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Foreword

A

lthough traffic volumes in many Sub-Saharan
countries have increased significantly during this

Although the maritime industry can help the economic
development of countries, it is not a core industry. Signifi-

decade, containerized maritime trade in West Africa is still in its infancy. Intermodalism, which is possible
through containerization, is just starting to develop, and

cant lowering of maritime transport costs can be achieved
through changes in policies, processes, and procedures, and
through improved management. Most of these issues can

still has a long way to go regarding physical infrastructure,
inland transport, and trade facilitation.
This paper looks at the costs and benefits of a hypo-

be addressed at the country level, with each country, or
even individual ports, making important advancements on
its own. This usually requires only a minimum financial

thetical hub-and-spoke system in the region. Examining the
system from the position of the carriers, the study asks what
the cost reduction would be if the route system were
changed from multiport to a hub system. Primary findings

investments, but demands massive commitment.
The findings of this paper were presented at the Second SSATP Round Table on Trade and Transportation in

show that overall cost difference between the systems is
negligible. Any cost reduction achieved would only benefit the hub, while costs for other ports would increase.

West and Central African Countries, held in Cotonou in
June 1997. Some premises of the study, such as the choice
of a hypothetical hub, are for illustration purposes only and
do not represent the World Bank’s endorsement of the hub.

Peter Watson
Sector Director
Infrastructure
Africa Region
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Glossary
TEU — Twenty-Foot Equivalent Unit
Vessel Nominal (Theoretical) Capacity — Stated TEU capacity of a vessel.
Vessel Effective Capacity — TEU capacity of a vessel as evaluated by the operator, given weight per box, ballast and
similar considerations.
Vessel Utilization Ratio — The number of paying containers (sold space) as a proportion of effective capacity.
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Summary

C

ontainerized maritime transportation to and from
West Africa is as reasonably developed as can be expected given the region’s commodity mix, cargo volume,
port infrastructure, inland transport, and, especially, customs procedures.
Hub-and-spoke systems in containerized maritime
transport often bring significant cost advantages, benefiting the various parties to the trade. Yet, comparison of a
unit cost of the best example of a current multiple port call
system with a hypothetical optimal hub-and-spoke system
reveals only marginal cost benefit for the region. In addition, all the cost benefit would befall the hub itself, while
costs for all other ports in the area would be higher. Transit
time of import and export to and from the region would
also increase for most ports.
A more promising improvement in the transport sector
will likely come from further liberalization of transportation policies. Cases from South America and South Asia,

areas where liberalization has recently been carried out,
show substantial lowering of cost to the shipper. There are
indications that this trend is starting to repeat itself in those
West African countries where markets have just recently
been opened to competition.
The maritime sector is a commercial endeavor that, in
recent years, has become fluid and increasingly international. It is not a national core industry in itself, rather a
conduit to successful cross-border trade. West Africa’s attempts to regulate maritime policies and operations are, at
best, futile but more likely are a high priced inhibitor to
international trade and economic development.
The most effective way to cut the total logistics cost for
West Africa is to improve current practices, rationalize customs operations, weed out corruption, increase port efficiency, and cut through red tape in order to create a commercial and user-friendly environment.

T

his paper discusses the containerized seaborne trade between West Africa and Europe.

It gives an overview of current status of the maritime industry in the region, discusses
ways in which less costly transportation chains can be achieved and, in particular, examines claims made on the benefit of a development of a hub-and-spoke system for the region.
*

The study defines this area as
the coastal and landlocked
states from Mauritania in the
north to Angola in the south,
as well as the island states of
Cape Verde and Sao Tome and
Principe.

The maritime transportation industry serving West Africa* has been late in adapting to the
increasingly more efficient operations experienced in most other developing regions. The primary reasons for this are (a) inefficient port operations, (b) a lack of appropriate port infrastructure and land based distribution systems, (c) insistence on competition, (d) sheltering for national lines in the form of unorthodox interpretations of the provisions of the UNCTAD Liner
Code, and, (e) candidly, the relative lack of economic importance and peripheral geographical
location of the region.
The maritime industry serving West Africa has, nonetheless, shown signs of becoming more
competitive in recent years, particularly as the concept of trade sharing has started to fade.

Containerized Seaborne Trade — West Africa And Europe
One of the major changes in worldwide maritime trade came, when transport operators ceased
viewing their markets as individual pockets of port-to-port operations, and started to view
their operation on a sub-regional, regional, or even global level consisting of door-to-door services. This holistic view is a key to the dramatic gains in cost and operational efficiency of the
transportation industry, evidenced, for example, in Southeast Asia, and is largely brought about
by the introduction of containers.
West Africa enjoys, as other regions have, at least some of the benefits of this trend. Still, four
conditions exist that prevent the region from fully taking advantage of these developments:
§
§

Regulatory and administrative environment impedes full development of the
logistics concept.
Port limitations, especially in terms of draft restrictions and operational deficiency

§
§

in regard to daily throughput.
Inland distribution, or pre- and on-carriage of containerized cargo is inefficient and costly.
Many vessels calling in the region are smaller and less efficient than they could be, because
of the disproportionate number of operators and the limited availability, especially northbound, of containerized cargo.
These four issues are important when discussing logistics costs associated with container-

ized cargo transportation in West Africa.
Protectionism vs. liberalization
In the South American maritime market, rates to and from Europe have fallen between 20–50
percent since cargo sharing was abolished, depending on direction and what part of the region
is evaluated, while rates to and from the United States have declined by 25–35 percent. This
story has been repeated in other countries where formal cargo sharing has been abandoned.
This in turn leads to greater rationalization of other parts of the transportation chain, particularly port operations, but also inland carriage. The benefits to the economies of these countries
have come in the form of less expensive import and export that is more competitive globally.
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As far as is known, except for South Korea, which is planning to abandon the 40–40–20 method in 1998, only SubSaharan Africa still adheres to the UN Conference on Trade

since the beginning of 1995 had by autumn 1996 reached
ranges of between 10–20 percent.
Yet, in the region from Mauritania in the north to Angola

and Development’s (UNCTAD’s) formula.
The formula’s legitimate usefulness, if ever any, is long
gone. As developing nations in South America and Asia

in the south — including island states and landlocked countries relying on transshipment through the coastal states
— less than half the countries allow reasonably free

started to embrace the tide of competitive forces and open
markets and reaping the subsequent benefits, many West
African nations have held on to the old ways.

seaborne transportation access, and the rest exercise cargo
sharing in one form or another, most often without having
their own operating national line.

For years West Africa has tried to protect its national
interests by shoring up its national shipping lines through
UNCTAD’s 40–40–20 distribution code for conference lines,
which was conceived as a limited form of protection to allow the shipping industry in developing countries to grow.
Over time, this protection evolved in West Africa from
its original intended use; applying liberally to non-conference cargo, non-liner shipping, and even to non-vessel
operating national lines, thus requiring non-national trans-

The Sri Lankan national line, Ceylon Shipping Corp., was
protected from outside competition through cargo reservation, until deregulation abolished the protection in 1990.
Since then, freight rates for tea to Europe have fallen by 55
percent. Impressively, the rate reduction to Europe represents the equivalent of nearly 10 percent reduction in the
fob price of tea, thus dramatically improving the competitiveness of the commodity in foreign markets.

port operators to purchase costly carrying rights. The bureaucratic system of cargo sharing has taken many forms,
such as collection of waiver fees, commission for traffic
rights, issuance of routing restrictions, and instances where
national parties responsible for allocation systematically
give preferential treatment to one operator over another.

