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ABSTRAcr 

Maritime transport has been undergoing revolutionary changes in 
cargo handling technology since the mid-l950s in an attempt to 
find an answer to the problem of prolonged.ships' time in port. 
Containers, pallets, pre-slinging, ro-ro methods and barges have 
been developed to fasten the .time a ship spends in ·port. ,c~These unit
load systems have, to a large extent, achieved.faster turn-round 
times for vessels but at a cost which most developing countries can 
ill afford - expensive port facilities and good networks of land 
transport. 

While the container system is the most demanding in terms of specia
lised port infrastructure, the barge-carrier is less port-dependent. 
From the point of view of developing nations, the barge-carrier seems 
to offer a reasonable option, in view of the fact that port facilities 
are expensive to build and the other systems less labour intensive. 
Therefore, the primary purpose of this thesis is to explore the use of 
this system in the maritime trade of Nigeria. 

To identify this possibility data was collected on over half of the 
present barge-carrier fleet trading on different routes including 
Europe to Nigeria in order to determine the trading performance of the 
fleet. A barge-carrier cost model was formulated and used to aSsess 
the economic performance of some barge-carriers, containerships and 
other hybrid systems actually trading to Nigeria. The calculations of 
ships' costs were based on the technical and operating characteristics 
of these ships. The theoretical economic performance is then compared 
with the actual trading performance of some of the ships. A general 
survey of liner shipping services to Nigeria is also covered. 

/ 

Since the choice of which shipping technology should .be adopted for / a particular trade is conditioned by the trade structure, the nature 
and volumes of cargo, and route conditions, an exploration of the 
economy is undertaken; covering foreign trade structure, industrial 
structure and inland transport developments, including port expansion. 

The Nigerian general cargo trade is found to be highly imbalanced and, 
as a result, some conditions are identified for the use of ~lexible 
shipping systems. The barge-carrying system because of its versatility 
and flexibility in cargo acceptance fits well into the trade structure, 
and hence those conditions. On this score, a cargo by cargo analysis 
of traffic potential is undertaken for the barge ship based on the 
or~g~n and destination of exports and imports traffic. This is assessed 
within the framework of the country's inland waterways developments. 

On the strength of the traffic potential identified for the system, 
coupled with·its other benefits - better energy usage and employment 
creation or.redistribwtion - a transport niche is identified. 

However, the changes in maritime transport and a single-commodity 
economy (oil) such as Nigeria's can be so unpredictable that it is 
difficult to guarantee the future of any shipping technology. 
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INTRODUCTION 

Over the last bJO decades the shipping world has witnessed' 

a tremendous change in ship design, cargo-handling techniques 

and transhipment technology, and consequently in port design. 

This spate of change was a natural reaction against the 

general inefficiency and rising port costs of conventional, 

labour intensive methods of cargo-handling. The need for 

technologies which.would increase cargO-handling productivity 

and hence improve a ship's port performance led to unitisation. 

Pre-slinging of cargo, palletisation, containerisation and 

Roll-on-Roll-off methods evolved to meet this need. In the 

early years, it seemed as if the complexities of the general 

cargo sector of liner shipping would be predominated by the 

simplifying pow~r of one basic technology - the Cellular 

Container System. Contrary to this expectation, developments 

in the sector have shown that this has not happened but rather 

a mixture of intermediate options and hybrid systems pervade 

the entire general cargo market. These systems are rather 

complemer,tary in operation to the container ship rather tr-:an 

substi tu tional . 

Much as the earlier unit-load transport modes have achieved 

faster turn-round times by their relatively superior handling 

.capabilities and hence savings in cargO-handling costs, it is 
• unfortunate that some observers still believe that the funda-

mental problem of the "ship-in-port" has still not been solved. --- .. ----- ---.. 
Unfortunately, the endemic situation wr,ich prevailed in 

Nigerian ports in the mid-seventies when ships had to 

wait for up to 400 days to secure a berth seems to lend 

credence to this obs~rvation. 

The fact can not be gain-said, that countries who ore prone to 

congestion due to either inefficient port administration! 

operation, irregular ship arrivals and inadequcte port facilitiez 
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will find logic in a marine technology which offers to· 

separate the prime mover - the ship - from the carrying 

unit - the barge, a~d the port; fitting into the existing 

port infrastructure without the need for specialised 

terminal facilities. This is the co~ceptual logic of the 

barge-carrying system. 

The view is widely held in contemporary marine transport 

studies that the barge-carrier technology is best suited 

for trade to developing countries where investment capital 

for expensive port infrastructures and inland transport 

network is scarce and labour plentiful and cheap. It is 

against this background that this study derives its main 

objective, which is principally to give an acid-test 

to this thesis in the Nigerian trade •. 

, 

Since new capabilities in the supply of, transport capacity 

have been in most cases tailored to the needs of specific 

trade routes, the approach of this study has followed the 

traditional approach of earlier studies: that of comparing 

7 

the competitive efficiencies of the various unit load systems -

the Cellular Container Ship, the Roll-on Roll-off and the 

Barge-Carrier, and in addition has broadened the spectrum to 

include the latest flexible systems such as Bulk-Ro-Ro-

Contai~er Ships and Bulk-Container Ships in an attempt to create ar 

understanding of the economics -of these modes in different o[:eratinc; 

configurations. The emphasis is more 'on complementarity 

ra:her than substitution. This approach, it is hoped, vlill 

highlight the comparative flexibility of each mode and alsq 

show the areas in which each has a greater comparative 

advantage. 

Although unitisation reduces cargO-handling costs, the 

economics of unitisation is critically affected by the nature 

and volume of cargo, route length, geographical dispersion 

of the cargo, stevedoring costs, conditions in ports and 

hinterlands and the cargo balance. Much as these factors 

determine the relative competitive perfcrmance of each ship 

and hence its cargo-handling costs, the extent to which the 

economic viability of the different modes is so affected 
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depends to a large extent on their relative versatility; 

for the more specialised a vessel the more vulnerable it 

is to changes in "the trade structure. Such vulnerability 

is more pronounced in imbalanced trades. 

The-problem of cargo imbalance is well known on trades 

between developed and developing economies. For instance 

while the average 20'container payload on a typical UKWAL 

(U.K. West African Conference Lines) southbound service to 

Nigeria is about 12.6 tonnes or 63%, the northbound payload 

is regrettably 10% or less as about 90% containers return 

empty. Flexibility, therefore, should be seen as a necessary 

feature of any shipping technology aimed for a considerable 

market share based on a wider spectrum of market segments 

on such trade routes. The Barge-Carrier and the other ship 

types included in this study have such versatility; but the 

Barge-Carrying ship enjoys a uniqueness which is not enjoyed 

by the other modes - the quality of adapting the vessel to 

the port rather than the port to the vessel. The ability to 

operate into and out of existing ports and being able to 

operate without being rusceptible to conditions in ports is 

the basic philosophy of the system. However, as the resu Its 

of this project will show any unit-load system; the Barge

Carrier inclusive, which operates in a mixed configuration 

will be as equally vulnerable to the controlling variables 

in ports as the modes they complement. 

Just as a good road transport netvlork is essential to the 

successful operation of a container service, so is an inland 

waterway system an integral of the Barge-Carrying concept. 

With the inauguration of the first Barge-Carrying service 

to West Africa in 1979, the BACO Liner which operates between 

North guropean ports and Nigeria has offered the opportunity 

for testing the hypothesis. 

With the Nigerian Government having realised the contribution 

"an inland waterway system,as a mOde of transport in its own 

right, can make to a national economy and on that score, 

having embarked on massive inland waterway development with 

more than twelve river ports planned for the current national 
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development plan peeiod (1980-1985), theee could not have 

been a better time fOe evaluating the potential for Baege

Carryin9 ships offeeed by these proposals and those of the 

on7going impeovements fOe an all-year-round navigability 

of the Niger-Benue eiver system. 

The eivee dams being built at Jebba and those proposed fur 

Lokoja and Makurdi, along the natueal waterway, apaet feom 

theie hydeo-electric use, are in fact aimed at ensueing 

year-round navigation and to serve as the key to the realisa

tion of the full navigational potentials of the eivee system. 

The location of the New Capital Territory at Abujavery close 

to the geeat wateeways and also the main Iron and Sleel 

Complex at Ajaokuta on the bank- of the River Niger -present 

a new potential for rivee transport. 

This research therefoee, seeks to investigate, assess and 

explore these prospects vis-a-vis the Barg~-Carrying ship. 

The _ thesis is set in eight main chapters. The first chapter 

traces the early history of unit-load shipping systems. In 

Chapt.er 2 a detailed description of the Barge-Carr-iee system 

is undeetaken \1i th particular emph2sis on the trading perform

ance of some of the existing ships including the BACO Liner

ships. Chapter 3 explores the different liner shipping 

services to Nigeria with a view to highlighting the different 

approaches adopted by operators on the route in terms of 

shipping system. 

Chapter 4 assesses the Nigerian economy as a prelude to the 

assessment of the trade potential for shipping in general; 

while Chapters 5 and 6 cover the inland transportation networks 

of the country. In Chapter 7 the economics of Barge-Carrier 

and other shipping systems is dealt with, while in Chapter S 

the different strands of the issues raised in the orecedinq ... . -
sections are brought together in an effort to identify 

Nigeria's traffic potential for the Ba-rge-Careying system. 

This is followed by the concluding section. 
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CHAPTER 1: THE GENESIS OF UNITISATION 

1.1 The Motivation and Concept 

The concept of cargo unitisation refers more to the 

method of cargo handling, rather than the type of 

vessel. The concept has been defined as referring to 

-the "various methods whereby a number of small items 

of cargo can be put together and handled as a unit of 

standard size, with the use of mechanical equipment, 

or whereby large items, difficult to handle and stow, 

can be packed as standard-sized units, also capable 

of mechanical handling,,(1). The basic features of a unit~ 
load system are firstly, that the cargo must be in a 

standard unit of carriage and secondly, be capable of 

being loaded and discharged mechanically. The primary 

objective of cargo unitisation is to reduce and simplify 

the complex and fragmented handling processes of the 

conventional break-bulk methods. 

The use of containers is the most popular method of 

unitising cargo, but by no means the only mode of unit 

transport. The different methods of unitised trans

portation will be covered in this section. Inspite 

of the fact that there are different methods of stand

ardising cargo, the driving force that led to the evolu

tion of cargo unitisation is fundamentally the same -

that of reducing the ever-increasing cost of cargo

handling in developed countries caused by prolonged 

ship's time in port characteristic of break-bulk handling 

of cargo. This state of affair was a natural consequence 

of the fact that conventional handling technologies 

proved bereft of much potential for radical improvement 

from the late nineteenth century to the middle of the 

twentieth as a study by P.M. Alderton(2) of the trade 

between the U.K. and Australia from 1870 to 1970 found. 

The study found that cargo handling productivity in 

both London and Sydney remained much the same throughout 

the period at an average of 400 tons per day, with ships 
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for multi~port itineraries spending 4-6 weeks in port 

and those for single-port schedules 2-4 weeks. With 

such an uninnovative pattern of operation, it is little 

surprise that cargo handling costs shown in Table 1.1 

should exhibit such an unmitigated rise during the 

period. 

.TABLE 1.1: Loading Costs in London 1870-1970 

Year £. per ton Actual Value Value in 1870 
d.w.t. Index Terms 

1870 0.03 100 100 

1910 0.05 166 208 

1930 0.09 300 280 

1940 0.17 566 468 

1950 0.52 1733 737 

1960 0.73 2433 647 

1970 3.33 11100 1989 

1975 8.03 26766 1598 

SOURCE: Alderton, P.M. Reference 2. 

By 1970 cargo handling costs had increased over hundred 

fold,; and twenty-fold,: in 1870 terms. Whereas in 1870 

cargo handling costs represented a mere 3% of round 

voyage costs, they were 20% in 1940, 36% in 1960 and a 

staggerin~ 64% in 1970. Further evidence of rising 

labour costs and stagnant cargo handling productivity 

was given in a 1960 study in the U.S. by MacMillan and 
. (3) 

Westfall who revealed that while labour costs of u.s. 
companies had risen by almost 8% compound during the 

post war period, labour output remained the same. In 

their examination of u.s. companies using conventional 

labour intensive break-bulk handling methods, they found 

that direct labour (crew and dock workers) repr;esented 

50-60% of the cost of sea transport with port costs 

accounting for 60-70% of total costs. 

The seed of maritime technology revolution sown in the 
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1950's started germination in the early sixties and by 

the mid-six~ies had grown into a real tree, as it were, 

in the form of the container revolution. The desire 

for change was buttressed by some of the early studies 

including the MacMillan and Westfall study which predicted 

that containerisation could lead to large reductions 

in cargo handling costs of between 65% and 80% and also 

~ more than 80% reduction in ship's time in port. In 

the U.K., the McKinsey report(4) predicted that the use 

of containers could bring about a more than 50% savings 

in transportation costs. Another MCKi,nsey report (5) 

estimated that a 3 day reduction in turnround times in 

Europe could reduce the costs of European container 

services by £3 million (1971 pri.ces). At one U.K. port 

following the introduction of a new deep-sea container berth 

cargo, whiCh formerly would have taken 600 man-days to 

discharge, was taken only 7 man-days to unload(6). 

Certainly, these are enormous qenefits •. Just as the 

container experiment was going through its embryonic 

stages, other forms of unit transportation were being 

researched into as ithe following sections will reveal. 

The essence of unitisation is clearly highlighted by an 

Unctad (United Nations Conference on Trade and Develop

ment) study which shows that while a conventional break

bulk transport requires a piece of cargo to go through 

33 "steps" of handling and transport between the 

consignor and consignee, the container reduces the 

physical handling of the cargo from 28 steps to 14, 

because the 12 or 14 steps required for breaking down 

and stowage processes are eliminated; if palletized the 

processes could be reduced to 16. With such advantages 

and enormous savings in time and cost of cargo handl i·ng 

and the postulations of the early studies, a widespread 

transition towards unitisation was inevitable. 

1.2 The Container Revolution 

A container has been defined by the International Standards 
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Organisation (ISO) Recommendation R-668 as an "article 

of transport equipment of permanent character and 

accordingly, strong enough to be suitable for repeated 

use; specially designed to facilitate the carriage 

of goods, by one or more modes of transport without 

intermediate reloading and fitted with devices 

permitting its ready handling, particularly its transfer 

·from one mode of transport to another •••• tr.e term 

freight containers includes neither vehicles nor conven

tional packing". Containers are classified according 

to their size, the nature of material used in their 

construction and the type of cargo they are meant to 

carry. More generally, containers ar~ standardised 

"boxes" of two main dimensions: 8 x 8 x 20 feet and 

8 x 8 x 40 feet framed mainly with iron, with walls 

consisting of various materials such as aluminium, steel 

or stainless steel, plywood or reinforced fibre board. 

In terms of type of cargo, there are refrigerated 

containers for cold storage cargo, tank containers for 

liquid cargo, air-conditioned containers for fruits 

and other perishables, open-top containers for bulk 

cargoes, mesh containers for livestock, humidity

controlled containers for certain agricultural produce 

etc. With respect to size, it is not unusual to find 

non-standard types of 35 feet, 24 feet and other size 

dimensions. 

Malcolm McLean is widely acknowledged as the father of 

the container revolution. McLean, a U.S. truck operator 

diversified into shipping in January, 1955 when he 

established McLean Industries and bought waterman steam

ship Corporation and its subsidiary, Pan Atlantic. His 

early experiments in container shipping started in the 

domestic trades of North America where in 1956 he started 

with 33 x 8 x 8 feet containers carried as deck cargo 

on the "Almena", the first of T2 tankers to be1converted 

for container operation, running between New York and 

Houston. This ship operated in a mixed arrangement 

carrying a combination of oil and container cargo. The 
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ship could carry 60 of the 35 x 8 x 8 feet "odd con

tainers" as they were later known because ISO did not 

include them in the "Series 1 containers" in 1963/64 

when container sizes were standardised. The year 1957 

saw the first fully cellular container ship, the 

"Gateway City", a C2 cargo ship which underwent a 

"surgical" conversion by completely opening the d~ck 

and enlarging the hull to accommodate 226 x 35 feet 

containers. In 1962 Mc Lean with World War 11 converted 

tonnage entered the inter-coastal trade to Puerto Rico' 

with jumboised T2's with capacity for 276 x 35 feet 

containers; in the self-same year Pan Atlantic was 

renamed and became known as Sea-Land Services. 

History of the pioneering days of the container revolu

tion will be incomplete without mentioning the pioneering 

efforts of Matson Navigation Company, for years the 

main carrier on the U.S. West Coast to Hawaii trade. 

As an operating shipping company, Matson was faced with 

the wide-spread problem of soaring long shoring costs. 

