| Energy use | CO2 CcO Nox S0O2 VOS
mode (tonkms) (mInd/ tkm) | (g/ tkm) | (g/ tkm) (g/ tkm) (g/ tkm) (g/ tkm)
Road 44,6 29 235 0,89 2,04 0,067 0,30
Rail 3,8 0,4 26,3 0,10 0,39 0,026 0,026
IWT 40,7 0,6 46,7 0,14 0,86 0,049 0,047

Source: RIVM, 2000

Besides the emission norms for fuel use thereemyelations on the emission of gasses out of
the cargo hold (liquid cargo ships). To air left/érm the cargo hold there is a voluntary
agreement (CCR, 2002b). From 1 January 2006 itbeillorbidden for inland ships to air

gasses.

9 Conclusion

In this paper the IWT market for the Rhine is amatyin a broad perspective using the Porter
model. Not only the IWT sector itself, but also theces that influence the sector are studied.
Developments in the basic industries situated@Rhine basin are determining for demand
for IWT for the Rhine market. Shippers from theseustries are large and often they use
intermediates to arrange transport by barge. Wihpiarties that supply the IWT enterprises
with goods and services it is possible for bargetoeshop for the cheapest products.
However, it is also said that bargemen often haveeadly relationship with their suppliers
which can result in a detriment of the negotiatedep(for fuel e.g.). Barriers to enter the IWT
sector are not said to be very high. Capital reqnénts are relatively low and bargemen who
enter the market usually already have experienneadvantage for IWT over road and ralil
transport is that on long distances IWT is oftem¢heapest option. However, the other side is
that IWT usually needs more time to carry out ta@sport. Transport nodes offer the
opportunity to IWT to operate more within transpoiniins with other transport modes.
Finally the government influences IWT by providimfrastructure and setting regulations.
Seeing the pinpoints of the policy, it seems thal goto offer equal circumstances to

everybody in the market.
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