Currently, UNCTAD is undergoing a reevaluation of the
usefulness of the cargo sharing formula and, presumably,
the view will be taken that shipping and transportation are

Also, fines applied for non-compliance to the various rules
tend to be exorbitant. The results are an infringement of
the free trade concept, costly payments for service that has

services to international trade and not a basic industry of
national importance in and by itself. This way, shipping will
be viewed as a means to an end — i.e., trade rather than a

no apparent added value associated with it and, most importantly, a significant hindrance to growth in West African trade.

status developing nations need to achieve. Thus, who physically renders transportation service becomes less important
than the efficiency, costs, and service the market will de-

Understandably, this distorted logical market responses
and a system developed that disregarded efficient allocation of resources, was non-transparent, excessively expen-

cide are rational.

sive, prone to corruption, and still failed in its original intent of protecting legitimate national interest.
On the brighter side, a slow but gradual liberalization

Given all the effort invested in maintaining an elaborate
system for the protection of national lines in West Africa, it
is interesting to see that their market share is very slim in

development can be seen in the region. In 1995, both
Senegal and Côte d’Ivoire abandoned the cargo sharing
restraints that had been enforced and allowed free access

the containerized trade between the region and Europe.
According to best estimates, the five national lines that offer some containerized transportation only muster up about

to their market. As a result of this, Containerization International estimates that rates for cargo originating in or destined to Abidjan have declined by 30 percent. Considering

6–7 percent of total capacity offered.
As in any industry protected for a long time from external competition, the sheltering weakens the industry rather

other perhaps more accurate estimates for import from
Europe to Abidjan and Dakar, the steady rate of decline

than building a strong domestic company.

Operators
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None of the national lines has managed to grow and
become a prominent regional force in its own right, except
for the potential of the Cameroonian line, Camship (which

West Africa, calling numerous ports along the way. Often,
the routes consist of a total of between ten and twenty ports.
The closest exception to this would be Maersk’s route, which

has a third of its shares in the hands of foreign investors
and is comparatively free from government interference).
Recently, three national lines, SITRAM (Côte d’Ivoire), Black

uses Algeciras in Spain as the single port from where West
African countries are served.
The three to four largest operators employ at least to

Star (Ghana), and NNSL (Nigeria), have folded. Although
their demise has many and varied causes, the core of these
is that they were run as parastatal institutions and there-

some extent fully cellular vessels in the approximate range
of 1,100–1,700 twenty-foot container equivalent units
(TEUs), while other operators generally use far smaller ves-

fore with an agenda that was not necessarily customer
friendly or market driven. In all cases, the ultimate inability
to radically adjust to commercial realities signaled their sen-

sels. This results in a merchant fleet employed being on
average less than 800 TEU.
The importance of a vessel’s TEU capacity in maritime

tence. None was able to survive when faced with increasing and transparent competition in their markets.
The national lines that offer containerized transporta-

transportation can not be understated. The table below
gives an overview of rates of self sustaining charters, mostly
geared, rented in for the Europe – West Africa trade in the

tion service run a fleet of small and generally old vessels.
One reason for this has its roots in their practice of offering
nearly exclusively service between their home countries and

period between November 1995 and August 1996. Most of
these were chartered for a long term. This reveals the daily
charter costs and, more importantly, the difference in cost

Europe, consequently limiting themselves to a small cargo
base. This is one unfortunate side effect to the long adherence to the UNCTAD code. Hence, the limited direct competi-

per TEU when denominated in TEU price per day.
By comparison, larger geared vessels ranging from 1,800
to 2,500 TEU, that were chartered for other routes during

tion among the national lines never led to the synergy and
natural growth seeking strategies that, arguably, would have
allowed some of these lines to become regional powers and

the same period, were leased at rates between US$6 – 10
per TEU per day.
Cost structure that decides an operator’s competitive-

helped them survival in the more intense competition of

ness is not directly reflected in this comparison — there are

Range of TEU Capacity
No. of Vessels
US$/day (vessel)
US$/TEU/day
1129–1162
5
12,150–13,250
10.50–12.00
504–576
7
7,500–8,100
13.00–16.00
184–428
5
5,600–7,400
17.00–30.50
Containerization International. Average TEU capacity of vessels chartered in this period, is 641 TEU.

the mostly European lines. Even today, only two of the five

many other cost items not factored in, such as lease rate of

national lines offer their services to West African countries
other than their home base.
The containerized maritime trade between West Africa

container, bunker, port costs, and sales, management and
other overhead costs. Yet, this does indicate the generally
high basis on which the cost structure starts in the West

and Europe is primarily serviced by about fifteen carriers,
whereof the two largest ones in the market, Delmas and
the combined services of CMB–T, DSR–Senator Lines and

Africa maritime industry.
There are three reasons why the cellular fleet serving
the region has not evolved as fast as it has globally towards

Nedlloyd, are estimated to offer just under 50 percent of
the capacity available. The capacity offered by the four largest operators is a little over 70 percent.

more efficient container vessels.
First, the cargo traffic, particularly northbound is a high
mixture of unitized and non-unitized cargo, requiring more

Generally, the service consists of visits to several European ports, from where the vessels straddle the coast of

adaptability of vessels. This is because export from the region is primarily agricultural products, wood and miner-
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als, which in its unprocessed form does not always lend
itself easily to containerization. This explains the greater
mix of vessel types and wide use of multi-purpose vessels.

operational capacity and efficiency. (For perspective, a single
port outside the region, Durban in South Africa, moved
700,000 TEUs in 1994).

Second, draft limitations in ports in the region do not
generally support large vessels. The ports vary widely in
their ability to accept and service container vessels, but

Approximately 500,000 TEUs are loaded import units,
close to 70 percent of which come from Europe. On the
export side, 320,000 loaded TEUs are moved. Following is

nearly all are limited to vessels with draft of under 10 meters,
thus making the 1,500–1,700 TEU vessels sometimes utilized in the routes about the largest that can be used. The

total regional quantity (countries in the region between
Mauritania and Angola, including island states and landlocked countries) and sub-regional breakdown (countries in

graph on page 11 shows the relation between vessel’s draft
and capacity.
Third, one of the major advantages of containerization

the range indicated) of movements of containers.
From the table it can be seen that distribution of container cargo flow is rather unequal within the region, which

of cargo is the ease with which it changes modes (for example from vessel to truck to rail). In West Africa, however,
this intermodalism is under-developed and a very small

mostly can be explained by the population concentration,
but also by proportionally more importance of trade in the
Gulf of Guinea.

In ‘000 of TEUs

IMP
Loaded Empty

Total

Export
Loaded Empty

Total

West Africa:
Mauritania –– Angola

494

152

646

318

328

646

Sub-regions:
Senegal – Cameroon
Coté d’Ivoire – Cameroon
Equatorial Guinea – Angola
Mauritania – Liberia

380
319
105
70

123
97
30
25

503
416
135
95

269
220
51
47

234
196
84
48

503
416
135
95

Various sources and author estimates. Information on some ports is dated or non-existent, and a fairly
high level of uncertainty is involved, particularly for the southern part of the region. The figures should
therefore be treated as rough estimates only.

percentage of imported containerized cargo leaves a port

The directional imbalance in containerized trade is sig-

area intact. Instead, the container is stripped in port and
loaded on truck for delivery. Therefore, many of the export
goods come to port non-containerized. Stuffing at that point

nificant. For the region, the ratio between import and export is close to 61:39, as can be seen graphically exhibited
here. Consequently, an enormous number of non-revenue

has already taken away a large incentive for containerization to begin with. Because of this, West Africa has not seen
the same rate of containerization of traditionally bulk cargo

empty containers are exported from the region, resulting
in hefty container repositioning costs to operators.
Intraregional trade is negligent. Although data on con-

as many other regions. It is estimated that some 80% of containers are stripped or stuffed in port.

tainerized cargo moving within the region are not available, a best estimate is that 20,000 TEUs are moved (import
and export) between countries in the region. It is also known