On this score, Mat~on carried out in-depth studies to 

determine the extent to which its cargo could be contain

erised and what box size would be most economically 

suited to its trade.- The result of these studies led 

to the use in 1958 of 8 x 8 x 24 feet containers both 

above and below decks on conventional vessels. In 

association with Paceco, the renowned crane manufacturers, , 
Matson led the move towards modern container terminals 

and on its own made significant contributions towards 

pure container operations. In fact by 1960 Matson had 

developed a full container ship of 436 container capacity 

- the "Hawaiian Citizen". 

Although the origin of containers could be traced back 

to 1906 when an 18 x 8 x 8 feet steel container was 

introduced by a forwarding company in the North Atlantic 

trade between U.S.A. and Europe, the container revolution 

did not take off until 1966 when specialised vessels and 

handling equipment were introduced on deep-sea trades. 
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On March 26, 1966, after ten years experience in th~ 

trade, Sea-Land introduced the first transatlantic 

service to an European port (Rotterdam). In preparation 

for complete exploration of the deep-sea trades,·Sea

Land ordered 18 shore-based cranes beb,een 1965 and 1967. 

On the other side of the Atlantic, in Britain, a consort

ium, Overseas Containers Limited, made up of the 

Peninsular and Oriental Steam Navigation Company (P & 0) 

the British and Commonwealth Shipping Co. Ltd., Ocean 

Transport and Trading Ltd. and Furness, Withy and Co. 

Ltd. was formed on the 27th August, 1965. Following 

this in 1967, six container ships were ordered for the 

Europe to Australia trade and in 1969 the "Encounter 

Bay", the first of the six vessels sailing from Rotterdam 

inaugurated the service. It is claimed that the 

"Encounter Bay" was the first purpose-built cellular 

ship built by any ship-owner for deep-sea trade. 

Much of the 1970's witnessed an explosive growth of the 

container industry both in .terms of size and speed. 

Container ship size and speed grew from a modest 232 TEUs. 

and 21 knots in 1966 to a maximum of 3000 TEUs and 33 

knots in 1971. The container revolution pervaded the 

entire general cargo market and by the end of 1977 with 

the contain.erisation of the Europe-New Zealand and Europe

South Africa routes, all major routes between industria

lised countries had been containerised. The ripple effects 

of the revolution are still visible today as containeris

ation finds its way to developing countries. Jeddah, 

Kingston and Singapore are all new converts, as it were, 

and Lagos/Apapa is not an exception in this category. 

Indeed, containerised services to Niger"ia, as Chapter 3 

will reveal, are growing from strength to strength, albeit 

with a great deal of empties northbound. 

~, As mentioned in the introductory section, the container, 

technology was seen by its proponents as the technology 

which would have a predominant influence in the general 

cargo sector. It will be unfair to deny the fact that 
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the influence of the container system does not pervade 

the entire spectrum of the genera'l cargo sector, but 

it certainly, would be an argument to assert that the 

sector has succumbed to it as an overall technology. 

Instead, what has characterised the structure of the 

general cargo trades, as Gilman rightly puts it, isa 

shift from the old two-way split into Liner and Tramp 

services to a three-way split into pure-container 

systems, completely specialised systems and flexible 

systems(7). 

With at least 60% of the world's deep-sea general cargo. 

liner trades now containerised, the potential for the 

kind of spectacular expansion that characterised the 

container industry for much of the 1970's is on the 

wane as the industry comes of age. For instance, it 

has been estimated that from now on the containerisable 

market will only grow at a r~te of 4.5% per year as 

against a previous rate of 5.8%(8). Without going into 

a detailed analysis of the potential for future expan

sion of the container system, as yet, suffice it to 

state at this point that the penetration of the tech

nology into developing markets would be the breaking of 

the industry's final frontier. 

1.3 The Pallet Ship 

A pallet has been defined by the Unit Load Council as 

fla flat, portable platform constructed to sustain the 

load and to permit handling by mechanical equipment". 

The European Convention on Customs Treatment of Pallets 

used in international transport has given a more detailed 

definition of pallets but the above def1nition(1) will 

sUffice for the purpose of this study. There are various 

sizes of pallets but most common are the 40 x 48 inches 

and 800 x 1200 mm. Pallets are principally made of 

wood but steel pallets can be found and are classified 

according to the number of sides which permit en~rance 

of the fingers of forklift or pallet trucks into two-way 
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and four-way pallets. Although meant to withstand 

repeated use, there are disposable or "throwaway" 

pallets meant for a single journey. 

Originally, pallets were used in warehouses and docks 

to facilitate the handling of cargo by fork-lift trucks 

but were later introduced as a method of unit load as 

a result of escalating stevedoring costs. In the 

beginning they were used for vertical cargo handling 

which did not improve the conventional method to· any 

significant extent as it was still labour intensive 

and fraught with stowage problems. The "floor-to-floor" 

or "truck-to-truck" horizontal loading method which 

emerged towards 1960 resulted in great savings in time 

and gave palletisation its place in the evolving 

hierarchy of unit load systems. This later method 

introduced a tide-independent side-port, allowing 

cargo to be passed from fork-lift trucks on the quay 

to fork-lift trucks on board and vice versa, irrespective 

of the different level between quay and ship due to tidal 

differences or loading conditions of the ship without 

the need for crane lifting. This technique not only 

resulted in cargo handling rates of 100. tons per hour 

and per side door, but also eliminated manual labour 

both in the ship's hold and on the quay. The success 

of this system is evidenced by the increasing provision 

of facilities for fork-lift handling of pallets on 

various modern multi-purpose vessels. 

~ Despite the success of the horizontal loading technique, 

the concept of palletisation has failed to make its 

mark on major unitised trades for, a pure liner service 

introduced by Fred Olsen, a Norwegian S~ipping Co •. , 

on the Europe-west Coast North America trade failed to 

sustain any permanence(9l. Fred Olsen, however, is 

operating in a seemingly more favourable envirqnment 

in the long-established tomato. and fruit trade between 

London and the Canary Islands. Side-port pailetisation 

is also in use in the Western Pacific. This system 
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~would, undoubtedly, seem to offer some advantages to 

those developing countries who are not yet ready to 

undergo the transition to containerisation or those 

who by reason of their limited resources cannot afford 

the pre-requisites of containerisation - good rail and 

road network as well as inland distribution depots and 

the attendant reversal of the. manpower/capital ratio. 

1.4 Deep-Sea Ro-Ro Ships 

Roll-on-Roll-off ships are similar in their evolution 

to container ships for, parallel to the development of 

container ships another school of thought was seriously 

considering the idea of transporting wheeled trailers 

and other vehicular traffic in ships. Malcolm McLean 

belonged to this school, as qUite earlier on, he 

considered the idea of using roll-on-roll-off trailer 

ships as a link in his trucking business but rejected 

it because of high trailer cost and its poor utilisation 

of space. There is a commonality in evolution shared 

by the container ~nd roll-on-roll-off systems, in that 

they were bc~~ originally conceived as links or bridges 

in the highway transportation of cargo. In fact J.J. 

Henry, the designer of the Seabee barge-carriers, has 

aptly remarked that McLean's "acquisition of vJaterman 

Steamship Co. and its subsidiary •••• was not a romance 

with the sea but the purchase of another link in a 
. (10) 
transportation system" • 

Although the principle of roll-on-roll-off could be 

recognised since 1917 when the first train ferries shipped 

vast quantities of war materials across.the English 

Channel, the roll-on-roll-off proper has its beginning 

in the United States during the Second World I·/ar when 

the U.S. army developed the Landing Ship Tanks, the 

largest of a series of landing ships using ro-to methods. 

The U.S. Navy's transportation arm, the Military Sea 

Transportation Service, in search of a system for trans

porting trucks and military vehicles for rapid drive-on/ 
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drive-off operations developed a design in 1955 and in 

January 1958 took delivery of "Comet" the world's first 

pu rpo se-bu i 1 t 

Dry Dock Co. 

ro-ro cargo ship from 

This vessel served as 

Sun Shipbuilding 

a prototype for 

and 

later developments on both sides of the Atlantic. Here 

in Britain, Colonel Bustard recognised the advantages .. 

of the LST ships and, by rebu.ilding them, began a 

.regular service across the Irish Sea and the English 

Channel and more or less forced other shipping lines 

using conven~ional tonnage to follow suit(ll). Wallenius 

Line and the Australian National Line (ANL) produced 

the earliest set of purpose-built commerical ro-ro 

ships in the late 1950's. In 1959, the ANL started 

ro-ro service with their passenger car ferry "Princess 

of Tasmania" and in 1961, inaugurated its first pure 

cargo ro-ro ship, the"Bass Trader" which also became 

ANL's first ro-ro ship equipped with a vehicle deck(7). 

The development of deep-sea ro-ro vessels lept into a 

new era with the formation of the Atlantic Container 

Line (ACL) in the ~id-1960's - a consortium comprising 

a group of European and Scandinavian interests - Cunard, 

Wallenius, .Transatlantic, Compagnie Gem;rale Trans

atlantique, Holland America Line and Swedish American 

Line. ACL, with a share of almost 30% in the North 

Atlantic trades, is today the largest single container 

line in that trading sphere. 'Between 1967 and 1970, 

the consortium produced two generations of ro-ro 

container ships in the first large-scale development' 

on deep-sea trades - the G1 and G2 models. This develop

ment was followed up by Transatlantic and its partners 

in the Japan/Australia and Scandinavia/Australia trades 

in 1970 and 1971 by building the PAD (Pacific-Australia

Direct line) and Scan Austral large multi-deck ro-ro 

ships with angled stern ramps. Seven years later in 

1978, a second generation of the PAD/Scan Austral design 

with jumboised stern ramp was developed; since then there 

has been a tremendous growth in fleet size. The glamour

ous growth that characterised the ro-ro trade in the 1970's 
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was to a large extent influenced by the transient boom 

in trade sparked off by OPEC countries (particularly 

the Middle-East) during the oil bonanza of the 

seventies. 

Despite the difficulty of classifying ro-ro ships 

because of the great scope for varying ·their design and 

operating configuration, they can be grouped into four 

main categories: Pure ro-ro, Conventional ro-r~ Container 

ro-ro and Trailer ro-ro for the purposes of this stUdy. 

The raison d'etre here is to create a distinction between 

those modes which are primarily committed to the ro-ro 

technology in tdto and those which add on the roll-on

roll-off operation as a secondary role. 

a) Pure Ro-Ro 

There is a basic distinction between pure ro-ro ships 

and those where the ro-ro capability is a supplementary 

one, which just. adds flexibility to the cargo handling 

operation and/or space utilisation for a limited section 

of the ship. Pure ro-ro ships are multiple deck ships 

with large curved slewing ramps mainly devoted to the 

ro-ro technology with some capability for carrying 

containers on the weather deck, when and if necessary. 

The main group in this category is the PAD/Scan Austral 

design mentioned in the preceding section. Over 40 

. ships of this design are currently in operation or on 
(7) 

order • 

b) Container Ro-Ro Ships 

~ These are ships committed to carrying containers config

ured with cellular holds forward with an axial stern .ramp 

or stern door and some non-cellular capacity a{t on the 

weather deck; The design objectives of these ships, no 

doubt are flexibility in their use of space, to combine 

ro-ro and 10-10 (lift-on/lift off) techniques in a~ 

optimum way and to be able to operate to established 

container terminals. These objectives are implicit in 
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the Atlantic Container Line's.G1 and·G2 designs 

and the Bass Trader of the Australian National Line 

and their latest ESS and ANRO designs. T.he ACL G1's 

and G2's are deployed on three services on the American 

trades and operate to established container terminals· 

where the containers are handled in much the same way 

as fhose of cellular vessels by 10-10 techniques. 

c) Conventional Ro-Ro 

This is basically a modern liner or semi-container ship 

with a single ramp added chiefly to facilitate handling 

of wheeled cargo. 

d) Trailer Ships 

Trailer ships,as the name implies, are multiple deck 

ships of high head room specialised in the carriage of 

cargo in wheeled road trailers. 

U.S. built, designed originally 

U.S. East Coast and Puerto Rico. 

These ships are mainly 

for trade between the 

There are ten trailer 

ships built by the Sun Shipbuilding ·Co. which are entirely 

specialised for carrying trailers or/and cars from U.S. 

to Puerto Rico, the Middle-East, Hawii and Alaska. This 

class does not seem to have much potential for expansion. 

Even though, this is not the proper place to access the 

competitive efficiency and market role of the different 

systems, it is necessary to mention that this class of 

ro-ro vessel is very inefficient in its use of available 

cubic space as losses occur between parked units.,. under 

the units in the space occupied by the wheels, in the 

necessary clearance to the overhead, and also in the 

space occupied by the many decks and their supporting 

structure. Although "only half the available cubic is 

occupied by cargo"· the trailer ships have been :found to 

have an impressive turn-around record. Some of the 

short sea types were extensively used in the mid-1970's 

to OPEC countries during the period of port congestion. 

Having covered the main classes of ro-ro ships, it is 
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worthwhile to give mention to some of the more prominent 

secondary designs such as the Strider and Tarros class 

and the Tackler, Boxer and Contender type. This cate

gory of ships are essentially self-sustaining small 

cellular container. ships using ro-ro ramps in conjunc

tion with their own shipborne gantry to give self-sus

taining cargo handling capability at poorly developed 

.ports. The motive behind their development in the late 

sixties was to be able to get access to ports with poor 

facilities by making the cargo handling process indepen

dent of shore-based facilities. These ships are owned 

by Sea Containers Ltd. and span the size range from 

376 to 1306 TEUs. An important trading characteristic 

of these ships is that whilst the ACL and ANL ships 

were. built \~ith a specific market and cargo combinations 

in mind, these Sea Container ships were built for the 

charter market - that is for world wide txading. 
~ 

One· philosophy which shaped maritime thought and, as 

a result, influenced investment programmes in the late 

1960's was the rejection of the idea of ro-ro trailer 

operations and the use of break bulk/container ships as 

feasible propositions; instead the cellular system was 

seen as an omni-potent technology. However, as ·sta.ted 

previously, the cellular ship did not become completely 

dominant as other lines of develop~ent were actively 

researched and developed, including the bulk/container 

ship, break-bulk/container ships - better known as 

semi-container ships, bulk-ro-ro, bulk/ro-ro/container 

ship and barge-carrying ships. 

1.5 Hybrid Systems 

1. 5.1 Bulk-Container Ships 

For some time there have been attempts in the bulk sector 

to correct the rather notorious problem of cargo imbalance 

·by using flexible ships some of which have dual capabili

ties for bulk and oil and other multiple adaptation within 

... 
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the same sector. Standard bulk carrying ships are qUite 

unsuitable for. containers because of their hatch configu

ration which are short and narrow, leaving a large amount 

of under-stow both in the hold and the wings. To com~ 

pound the problem the hopper tanks and ballast tanks 

within the holds required for a self-trimming capacity 

with bulk cargoes impede container stow and make it 

difficult to support blocks of containers. To carry con

tainers, therefore, these ships have to be modified to 

provide support but even then "the discharging and load

ing operation is awkward and limited in container access" 

~(7) .' Despite the fact ,that bulk carriers are relatively 

cheap, the container capacities of these modified vessels 

are low in relation to their size; experience also 

shows that handling is also low, needless to say that 

these shortcomings reduce their cost advantage in con

tainer operation. However; in recent years, purpose

built, bulk carrier/container ships have made some in

roads into the general cargo sector and the movement 

towards a hybrid system has began to gather momentum. 

The Australia National Line was in the forefront in the 

development of purpose-built bulk/container carriers. 

In 1970 their Darwin Trader acclaimed to be the earliest 

of this family of vessels entered service in the 

Australian cabotage trade carrying containerised and 

utilised cargoes from Melbourne, Brisbane and Sydney 

to Darwin, with a Southbound cargo of ore from Groote 

Ey1andt to Tasmania. The most, important and recent 

development, however, started in '1977 when the Antwerp 

Bulk Carriers (ABC) won a long term contract to ship 

annually some 250,000 tonnes of mineral sands from 

vlestern Australia to the U.S. Gulf. Much as this 

contract presented a problem to the Company which was 

basically a bulk operator because of the difficulty of 

finding return cargo from the Gulf, it offered the 

operator the challenge to explore the potential of a 

bulk/container ship. Given the circumstances, the first 

generation of bulk/container carriers were delivered in 
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1978 - the "Helen" and "Dolores". Even though these 

ships are similar in design to the conventional bulkers, 

i.e. narrow hatches, hopper tanks and tops~de ballast 

tanks, they are different, in the sense that their holds 

were specifically designed to carry containers. Unlike 

standard bulk carriers, the hatch covers of these later 

ships were strengthened to be able to carry loaded 40 

.feet containers or three tiers of empties with provision 

for stowing containers on the weather deck alongside· the - . 
hatches. 