Cargo
Although notoriously difficult to find accurate information,
based on the data collected it can be estimated that 1.3 mil-

that in terms of value of all traded goods, only about 6 percent are exported to African countries south of Sahara.
An indication of the level of containerization of general

lion TEUs, both full and empty, are moved in and out of
the region annually. These movements are served by 33
ports, which vary extensively in quantity handled and their

cargo in the region is given by an estimate for five countries, Senegal, Côte d’Ivoire, Ghana, Nigeria, and Cameroon,

Multiple Ports of Call versus Hub-and-Spoke

D
Imbalance
in Containerized
Trade

If the region were to experience a long-term increase in
containerized traffic by some 3 percent annually, which by
all comparisons is a conservative estimate given the experience in other areas of the world, it would mean over 50
percent increase of import and export containers in fifteen
years. A 5 percent annual increase would result in doubling

Import

Export

which UNCTAD has compiled. It was found that on the im-

of current container traffic in fifteen years. On an optimistic yet realistic side, especially given the relatively low base
with which increase would be compared, a 7 percent increase would result in a 275 percent increase in container
traffic in the same fifteen years. At any rate, barring some
extraordinary developments, the increase in coming years

port side for these countries, 31.5 percent of general cargo
is containerized and 36.7 percent for export.
Long-term growth of containerized transport in the re-

will be substantial.

gion is impossible to estimate with any accuracy. Yet, it is
important to set wide parameters, that will likely hold true
for some time, in order to see how growth in container traf-

Fifteen years is a relatively short time for an industry that
depends a great deal on long-term assets. Interestingly
enough, this is not a reference to the maritime operators,

fic may require adjustments by the maritime operators, ports
and, especially, land based transportation operators.
Based on information from several countries it can be

but to port operations. Vessel operation today does not mean
high dependence on owned vessels, but a delicate balance
between owned vessels and charters, depending on the cost

seen that the growth in container traffic tends to be erratic,
even declining at times. This, of course, only reflects the
volatile economic fortunes of the area. Yet, for some coun-

advantage and degree of flexibility desired. Port operations,
however, depend fully on the capital investment made,
whether it be in equipment, or dredging, berths or land

tries, growth has been continuous for several years. In 1990
Ghana registered 71.5 thousand TEUs in import and export, which by 1995 had reached 81.3 thousand TEU, rep-

improvements. With the possible exception of fork lifts, their
assets are bound in a port whose fortune is not only highly
dependent on cost, operational efficiency and reasonably

resenting 2.5 percent annual growth. For Côte d’Ivoire, the
annual increase in the same period was close to 6 percent.
Naturally, as several of the countries of the region are trans-

developed hinterland, but on geographical location.
Of the 33 ports that have some import and/or export of
containerized cargo in the region, only about a half move

shipment centers for neighboring landlocked countries, volume changes partly depend on them.
There are two primary factors that will affect growth in

more than 7,500 TEUs annually. Two thirds of all the imports enter through six ports: Dakar in Senegal, Abidjan in
Côte d’Ivoire, Tema in Ghana, Lagos/Apapa and Tin Can

containerized transport: economic growth of the region and
further containerization of cargo currently carried in bulk.
For the former, there are some indications that the region

Island in Nigeria, and Douala in Cameroon.
Barring some major shifts in trade patterns, it can be
assumed that these ports will continue to dominate with

may enjoy relative stability and sustained growth in the
coming years, albeit not necessarily a spectacular one. Related to this is an increase in further processing of export

regard to containerized cargo handling in the near future.
Under a traditional scenario, this concentration might
increase over time, rendering some of the secondary ports

goods. For the latter, experience from other regions of the
world has shown that, when the land-based part of
intermodal transportation, be it port operation or inland

useless as far as container traffic is concerned. These ports
would take on the characteristics of transshipment centers,
from where vessels, trucks, and rail would distribute con-

movements by truck or rail, becomes more cost and service
efficient, a dramatic increase in containerization can follow.

tainers to a naturally delineated market based on cost advantage. Several arguments speak against such a vision.

Future trends
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§ The port operations in the area are inefficient. Container
lifts on and off vessels are sub-standard. Ghanaian ports,
for example, register 7.5 to 10 discharges or loadings of

their destination, in West Africa that is not done, except in
the case of landlocked countries. One of the primary reasons is that the road network, even in sub-regions that

boxes per hour and crane, while 20 to 35 moves per hour
and crane is an acceptable standard in most European
ports. Total port costs tend to be high relative to the ser-

have high population density, is not well connected between countries. Another, no less important reason is the
burdensome procedure associated with moving contain-

vice provided, and processing containers in port often
takes 10–25 days. The inefficiency leads to high total costs
for the shippers, both in terms of direct charges, but, even

ers through borders.
A case in point is again the port of Tema, which within
a 450 km radius has Abidjan, Côte d’Ivoire, in the west, and

more important, in cost of time — e.g., financing and inventory charges, obsolescence of goods, added administrative cost and associated unreliability. For shipper, the

Lagos, Nigeria in the east. In this area, which includes fully
or partly five coastal countries, there are seven ports, importing a total of 291,000 full TEUs. Yet, officially, there are

better alternative is often higher direct costs, but substantial savings of time by having containers delivered directly
to the port closest to the consignee.

practically no cross border movements of containers. A rational, seamless transportation is hard to achieve under
those conditions.

§ Customs operations in the region prevent a seamless
connectivity between modes of transportation because of
their red tape and expense. Nearly all containers are

§ Finally, transshipment centers call for high reliability of
operation. Before maritime operators would invest time
and money in dedicated tonnage that may not be able to

stripped in port for inspection, depriving shippers of the
benefit of moving the goods containerized from the port.
Goods are sometimes inspected more than once, often

service smaller ports in the area, they must believe that
nothing will prevent them from calling the assigned
port(s). Unfortunately, this level of certainty is not associ-

requiring several “incentive” payments to customs to have
the goods cleared. This again, understandably, motivates
shippers to minimize their cargo’s exposure to customs.

ated with West Africa.
Inevitably though, the market will dictate the concentration of port volume. In the long term, the cost of build-

The port of Tema in Ghana exemplifies the bureaucratic
process, where close to 100 percent of imported containers
are stripped. About 500 customs officers work in the port,

ing or maintaining two or more container ports in a single
country within, say, 250–300 km of each other, will be
deemed irrational, and investment will be diverted into

and cargo clearance requires 26 steps in 5 separate stages.
The few containers that are restuffed, sealed, and moved
inland risk being reexamined by customs while in transit.

strengthening the infrastructure needed to move goods
within each country. Less likely, although fully rational, that
same logic will be applied to ports in different countries.

In addition the cargo has to be customs bonded at two to
three times its value, and special customs must be paid.
In contrast, taking the port of Charleston in the United

The viability of the surviving national lines, or future
start-ups, will ultimately be based on purely commercial
grounds. The lines now protected in one form or another

States, for example, customs, using state-of-the-art information technology and standardized customs procedures,
inspects only 3,000 containers annually while import into

or subsidized by their governments, will sooner than later
lose that protection and funding. It is worth looking at what
happen to the South American national lines when they

the port amounts to nearly 300,000 TEUs, representing 1
percent inspection rate.
§ The lack of appropriate inland infrastructure and bu-

lost their protection. Some have experienced severe financial difficulties or even bankruptcy within months; in other
cases the individual shipping companies adapted rapidly

reaucratic facilitation, once containers are cleared out of
ports, keeps the ports from become transshipment centers. While in Europe it is a standard practice that contain-

to the new competition, even expanding and strengthening in the process. The second scenario usually occurs concurrently with privatization of the lines, modernization of

ers are imported into a port and trucked from that port
through sometimes several countries before they reach

their fleet, and cooperative agreements with shipping companies from other countries.

Multiple Ports of Call versus Hub-and-Spoke

The gradual rationalization of the industry will also
likely be manifested in the decline in the number of operators serving the area. As liberalization of the seaborne trade

is determined by whether the cost of transport to the primary port, cost accumulated in that port, and the additional
cost of distributing the cargo through the region, is more or

continues, price competition becomes more prevalent, resulting in an increase in the average capacity of vessels,
further cost reduction, and specialization of operators. The

less than the cost of the multiple ports of call would be.
Transport of goods between Europe and Southeast Asia
gives a good example of how an efficient trade route is con-

smaller lines, which do not have a secure niche market or
agreements with larger operators, will inevitably fail in that
competition. Only operators with some minimum market

structed. Most transport operators on this route use two to
four strategically located ports in Europe and call some four
to six primary hubs in Southeast Asia, which often are vis-

share will continue as players. Of course, the timing of this
depends on how rapid growth will be experienced in containerized traffic in the region.

ited in an alternating sequence, or so-called strings. The
routes are set up independent of national boundaries. To
and from these primary hubs — each of which now ac-

Cost Model Study

commodates vessels of at least 3,500–4,000 TEUs — there
are feeder routes and efficient inland distribution to the
immediate sub-region. The prevailing view for the trans-

For the purpose of unit cost comparisons the paper will
examine the region of Senegal to Cameroon. There are two
reasons for this: (a) to reflect a route system common to
many shipping companies operating in the West Africa–
Europe trade, a sub-region where containerization of cargo
is more prevalent; and (b) because information in this area
is more reliable than elsewhere in the region.
A hub-and-spoke system in containerized seaborne
trade is where cargo to a region is delivered to a primary
hub in another region. The cargo is then disbursed from
that primary hub to other areas in the region, whether by
vessels, rail, trucks or inland waterways. Similarly, export
from the region is accumulated in the primary hub, from
where it is collected. These primary ports tend to be larger,
have longer berths and have deeper drafts than secondary
ports, and are usually specially equipped and operated to
allow for a quick turnaround time of vessels. Also important is that primary hubs tend to be geographically central
to the region and often have substantial hinterland — that
is, a considerable amount of cargo that regardless of its status as a primary hub, would be distributed from that port.
The hub-and-spoke system is important to driving
down transportation costs, because vessels used in this system are larger and more economical than usually possible
in a system with multiple ports of call. An efficient landbased intermodal network further enhances such gains, although that discussion is beyond this paper’s intent.
A primary port benefits immediately from the lower unit
cost of transportation. But the overall benefit to the region

port operators’ selection of hubs are commercial: how large
a vessel the ports accommodate, how centrally located they
are, their operational efficiency, reliability and cost competitiveness, and the availability of a good distribution system
(feeding service). This has made ocean carriage of cargo to
and from East and Southeast Asia, as in many other areas
of the world, very competitive.
The enhanced competitiveness of larger vessels can be
seen by a recent Drewry Shipping Consultants estimate that
unit cost in the new 6,000 TEU vessels, when fully utilized,
amounts to 20 percent advantage over a 4,000 TEU vessel.
Purpose and premises of study
The use of a hub-and-spoke route system is practically nonexistent in West Africa, notwithstanding Maersk’s erstwhile
mentioned use of Algeciras, although the author is aware
that Deco Line, a new entrant into West African–Europe
trade, plans to call exclusively the port of Abidjan.
In recent discussions on trade and transportation issues
in West Africa, it has been suggested that development of a
hub-and-spoke system for seaborne trade to and from the
region, would substantially drive down the transportation
cost. The purpose of this section is to examine that claim in
the following ways:
§ Find the stripped unit cost of operation and service level
offered, particularly in terms of schedule, for West Africa
containerized cargo flow to and from northern Europe.
This is for a direct route system, as well as a hypothetical
hub-and-spoke system, in order to have a base against
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which to compare and evaluate the benefits and drawbacks of a hub-and-spoke versus direct route systems.
§ Discuss the results of the comparison and what effect a

§ Results are shown in the last two parts: cost information
per day and per leg, and a two-graph comparison of time and
total cost per leg in port and sea. If detailed cost data has

potential hub-and-spoke system could have on the future
of maritime structure in the region, especially regarding a
criterion for selecting a major hub.

been inputted, specific breakdown of costs appears.
The stripped unit cost structure model was used to
emulate cost structure for the larger operators. As the study

The unit cost of containerized cargo is examined under
two scenarios, both of which assume minimal changes to
port facilities and operations.

aims at determining claims of benefit of a hub-and-spoke
system, a vessel and route are selected for the comparison
that represents an economical operation of the current di-

DIRECT–ROUTE. A full service system that most operators currently use on the route, made up of several European ports

rect route system. The logic here is that if, within a single
system, there are vessels and operations that do not measure up to the most economical vessel size and operation,

and multiple ports of call along the coast of West Africa.
The data used herein is partly derived from general,
accessible information about the larger operators in the

that system needs improvement.
The study does not attempt to arrive at potential difference in cost to individual shippers, because there are nu-

trade, such as routes and times, partly on generic cost information for vessel operation and to some extent on information received directly from operators. The author has

merous factors affecting the ultimate cost that have nothing to do with the route system used. It can be termed thus:
if difference in stripped unit cost is substantial and in favor

obtained this data from various sources. The cost information, while estimates, should be fairly accurate, as many of
the inputs are widely available.

of a hub-and-spoke system, it indicates the potential for an
operator to gain over the competition.

HUB–SPOKE. A hypothetical route system consisting of two
ports in Europe and one port of call in West Africa, from
where three feeder service routes are operated to eight other
West African ports in the geographical range from Senegal
in the north to Cameroon in the east. The cost data for this

Data and description of study
The following points describe the data used and how the
study was conducted.
A. General

system is based on generic and widely available information. It should be a fairly accurate picture of what an operator would face when evaluating whether to adapt a hub-

§ All fixed and only some variable vessel operating costs
are examined. This is done to concentrate on the variance
that truly can be traced to a cost difference based on the

and-spoke system.
For evaluation purpose, a spreadsheet model was created (see Annex A). It consists of four parts:

route system and the vessels used. Other cost factors not
directly related to difference in route systems — such as,
container leasing or financing costs, repositioning of empty

§ Voyage input, where the ports, port time, speed of vessel,
and port costs are entered. This part is linked to a distance
table (see Annex B), which contains distances between

containers and overhead — which are still important determinants for an operator’s total cost, are excluded.
Also, port costs are omitted. Although it can be argued

forty ports (eight European and thirty-two West African).
This part of the model can easily be adapted to other trade
routes, either by directly distances inputting between ports

that changes in vessel sizes may have a direct bearing on
the stripped unit cost borne under each system. These costs
are excluded because detailed information for all the ports

or by linking new distance tables to the spreadsheet.
§ Operating cost data, where container utilization ratios and
individual cost factors are entered. Alternatively, in ab-

are not available and, more important, there are reports of
fees and fines not uniformly applied. Adding port cost under those circumstances would skew the results.

sence of reliable detailed data or for a quick assessment,
fixed daily cost can be entered.

§ Continuous and fairly efficient port service is assumed,
as is that no unreasonable delays will affect containers in
the hub. This point will be discussed later.