~ The next major development in this area was the introduc

tion of the second generation ships, including the 

"8russel" and the '"Antwerp", the first of which entered 

service in September 1979. This generation differs, as 

would be expected, from their predicessors as the hopper 

tanks and topside ballast tanks were reduced in breadth, 

and strengthened wider hatch covers provided. 8ecause 

of better container stowage in the holds and on deck -

nine wide, six high container stow in the holds and 

eleven wide, two aryd three high container stow on the 

deck, the container carrying capacity of the ships is 

enhanced to almost 1,500 TEUs. Also loading in the wings 

by stacker fork-lift trucks which is a feature of the 

preceding design is dispensed with. The third generation 

now under construction, is similar in every respect to 

the former except that it includes 742 reefer slots 

provided in four cellular holds and two tiers on deck. 

As can be seen, the container carrying capability of 

these ships have been greatly improved and on this score 

it would be wrong to dismiss the second and third genera-

* tion bulk/container ships as mere bulk carriers. Certainly, 

the improved container handling and container carrying 

capability of the A8C ships have taken them out of the 

ambit of normal tramping towards liner trades, therefore 

they should not be taken for granted. 

1.5.2 The 80-Ro Liner 

80-ro stands for bulk, oil and roll-on-roll-off. This 
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multi-purpose vessel was the brain-child of Captain 
• . t\ 

TorRvist who was sometime addressed in the Swedish 

Shipping Gazette as "Mr Car Carrier" apparently because 

of his involvement with the first Wallenius Line's Car 

Carriers in the early 1950's. He has also been 

accredited for being responsible for the formation of 

the Atlantic Container Line consortium(12) and also 

contributed to the design of their Gl's. The ships 

are designed for the carriage of combinations of dry 

bulk cargo, oil, cars, trailers and other general 

cargo capable of being rolled-on and off the vessel. 

Such a combination of handling, no doubt, should give 

the vessel additional flexibility of service on what 

may be described as imbalanced trades. It is not. ' 

surprising, therefore, that when the first of these 

ships was delivered in 1977 - the Bellman - several 

trades were suggested including particularly, the 

Middle-East and West Africa from Europe, the U.S. or 

Japan carrying ro-ro cargo on the ouh/ard trip and 

returning with oil Northbound, or from the U.S. and 

Canada to the Carribean returning with that areas export 

shipments of sugar. 

The Ro-Ro Conference of 1976 held in London(13) saw byo 

designs of this ship - the "2000 Series Bo-Ro" or the 

"Bo-Ro Bulk Liner" a ~anamax ship of some 70,000 dwt 
~ 

which as mentioned above could carry dry bulk, oil, 

cars and containers in varying 

smaller"Bo-Ro Tank Liner'~ The 

some 

combinations, and the 

Bellman typifies the 

11,000 dwt with an second design; a ship of 

impressive 42,000 m3 bale space. The hull form and the 

cargo combinations of this design consti tute t\yO radical 

features of the design. The hull form includes a large 

garage warehouse of Panamax breadth added to a trapeioidal 

hull which provides 'the required stability and offers 

the impressive cubic space per d.w.t. of the sHip. 

The two ships, Bellman and the Taube, delivered by the 

Japanese shipyard Kawasaki HI in 1977, started operation 

between Scandinavia and Northern Europe but later one 
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of the ships switched to the Pacific where it ~s 

trading between Japan and the u.s. carrying vegetable 

oil Westbound to Japan and returning with cars and 

manufactured goods to the U.S. 

When the Bellman was delivered, Nigeria was one of 

the countries its owners had their eyes on, ironically 

today the Bellman which has been renamed Jolly Grigio 

maintains a forthnightly service 

the Mediterranean and Lagos(14l. 

between La Spezia in 

The original operators 

of the two ships having been forced out of the trans-. 

~acific trade owing to the on-going 'rate wars, bar-_ 

boat chartered the ships to the Genoa based ro-re special-
I' 

ists, Messina Line, for a period of tvlO years. The· 

vessels which were originally built for the Scandinavian

U.K.-Continent run as stated above have had.a chequered 

career as their usual oil/bulk capability has hardly 

been utilised. It is thought that the vessels might 

find suitable return cargo in their new service. The 

Taube renamed Jolly Amarant~ is employed on the Line's 

Egyptian service p~ying between Alexandria and La Spezia. 

J 



- 22 -

REFERENCES· 

1. U.N.C.T.A.D., 1970: "Unitisation of Cargo". 

2. Alderton, P.M.: "An Appraisal of the Costs of operating 

British General Cargo Ship§ from 1870 to 1970 with 

Specific Reference to the Trade between London and 

Sydney". M. Phil. Thesis, City of London Polytechnic 

1978. 

3. MacMillan, D.C. and Westfall: "Competitive General 

Cargo Shi ps". Transactions of SNAf':E, Vol. 68, 1960. 

4. McKinsey and Co. 1967: "Containerisation the Key to 

Low Cost Transport". Report to the British Transport 

Docks Board. 

5. McKinsey, 1972: "Containerisation: A Five Year 

, Balance Sheet". 

6. Proceedings of the 22nd Congress of PlANeS: "Develop

ment Conditions of Container Transport Organisation of 

the Chain of Transport Economic and Social ·Aspect!';." 

7. Gilman, S.: Ship Choice in the Container Age. Marine 

Transport Centre, Uni versi ty of Liverpool, 1980. 

8. Containerisation International, 1981. 

9. Drewry, H.P. (1980): The Status of Deep Sea Ro-Ro 

Services, p. 7. 

10. Henry, J.J.: "From Jumboising to Seabee" in Ships' 

Cargo Cargo Ships, Edited by Kummerman, H. and 

Jacquinet, R. (1979), p. 37. 

11. Tornqvist, B.W.: "The Evolution of Deep Sea Ro-Ro 

~essels" in Ships' Cargo Cargo Ships, Ibid, pp. 142-151. 

12. Tornqvist, B.W. op cit. 

13. Tornqvist, B.W.: "The Development of Ro-Ro Ships 

Leading to the Bulk, Oil and Ro-Ra Vessel BORO Bulkliner 



- 23 -

and BORO Tankliner" Proceedings of Ro-Ro Conference, 

London, July 1976. 

14.. Fairplay Shipping Weekly, p. 11, 21 May 1981: 

"BORO Ships taken by Messina." 



- 24 -

CHAPTER 2: BARGE-CARRYING SHIPS AND THEIR DEVELOPMENT 

2.1 Introduction 

In common with the other unit-load systems discussed 

in the preceding chapter, the evo)ution of the barge

carrying ship was, in the main, motivated by rising 

.stevedoring costs in American liner shipping and the 

desire for an innovative technology which would 

radically reform the traditional time-wasting break

bulk handling of cargo. In addition to this primary 

motivation was the acceptance by both'ship operators 

and naval architects of the fact that vessels should 

be designed to be able to operate into and out of 

existing' ports rather than adapt the port to the 

vessel in view of the long-lead time required for the 

port sector to adjust to shipping demands. The design 

philosophy of the barge-carrier is, therefore, a 

vessel which could operate independently of port 

conditions, making only very modest demand on port 

infrastructural prerequisites. 

It is not uncommon to find in Marine literature articles 

with such captions as: "barge carrying vessels - stale

mate or breakthrough,,(l); "LASH finally gives up the 

ghost,,(2) etc. These captions obviously imply that 

the barge-carrying ships have failed to take off. Such 

~ a view could be strengthened by the sinking of the 

Munchen in··a heavy storm north of the Azores in 

December 1978; the unsuccessful barge-carrier operation 

of the Pacific Far East line between 1973 and 1978 and 

its eventual demise, the blacking of the Bacat I 

operations between Hull and Rot~rdam by dock workers 

at Hull in 1975 and the rather slow ordering rate since 

after the initial enthusiasm of the early seventies. 

and scepli sm by 

that has lost its 

One can 

stating 

ini tial 

recent 

only 

that 

dispel such pessimism 

far from a technology 

momentum, the barge-carrying technology as 

developments show, has entered a new phase which 
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has enhanced its flexibility and led to a resurgence 

of interest. 

~ The lull in barge-carrying activity that characterised 

the mid-seventies could well find explanation in the 

fact that the later seventies was not a good period 

for liner shipping. The OECD report on Maritime 

.Transport summarises the trend in the general cargo 

sector in 1978 by stating that the "total tonnage 

carried increased marginally, that inspite of increas

ing freight rates, earnings of liner vessels declined 

in many areas due to a combination of factors including 

parity changes,,(3) and also the competition from state 

trading countries. It is not surprising therefore, 

that the response to the advantages offered by barge-

-1-carrying ships have been rather modest. .In addition, 

the barge-carrying system is relatively the youngest 

radical ship technology whose economics are yet to be ~. 
properly understood before making any commitments on 

such a capital intensive technology because, as Jerome 

Goldman aptly remarks, "Maritime history was full of 

disastrous results of the fool-hardy who invested in 

radical developments. The price of being wrong in 

shipping, of taking chances that So often proved 

unworkable, was so great that only fools and vis:ionaries 

took chances,,(4). 

The prices are even greater today with respect to capital 

intensive technologies but there are times when doing 

things the old way becomes unbearable and the more daring 

shipowner 

offers him 

may prefer a "risky" new type of ship that 

at least the potential of a viable service. 

'The two Soviet barge-carriers that entered service in 

1978, the BACO-Liners I and 11, the Edward Rutledge and 

Benjamin Harrlson of Waterman Steamship Corporation, the 

newly developed Mississippi bulk barge carrier of some 

132,000 dwt(S) and the Soviets' first nuclear merchant 

vessel and the largest dry cargo vessel in the U.S.S.R.'s 

merchant fleet(6) - LASH ship to be built under the 
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current five year plan, all substantiate the fact that 

the barge-carrying technology is far from being a spent 

force. 

2.2 Historical Development of Barge-Carriers 

The concept of separating the prime mover from the hold 

,or carrying unit 50 as to leave individual "container.s" 

at different ports while the engine plant and crew 

continue the maritime voyage is not new. As the adage 

goes, "there is nothing hidden or new under the sun", 

the idea of separating a vessel into several independent. 

sections dates back to 1858 when the Connector was 

built in the U.K. The Connector was the best known but 

not the first jointed ship. Although the Connector 

proved unsuccessful owing to the inability of solving 

the technical problem of holding the ship together at 

sea; Jerome Goldman who can aptly be referied to as 

the father of the LASH system, paid tribute to the 

~fallen hero", by noting that even "to this date one 

cannot better the idea of the Connector for speedy 

port-turnround, although even now hol~ing such a ship 

together at sea would be quite a feat,,(4l. The riSing 

cost in port of ships and the incre~sing tunround time 

of ships after World War 11 l~d naval architects to 

reconsider t~e concept. 

The development of the LASH system was influenced by 

two antecedents, that of the Connector and the Landing 

Ship Dock of World War 11. The LSD precisely ope"ated 

on the same principles as those of modern float-on 

float-off systems. Basically, cargo was carried in a 

landing craft which was an integral part of a mother 

vessel. In order to permit the landing craft,in this 

case the cargo unit, to float-out and float-in, the 

ship was submerged,by ballasting to the appropriate 

draft; since the mother vessel needed no harbour 

faCilities, only the landing craft ran to and from the 

coast. 
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Research on the LASH system started between 1955 and 

1960 during which time Goldman claims he decided after 

discarding the float-in float-out concept of the LSD 

due to technical problems, to go for a lift-on lift

off design. After several intensive simulation 

studies the concept of the LASH ship finally took shape 

in 1962 and by 1964 sufficient development had been 

achieved to give substantial confidence in the system. 

In November 1967, the Pacific Far East Line (PFEL) and 

the Prudential Grace Lines brdered a 'total of eleven 

LASH vessels from the Avondale Shipbuilders of New 

Orleans. In the same year, the Norwegian Torrey 

Mosvold Group ordered two ships from the Japanese 

shipyard of Sumitomo Heavy Industries. These last two 

vessels known as the "forest" class became the world" s 

first barge-carrying ships. The "Acadia Forest" and 

"Atlantic Forest" were delivered in 1969 and 1970 

respectively before the PFEL ships. They were con-

tracted on a long-term charter to the American Central 

Gulf Line of New Orleans who at the time had a major 

contract for the carriage of forest and paper products 

between U.S. Gulf and North Western Europe. 

Hi therto the introduction of LASH in the, mid-1960's all 

hatch/open-hatch ships which Goldman himself did much 

to develop, contributed significan~ly to the improved 

handling of paper products but because they still were 

,too dependent on sophisticated terminal facilities, 

they fell short of the ideal. The introduction of the 

barge-carrying technology must have given some relief 

to the International Paper Company as most of its 

exporting mills were located on the Intra Coastal 

Waterway, the Arkansas or Mississippi and at the other 

side of the Atlantic in Europe, its customers were 

based on the waterways. Needless to say that the LASH 

service must have resulted in considerable savings in 

cost of transport as the ideal operating environment 

is that of operating from and to a waterside location. 
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The response from shipowners was qUite sUbstantial as 

the spate of orders between 1967 and 1972 shows in 

Table 2.1. There is no doubt that apparently this 

trend in ordering, that characterised the early 

seventies,must have stemmed from the convinction of 

shipowners of the worthvlhileness of the concept rather 

than just a desire to invest in a new technology. In 

TABLE 2.1: 

Year 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

The Development of the Earlier Fleet 

Vessels Ordered 

13 

3 

2 

7 

2 

Vessels Delivered 

2 

1 

5 

9 

4 

6 

SOURCE: Drewry, H.P. Reference 7. 

less than ten years, the barge-carrier concept moved from 

the drawing table into international deep-sea trade 

without any period of gestation in the self-contained 

coastal trade of America like the container system, 

which confirms the confidence and convinction of the 

designing fathers, that the design is the diagnosis for 

the "sea sickness" of the "ship in port·,. 

Parallel to the development of the LASH system was the 

development of the Seabee, the second most ~opular ef 

the first generation barge-carriers. Frank A. Nemec of 

Lykes Brothers Steamship Company originally generated 

the idea of the Seabee as a float-on/float-off concept 

in 1964 but could not accomplish this concept due to the 

excessive deck heights required to float barges aboard 

with their varying extremes of draft. The concept was 
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. . (8) 
re-developed by J.J. Henry Company of New York as 

a system using a stern sUbmersible elevator, and in 

1968 three Seabee vessels were ordered from General 

Dynamics, Quincy, Massachussetts, with delivery 

effected in 1972 and 1973. 

In 1975 the Soviet Union placed an order for two Seabee 

.type vessels with the Finish yard of Valmet at Helsinki. 

These vessels, the 19-knot Yulius Fuchik and her sister 

ship Tibor Szamuely were delivered in 1978 and February 

1980 respectively. These ships which represent a second 

generation of the Seabee concept have since been 

employed on a ne\~ service between the Bl ack Sea, Midd 1 e 

East and South East Asia. The new Danube-Rhine water

way connecting the Black Sea and the North Sea with a 

total. length of 3,500 km which passes through some of 

Europe's more heavily industrialised areas, will no 

doubt boost the U.S.S.R.'s barge traffic considerably. 

With the Soviet Union having the most ramified network 

of navigable inland waterways in the world, perhaps it 

is no wonder that the Danube-Sea (O-M) barge around 

which the above two ships were designed was a Soviet 

design. Also with the necessary ingredients for the 

successful operation of a barge-carrying system, it is 

not unexpected that the Soviets should have another 

order with the Kherson Shipyard for a 39,900 dwt 

container/barge-carrier of 20 knots with a length and 

beam of 264.5 m and 32.2 m respectively and a container 

capacity of 1287 TEUs for delivery in 1983(9). It is 

hO~lever, hopeful to learn that the largest dry cargo 

vessel in the U.S.S.R.'s merchant fleet will be a LASH 

ship and for that matter the first Soviet nuclear-

powered merchant-vessel with a displacement of 60,000 tons 

and a power plant of 40,000 hp envisaged to be completed 

in 1984 under the current five-year development plan. 

It will be unfair to leave out the BACAT (Barge Aboard 

Catamaran) ship in a section tracing the·early history 

of the barge-carrier. This ship is the first tailor-made 
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ship for a particular trade and is the brain-child of 

. a Danish ship-broker, Gustav Drohse who in 1971 ordered 

·the vessel from Barge Systems of Denmark for the short

sea operation between Rotterdam and the Humber. \~i th 

its smaller barges it was expected that this vessel 

would bridge the gap caused by the fir~t generation 

carriers on account of their size and those of their 

'barges which would not be suitable for the less 

developed ~Iaterways of the U. K. Al though the BACAT I 

entered service in 1974 it was blacked in 1975 by irate 

dockworkers at Hull. The BACAT I design made a signifi

cant technological innovation by adopting the float-on/ 

float-off principle which had somewhat eluded and defeated 

early designers; it was also.trend setting in the sense 

that it was the first ship to operate on an itinerary 

that did not include an American port and perhaps more 

importantl y it was ta ilored to the requi rements of a 

particular trade. The vessel has since been operating 

under a new ownership between the Arabian Gulf and 

Bombay. 