Multiple Ports of Call versus Hub-and-Spoke

§ Databases were searched for the most economical and
appropriate examples of new or used vessels for the hypothetical hub-and-spoke system, both the main vessels

§ Information on daily charter cost, oil consumption and
other cost items used to arrive at a unit cost, have been
based on a 1,650 TEU fully cellular vessel with an effective

that could serve between Europe and West Africa, as well
as the feeder vessels that could be used within West Africa. Oil cost figures are based on rates published in the

capacity of 1,450 TEUs. From this information, the cost
model was constructed.

summer of 1996.
§ Applying the same utilization rate to a hub-and-spoke
system and a direct route system minimizes any inherent

C. Hub-and-spoke
Before examining the stripped unit cost in the hypothetical hub-and-spoke system, it was necessary to evaluate

uncertainty otherwise reflected in estimates on vessel utilization ratio. Ratios for the feeding routes in the hub-andspoke system take account of the containerized import and

whether there were any restrictions related to availability
of containerized cargo, identify the optimal hub and associated feeder routes, as well as find the most appropriate

export figures that apply to the countries that fall within
each feeder route.
Vessel utilization ratios are 85 percent southbound and

vessels that could serve as models. Each of these issues will
be discussed.

55 percent northbound, for both systems. As mentioned
earlier, imbalance in containerized trade between Europe
and West Africa is closer to being in the ratio of 60:40.

CARGO. Availability of containerized cargo is evaluated to
find out whether it is a constraint on maximum vessel size.
Based on the information found, that is not the case.

§ An examination of cargo flows in the region indicates
some seasonality. Imports ebb in January, February, April
and September, and rise in July, August, November and

§ There are some 380,000 loaded TEUs imported into the
sub-region annually, of which approximately 70 percent
or 266,000 are from Europe. From the region, 188,000

December. On the export side, the high period is December to February, but October flows tend to recede. The reason for this is the assessment of TEU capacity needed to

loaded TEUs are exported to Europe.
§ The European ports chosen for the hypothetical huband-spoke system are in Northern Europe. Because the

serve the region under a hub-and-spoke system.
§ For the hub-and-spoke system, a US$140 per TEU transshipment cost is assumed in the West African hub used.

Mediterranean traffic is estimated to be one third of the
European total, some 178,000 TEUs are imported from
Northern Europe annually.

Although this is close to what transshipment cost is in
moderately priced European ports, it is US$ 20 less than
rate schedule of the port indicates for two discharges or

§ Considering this, the weekly TEU capacity needed to
serve the region can be estimated at just about 4,100, given
that a 20 percent slack in the capacity offered is needed

loadings.
§ Although great care was taken to arrive at reliable numbers, some estimates had to be made. It is therefore very

because of seasonality, repositioning of empty containers,
and special equipment. Assuming a minimum of weekly
service to the region, the cargo constraints are on a vessel

important that the cost results of this study be used for
comparative indications only.

of maximum effective capacity of 4,100 TEUs.

B. Direct–Route
§ The sailing schedules for direct route system and times
at sea and at port, are based on calls at the following ports.

ROUTE. A few ports were evaluated to find the optimal hub
in West Africa. This selection is for the comparative purpose of this study, and reflects only the author’s assessment
of the current status of ports in the region. Abidjan was

These seem to be fairly representative of the schedules of
the larger operators.
§ Antwerp – Felixstowe – Rouen – Le Havre – Montoir –

chosen as the primary hub for the following reasons:
It is centrally located and supported by a strong hinterland — i.e., it already has a considerable amount of con-

Dakar – Abidjan – Tema – Cotonou – Lagos – Douala –
Tema – Abidjan – Dakar – Montoir – Le Havre – Antwerp.
The route is forty-two days long.

tainerized traffic flowing through its port, including some
transshipment cargo for landlocked countries.
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Distance Table
Germany
To / From Hamburg

France

Ivory Coast

Guinea

Benin

Senegal

Le Havre

Abidjan

Conakry Cotonou Dakar

Cameroon

Sierra Leone

Nigeria

Togo

Ghana

Douala

Freetown

Lagos

Lome

Tema

Hamburg

0

500

3983

3268

4365

2835

4803

3323

4424

4312

4226

Le Havre

500

0

3525

2810

3907

2377

4345

2865

3966

3845

3768

Abidjan

3983

3525

0

764

398

1166

830

718

457

345

259

Conakry

3268

2810

764

0

1146

450

1580

69

1205

1093

1007

Cotonou

4365

3907

398

1146

0

1548

481

1100

62

70

154

Dakar

2835

2377

1166

450

1548

0

1987

505

1607

1495

1409

Douala

4803

4345

830

1580

481

1987

0

1533

439

533

600

Freetown

3323

2865

718

69

1100

505

1533

0

1159

1047

961

Lagos

4424

3966

457

1205

62

1607

439

1159

0

134

213

Lome

4312

3854

345

1093

70

1495

533

1047

134

0

90

Tema

4226

3768

259

1007

154

1409

600

961

213

90

0

Of all the ports in the region, it is least restrictive on
vessel size. The channel draft at the port is 10.35 meters.

Feeder Route East– B.
Abidjan – Tema – Lome – Lagos – Abidjan

Berths are 250 meters.
§ The port allows a 28-day route.
§ The port already offers comparatively good infrastruc-

Feeder Route North.
Abidjan – Freetown – Conakry – Dakar – Abidjan

ture, including two gantry cranes. The stevedore efficiency
at the port would not be enough to handle the cargo in
question, and the current container yard is small; but, for

VESSELS. An extensive database was used to search for the
most appropriate vessels for use between Europe and West
Africa, as well as for feeder service within the region. Fol-

the purpose of making a cost comparison based on routes
this, is ignored.
§ Lagos/Apapa was considered as well, but not used in

lowing is a description of the vessels chosen.
§ Due to draft limitations in Abidjan, the largest vessels
that are usable, are of a maximum 2,100 TEU capacity, with

the hub-and-spoke scenario, because of draft restrictions,
exorbitant port costs, and one extra day sailing time.
Choosing Hamburg and Le Havre assumes a good repre-

an effective capacity of approximately 1,750 TEU, assuming 14 tons per TEU. The deadweight tonnage would be
about 25,000.

sentation of where the goods are coming from and going
to; Hamburg because of its position as a distribution port
into the mainland and the north and Le Havre for the con-

q Each vessel would be on a 28-day route at 17.6 knots
and would be able to make optimally 13 trips per year.
Each vessel would offer an annual capacity of over

siderable share of the goods originating in or destined for
France. At any rate, selection of other ports along the European Atlantic coast or even a two-port Mediterranean route

22,000 TEUs. Based on that, in order to offer all the capacity through a hub-and-spoke system, 10 vessels
would be needed for this leg. Thus, an average of 2.5

would not materially change the results.
Based on this, the hypothetical route system constructed
would be as follows:
NORTH/SOUTH TRADE.
Hamburg– Le Havre – Abidjan – Le Havre – Hamburg
Feeder Route East – A.

vessels coming from northern Europe would call at
Abidjan every week.
§ Based on the cargo flow within the sub-region that would

Abidjan– Douala – Lagos – Cotonou – Abidjan

result from a hub-and-spoke system, two larger vessels
would be needed on the two routes east of Abidjan. For
this, a comparison was made using the same kind of vessel as used in the direct route comparison, namely, a nominal 1,650 TEU vessel with an effective capacity of 1,450

Multiple Ports of Call versus Hub-and-Spoke
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Graph indicates container vessel capacity in TEUs, given certain draft ranges. Results based on examination of 950 vessels. The closer the median point is to either draft range, the greater concentration there is
of vessels that fall between the median and that end of the range.

TEUs, sailing at an average of 16 knots. As can be seen on
the information below, this size vessel may be large, but,
undoubtedly, if Abidjan were a transshipment center, cargo

Predictably, service to Abidjan would improve because
African ports north of it would not be called. Additionally,
based on the model and underlying assumptions, service

from the Mediterranean, Asia, and North America would
find its way there as well. Thus, selection of feeder vessels
assumes an optimal situation.

to Douala and Lome would improve moderately. However,
service to the ports north of Abidjan would suffer, and significantly so in the case of Conakry and Dakar. Transit time

q Feeder Route East A. Based on import cargo from
Northern Europe only, some 62,000 TEUs import
would be transshipped via Abidjan on this route (in-

to other ports would not be affected drastically.
Still, a hub-and-spoke system would open up the possibility of wider ocean transport coverage and the possibil-

cluding slack), or an average of 1,200 TEUs weekly.
Feeder route is estimated to take 10 days, thus implying need for more than one vessel.

ity of a number of smaller ports being called from Abidjan.
The table on the top of page 12 gives an overview of
transit times, port to port, assuming an average transit stop

q Feeder Route East B. Annual capacity of 75,000 TEU
capacity is needed on this route, which is eight days.
Two vessels would be needed.

in Abidjan of two days for the ports to the east of Côte
d’Ivoire, and three days for the ports to the north of the
country. Admittedly, the presumed transit time is tight, and

§ Feeding along the coast north of Abidjan would require
a smaller vessel, here presumed to be a 1,000 TEU nomi-

comparable to internationally best performing ports, but
any inefficiency in this regard would preclude Abidjan, or
any other port for that matter, from serving as a hub.

nal capacity, or 900 effective capacity, sailing at 16 knots.
q Feeder Route North. Would need 42 ,000 TEU capacity
annually. The route is twelve days visiting three ports.
Two vessels accommodate this route.

Service

Unit cost comparison
This is an examination of operators stripped unit cost that
does not translate directly into correlating change in revenues that an operator might collect. Thus, the figures presented in this section are not at all comparable to revenues

From the assumption made about a hypothetical hub-andspoke system, there can only be an evaluation about the

collected for each TEU on this route. This is because of numerous cost figures that apply to the trade, and are omitted in this study because of their irrelevance for compari-

service level for the transit time between Europe and individual West African ports.

son purposes. These figures apply equally to both systems
and, in, some cases, they are a result of a difference in the
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From Le Havre
Days port to port.

Direct–Route * system (current) Hub-and-spoke * (2–3 d. in transit)

Change

Abidjan

13

11

-2

Conakry

13

19

+6

Cotonou

16

20

+4

Dakar

9

20

+11

Douala

19

16

-3

Freetown

14

16

+2

Lagos

16

17

+1

Lome

17

16

-1

Tema
* estimates

14

15

+1

service level or depend on operator efficiency issues not
related to vessel. In addition, actual vessel utilization rate
may be different from what is portrayed in this study. Still,

Of the twelve cost items, the average container utilization ratio contributes to the greatest variance in results,
followed by effective vessel capacity and then vessel price.

this should not affect the comparative purpose of the study.
Actually, what is often found, is that total operators’ cost
is two to three times higher than the stripped unit figures

Thus, in the evaluating of the results of the model, the
greatest risks concern the utilization of capacity and the
cost of the vessel.

present. This method resulted in the stripped unit costs in
US$ per TEU, as shown on the top of page 13.
According to the results of the model, unit cost to and

Although these results might have been predicted, it is
surprising how dominant the container utilization is, since
it was responsible for over half of the variances in the unit

from Abidjan drops considerably, but increases for all other
ports. The weighted average cost difference between the
two systems is US$12 per paying TEU in favor of a hub-

cost. Other factors that affect the results — depreciation
time of vessel, transshipment cost in Abidjan, vessel maintenance cost and number of crews per vessel — are signifi-

and-spoke system, or a little more than 3 percent reduction
in stripped unit cost.

cantly less important.
n The other primary results show that, according to the
trial runs, the mean of the trials was -2.43 percent, or 0.8

Sensitivity Analysis
The sensitivity analysis was run on the unit cost difference
found in the study. This was done by identifying twelve
primary cost items leading to a hub-and-spoke unit cost for
the primary vessel serving Abidjan, assuming a normal distribution of possible outcomes with a standard deviation
of up to 10 percent of indicated cost and subjecting them to
5,000 random trial runs. Although it may be argued that for
some cost factors the potential uncertainty is greater than
10 percent, and therefore the standard deviation should be
higher for those, this exercise at minimum serves the purpose of identifying the factors that most likely are to change
the results. The analysis was conducted using a forecasting
and risk analysis program. For full results of analysis please
refer to Annex D.
The analysis indicates two important findings:

n

percentage point lower than was the case in the study.
This indicates that, given a normal distribution of individual variations of the cost factors, there is probably less
benefit in a hub-and-spoke system, than the results of the
study indicate. Quoted in percentages, there is a 51.2 percent likelihood that the cost advantage of a hub-and-spoke
system is less than the 3.25 percent indicated by the model
(see graph). Admittedly, this difference is not pronounced
enough to be of valid concern in interpreting the data.
The standard deviation was 7.82 percentage points.
Thus, two standard deviations give the range -18.07 to
+13.21. Full three standard deviations give the range -25.89
to +21.03. Mean standard error was 0.11 percent.
The sensitivity analysis also shows how little the assumptions have to change to make a marked difference in
final results: if transshipment cost increased from US$140

Multiple Ports of Call versus Hub-and-Spoke

For an existing direct route system:
· North/South Trade (average cost for all ports)
For a hypothetical hub-and-spoke system:
· North/South Trade (Abidjan/Europe only)
§ Feeder East – A. Feedering only
to/from Europe
§ Feeder East – B.
Feedering only
to/from Europe
§ Feeder North.
Feedering only
to/from Europe

$418

$229
$237
$466
$229
$458
$237
$466

Cost in US$ pr. TEU
Abidjan
Feeder Route East A.
Douala, Lagos, Cotonou

Direct–Route (1)
418

Hub-and-spoke (2)
229

Change % (3)
-45. 20

418

466

+11.50

Feeder Route East B.
Tema, Lome, Lagos

418

458

+9.57

Feeder Route North.
Freetown, Conakry, Dakar

418

466

+11.48

Weighted Average (4)

418

406

-3.25

(1)

Direct Route. Unit costs are average costs per TEU for all ports of call shown in that schedule.
Hub-and-spoke. Unit cost for individual ports. Includes US$ 140 transshipment cost for the feeder ports (all ports except Abidjan).
(3)
Change %. Change in percentage between the two systems — direct route cost as base. Results in this column are based on dollars and fractions in
columns (1) and (2) (whole dollars only shown here).
(4)
Weighted Average. Weighted average in column (2) and (3) takes into account the proportional import and export of TEUs for each port.
(2)

per TEU to US$158, a difference of US$18, any cost benefit

than the optimal ones currently used by larger opera-

derived from a hub-and-spoke system is wiped out.
Mindful of the US$20 difference in the assumed transshipment cost and the published rates for Abidjan, this fur-

tors. That difference is even smaller, when viewed in
terms of effective capacity.
If all cargo was diverted to a hub-and-spoke system, and

ther reinforces how close the results of the comparison between the systems are.

all the unit cost savings were used for the benefit of the
customers — both unlikely assumptions —the US$12 difference in unit costs between direct route and hub-and-

Results
Keeping in mind the assumptions discussed earlier and the
findings of the sensitivity analysis, from a cost perspective,
the region as a whole would be marginally better off under
a hub-and-spoke system than it is under the current direct
route system. There are, however, several caveats.
§

spoke might then represent the maximum potential rate
reduction per TEU.
§ The only clear “winner” would be the hub, Abidjan.
Alternatively, under a hub-and-spoke system, all West
African ports could be “losers,” except for Abidjan. As
such, that port would reap all the benefits, while, in terms

The stripped unit cost difference is not pronounced.
As can be seen both in the cost unit results, and more
clearly in the results from the sensitivity analysis, there is

of cost and to a great extent service level, all other ports
in the region would be worse off.
The unit cost of ocean transportation to and from

very little comfort level. This is understandable because
the vessels that could be used in a hub-and-spoke system in West Africa would only be incrementally larger

Abidjan would drop by nearly half. This is important because it is a clear indicator that more economical transportation, reflected by larger vessel and assuming sufficient
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cargo, can have a dramatic effect on the cost structure of an
operator. Indeed, it can be safely assumed that, if ports in

sels and saves significant sailing time between hubs’ primary ports, when compared to the time spent visiting the
primary port and other ports in the region. In this region,

the region supported larger vessels, an overall much clearer
unit cost difference will be realized.
§ Minor changes in the flow of goods to and from the

vessels between Europe and West Africa have to straddle
the coast and pass by most of the ports of relevance, whether
they are in a direct–route system or a hub–spoke system.

region, e.g., lesser proportional importance of Abidjan,
would rapidly change these results. This re-emphasizes
the point that the difference in unit costs is very small.
§

Most of the time saved is therefore port stay time. To a great
extent this diminishes one of the two primary advantages
of a hub-and-spoke system.