The most rece~t addition to the BCV fleet is the BACO 

liner ships whose original concept was originated by a 

German shipping consultant, Captain Helmut Moncke and, 

developed and constructed by Thyssen Nordseell:werke of lJ 
"'-

Emden for the Rhein I Mat;\.s und See Group of Duisburg. ~-1-
The acronym BACO derive from barges and containers and 

the ship is mainly a barge/container carrier as it 

provides for at least 500 TEUs on deck. The first of 

'{ th;JshiPlwas commissioned on the 27th July 1979, and 

the second on the 1st February 1980 .. : Both.vessels have 

been trading between Northern Europe, including Sheerness 

and Sunderland in the U.K. and Lagos, Warri and Port 

Harcourt in Nigeria, west Africa. By the end of April 

1980, both vessels - BACO Liner I and 

and 

11 had performed 
j (10) 

West Afr~ca • nine round voyages 

The BACO liner has 

between Europe 

been described as a "horse for a 

course" because it was specifically designed with the 

geographical conditions and trade characteristics of the 
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West African trade in mind (11 ). The assessment of the 

performance of this system and the potential scope of 

Nigerian market to accommodate future and sustain 

present barge carrying activities, is the underlying 

purpose of this study. 

2.3 Barge-Carrying Systems: The Technoloqy 

Barge-carrying ships, as the name imply, are in effect 

merely vehicles for transporting a barge on one leg 

of its total journey. Thus they are only one link, 

albeit an exceedingly important and vital one, in the 

total through transport of cargo by barge from its 

original point of loading to the final destination. 

In essence, barge-carrying vessels CBCVs) could be 

said to be a multi-sectoral marine transportation 

system in the sense that the barge is in its own right 

a transport-mode, although without its own motive 

power capable of transporting goods on inland waterway 

systems and within sheltered coastal areas or of being 

transported between such systems and areas by barge

carrying vessels, be they designed·for deep-sea or 

coastwise, short-sea and inter-island operations. 

Whilst a variety of barge-carrying systems have been 

developed over the years, there are three fundamental 

components which are common to all of them. These 

three elements are: the mother vessel which is the 

provider of the motive force; the barges carried by 

the mother ships and the barye-handling technology and 

equipment. Currently, there are five main barge-carrier 

designs in service - LASH, SEABEE, THE VALMEl' SEABEE, 

BACAT and BACO liner, in addition to a number of feeder 

systems. 

a) The LASH (Lighter Aboard Ship) System 

Goldman's LASH is the first barge-carrier as discussed 

in the preceding section and by virtue of that fact the 

most extensively used of the systems. The three components 
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of this system are the mother ship, the LASH barge and 

the ship-board gantry crane. 

i) The LASH Mother Ship 

The general design of the LASH ship is similar to a 

conventional bulk carrier with a single deck except that 

the typical LASH ship has its superstructure well 

"forward with a shortened foreship as the bridge and 

accommodation are placed well forward of the ship. In 

order to allow the gantry crane to travel beyond the 

aft for lbading and discharging barges, the deck runs 

for over 200 metres behind the superstructure and ends 

in a U-shaped extension known as sponsons. These spon

sons form a "docking well" in which the barges can be 

placed prior to loading onto the mother vessel or after 

unloading. The machinery is located as far aft as space 

permits, and the machinery uptakes are carried up the 

side of the ship, clear of the path of the crane. The 

crane runways are located on both sides of the hatch 

trunks over the entire length of the deck. On deck are 

the heavy crane tracks port and starboard, with gear

type racks uirectly below for movin"g the crane fore and 

aft. The main hull structure very much resembles that 

of an ore carrier with side tanks for the carriage of 

liquid cargoes or gr-ain. The typical LASH ship will 

have seven holds of a deep well design but this may vary 

depending on the peculiarity of a design and the 

operator as can be seen in Table 2.2 

Like in container ships, the barges are stowed five er 

six high, normally three high below the weather deck. 

The ships have strengthened hatch covers designed to take 

barges stacked two high. Vertical gUides have been 

developed for keeping lighters in place and to prevent 

them from shifting during heavy weather in addition to 
i 

the protection given to deck barges and/or containers 

by the very high weather decks of the ship which is 

said to be twice as high as those of ordinary cargo 

ships. 
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ii) The LASH Barges 

The LASH barge is the second member of the trio making 

up the LASH system. It is basically a separate cargo 

hold into which cargo is loaded and discharged. It is 

the lighter that has been designed to cope with the 

geographical conditions and commodity characteristics 

.of the trade. The basic design of the barges were 

influenced by two important factors: first, the need 

after considerable research, to have a "floating 

container" which will be suitable for the commodity 

characteristics and cargo flows of the original trade 

LASH was intended to serve, coupled with the desire for 

optimal lifting capacity and cubic volume. Secondly, 

the desire to be able to use the barges on existing 

European inland wa~erways. As American waterways 

are designed to permit extremely wide tows and so pose 

no limitations on the LASH barge, the need to adapt 

the barges to European waterways was obviously the 

reason for choosing a breadth of 9.5 m for the 

Lighters. Since these barges conform closely with 

standard Europe barges I and 11 they are able to use 

the entire 7,755 km of the European Class IV waterways. 

The lighters as finally standardised upon are rectangu

lar steel boxes, although a modification of this basic 
.' .. 

construction was attempted by Pacific Far East Line 

who purchased and employed 200 glassfibre barges con

structed by the Northrop Corporation. This construction 

was notoriously unsuccessful as they became increasingly 

liable to repairs and consequently, caused the Company 

.serious economic losses which ushered in, as it were, 

the beginning of its downfall. The various dimensions 

and characteristics of the LASH lighters and other 

systems are shown in Table 2.3. The table shows a very 

important feature of the lighter that of very wide 

hatches 13.71 m x 7.92 m; this wide hatch area certainly 

increases the cargo range that can be carried and greatly 

improves cargo-handling efficiency.: This has since been 
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proven by experience in the field. In fact, Medway 

Port Authority in 1977 recorded cargo working rates of 

115 ton - 150 tons per hour in an integrated operation 

of shore and barge gang. In fact, Mr. K. Cooper, the 

chief executive of the authority, could not help saying 

that "handling these lighters at these small wharves 

is a very efficient operation,,(12) There is little 

'difference between loading and unloading a conventional 

ship and the barge as fork lift trucks and shore cranes 

can be used in the holds of barges. The difference, 

however, is that the cargo working rates of barges are 

higher than those of conventional vessels due to the 

wide hatches of barges(8). 

The standard design is protected from .damage by a 

double bottom,collision bulkheads fore and aft in 

addition to four steel deck cleats, four fastening 

"buttons" and four hand winches \-Jith a maximum pull of 

10 tons, each with wire ropes used for lashing the 

lighters into flotilla for towing purposes. 

I 
The original barge design has undergone some modifica-

tions, the glassfibre design of the PFEL aside, some 

barges have been modified to carry 20-foot containers 

and by using removable extensions for the barge lifting 

brackets cargo which extend over and above the hatch 

level could now be carried. In the case of the con

tainers, however, it is nqt much of a modification as 

some of the barges originally were designed to relate 

to some "container module size" as their dimension of 

18.75 m by 9.5 can accommodate some TEUs. In recent 

years specialised barges for refrigerated and liquid 

bulk cargoes have been built. Also humidity-controlled 

barges with special ventilation mechanisms have been 

introduced. The best known of this category is those 

of Combi Line who has a "cargo care" system consisting 

of "air drying equipment able to give barges two air 

changes an hour with a removal of up to 50 litres for 

an air temperature of 350 C and relative humidity of 
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80%,,(13'. With a system of dampers, the barges are 

acclimatized to varying climatic conditions. With such 

modifications to meet the needs of the trade they serve, 

one can not question the potential flexibility of these 

barges in terms of cargo range.- Needless to add that 

the agricultural products of developing countries which 

were at one time looked upon as "untouchables" by 

_container operators are increasingly being moved in 

-barges today. The discussion of the market r9le of 

barge-carrying ships is reserved for a later section. 

It is important to touch upon the legal status of the 

barge before preceeding to the next section. The ) 

question is often asked: Is the barge a package or 

a vessel? The answer is both. While the barge is an 

integral part of the mother ship on its ocean voyage __ 

it ~s a package, but when it leaves the mother vessel 

it is seen as a vessel in its own right. The main 

difference between the BCV barge and the inland water

way barge is t~at whilst the former forms part of an 

international transport the latter does not, but is 

used only for inland transportation of cargo or onward 

carriage from seagoing vessel to the dock or vice versa. 

The BCV barge is a carrying vessel in as much as it is 

involved in every stage of an international transport 

from the beginning to the end of the voyage for, the 

cargo loaded at a foreign port does not leave the barge 

until it gets to its final port of discharge. On these 

grounds, the U.S. Court of Appeals in the case of 

Wirth Limited vs. Acadia Forest and LASH Barge Number 

CG-204 et al in 1976 ruled that "the barge transport 

phase of the LASH system is as much part of the whole 

system of foreign shipment as the ocean phase of the 

journey, and the carrier should have the same statutory 

duties and exemptions during both stages of transport" 

(14'. It therefore held that the barge is a s~ip under 

the Hague Rule's of 1924. Even here in Western Europe, 

ship-borne barges are regarded as vessels as soon as 

they leave the mother ship. On the Rhine BCV barges are 
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required to carry certificates of sea worthiness and 

a permit for inland navigation and are subject to other 

rules on navigation on the Rhine, for instance, ship

borne barges are not allowed to be put at the head of 
(15) 

a pushed convoy • 

iii) The LASH Gantry Crane 

~'The gantry crane is perhaps the most spectacular and 

vulnerable of .the constituents of the LASH system. It 

has been perceptively remarked that the operation of 

the LASH system is totally dependent on the "massive 

crane" as the success of the whole system hinges on 

the efficiency of the barge-handling operation. The 

crane which can travel very nearly the full length of 

the ship has been aptlY called "the working heart of 

the LASH system". The crane operates. in very much the -same way as a container ship with its O~Jn ship-board 

crane as the crane can stow barges into their appropriate 

cells; while this is its primary tasks it also performs 

the secondary 

stacking them 

as required. 

function of handling the hatch covers and 
\ one over the other or on top of the barges 

Being sufficiently high, it traverses the 

entire cargo deck length passing over barges stowed 

two-high including a hatch cover stowed on the two 

barges. This gantry crane was developed by Morgan 

Engineering Company. 

The cranes have a total lifting capability of 500 tons 

with a built-in constant tension feature at each corner 

of the load frame in order to be able to effect lifts 

with waves up to 2.4 m, a list trim up to 3% from normal 

and a wind force of up to 25 kg/m 2 - that is roughly 

Beaufort Force 9(13). They have a span of 21.3 m and 

travel on rails mounted on the ship's side decks. To 

achieve continuity with the hold sides and the vessel's 

stern sponsons, the crane legs are equipped with guides. 

Although 500 tons is quoted as their lift, the cranes 

certainly have a lifting capacity far in excess of this 

theoretical minimum when the weight of the load frames 

? 
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of some 67 tons is added 

laden barge. The cranes 

and travelling speeds of 

to the weight of a fully 
<it: _ 

have 'I>< .maximum load, hOisting 

4.9 m/min and 81 m/min 

respectively giving them a theoretical handling 

productivity of four barges per hour. However, opera

tional experience puts the average at somewhere around 

3.4 barges per hour(12l. 

bl The Seabee System 

The technical characteristics of the Seabee design are 

more or less the same as those of the LASH ships except 

that the barges are different bot~~~ .. dimensions and d~CA. 

capacity. The most distinctive c,\~r':~t.t-etl-/een the twol 

ships lies in their cargo handling technology. Instead 

of using a ship-board gantry crane, the Seabee uses a 

2000 ton submersible elevator or syncro-lift, as it is 

called, acclaimed to be the world's largest ship-board 

handling gear. 

i) The Ships 

So far there are five Seabee-type vess?ls in operation 

- three of the original Lykes ships and two of the 

Valmet buil t second generation Russian owned \-/hich are 

treated separately. The Seabee ship has three continuous 

decks running horizontally along the entire length of 

the vessel with the engine room placed under the lower 

deck. Quite different from the LASH ships and some 

bulk-carriers there are no holds or hatch covers on the 

decks. The unobstructed decks accommodate 38 barges -

the two lower decks accommodate 12 barges each and the 

upper deck takes 14. These barges are moved by ~Jheeled 

dollies from the elevator along the decks to their 

stowing positions. The Seabee ship has been designed 

in such a way that it could be easily converted to a 

pure Ro-Ro vessel by simply attaching a specially designed 

ramp to the stern of the ship. The clear decks have a 

roll-on/roll-off space of 13,564 m2 and could be increased 

to 21,368 m2 by the addition of portable tween decks and 
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wi th some improvisa.tion the space occupied by the deck 

barge-transporters could be used for containers up to 

a total capacity of 1784.,TEUs in addition to the 

possibility of carrying some containers in the barges 

themselves. In some respects, the Seabee ships have 

grea~flexibility of design than the LASH ships 

even though the LASH vessel could be converted easily 

·into a container ship, it has been pointed out that they 

;fare not readily adaptable to the carriage of very large 

heavy oversized and indivisible cargoes. It has been 

hinted that such versatility and its implicit military 

potential might have been a factor in earning U.S. 

Government support for the development of the early 

Seabee Ships(8) - they attracted a higher (55%) construc

tion differential subsidy. 

ii) The Seabee Barges 

In both size and carrying capacity the Seabee barges are 

much larger than their LASH counterparts. As Table 2.3 

shows, they have a length of 29.72 m (97'6") a breadth 

of 10.67 m (35') a depth of 5.18 m, a bale capacity of 

1108 m3 and a deadweight (dwt) tonnage of 847 tonnes. 

The barges are made of double skin construction with 

collision bulk-heads fore and aft. While much larger 

than the LASH barges, the Seabee barges are only half 

the size of the Mississippi barge which is the standard 

Am~rican waterways barge. This makes the Seabee barges 

compatible with inland navigation as they can form part 

of a Mississippi convoy. In varying configurations, 

the barges could take containers either inside the * barges or on top. It is perhaps worthwhile to point 

out the fact that stowage of containers in barges could 

result in loss of cubic space as some 42% of the avail

able bale space could be lost, however, better stowage 

of containers on deck could make up for the loss. 

11i) The Synchro-Elevator 

As mentioned above, the semi-submersible barge-handling 

, . 
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mechanism of the Seabee design is the most salient of 

its features. The cargo handling process involves two 

operations: the vertical motio~ of lifting or lowering 

the barges into or out of water and the horizontal move

ment of the barges from the platform to the vessel and 

vice versa. The first process is performed by the 

elevator platform at the stern of the ship which weighs 

·540 tons including lifting cables, and measures 31.8 m 

by 23.0 m with a lifting capacity of 2000 tons. It has 

the capability of lifting two barges abreast. This ele

vator platform is raised or lowered by six winches placed 

on the sides of the ship. To receive or discharge a 

barge the platform is submerged and barges floated onto 

or out of it; with the aid of winches the barges are 

placed on support pedestals before the platform is lifted 

to the required deck level. From here the barges are 

lifted onto the transporter (there are two transporters, 

one on each side of the ship~ a 29.6 m long steel frame 

which comprises a series of motor-propelled wheeled 

dollies with hydraulic jacks. The transporter then 

effects the horizorttal movement of the barges by 

travelling with them on specially designed tracks to 

their proper stowage locations. Both the transporter 

and the elevator platform are push-button operated. The 

loading operation is said to have a theoretical cycle 

of 38 minutes and for the 38 barges carried by a Seabee 

vessel 12 hours or 19 cycles. That means a capability 

of 3 barges an hour or over 2500 tons of cargo. The 

cargo-handling technology, however, has been a source 

~of problem to the Seabee services(22). 

c) The BACO-Liner 

The ships whose dimensions and main features are shown 

in Table 2.2 operate on the "docking principle" - that 

is, like a floating dock, she will be lowered to have 

the barges floated in and out. The BACO-liner 

is not the first BCV to use this principle,. 

the Mammoth Oak feeder class and Docklift I and 11 also 

-
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operate on this principle. In this case, the hold is 

open and can not carry 

other than the barges; 

any other unit-load or cargo 

whereas the BACO liner is 

specifically designed for the carriage of barges and 

containers and for that matter she is a "closed dock" 

type barge-carrier. The vessel with a single barge 

tier configuration is specifically designed for trades 

.where shallow draft capability is a major requirement 

as the docking draft of the carrier is 7.3 m to 7.7 m. 

The ship has a wide flat deck area meant for the 

carriage of 500-652 TEU . containers, of which, 78 may 

be reefer units~ The design completely elimin~tes the 

need for complex barge-handling mechanism of the Seabee 

and LASH designs. 

The central feature of the ship is its large floodable 

hold which is divided by a non-watertight centre bulk

head. This is opened to the sea, to receive or dis

charge·barges, by swinging out two bow ports and raising 

the two dock gates on either side of the centre bulkhead. 

The two bow ports are hollow structures and when ·closed 

they form the streamlined forebody of the ship. The 

internal watertight dock gates serve as the forward 

collision bulkhead and have been designed to operate 

independently of each other; should one dock become 

damaged, barges could still be loa?ed or discharged 

through the other entrance. with a cross-connection 

between both halves of the dock space in the aft of the 

hold, floating transfer of barges is effected from port 

to starboard or vice-versa. 

The ship has an enclosed dock space in a double-skinned 

hull containing ballast tanks. Flooding and discharge 

is handled by the ship's two ballast pumps which operate 

on the Nordsee vacuum ballast duct principle, each rated 

at 2000 rn 3 per hour at 1.5 bar(16) •. The ship which has 

an operational draft of only 6.65 m (21.6') is ballasted 

to a maximum docking draft of 7.7 m in order to receive 

or discharge barges. Although it has been claimed that 

the ballasting and deballasting process takes two hours 
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each, operational experience of both Sunderland and 

Lagos show that it is somewhere between 3 and 4 hours 

either way(17J. It takes approximately two hours for 

the simultaneous receiving and discharging of barges. 

The total operational time for handling barges is 

something like 8 to 10 hours for the 12 barges or 

960 to 1200 tons per hour. Compared to cellular 

-container ships, thi s is a very impressive cargo-hand 1 il1g 

rate. 

The 21,800 dwt ships are designed for a total of 12 BACO 

barges, or alternatively, 14 LASH barges or 4 Europa 

barges. The BACO barge has a cargo capacity of 800 tons, 

bale cubic capacity of about 1110 m3 and a grain 

capacity of 1220 m3 As shown in Table 2.3, the barge 

has the same beam as the LASH and Europa barges but is 

longer than the former and shorter than the latter, albeit 

with a greater draft than both barges. To be self

sustainirig and less susceptible to port conditdon~; such 

as congestion, the BACO ship has its own ship-~oard 

slewing gantry cra~e capable of a lift of 40 tons at 12 m 

with capability to stack three-high ti~rs of containers. 

This means that in times of serious congestion in the 

major ports containers could be discharged onto other 

river craft for onward movement to smaller less congested 

wharves. It is important to state that although container 

handling by the gantries could be likened to that of a 

container vessel wi th its OIm ship-board gear, the BACO 

container operations require much less time as the BACO

liner has no hatch covers. 

The barges are ventilated with a special temperature 

control system which controls all the 78 reefer containers 

on the upper deck. During voyages the barges are connected 

to fire-detecting and cO 2 fire extinguishing systems. 

In order to obviate the loss of barges during an accidental 

flooding of the dock rooms, the barges are secured in 

their positions by an interlocking device with barge locks. 

Each barge is equipped with four bilge chests of 100 litres; 

, 
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four ventilator bollards and bilge pipe, four coupling 

winches with a holding capacity of 40 tons each and 

two access deck openings. 

At present, the BACO-liner services have been quite 

successful as will be discussed in the appropriate 

section on trading performance. The ships presently 

serve·Northern European ports of Hamburg, Bremen, 

Vlissingen, Sheerness and Sunderland and West African 

ports of Lagos, Warri and Port .Harcourt in Nigeria. 

d) BACAT (Barge Aboard Catamaran) System 

From the technical and physical features of the systems 

discussed above, one thing is clear, that is, the fact 

that the barges of the earlier BCVs (LASH and SEABEE) 

are very large to be able to traverse the inland water

ways system of the U.K. This was due to the fact that 

the overall dimensions of the Lash and Seabee lighters, 

being the earliest of this type of marine transport, 

were set in reference to multiples of the normal barge 

dimensions used on the Mississippi waterway and the 

Rhine in Europe, these being the main inland waters 

served by the trade, as a result it was only necessary 

for the U.K. to fit into this pattern. 

Therefore, the first BACAT ship was specifically designed 

for North Sea operations between Rotherdam and the 

Humber as a result of intensive research work done by 

the Danish Ship Research Laboratory and the Norwegian 

Ship Classification Society - Det Norske Veritas. The 

concept of the BACAT differs from the earlier systems in 

that no holds are provided for the stowage of barges; 

the barges being carried on deck and moved into position 

by a system of rollers and hydraulic winch. The vessel 

has a twin hull construction with a closed bow and an 

open stern, which 

catamaran design. 

ing support to ~he 

basically makes the ship a semi-

The twin hulls, in addition to provid

main deck on which the BACAT barges 

are carried, provide the space which the.LASH barges are 
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floated into and out. 

The 2,510 ton dwt ship has a barge-carrying capacity of 

three LASH barges and ten BACAT barges. vlhile tt-.e LASH 

barges are floated in and out, the BACAT barges are 

handled by an elevator similar to that of the Seabee. 

The 400 ton-capacity stern elevator lifts the barges 

.to the deck and the barges stowed properly by rollers 

and hydraulic winches as mentioned above. An average 

cargo handling productivity of 750 tons an hour is 

normal. 

The BACAT barges, like their LASH counterparts, have 

large single holds and with wide hatch covers (13.145M 

x 3.35 m) direct access is gained to a large part of 

the hold area. These hatch covers are made up of three 

pontoons each weighing 1.3 tons. The BACAT barges with 

their maximum loaded draft of 2.58 m and a cargo 

capacity of 140 tons justified the primary mot'i""e for 

their design as they gained inland penetration to inland 

destinations such as Leeds, Doncaster, Ro~her~am, Selby 

and Gainsborough during their 15 months' service in the 

u. K. 

(e) Valmet Seabee 

In 1978 the Yulius Fuchik, the first of bolO 37,850 dwt 

barge-carrier, representing a second generation of 

Seabee ships was delivered to the Soviet Danube Shipping 

Compan~ at Valmet's Helsinki shipyard in Finland and 

it entered service in January 1979 between the Black Sea, 

Middle East and South East Asia. 

Yulius Fuchik and her sister ship Tibor Szamuely are 

basically of Seabee type with the exception of the 

Danubian module barges of 1100 tonnes cargo capacity 

around whiCh they were designed. These bargesl are 

almost three times greater in payload than the standard 

LASH barges. 

The 19-knot ship is a diesel-engined twin screw vessel 
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of conventional,welded construction and has been built 

to U.S.S.R. Register of Shipping classification and 

other international requirements. The propulsion 

machinery is made up of four Finish Semt-Pielstick 

16PC medium-speed diesels (with power rating of 

6,620 kw at 504 rpm) in two pairs coupled through Renk 

reduction gears and driving two Kamewa 4-bladed 

'propellers, of 550 mm diameter, at about 138 rpm. There 

are six bearings on the shaft owing to the considerable 

distance between the engine-room and the propellers. 

It has an electrically powered bow thruster with a power 

rating of 900 kw, passive stabilizing flume tanks and a 

separate intering anti-heeling tank system(18). 

The design was authorised under a licence obtained by 

Valmet from the American Lykes Brothers Steamship 

Company. While the Soviet-design is 2-3 m longer (b.p.) 

and broader than its forerunner, it has a slightly smaller 

draft of 11.00 m (see Table 2.2). Designed to "house" 

26 of the D-M barges which are also longer than the 

standard 29.7 m (834 dwt) Seabee barges and only half 

the length of the Europa 11 or Danube barges, it is note

worthy that the ships also have versatility in operating 

in mixed configurations as a total of 1552 TEUs (1312 

loaded and 240 empty) could be carried in the holds of 

the barges and on top of the barge-hatch covers on some 

82 specially made container adapters which are designed 

so that they can be handled by the ship's barge-handling 

equipment. Thus adapters which are loaded with containers 

by shore cranes on the upper deck can be moved to the 

lower cargo decks by the ship's own equipment. Alterna

tively, by using special adapters the vessel can carry 

54 LASH barges or further still ro-ro cargo can be loaded 

.by using removable ramps and the ship's lifting platform; 

also with special flat-top barges, heavy and oversize 

cargoes can be accommodated. 

The barge-handling mechanism is much the same as that of 

the Seabee. A submersible elevator platform in the aft of 

, 
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the. vessel is used for lifting one or two barges at a 

time out of the water which is positioned properly on 

the platform by shipmounted constant-tension winches. 

Cantilevers at the ship's stern support the hoisting 

machinery to hoist the 2,700 ton capacity platform to 

th~ desired deck level. It is important that the 

platform be levelled exactly with the deck in order 

.that the barges can be transferred from the elevator 

platform to their respective stowage locations by the 

ship's two barge transporters, which as with the Seabee 

ships travel on specially designed rail tracks. During 

sea voyages the platform is locked on cantilever 

supports in a position about 200 mm above the upper 

deck. On the whole, 8 winches in four pairs at each 

corner of the vessel with drive units installed in the 

cantilever structure on the upper deck, comprise the 

ship's lifting machinery. 

The Valmet designers have prescribed four conditions for 

oPtim~m barge handling viz; (18)a) air temperature minimum 

of 200 C; b) air hu1midity of 0-100%; maximum wave 

height in loading area of 1.0 m (3.28 ft) and a maximum 

strea~ velocity of water 2.5 m/s (4.85 knots). In these 

conditions, the speed of the lifting platform is 0.7 m/ 

min loaded and 1.4' m/min unloaded, while the correspond

ing speeds of the transporters are 5.7 m/min and 12 m/min. 

With these values the theoretical loading time of the 

ship is 13 hours or 2,600 tons per hour. 

As to the D-M barge fleet, the Valmet Pansio sllipyard _ 

in Turku (Finland) received an order to build 56 barges 

for the Danube Shipping Company in 1977-1978. 

(f) Feeder Systems 

With BCVs, as with other large capital intensive vessels, 

there is an economic advantage in limiting the number of 

ports of call of large barge carriers. As stated 

previously, the size of the first generation BCVs 

(especially.their length 241-272 m and drafts of 10.7-

12.4 m) restricts the range of ports and trade routes 
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they can operate on and, in consequence the slow 

adoption of the earlier versions of the technology. Eventhough 

in relatively sheltered waters, coastal waters and river 

systems, the barges can be towed between main and smaller 

ports, there are obviously clear advantages in using a 

smaller BCV for feeder operations or intermediate length 

routes, for instance, BACAT I was just such a vessel and 

today there are others operating in similar manner. 

i) fLASH (feeder LASH) 

This barge was developed in the mid-1970's for use by 

Central Gulf Lines. This is a semi-submersible barge 

using the float-on/float-off technique of barge-handling. 

The fLASH could be comparable with a floating dry dock 

which is ballasted and semi-submerged to a docking draft 

permitting 8 LASH barges to be floated on and off. After 

deballasting the unit;is towed over short to medium dis

tances on coastal or deep-sea services. This 81.68 m 

(268 ft) by 24.38 m (80 ft) units have been operating 

in the Gulf of ~lexico, South East Asia and the Middle 

·East and was introduced into Europe in 1978, where they 

operate between Sheerness and inland ports in Europe. 

Larger 15-barge units have since been constructed and in 

1979 one of these latter units was given its own 

propulsion and it commenced operation in September of 

that year. Although, the FLASH units can be described 

as towed ocean going barges, it has been noted that 

comparatively with existing vessels in this category, 

t.hey are slow, not highly manoeuvrable and easily 

influenced by adverse weather conditions(19). Hence the 

need for a new design. 

ii) SPLASH (Self-Propelled LASH) or LASH-19 

The first ship of this design entered service in 1978. 
. , 

This 19-LASH barge carrier as the acronym signifies is 

a self propelled small LASH ship which also operates on 

the float-on/float-off method. The ship uses an open 

well deck for the carriage of barges. This deck is ballasled 
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to a draft of 10.4 m to allow up to 19 LASH barges to be 

floated into its well deck. ~~La~di~on to this capacity ~ 

a partial deck forward of th~ .·~rovides space for a ~~/ .. 
total of 108 TEUs. Without i;s~otn container handling 

gear this ship is prone to use shore based gantries for 

its container operations. It is on record, that a com-

bined barge/container handling operation of a full load 

·of containers and barges takes 12 hours. Two of these 

vessels, Mammoth Oak and Mammoth Willow are today in 

service operating between Europe and the Persion Gulf 

where they serve as feeder vessels for the onward move·-

ment of lighters brought from America by the larger 

carriers. These ships therefore combine main line 

operations with feeder role. 

(g) Other Developments and Advances 

To complete the picture,mention is given to some other 

less prominent barge carrying 'systems and others in the 

pipeline. First, in this category is the DockliftI 

. which was introduced in 1972 by a subsidiary of Holland 

America Line (Dutch Vandelaan). The ship is 104.5 m long 

of which 88 m aft comprises the dock space. This 15.2 rn ". 

wide dock is sealed at the stern by a hinged ramp. To 

handle cargo this ramp is lowered and the vessel bal~_ 

lasted to a depth of 7.6 m to allow a variety of cargo 

to be floated in. In the recent past, such cargoes have 

included small dredgers, dump barges, tugs and pontoons, 

in fact this vessel was used for the transportation of 

r.edu(ldant barges from Hull to Indonesia (13) •. ,In' 19.14, a 

90 m heavy lift Ro-Ro ship was modified to operate on 

the float-on/float-off principle as Docklift 11 and has 

been in service ever since then. The recent Condock 

(container-dock) design by the Ivest German Noviskrug 

yard at Rendsburg is basically an open well dock vessel 

just like those mentioned above but can carry either 

container or be ballasted to load or unload 3 LASH, 

2 SEABEE or 3 BACO barges or any small floating unit of 

comparable dimension. It is a 93.1 m by 19.6 m vessel. 
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In addition to those mentioned already, other designs 

are now available. The LASH systems have a design for 

a smaller barge-carrier with a simplified barge handling 

gantry capable of carrying 48 LASH barges. The Capricorn 

Corporation of Hong Kong also has a number of float-on/ 

float-off designs ranging from small feeder vessels to 

highly flexible carriers of intermediate size to the 

large China Clipper type as shown in Table 2.4. A service 

TABLE 2.4: The Capricorn Carriers 

Item 

LOA (m) 

LBP (m) 

Beam (m) 

Depth (m) 

Draft at Sea (m) 

Min.Draft Barge 

Max. It t1 

grt 

Loading(m) 

.. (m) 

dwt at Sea Draft (mt) 

Lightship 

Fo/Do/Fw 

(mU 

(mt) 

Displacement (mt) 

CB Block Coefficient 

Capacities: 

Containers TEUs 

Ro/Ro Lane Meters 

Barges Type & No. 

.. Container dwt (mt) 

Barge dwt (mt) 

Total Cargo dwt 

Crew 

Propulsion-Type/Shp MCR 

Speed Service - Knots 

Fuel Rate - TPD 

African China Capricorn Lasher 
Trader Clipper 400 12 

159 

244 

32.3 

24.0 

10.7 

9.1 

17.8 

292 

277 

32.3 

24.0 

10.7 

9.1 

17.3 

24,700 28,000 

35,000 41,000 

17,000 22,000 

4,400 6,700 

52,000 

.66 

768 

1,323 

, Capri-
100(21) 

63,000 

.66 

1,024 

1,701 

Miss. 
Ri ver( 14) 

12,800 

177 

165 

32.0 

19.7 

6.7 

9.9 

158 

150 

29.6 

15.8 

6.0 

9.9 

19,500 13,800 

15,600 10,150 

10,750 

3,400 

26,350 

.73 

432 

931 

Capri-
100(8) 

5,400 

7,380 

1,100 

17,530 

.65 

288 

720 

Lash 
(12) 

3,600 9,600 

21,000 

30,600 

21,500 6,800 

34,300 12.,200 

5,450 

9,050 

35 

;iDiesel/ 
: 38,000 

20 

125 

40 

Diesel/ 
50,000 

20 

165 

33 

Di:esel/ 
10,000 

14 

35 

26 

Diesel/ 
6,000 

13 

21 

SOURCE: Fairplay, Reference 20. 
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to use the Capricorn ships is envisaged involving the 

Mississippi river barge which would link the Mississippi 

river basin with the Rhine, the Middle East and China's 

Yangtze river, where a Mississippi river type transport 

system is to be established. Licences to build the 

triple transport vessels of the Capricorn designs have 

been given to the American Avondale shipyards and the 

Japanese Ishikawajima Heavy Industries. The Capricorn 

design is the work of David Seymour, the architects for 

the Capricorn Corporation. These shallow draft ships 

combine the capabilities of container ships, ro-ro 

yessels and barge carriers. It is thought that the 

flexibility offered by the design should speed-up turn

round times by permitting simultaneous loading/discharg

ing. Four specific types are offered. 