The choice of feeder vessels for the eastbound routes
implied that some cargo destined to West Africa from
other regions than Northern Europe would be feedered

Physical limitations such as port and channel drafts, prevent the substantially larger deep-ocean vessels from calling Abidjan. The largest possible vessels have a nominal

through Abidjan. Thus, larger vessels are assumed in the
model than otherwise possible. Had smaller feeder vessels been assumed, the unit cost difference results would
§

capacity of close to 2,100 TEUs, while many of the vessels
currently in use in the trade have a nominal capacity of
between 1,200–1,700 TEUs, allowing for accommodation at

be wiped out or possibly reversed.
In sum, the findings do not indicate a clear case for or
against a hub-and-spoke system in the West
African–European trade, given the physical limitations that exist. The estimated costbenefit is not conclusive enough to suggest
advocating a hub-and-spoke and the
changes in service levels, especially for the
northern cities, are rather one-sided against
such a modification in the sailing system,
without substantial lowering of costs.
Hub-and-spoke exhibits its greatest advan-

tage when there is a distinct distribution point
in a region that is cost-effective for larger ves-

several ports in the region. Difference in operating cost is
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not enough to make a marked difference, especially when
considering the additional number of vessels needed for
the feeder service from Abidjan to other port in the region.

Although ultimately a market decision, a hub-and-spoke
service in an open market may offer niche opportunities
for smaller operators as feeder lines. A hub-and-spoke op-

There are a number of operators serving the region, and
while this unit cost comparison is with the larger operators, a sizable portion of the capacity offered is in smaller,

erator may enter into an agreement with other operators to
provide feeder service within the region. Thus, an opportunity for some efficient surviving national lines may lie in

older, and less efficient vessels. Further, it is credible that
the existence of smaller, ineffective operators keeps upward
pressure on freight rates. One could conclude that a ratio-

such specialized regional services.

nalization in the fleet, presumably with a significant reduction in the number of operators and an increase in individual operators’ market share, would bring a healthier cost

BUYERS AND SELLERS. Experience tells us that the direct consumers of maritime service — importers and exporters —
are those that languish during market distortions. Similarly,
they benefit when there is a rational allocation of resources

structure to the service — a change that arguably will take
place once the West African maritime markets liberalize.
The various parties will view a potential hub-and-spoke

— an equilibrium of rationality that the market will decide
once in a state of openness. Sequentially, the immediate
links to the importers and exporters — consumers of their

system and the results of this study differently. The following discussion attempts to summarize the conceivable perspectives of maritime operators, buyers and sellers of con-

goods, be it individuals or other firms — benefit indirectly.
Importers and exporters are not a homogenous group.
Some may e service levels offered, while cost is paramount

tainerized seaborne service (importers and exporters), ports,
and the countries affected.

to others. Consequently, if a significant cost advantage was
achieved in a hub-and-spoke system in West Africa, it would
not necessarily prevent a specialized, possibly more costly,

MARITIME OPERATORS. From an operational safety viewpoint,
it does not make sense to build a system that relies on service in only one country in this or any other region. If ves-

maritime service to thrive simultaneously.
In the absence of a cost effective hub-and-spoke system, any incremental improvement in total logistic cost will

sels are used that can only call on one port in the region,
then an extraordinary situation in that country could temporarily shut down trade in the whole region while opera-

be notable. Evidence shows that the greatest improvements
will come from more efficient port operations, any improvement in customs operation and simplification in import and

tors were adjusting their merchant fleets to call alternative
ports. This issue alone would very likely prevent operators
from taking advantage of marginal cost improvement of

export processing.

larger vessels calling one port. Thus, at least one additional
port in a nearby country that could at least temporarily accommodate larger vessels would be needed.

PORTS. A port vying for a spot as a primary hub would need
large scale financing. Presumably, significant development
of the port area would need to be undertaken: dredging,
berth improvements, equipment investment, container

Operators would not be the only ones taking risks by
relying on one primary port and not having a second port
in the region that could accommodate larger vessels. Sov-

yard enlargements, and so forth. Massive investments made
in order to position a port as a hub is risky, especially since
there is no one port in the region that has a distinct geo-

ereign states would be taking substantial risks, as their foreign trade would be dependent on this primary hub.
When there is open and free market access in maritime

graphical advantage. Actually, any one port along the coast
from Coté d’Ivoire to western Nigeria could be a hub if
appropriate investments were made. Maritime operators

trade, it is inevitable that competition will increase. Healthy
competition causes an operator to continuously search for
a competitive advantage, part of which unquestionably is

will understandably use the ports that best fit their business strategy at each time. Plans for such port developments
might therefore need to include commitment from a num-

a cost advantage. If there was a clear-cut cost benefit in
adapting a hub-and-spoke system and few or no service
disadvantages, one or more operators would do so.

ber of operators, both in terms of usage and financing.
Primary ports will see substantial increase in revenue.
Not only will transshipment charges be collected, but het-
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erogeneous secondary effect can be expected as the port
grows in importance.
The effect on secondary ports, the ports being feedered

the total logistics cost of the region will require, inter alia,
changes in policies, processes, and procedures, and improved management, such that a reasonable balance be-

to, does not have to be negative. Many will continue to see
similar containerized cargo flows, but this time feedered
from the hub. The principal and possibly adverse effect on

tween administrative necessities and commercial friendliness is achieved. It requires focusing on the practices of
current operations; greatly improving efficiency of customs

some secondary ports will gradually come once the maritime market in the region has opened up, infrastructure
starts improving, and inland container distribution becomes

and rationalizing its practices, increasing significantly productivity of the ports through container lifts and speedy
handling service, and a serious effort to weed out corrup-

more competitive. Then, ports in proximity with each other
will strife for survival. In the future, ports will mainly see
competition from land based container movements.

tion. The comparatively small financial investments needed
in such an effort are not only the most cost effective in
achieving significant and immediate transport improve-

Conclusions

ments, but also the most sensible for the long-term prosperity of trade in the region. What is needed is a review of
each individual operation and process, aimed at answer-