More recently the Finish shipbuilders, Valmet, have 

developed a barge carrying ship for the Capricorn 

Corporation. The design is capable of carrying the 

Mississippi barge and other barges used on the American 

inland waterways. The design has been produced mainly 
I 

to carry coal to overcome the lack of handling facilities 

at U.S. ports for deep draught ships. The coal barge 

carrier is envisaged to be a 132,000 tonner with a length 

of 339 m and a beam of 60 m. With a hull constructed 

as a U-shaped structure, with ballast tanks in the bottom 

and sides of the hull. The moulded depth of the hull 

would be 39 m. The ship would carry 18 of the 60.9 m x 

10.6 m Mississippi barges on each of the ship's four 

levels. This would give a total cargo carrying capacity 

of about 100,000 tons. Th~ design would operate on the 

float-in/float-off technique. ., 

The system is expected to operate between New Orleans and 

Le Havre and Rotherdam with barges moving inland in the 

Seine and the Rhine. But the designers fear that since 

the MissiSSippi barges are not compatible with European 

waterways there might be problems in barge integration. 

However, they are also convinced that since coal traffic 
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move mainly on the main river systems, there should not 

be too much difficulty in integrating the barges. 

A variety of barge carrier, concepts and developments 

is 'given in Reference 13. 

2.4 Barge-Carrier Services 

Some twelve years have gone by since the first barge

carrier service was inaugurated across the North Atlantic 

between the U.S. Gulf ports and North West Europe by 

Central Gulf Lines. Since the inaugural service in 1969 

by Acadia Forest, not only has the fleet increased from 

a mere one vessel in that year to thirty-five in 1981, (Table 2.5: 

but in addition there have been some modifications to 

the original LASH concept both in terms of cargo-handling 

technology and vessel design. Over this period, the 

services of barge-carrying ships have also been extended 

over a much wider geographical area and, at the same 

time, operational experience gained by shipping companies 

involved in BCV op~rations. The object of this section 

is to review the service pattern of BCV operations and 

the performance of their services on the routes served. 

2.4.1 Trading Patterns and Performance 

In order to have a proper assessment and analysis of the 

trading performance of the ships, information on the 

voyages made by 17 BCVs incl'uding the BACO liners, during 

1981 and early 1982 were obtained from Lloyds Voyage 

Records, the analysis of which is contained in Tables 2E' 

and 2.7. It is pertinent to state at this outset that 

the results shown in these tables may not be absolutely 

accurate due to the inherent weakness of the base 

statistics. For instance, the voyage records show only 

the date a ship arrived and departed from port without 

showing what time of day it arrived or left and, in some 

cases, only arrival or departure dates are shown. This 

weakness in the records presented some difficulty in 
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TABLE 2.5: Deep-Sea Barge Carrying Fleet as at Mid-1982 

Operator 

Central Gulf 

Delta Line 

Farrell Line 

'Waterman 
Line 

Prudential 
Line 

Combi Line 

Lykes Lines 

BACAT-. 
Reederei 

Danube-Sea 
Line 

Baco-Line 

Vessel 

Green Valley 
Green Island 
Green Harbour 
Acadia Forest 
Atlantic Forest 
Mammoth Willow 
Mammoth Oak 
Mammoth Spruce 
Flash I 
Flash 11 
Flash III 

Delta Mar 
Delta Norte 
Delta Sud 
Delta Caribe 

Carrying Capacity Total No. 
LASH- Containers of Vessels 
Lighters TEU 

89 
89 
89 
83 
83 
18 
18 
15 

8 
·8 

8 

74 
74 
74 
49 

108 
108 

288 
288 
288 
334 

11 

4 

~~stral Lightn\~ 50 550 

Austral Rainbow 
Austral Moon 

Robert E.Lee 
Stonewall Jack
son 
Sam Houston 
£dward Rutledge 
Benjamin 
Harrison 

Lash Pacifico 
Lash Atlantico 
Lash Italia 

Bilderdyk 

Doctor Lykes 

Mm~oil\., L'J~ 
T\ll\~ L"'i\(~ 

BACAT I 

Yulius Fuchik 
Tibor Szamuely 

(A 3rd ship on 
order) 

Baco-Liner I & 
II 

50 
50 

89 
89 

89 
89 
89 

74 
74 
74 

550 
550 

665 
665 

3 

5 

3 

83 1 

38 Seabee-lighters or 
24 Seabee-lighters 
in hold & tweendeck 
plus 824 Containers 
on upper deck 3 

10 BACAT-lighters 
+ 3 LASH-lighters 

26 Danube-Sea lighters 

1 

26 Danube-Sea lighters 2 

12 Baco 665 max. 
barges 

TOTAL 

2 

35 

• waterman in April 1979 sought tenders for a further 4 LASH ShiPSj 
dependent upon the availability of adequate government 
suhsidies for their 0 eration. 
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computing ship's time in port but, by and large, the 

analysis of the two tables compare very well with 

previous work done by Hilling and H.P. Drewry in this 

d
(7,13) regar • 

2.4.1.1 North Atlantic Services 

~he three major operators on this route are Central 

Gulf Lines, Combi Line and Lykes Lines. 

a) Central Gulf Lines 

With its present fleet of eleven barge-carrying ships, 

Central Gulf Lines is the f.irst and largest BCV operation. 

BCV service between North America and North West Europe 

was inaugurated in 1969 with Acadia Forest which was 

later in 1970 joined by her sister ship Atlantic Forest. 

In addition to this pioneering two vessels, the Line 

has three other main-line carriers: the Green Valley, 

Green Island and Green Harbour; also six feeder units 

of the SPLASH and FLASH designs. The forest class of 

vessels are the main carriers on this route trading 

originally from their American principal ports of New 

Orleans and Houston (occassionally Mobile, Brownsville 

and Florida I"ere covered) to the European ports .of 

Sheerness, Bremerhaven and Ro~rdam with occassional 

calls at Antwerp. Today, however, the service pattern !~ 
has changed, Houston no longer represents an important 

home port as it was called at only once by each of the 

vessels (Acadia and Atlantic Forest) in the p~riod 

reviewed. After a period of temporary employment between 

the U.S. Gulf ports and the Mediterranean in the late 

seventies, the Acadia Forest and Atlantic Forest are back 

to their traditiqnal service from the U.S. Gulf to North 

western Europe. 
i 

Both ships operate mainly from New Orleans to Rott:erdam, L~ 
Bremerhaven and Sheerness in Europe with Acadia 'Forest 

making regUlar calls at Bilbao (Spain). Originally, 

there was a service frequency of 15-20 days, but today 

, 
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with the seeming service rationalisation service 

frequency has dropped to a monthly sChedule. Originally 

designed to transport forest and paper products from 

New Orleans to processing plants in Europe, the forest 

class of BCVs have expanded their commodity range to 

include iron and steel, fertilizer, resins, machinery, 

foodstuffs, rice, manufactured and semi-manufactured 

.general cargo. 

b) Combi Line, Hamburg-Rotherdam 

Combi Line was formed in 1972 as a joint venture between 

Holland America Line and Hapag~Lloyd with the specific 

objective of operating a barge-carrier service between 

the Continent and U.S. Gulf ports. The Bilderdyk, which 

inaugurated the service in March, 1972, and the ill

fated Munchenboth built by the Cockerill Yard at Belgium 

were the first European· buil t barge-carriers. Both 

ships operated on this route until 1978 when the Munchen 

was lost during 

of the Azores. 

her 62nd voyage in a heavy storm north 

The original service covered New Orleans, 
. , 

Houston and Savanndh including occassional calls at 

Charleston, Jacksonville and Galvestoll on the American 

side and Waterford (Southern Ireland) Sheerness, Antwerp, 

C{ Rorterdam and Bremerhaven in Europe. Rationalisation of 

service in 1974 led to the elimination of Sheerness and 

Waterford from the service itinerary with Rotherdam being 

used as a transhipment port for Antwerp barges. Present 

service covers only New Orleans, Savannah, Jacksonville, 

t (. Rott.erdam and Bremerhaven. 

c) Lykes Liners, New Orleans 

Lykes presently owns a modern fleet of 41 ships including 

the three Seabee vessels. These Seabee carriers are the 

largest and most modern in the fleet. Since the inaugural 

service in June, 1972, the three vessels, Doctor Lykes, 

Almeria Lykes and Tillie Lykes have operated mainly from 

the American Gulf ports of New Orleans, Galveston, 

c. 

Houston and Mobile to London, Rotterdam and Bremerhaven It· 
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in Europe. Up to 1975 Leith in Europe, on the East 

Coast of Scotland was served and also until 1977 

Le Havre was part of the itinerary. More recently, 

Houston and Mobile seem to have been less important 

and sailing schedules as at the end of 1981 extended 

to Gibraltar, Port Said, Alexandria, Leghorn and 

Antwerp. The general adverse economic climate has 

apparently resulted in service rationalisation. On 

the London run, the former 10-12 day schedule has been 

reduced to a monthly service and supply of shipping 

capacity also reduced from three to two vessels. Part 

of the austerity measures is the Hamburg service whi.ch 

since 1977 has been fed by a towed feeder service from 

Bremerhaven. It has been stated that as at 1979,this 

feeder service had made 400 trips witllout damages to 

cargo, tug or barge(21). Cargoes carried include a 

variety of iron and steel products, cllemicals and 

general cargo containers westbound while eastbound, 

forest products, maiz~, rice, cotton, machinery and 

chemicals form part of the traffic. 

The performance of these vessels over various periods 

is analysed in Tables 2.6 and 2.7. Under the column 

showing operational days, only the period during which 

the vessels ·were actively trading have been used in the 

computations. Days in port in excess of 5 days during 

any of the periods reviewed were assumed to be "off 

hire" time (that is time out of active service due to 

break downs, repairs, annual dry docking or other 

circumstances and were accordingly deducted from the 

maximum possible operational period as shown by the 

figures in parenthesis). 

The operational period of the four ships under review is 

.258 days on average within which time they made 7 round 

voyages, each lasting an average of 38 days. Time spent 

in port by the 4 ships was 8.5 days and time at sea 

averaged 29 days. On average the vessels spent 24% of 

their operational time in port. This proportion of 
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total time in port compares favourably with the 23% 

calculated by Drewry 
( 7 ) 

for the 4 ships and 25.6% 

arrived at by Hilling(13) • The slight discrepancy with 

the last figure might have been caused by different 

assumptions as Hilling's calculations included what 

might have been vessel non-operational time. On the 

whole, the results are in line with those of the two 

·studies inspite of the fact that different time perio.ds 

were involved. 

The Acadia Forest spent more time per round voyage 

(40 days) than the other vessels resulting in a higher 

time in port of 11 days, 27% of its total time. The 

longer voyage duration might have been due to the 

inclusion of Bilbao in its sailing schedule. From the 

records, it shows that sea time to Bilbao from either 

Bremerhaven or Sheerness took a consistent 2 days. 

This makes up the difference between the voyage duration 

time of 37 days for Atlantic Forest. Ih fact, Hilling's 

analysis for Atlantic Forest is 38 days. Another 

interesting point to note is the performance of Almeria 

Lykes. She spent only 16% of her time in port, bu·t 

has the same total sea time as Bilderdyk and made less 

c~ll s and yet ended up ~/i th 6 voyages as compared to 

Bilderdyk's 7.5 •. There are two reasons for this discrep

ancy: one is the fact that the Seabee vessel lost 19 

days non-service period, and the other is larger voyage 

duration caused by a combination of slow steaming and 

port diversification. If the vessel had operated at 

its service speed of 20 knots, the 19 days lost would have been 

enough to cover a round voyage between New Orleans and 

London, a voyage distance of 9620 nautical miles. At 

20 knots it would take 20 days to complete a round 

voyage, but the vessel during the period operated a 

service speed of something between 15 and 16 knots and 

as a result spent longer time at sea. The firkt voyage 

took 48 days as the ship called at Mediterranean and 

Middle-Eastern ports. The other 5 voyages took between 

33 and 36 days. If the ship had maintained a regular 
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33-days voyage duration at 16 knots during 

she would have saved some 15 days (48-33). 

the period 

Adding 

this to the 19 days out of service time would have 

given her another round voyage thereby bringing her 

voyage performance almost at par with Bilderdyk's. 

These are s6me of the variables against which the results 

.of the analysis should be compared. An average of 32 

total calls were made, 4.7 calls per round voyage and an 

impressive 1.8 days port time per call on this route. 

The traffic carried on this route is varied and diverse. 

In the U.K. LASH total traffic was in the region of 

125,000 to 150,000 tonnes (1980) with no great deal of 

westbound return cargo(19). There is no doubt that the 

general recession in world trade and shipping has 

affected trading on this route as well as others. 

2.4.1.2 American Gulf/East Coast-Middle and Far East 

Central Gulf Lines~ Waterman Steamship Corporation and 

Prudential Lines all operate on this route. These 

companies operate a combination of services from the 

U.S. Gulf ports and/or East Coast ports to the Middle 

East, Far East and the Mediterranean. 

a) Central Gulf 

The Central Gulf's newest trunk line carriers, Green 

Valley, Green Island and Green Harbour are employed on 

this route in addition to feeder services offered by 

SPLASH vessels - Mammoth Willow, Mammoth Oak and Mammoth 

Spruce, and also the FLASH ships, FLASH I and 11. The 

"Green" class vessels are pure barge-carriers with 

larger barge carrying capability (89 barges as against 

their predecessors 73) and are faster. They run the 

service mainly. from U.S. Gulf ports to the South Atlantic 

and the Middle East either directly or via their tradi

tional North European ports or via Dubai for the Arabian 

Gulf or another port in the United Arab Emirates for the 
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Middle East. From here the ships sail to South East 

Asia (Singapore) and other Malaysian ports including 

Penang and Port Kelang with connections -to non-pivotal 

ports such as Jakarta, Surabaja, Belewan and Jambi. 

The feeder vessels FLASH I and II are employed in the 

South East region around Singapore, while Mammoth 

Spruce operates in the Arabian Gulf where it serves the 

.ports of Abu Dhabi, Dammam, Dubai and Doha. In the 

same region, Mammoth vlillow and Mammoth Oak offer a 

shuttle service between Antwerp or Rot~erdam (linking i~ 
Sheerness) and Jeddah, Yenbo, Mokha, Giz~n and Hodeidah. 

b) Waterman Steamship ~orpora~l2~ 

Waterman Steamship Corporation has a fleet of 21 vessels 

amongst which are 5 barge carriers. The first three 

pure LASH vessels, Robert E. Lee, Sam Houston .and 

Stonewall Jackson were launched in-.1974 to replace the 

lines conventional tonnage on the U.S. to Middle East and 

India routes. The other two are the latest additions to 

the BCV fleet, commissioned in 1980. These LASH/Container 

ships have a capacity for 665 TEUs and represent the 

world's latest addition to the LASH fleet. These ne~J 

ships, Edward Rutledge and Benjamin Harrison, like the 

other LASH ships operate from the U.S. East Coast ports 

of New York, Hampton Roads, Charles ton and Savannah and 

also New Orleans and Houston in the Gulf to a diverse 

schedule of ports in the Middle East and South East Asia. 

Recent voyage records show that these vessels called at 

Jeddah, Port Said, Gibraltar, Assab, Hodeidah, Aqaba, 

Haldia,Dammam, Kuwait, Port Sudan, Djibouti, Bombay, 

Karachi, Mormugao, Mina Qaboos, Kandla, Haldia, Madras, 

Colombo (Sri Lanka) New Mangalore and Port Kelang. Even 

with this complex itinerary the two ships studied spent 

only 25% of their time in port. Due to the difficulty 

in analysing the raw data derived from the voyage records, 

it was not possible to extend the analysis for Benjamin 

Harrison beyond the point of only determining the number 

of days she spent in port, but fortunately, for Edward 

Ru tledge further anal ysis was made as shown in ::1;2 table. '-'7 
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c) Prudential Lines 

Prudential Lines started its barge-carrier operations 

in January, 1971 with LASH Italia. By Autumn of 1974 

the LASH fleet of the Line had risen to five vessels; 

the new additions being LASH Turkiye, LASH ~spana, 

LASH Atlantico and LASH Pacifico, all capable of carry

ing 74 barges or a- combination of 49 LASH lighters and 

334 TEUs. Owing to some labour problems at U.S. 

Atlantic and Mediterranean ports coupled with the fact 

that "the problem for LASH was that the box tied the 

barge system up,,(23) despite the fact that the ships 

had their own crane. The service was reorganised in 

1977. In that year, the service was changed to a pure 

barge-carrier operation and the ship-borne container 

cranes were removed. LASH Turkiye and 220 LASH lighters 

were sold to Delta Line while LASH Espana and 25 LASH 

barges were sold to Farrell Lines. 

Right from the inception of its BCV operations, Prudential 

Lines has operated from American East Coast ports of 

New York, Hampton Roads and Charleston to Mediterranean 

destinations mainly with some service extensions to 

ports in the Arabian Gulf. Recent sailing information 

shows that on the American side Baltimore, Philadelphia, 

Wilmington, Port Arthur, Galveston and New Orleans are 

now called at on occassions while in the Mediterranean 

and beyond, Istanbul, Alexandria) Haifa, Gibraltar, 

Constanza, Ashdod, Port Said and Izmir are called at by 

the three vessels, the main ports being the first three. 

The Prudential ships suffered heavy loss of revenue 

earning time as over 55 days were lost by LASH Atlantico 

and LASH Italia. The three vessels spent an average of 

24% of their time in port with one spending only 15%. 

This 

this 

figure is however questionable as 

particular vessel did not seem to 

the records on 
i 

be complete, hence 

its elimination from the rest of the computations. The 

two vessels in Table 2.7 made an average of 4.5 round 

voyages, each lasting 46 days: 13 days in port and 

j, 
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33 days at sea with an average port time of 29%. With 

an average of 8 calls per round voyage, each vessel spent 

1.7 days in port per call. LASH Pacifico has a better 

performance than LASH Atlantico because of the 58 days 

lost by the latter which resulted in operational time 

difference of 42 days, enough to complete a voyage on the 

route. 

2.4.1;3 South Atlantic Services: North America to 

South America 

This service is operated by Delta Lines with three of 

its four barge/container carriers: Delta Mar, Delta 

Norte and Delta Sud. Since their commissioning in 1973 

these ships have been operating a forthnightly service 

between American Gulf ports and the Northern and 

Eastern coasts of South America. The Delta Carribe, 

ex LASH Turkiye of Prudential Lines is also owned by 

Delta Lines which converted the ship back to a LASH/ 

Container vessel. Recent sailing information shows 

that this vessel i~ operating between U.S. East coast 

and the Mediterranean but prior to 1>81 it had served 

on the South American route. The main American ports 

of the three vessels that operate the route reviewed 

here are New Orleans and Houston; from where they 

serve ports in Honduras, Jamaica, Venezuela, Brazil and 

Argentina. The South American ports being served are: 

Maracaibo (Venezuala), Paranagua, Rio de Janeiro, 

Salvador, Rio Grande, Santos, Guanta, Montivideo, 

Las Piedras and Buenos Aires. The service involves 

some double calling especially at Santos but on the 

whole the ships maintain an excellent consistency of 

port itinerary. 

The service did not SUffer any significant loss of 

operating time because only iD days were lost, leaving 

the service with an average operating time of 242 days 

within which an average 5.5 round voyages were made, 

each taking 44 days. The"average port time of 12 days, 
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that is 26.8% of service time, is qUite a good performance 

in view of the almost regular double calls made at Santos 

and some of the other ports. Perhaps more interesting 

is the fact that of a total average port call of 48 calls, 

averaging 8.7 calls per round voyage, only 1.4 days were 

spent in port per call on the average. 

·2.4.1.4 u.s. West Coast - Oceania 

This service was initiated by Pacific Far East Line in 

May 1973. This company as the first shipping line to 

order deep-sea barge-carriers and the first to abandon 

BCV operations deserves some special mention as to its 

rise and fall. In November 1967, before the ordering 

of Acadia and Atlantic Forests from Japan, the company 

ordered six LASH/Container vessels from the Avondale 

Shipyards of New Orleans. During the 25th year of its 

existence as a Shipping Line the PFEL in the summer of 

1971 inaugurated a barge/container service between 

. American Pacific coast and the Far East with Thomas E. 

Cuffe, a LASH/Container ship. In 1973, the U.S. Pacific 

coast to Australia and New Zealand service was started 

using the Philippine Bear. Two years later in September 

1975, Japan Bea~ a pure LASH carrier, inaugurated a new 

service from the U.S. Pacific to the Arabian/Persian 

Gulf. But before long, the Line was overwhelmed by 

managerial and operational problems due partly to dock 

labour problems in Japanese ports, in Hong Kong as well 

as in the Australian ports. The use of glass fibre 

lighters also incurred serious economic losses for the 

company as a result of incessant repairs. These problems 

were compounded by the mixed service offered by the 

company whereby containers depended on port conditions. 

It is also said that the Line's sailing patterns were 

distorted by vietnam military traffic. In early 1975, 

the China Bear ceased to operate on the service and in 

January 1976, the Philippine Bear and China Bear were 

sold to Farrell Lines. In the following year the remain

ing ships were taken out of service and converted to 
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container ships of 1960 TEU capacity; finally, in 

June 1978 PFEL stopped operations. 

Perhaps the situation discussed above could be better 

explained in Hamilton's words who, during the discussion 

sessions of the Barge Conference of 1977, came to the 

conclusion that: "PFEL sold two of their ships to 

.Farrell Lines on the West Coast. Farrell Lines are 

running them from the West Coast to Australia, the same 

run, on which PFEL could not make money. We asked the 

President of Farrell Lines what they have done which 

was different and, he said, "we just went out and got 

the cargo", so it is not only the type of system, it is 

h "t" (24) ow ·you run l. • 

So the U.S. West coast to South Pacific service was taken 

over by Farrell Lines wi th their thL-ee LASH/Container 

ships: Austral Lightm~~~"~' - ex LASH Espana, Austral t 
Rainbow - ex China Bear and Austral Moon - ex Philippine 

Bear. However, towards the end of 1981, the Line withdrew 

the first two ve·ssels from service and instead transferred 
\ 

them to American Military Sea-lift Command on a two-year 

time charter(2S). The last vessel also is expected to ,~ 
have been withdrawn by now and its redeployment is not 

known yet. These rationalisations are .sequel to a bid by 

the Line to stem losses from its India-Pakistan and 

Mediterranean trades. When the three vessels were in 

service, they operated from San Francisco, their home 

port, to New York and hence to Sydney, Melbourne, Brisbane, 

Newcastle, Townsville, Burnie, Launcester, Geelong, 

Littleton, Auckland and back to Tacoma, Vancouver, 

Columbia River, then back to San Francisco. Their opera

ting performance is not different from the rest of the 

ships reviewed. The two vessels appear to have spent a 

more or less consistent 24% of their time in port with 

3-4 round voyages averaging 60 days each having a steady 

pattern of time in port and at sea; spending only 1.4 

days per call on an average 10 calls per round voyage. 
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2.4.1.5 North-West Europe-West Africa 

This is the most recent deep-sea BCV route inaugurated 

in 1979 by the West German Company of Rhein, Maas und See 

of Duisburg vJith BACO-Liner 1. The Rhein Maas group 

was originally an inland waterway operator who later 

diversified its inland waterway operations to include 

h t "t S d" " B"t" and El."re(26). S or -sea serVl.ces 0 can l.navl.a, rl. al.n 

With such a 6ackground, the Group sow an opportunity in 

the spectacular Nigerian Port congestion of the mid

seventies which involved a great deal of diverse shipping 

services. That was the time the Company became involved 

with Nigerian trade and decided to design a tailor-made 

barge-carrier for the trade. A new shipping line was 

founded (BACO Liner GmbH, Emden) to run the service and 

in February 1980, a second carrier, BACO-Liner 11 joined 

the service. 

The two ships maintain a monthly serv.ice from Bremen, 

Fl,ushing, Hamburg, Sheerness and Sunderland to Lagos/ 

Apapa mainly and occassionally"Warri and/or Port Harcourt. 

BACO I calls at Sheerness in the U.K. while BACO 11 

includes Sunderland in its schedule. At Sunderland, the 

mother ship is moored to a b"oy at the entrance to the 

river while the barges which are reported to carry an 

average payload of 600 tons are towed to Hendon Dock 

approximately half a mile from the mother ship mooring 

point. In Nigeria the main port of call is Apapa where 

the mother ship moors in mid-stream within the dock area 

a·nd the barges towed to Kirikiri Lighter terminal. On 

occassions, the vessels steam to Warri taking l"to 1t days 

sea. time ot less depending on the water level at the Escravos 

river entrance. The experience as to date is that 

vessels can wait for up to 12 hours to get the appropriate 

rise in water le~. From Warri the barges are towed to 

wharves in the Escravos roads not very ·far from the main 

port area. 

Cargoes carried range from agricultural equipment and 
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machinery, transport equipment and machinery, all sorts 

of project hardware, bagged cement, fertilisers, 

phosphate, paper products and pulp, iron and steel 

products, chemicals, and a variety of general cargo 

carried in barges and containers on the inbound leg and 

scrap metal, agricultural exports, columbite and other 

mineral products northbound. The average payload per 

barge has been qUite impressive as barges are fully 

loaded on most voyages. The average payload per sailing 

inbound has been of the order of 700-800 tons per barge 

and 8-12 barges as against 4 barges per sailing for 

Sunderland. 

The ship's voyage performance has also been commendable. 

In common with the other barge carriers they main~ain 

a rather regular pattern of operation with port time at 

26%, varying between 9 and 10 days depending on number 

of ports of call. Their sea time averaged 27 days per 

round voyage. The ships together performed 20.5 round 

voyages between January 1981 and January 1982 with an 

average duration of 36.5 days per voyage with no loss 

of operating time except for 8 days which would appear 

to be lay time during which 8ACO 11 was at port in 

Hamburg. Both ships spent 2 days per port call on an 

average call of 4.7 for every round voyage. 

It is interesting that for many years. the proponents 

of the BCV technology have earmarked West Africa as a 

fertile market for the BCV but yet no shipowner was 

until now prepared to bail the cat either because of in

vestments already tied up in other shipping systems or 

due to the fact that most shipowners have always mirrored 

the possibility of BCV operations through the existing 

first generation ships which, because of their size and 

those of their barges did not seem to be justifiable in 

the West African trade. The fact that BACO Li~e GmbH 

is contemplating a third BACO Liner and BACO feeder 

vessels demonstrates the need to fit the technology to 

the market rather than have the market adapt itself to 

the shipping technology. 
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In the short sea scene, BACAT I, which was bought from 

its Danish owners in early 1977 by Mackinnon MacKenzie 

and Company of Bombay along with 4 sets of barges each 

comprising the normal BACAT complement, has been 

operating since then between Bombay and the Arabian Gulf 

where it calls principally at Dubai and Muscat. Besides 

the initial problems of introducing a barger-carrier 

service and the fact that barges are towed by river 

launches rather than tugs, the service is said to be 

running well; attracting a market share of about 70% 

of total Bombay cargo destined for Dubai and Muscat(27). 

., 
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TABLL 2.2: Main Fe<ltures of Existing Barge Carrying Vessels 

, Lasn Seabee Bacat Flash I Flash 11 Splash- valmet Baco-i:lner 
CHARACTERISTICS (Lash 19) Seabee 

Length Overall (m) 250-272 267 104 81.7 -104.7 149.9 166.5 204 

Beam (m) 30.5-32.6 32.4 20.7 24.4 34.7 33.9 35.0 28.5 

Max. Sea Draught (m) 10.7-12.4 11.9 5.4 3.4 8.5 4.9 11.0 6.7 
M~x. Draft for Barge Handling 8.4 NIl. 10.4 7.7 
Barges (No. & Type) 74-89 38 3 Lash 8 Lash 15 Lash 19 Lash 26 Danube 12 8aco or 

Lash Seabee 10 Bacat \- 14 Lash or 
4 Europa. 

Barge Handling 446-510 2000 ton 400 tons Fo/Fa Fa/Fa Fa/Fo Elevator Fe/Fa 
Mechanism & Cap_ Gantry Crane Elevator Elevator 
Container Capacity (TEU) 650-1740 1800· 108 •• 500-652 
Container Handling Gear Ship Board Shore-Based Shore-Based Shore-Based 40 ton Ship 

G\ Gantry Crane Crane Crane Board Gantry <.n 
Speed (knots) 18-22 19.5 12.5 8 NIl. NIl. 19.0 15.0 
Pr-opu 1 slon Diesel/Turbine Steam Turbine Diesel Diesel Diesel Diesel Diesel Diesel 
Engine Po'Wer 26000 bhp 36000 shp NIl. NIl. NIl. NIl. (4x9000) 10700 bhp 

- 32000 shp 36000 bhp 
O'NT (tons) 30000-48000 39026 2510 2900 5500 10180 37850 21800 
Gross tonnage 26000-37000 21667 NIl. NIA NIl. NIl. 35877 
Net tonnage 19000-25000 12128 NIl. NIl. NIl. NIl. NIl. 15268 
Bale Capacity m3 I 

51300 
Holds 5-7 NIl. NIl. 



TABLE 2.3: Barge Characteristics (Existing Bar-oe Carrier Barges l River Barces and ProEosed BeV Barges) 

Barge Character lstlcs LASH ~1::;"B.st: BACAT BACO DANUS's- EUkQPA 1 EUkOPA 1I MISSISS1PPI CAPRI-l00C CAP,,1 
MAIN (D-M) (-200H) 100H 

Construction Double Double 
Bottom Bulk Bottom 
Head-fore Wall 
& Aft 

Length (m) 18.7 29.7 16.8 24.0 38.2 70.0 76.5 58.5 30.5 30.5 
(60.96) 

Breadth (m) 9.5 10.67 4.67 9.5 11.0 9.5 11.4 10.67 10.67 10.67 
(10.67) 

Depth (m) 3.96 5.18 3.30 3.9 3.2 3.5 3.8 3.0 4.4 
. (4.4) 

Area of Hatch 13.7mx 25.9mx 13-'jSmx 30.9mx NI" NI" N/A N/A N/A 
7.92m 9.76m 3.35 9.0m 

Area of Hold 18.3x 27.4x 31.8mx .. .. .. .. 
9.1 9.8 9.0m 

Max.Draught (m) 2.73 3.23 2.58 4.1 3.<2m 3.5 3.2 ?7 2.75 3.5 
<3.45) 

Carrying Capacity (tons) , 370 844.4 147 . 800 1100 1680 2210 13(,0 720 1000 

(m 3 ) 
(2000) 

Bale Capacity 555 1108 169 1110 1250 1680 2200 1820 1051 1421 

(m 3 ) 569m 3 1138m3 174m 3 
(2832) 

Grain Capacity 1220 
Weight of Barge 87 tons 171.5 tons 
Hatch Cover 3 Pontoon 7 3 Pontoon 

Hatch Covers Hatch 0'1 
Covers .0'1 

Weight of Cach Cover 2.5 tons 1. 3 tons 
DlsplacemC:1t (tonne!:» 454 1030 180 ~300 1950 2580 1650 850 ,130 

(2300) 
Cargo Hnadling La/La La/La Lo/Le Fi/Fo ri/Fo fa/Fa rc/Fo fo/fo ri/Fo Fi/Fo 

NOTE: Le/Lo J..oad on/Load off 

Fi/Fo • float in/Float off 

Fo/Fo float 'on/Float off 

'1 



TA6LE: 2.6 : Barge Carrier Trading Performance as at 1961/1962 

Cper~t.o" Vessel Period Route Operational Time In Time at % Port % Sea. 
days Port (da;tsl Sea (daxs ) Time Time 

Ce~tral Gulf Acadla Forest 1.4.61/16.12.61 U.S.Gulf/N.W.£urope 260 - 70 190 26.9 73.1 

" Atlantic Forest 25.2.Bl/22.12~Bl ditto (301-24l277 63 214 22.7 77.3 

Lykes Lines Almeria Lykes 8.4.Bl/18.12.81 ditto (254-19l235. 38 197 16.2 83.8 

Combl Line 61lderdyk 25.3.81/10.12.81 U.S. £.Coast/N .w. 260 64 196 24.6 75.4 
Europe/Middle East 

farrell L1ne Austral Light~<nln9 19.4.81/21.10.81 U.S/Canadian W.Coast/ (185-28l157 43 114 27.4 72.6 
I Australia/N.Zealand/ 

South Pacific 

" Austral Moon 7.4.81/21.12.81 ditto ( 258-15l243 60 183 24.7 75.3 
n Austral Rainbow 23.4.811 1.11.81 ditto (192-14l178 42 136 23.6 76.4 