A change in West Africa from a multiple port of call system
to a hub-and-spoke system, is not now an effective option
in lowering shippers’ total transportation cost. The maritime industry in the region is as developed as can be expected given current constraints of the region. In the future such change may become one more cornerstone on
which to build a prosperous future.
As the maritime industry is a vehicle to the economic
benefits of trade, liberalization of the industry is a prerequisite to rational allocation of resources. Once cargo reservations for national flag carriers have been abolished, the
markets opened up, and commercial views allowed to dictate, it is likely that there will be a reduction in the number
of carriers, an increase in vessel sizes, and, an elimination
of the non-value adding, non-operating national shipping
companies. What happens to national lines actually offering service depends on their approach to adapting to unhindered competition. The various fortunes of South American national lines, in a similar situation only a few years
ago, should serve as a guide.
An immediate action would be to incrementally build a
commercially friendly transportation environment, country by country, port by port. This effective way of lowering

ing how its efficiency can be improved and its connectivity
to other parts of the logistics chain made seamless.
The advantage of container transportation is manifested
with the ease at which boxes change modes. In West Africa,
this advantage is currently not a realistic large-scale option,
since land based infrastructure is seriously underdeveloped.
The developmental focus in this respect will be on opening up container inland transport. This may involve opening of inland depot centers, maintenance of roads and bior multilateral agreements to facilitate land-based, crossborder movements.
It is inevitable that, as trade in the region grows and
becomes more competitive, there will be some rationalization in how shipping operators view the ports. This will be
a gradual process, allowing ports to vie for importance. This
process cannot be dictated from above, but will happen
based on the needs of the market and the responsiveness
of ports to meet those needs.
Ultimately, the individual countries will be responsible
for opening up the transportation, and decisions should be
based on an honest review of how transportation policies
and enforcement of rules hinder international trade.
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Annex

Annex D: Sensitivity Analysis
Crystal Ball Report
Simulation started on 10/28/96 at 17:09:09
Simulation stopped on 10/28/96 at 17:25:46

Trend Chart
Diff. in Total Cost. (exam. of assumptions)
50.00%
100%
30.00%
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-10.00%
5%
-30.00%
Unit Cost Difference

Certainties Centered on Medians

S en s it ivit y C h ar t
T ar get F o r ecas t : U ni t Co s t D if fer en ce
A v e ra g e Co n t. U til iza tio n ( % )

5 4.1 %

E ffe c ti ve T E U C a p a ci ty

1 8.3 %

V e s s e l P ric e U S D m

1 1.1 %

D e p re c ia tio n i n Y e a rs

7 .5%

T ra ns sh ip m e nt C o s t

5 .9%

M a in te na nc e i n %

1 .2%

Cre w s p e r V e s s e l

0 .6%

R a te o f R e tu rn in %

0 .5%

Cre w (n um b e r o f)

0 .5%

A v e ra g e M o nthl y W a g e s

0 .3%
0%

2 5%

5 0%

7 5%

M e a s u re d b y C o ntr ib u ti o n to V a ria n c e

1 00 %
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Forecast: Unit Cost Difference
Summary:
Certainty Level is 47.47%
Certainty Range is from -2.43% to +Infinity %
Display Range is from -25.00% to 20.00% %
Entire Range is from -25.07% to 49.74% %
After 5,005 Trials, the Std. Error of the Mean is 0.11%
Statistics:
Trials
Mean
Median (approx.)
Mode (approx.)
Standard Deviation
Variance
Skewness
Kurtosis
Coeff. of Variability
Range Minimum
Range Maximum
Range Width
Mean Std. Error

Value
5005
-2.43%
-2.99%
-1.51%
7.82%
0.61%
0.56
3.88
-3.22
-25.07%
49.74%
74.81%
0.11%
F o r e cas t: U n it C o s t D if f e r e n ce
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.0 03

1 3.5
M e a n = -2 .4 3%

.0 00

0
-2 5. 00 %

-1 3.75 %

-2 .5 0%

8 .75 %

C e r ta i nty R a ng e is fro m -2 .43 % to + Infin ity %

Forecast: Unit Cost Difference (cont’d)
Percentiles:
Percentile
0%
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%

% (approx.)
-25.07%
-11.86%
-9.09%
-6.90%
-4.93%
-2.99%
-1.07%
1.01%
3.74%
7.76%
49.74%

2 0.0 0 %
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Assumptions

Assumption: Transshipment Cost

T r a n s s h ip m e n t C o s t

Normal distribution with parameters:
Mean
Standard Dev.

140.00
10.00

Selected range is from -Infinity to +Infinity
Mean value in simulation was 140.01

1 1 0 .0 0

1 2 5 .0 0

1 4 0 .0 0

1 5 5 .0 0

1 7 0 .0 0

Assumption: Effective TEU Capacity
E f f e c t iv e T E U

C a p a c ity

Normal distribution with parameters:
Mean
Standard Dev.

1,750
100

Selected range is from -Infinity to +Infinity
Mean value in simulation was 1,748
1 ,4 5 0

1 ,6 0 0

1 ,7 5 0

1 ,9 0 0

2 ,0 5 0

Assumption: Average Cont. Utilization (%)
A v e r a g e C o n t . U t i li z a t io n

Normal distribution with parameters:
Mean
Standard Dev.

70%
7%

Selected range is from -Infinity to +Infinity
Mean value in simulation was 70%
4 9 %

5 9 %

7 0 %

8 0 %

9 1 %

Assumption: Vessel Price USDm
V e s s e l P r ic e

U S D m

Normal distribution with parameters:
Mean
Standard Dev.

$40.0
$3.0

Selected range is from -Infinity to +Infinity

$ 3 1 .0

$ 3 5 .5

$ 4 0 .0

$ 4 4 .5

$ 4 9 .0
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Assumption: Salvage Value in %

S a lv a g e V a lu e in %

Normal distribution with parameters:
Mean
10.0%
Standard Dev.
1.0%

Selected range is from -Infinity to +Infinity
Mean value in simulation was 10.0%
7 .0 %

8 .5 %

1 0 .0 %

1 1 .5 %

D e p r e c ia t io n

Assumption: Depreciation in Years

1 3 .0 %

in

Y e a r s

Normal distribution with parameters:
Mean
15.00
Standard Dev.
1.50
Selected range is from -Infinity to +Infinity
Mean value in simulation was 15.04
1 0 .5 0

1 2 .7 5

1 5 .0 0

1 7 .2 5

1 9 .5 0

R a t e o f R e t u r n in %

Assumption: Rate of Return in %
Normal distribution with parameters:
Mean
12.0%
Standard Dev.
1.2%
Selected range is from -Infinity to +Infinity
Mean value in simulation was 12.0%
8 .4 %

1 0 .2 %

1 2 .0 %

1 3 .8 %

1 5 .6 %

Assumption: Inactive Time in %
In a c tiv e

T im e

in

%

Normal distribution with parameters:
Mean
5.0%
Standard Dev.
0.5%

Selected range is from -Infinity to +Infinity
Mean value in simulation was 5.0%
3 .5 %

4 .3 %

5 .0 %

5 .8 %

6 .5 %
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M a in t e n a n c e

Assumption: Maintenance in %

in

%

Normal distribution with parameters:
Mean
4.0%
Standard Dev.
0.4%

Selected range is from -Infinity to +Infinity
Mean value in simulation was 4.0%
2 .8 %

3 .4 %

4 .0 %

C r e w

4 .6 %

5 .2 %

(n u m b e r o f )

Assumption: Crew (number of)
Normal distribution with parameters:
Mean
17.00
Standard Dev.
1.70
Selected range is from -Infinity to +Infinity
Mean value in simulation was 16.97
1 1 .9 0

1 4 .4 5

1 7 .0 0

A v e r a g e

Assumption: Average Monthly Wages

1 9 .5 5

2 2 .1 0

M o n th ly W a g e s

Normal distribution with parameters:
Mean
$1,800
Standard Dev.
$180
Selected range is from -Infinity to +Infinity
Mean value in simulation was $1,801
$ 1 ,2 6 0

$ 1 ,5 3 0

$ 1 ,8 0 0

$ 2 ,0 7 0

$ 2 ,3 4 0

Assumption: Crews per Vessel
C r e w s

p e r V e s s e l

Normal distribution with parameters:
Mean
1.50
Standard Dev.
0.15

Selected range is from -Infinity to +Infinity
Mean value in simulation was 1.50
1 .0 5

1 .2 8

1 .5 0

1 .7 3

1 .9 5