Waterman Line BenJamin Harrlson 17.4.811 3.12.81 U.S.Gulf/U.S.East (225-29l196 42 154 21.4 78.6 
Coast/Middle £ast/-- . (J\ 
South East Asia ..., 

n Edward Ru t 1 edge 10.4.81/10.12.81 ditto (245-32l213 62 151 29.1 70.9 

Cel ta Line Delta Mar 10.4.61/ 7.12.61 U.S.Gulf/E.Coast 241 65 176 27.0 73.0 
South America 

n Delta Narte 4.4.61/16.12.61 ditto (256-10l246 70 176 26.5 71.5 

Del ta Sud 13.4.611 9.12.81 ditto 240 60 180 25.0 75.0 

Prudential L1ne L.ash Atlantico 16.4.61/16.12.81 U.S.East Coast/ \ (244-56 l186 59 127 31.7 68.3 
Mediterranean 

" Lash Italia 25.3.81/15.12.61 ditto (265-59l206 31 175 15.0 85.0 

" Lash Pacifico 25.4.81/20.12.81 ditto (239-11l228 58 170 25.4 74.6 
Saco Line 6aco Line[" I 11.1.81/27.1.82 N.W.E;ucope/ 381 99 282 26.0 74.0 

West Afr1ca 
n Baco Liner 11 9.1.61117.1.62 ditto (J73-8l 365 94 271 25.8 74.2 
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TABLE 2.7: Further Analxsls of Barge Can'ler Performance 

Vessel PerIod Round (1) Duration/ 
Voyages/ Round Voyage 

Period (daxs~ 

Acadia Forest 1.4.81116.12.81 6.5 40 

Atlantic Forest 25.2.81/22.12.81 7.5 36.9 

Almerla Lykes 8.4.81118.12.81 6 39 

811derdyk 25.3.81/10.12.81 7.5 35 

Austral Moon 7.4.81/21.12.81 4 61 

Austral Rainbow 23.4.811 1.11.81 3 59.3 

Edward Rutledge 10.4.81/10.12.81 3 71 

Delta Mar 10.4.811 7.12.81 5 48.2 

Del ta Norte 4.4.81116.12.81 6 41.0 

Delta Sud . 13.4.811 9.12.81 5.5 43.6 

t.ash Atlantic 16.4.81/16.12.81 4 46.5 

Lash Pacifica 25.4.81/20.12.81 5 45.6 

8aco-Llner I 11.1.81/27.1.82 10.0 38.1 

sac:o-Llner 11 9.1.81/17.1.82 10.5 34.8 

NOTE. Rounding off of figures may show some small differences 

1) t voyage represents one leg of a vcyage 

Time 1n Time at Percentage Total No. Average Average 
Port Sea . of of Callsl Port Time/ Call/Round 

Cda:t;s) (da:z:s) Port Time Period Call (dax s ) Vo:t,ase 

10.8 29.2 27.0 34 2.0 5.2 

8.4 28.5 22.8 26 2.4 3.5 

6.3 32.8 16.2 30 1.3 5.0 

8.5 26.1 24.4 39 1.6 . 5.2 

15.0 46.0 24.6 44 1.36 11.0 

14 45.3 23.6 28 1.5 9.3 

20.7 50.3 29.2 50 1.2 '16.7 

13 35.2 26.9, 50 1.3 10.0 

11.7 29.3 28.5 45 1.6 7.5 
'" 10.9 32.7 25.0 58 1.3 8.7 CO 

14.8 31.7 31.8 34 1.7 8.5 , 
11.6 34.0 25.4 37 1.6 7.4 

9.9 28.2 26.0 50 2.0 5.0 

9.0 25.8 25.9 46 2.0 4.4 
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CHAPTER 3: LINER SHIPPING SERVICES TO NIGERIA 

j.1 Introduction 

Liner shipping services to Nigeria in recent years have 

been characterised by the trend towards multi-purpose ships. 

These ships which enjoy the patronage of most operators, 

·to developing countries account for about 25% of the 

world's container carrying fleet on .a TEU basis (1) • 

Operators on the Nigerian route prefer the multi-purpose 

vessel to a fully cellular container ship because of the 

notorious trade imbalance problem of the west Afri~an 

shipping range. Although containers were first introduced 

to Nigeria in the heydays of the container revolution v/hen 

in 1969 one of the berths at the Apapa quay was specially 

equipped to handle containers using a 25 ton crane of 1929 

vintage(2) with an open storage area of 5 acres, the grcwth 

of containerisation has been hindered by the not uncommon 

constraints of trade imbalance, infrastructural deficiencies 

and underdeveloped port facilities and more recently opera

tional problems within the ports themselves. Inspite of 

these probleill3, however, containers and other unit load 

transport systems are gradually making a headway in the 

market especially with the recent proliferation of Nigerian 

port facilities. 

This section reviews the different li~er services to Nigeria 

from major trading areas. Conventional, semi-container 

and fully cellular services and ro-ro are all discussed 

with the exception of the BACO service which has already 

been dealt with in. the preceding se~tion. 

3.2 Conventional European and Mediteiranean Services 

The supply of shipping capacity is, in the Main determiried 
I 

by trade volume. European shipping services to Nigeria 

confirm the enormous international trade between Nigeria 

and Western Europe (including the Mediterranean). Certainly 

by virtue of her colonial ties with Europe, Nigeria's trade 
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with Europe (West) accounted for 67% of her total inter

national trade for three consecutive years, 1978-1980; 

as a result over 70% of liner services calling at Nigerian 

ports trade with Western Europe. The bulk of these 

services are provided by semi-container ships as Table 

3.1 illustrates, with conventional tonnage offering only 

a trickle service. 

Indeed multi-purpose ship is the name of the game as far 

as trade to Nigeria is concerned; in fact, based' purely 

on absolute numbers, about 75% of liner services to 

Nigeria are multi-purpose vessels. These vessels which 

have capability to carry as many as 750 containers or 

more, like the 20,000 dwt Maron and Melampus operated by 

Elder Dempster (Table 3.1) have become very popular in 

recent years not only as a replacement for older tonnage 

but equally as the standard mode on which newcomers to 

the trade base their fleet. This is confirmed by the 

newness of the tonnage. Between 1979 and 1980, the 

Nigerian National Shipping Line (NNSL) took delivery of 

19 multi-purpose ships from the Korean yard of Hyundai 

and Yugoslavian yards. 

Since the U.K. is the largest single trading partner in 

terms of trade volume, some 22.4% of total trade, the 

United Kingdom West African Line. (UKWAL) will be a 
S 

reasonable starting point. UKWAL is the Close~ conference 7 
system operating on the West African trades. This joint 

service composed of Elder Dempster Lines, Guinea Gulf 

(part of Elder Dempster), Palm Line and Hoegh Line on the 

European side and three West African national Lines: 

NNSL, Black Star Line of Ghana and Compagnie Maritime 

Zairose (CMZ) of Zaire, offers conventional service from 

Liverpool, London, M~ddlesborough,Dublin and Glas~ow to 

virtually every major port from· Dakar to Matadi either 

directly or through feeder services. The joint service 

operates a cargo-sharing policy which makes Elder Dempster 

and the NNSL the largest carriers as it entitles them to 

respectively carry 32.67% and 30.63% of available cargo up 

to 1982. In addition the service operates a revenue pool. 
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Figure 3.1: The West African Shipping Range 

,_ ... ....,..,.-

NOT~: The West African shipping range extends over 5,OOOkm of 

coastline from Mauritania to Angola. 
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TABl.E 3.1: 

Service Operator 

UKWAL 
UKWAL 
EAC 
Camship 
SNOV/Afrlc8tal~ers 
Scadoa 
SNCDV/Afrlcetalners 
SNCOV 
Scadoa 
E.O. 

SNCOV/Afrlcatalners 
" 
" • 

UKWAL 
• 
" 

DAL 
• 
" 

Scadoa 

Palm Line · " Stfram 
" 

" 
SNCOV 
Splosna 
MedAfrlca 

" 
SNCDV 
GBN 

• 
• 
• 

SNCOV IAfrlcatelners' 

" 
GBN 
P.O.L. (1) 
Euroflot 
GBN 
OAL 

" 
" 
Si tram 

" • 

European and M~dlterranea~ Liner Services (Particulars of Vessels) 

Ship 

Badagry Palm 
Bamenda Palm 
80r1n918 
Camllomba 
Celvlldos 

. Hoegh Bamere 
Arms Delmas 
Lucle Oelmas 
Mansart 
Maron 
Mentor 
Myrmidon 
Helampus 
Poltlers 
Rocheiort 
Royan 
Tours 
5155111 River 
Volta River 
Tano River 
Ulanga 
Urundl 
Usambara 
Vl11e de Bor-deux 

Africa Palm 
Apapa Palm 
Agbovl11e 
Bondoukou 
Bonoua 
Bouake 
Andre Delm8S 
Atlantla 11 
Amanda 
Pamela 
Barbarella 
Baron Star 
Cantal 
Correze 
Patrick Vieljeux 
OCean Ace 
Opal Bounty 
Patrlcla Adriana 
Membership 
San Pedro 
Sanaga 
Sloman Najade 
Jackquevl11 e 

Flag 

U.K. 
U.K. 
Denmark 
Cameroun 
France 
Norway 
France 

" 
U.K. ., 

" 
France 

Ghana 

W.Germa.ny 
" 
" 

France 

250 TUE - 499 TEU 

U.K. 
U.K. 
Ivory Coast ,. 

" " 
" " 

P'rance 
Panama 
Italy 

" 
W.G&rmany 
Panama 
France ,. 

Japan 
Liberia 
Spain 
Denmark 
Singapore 

" 
• W.Germany 

Ivory Coast 

Owt 

16505 
1~822 
19150 
16000 
15599 
24262 

" 24946 
20393 
20500 
20700 

" ,. 
216"18 
16300 

" 

16000 
" 

13879 

:14103 
25540 

14067 
-;9396 
16000 
;1600 

" 
21839 

8500 
3096 

"-13420 
18725 
15600 

17257 
11824 

6583 
15300 

8300 
19089 
19469 
10000 
15560 

Year of 
BuIld 

1979 
1979 
1978 
1979 
1975 
1980 
1978 
1978 
1977 
1980 
" 

1~77 
1976 

• 
• 

1980 _ 

1977 

" 
" 

1972 
1973 
1978 

1976 
1977 
1971 

1970 
1977 
1974 
" 

1973 
1976 
1977 
1979 
1976 
1970 
1971 
1978 
" 

TEU 
Capacity 

600 
600 

1160 
605 
510 

1183 
911 
911 
640 
795 
" 

773 
510 
• 
" 

50e 

• 
600 
• 

702 

400 
430 
250 
450 

" 
330 
312 
201 
" 

280 
410 
450 
" 

410 
357 
330 
325 
308 
408 
" 

440 
450 

Vessel 
Type 
SC 
SC 
FC 
SC 
SC 
RC 
FC 
FC 
FC 
SC 
" 

" 
" 
" 
• 

• 
" 
Fe 

" se 

SC 
" 
" 
" 

" 
BC 
SC 
Conv. 

SC 
BC 
Fe 
SC 
SC 
SC 
RC 
SC 
SC 
BC 
" 
SC 
" 

Route 

U .. K./W.Africa 
U.K./W.Africa 
Eu rope-W .Af rica 

" " 
" 
" ,. 
" 
" 
" ,. 

• 
" • 
" • 

" 
" 
" 
" 

" 

" 
" • 
• 
• 
• 

U.K./W.A!rica 

Europe-W.Africa 
" 
" 
" 

U.K./W.Africa. 
" . 

Europe/W.Africa 
" " 
" " 
" 
" " 

"ed./W.Africa 
" " 

" 
Europe-W.Africa 

" " 
" " 
" " 

Med./W.Africa 
Europe-W.Africa 

" • 
• 
" 

" 
" ." 
,. 

" .. 
" " 

Continued •••••• / 



TABLE 3.1: (Continued) 

Service Operator Ship flag Dwt Year of TC:U Vessel Route 
Build Caeacltx T:tee 

Jeco Nigerian Brewer W.Germany 7550 1980 371 se Europe-W .Af riea 
" Toge Bcewer " " " " " " 

Scadoa Saint francois France 17106 70/78 300 ee " " 
Saint Jacques Sweden 17009 1974 398 se " " 

" Saint Luc " 1967 " " 
Saint Paul France 17100 70/78 300 ee " " 

GBN Seevetal W.Germany 7679 1976 292 se " 
UK'''/AL.-ED Sekondi U.K. 12091 1979 450 U.K./W.Africa 
t:.O. Sherbo U.K. 12091 1974 410 " 
" Shonga U. K. 11618 1973 410 se " " 

UKWAL-EO Soi<oto U.K. 5657 1979 450 se " " 
<:AL Surmy Arabella Liberia 8500 1978 374 se tu rope-W. Af rlca. 
" Sunny Isabella 'iN .Germany 8500 1979 374 se " " 

Sunny Maribella " " " " " 
Splosna Tack.ler Arabia U.K. 4617 1978 370 RC Med-W.Afrlca 

" Taclc.~er Dosi:"lia U. K. 4634 1979 " " 
Tajin Mexico %31 i.5079 " " 

GaH !'~.r-ee Star P!:'",a."nd :E898 :974 440 BC £urope-iW.Afrlca 
...., 

P.O.L. (2 ) Tcrc:uise 3cu:':.ty Liberia 6596 :977 330 . Re " 
VI 

Sltram Ya::lous~ou<rO I Y::.r-y Coa3t :6746 1977 450 se " 
Yopougon :6909 1977 " " 
Yal(asse 16746 1978 " " 

NOTES: se Semi-co:1talner-
Re Ra-Ro-container 
BC Bulk-container 
Fe Fully Cellular Container 
Conv._ Conventional 
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The UKWAL service covers 30 regular ports of call on a 

3,500 mile stretch of the West African Coast with a 

combined fleet of 40 ships. The conference also owns 

its own container company - African Container Express 

(ACE) which, in addition to operating a fully-cellular 

service, runs the semi-container tonnage of the member 

lines. The service maintains a sailing frequency of 12 

sailings per month with six sailings per month on the 

Express Service from Liverpool and London to Apapa, while 

Middlesborough, Dublin and Glasgow are served less 

frequently. Since 1975, UKWAL has been re-equipping 

its fleet with modern multi-purpose vessels with consider

able container capacity. As can be seen in Table 3.1, 

the bulk of the tonnage was built between 1978 and 1980 

with container capacities ranging from 400 to 600 TEUs. 

Palm Line's Badagry Palm and Bamenda Palm are slightly 

larger than Elder Dempster's new tonnage, Sekondi and 

Sokoto. The African member lines are no exception in 

this modernisation trend as both the NNSL and Black Star 

have very new tonnages, deployed on UKWAL routes. 

UKWAL played a remarkable role in the mid-1970's during 

the notorious congestion at Nigerian ports by introducing 

flexible ships including ro-ro vessels and equipment coupled 

with effective labour management. As a result, they were 

able to achieve an off-loading rate of 1,000 tons per day 

during the period. Although UKWAL services were cut by 

about 30%(3) due to the imposition of import restrictions 

towards the end of 1978 by the Nigerian Government, trade 

picked up after the lift of restrictions •. Apart from 

trade between the U.K./Eire and West Africa, UKWAL members 

also participate in continental trades with the sUb-region 

under the Continent West Africa Conference (COWAC) which 

is the largest conference in terms of membership, albeit 

a more loosely organised one. 

COWAC in addition to the seven member. lines of UKWAL 

consists of 21 other lines including such notables as 

East.Asiatic Company (EAC), Societe Navale Chargeurs Delmas 

Vieljeux (SNCDV), the Belgian National Line - Cie. Maritime 
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BeIge (CMB), Scandinavian west African Line (SWAL) and 

other consortia. 

within COWAC, the french line SNCDV offers the widest 

variety of services ranging from conventional, fully 

cellular, semi-container to bulk-container services in 

the region. Its pure container service which is run by 

Africtainers will be discussed in Section 3.2. SNCDV 

in addition to operating a conventional service from 

North-West Europe and the Atlantic Coast of France to 

most ports in the Dakar-Matadi range is involved in a 

joint service with Deutsche Africa-Liner (DAL) and 

Societe Maritime Atlantique du Togo (SOMAT). The joint 

service which offers semi-containerised tonnage of betwee~ 

12,000 to 16,000 dwt operates only to Dakar; Abidjan, 

Lome, Apapa and Tema. 

affected UKWAL members 

The import restrictions which 

in 1978 affected the SNCDV to a 

lesser degree since its main sphere of interests is in 

the former French colonies of Senegal and prosperous Ivory 

Coast. 

The Belgian National Line (CMS) operates a semi-container 

service with conventional tonnage capable of carrying 

containers and offers weekly sailings jointly with DAL, 

Nedlloyd, Cie de Navigation Denis Freres, and SNCDV from 

Europe to West Africa within COWAC. It also runs an 

independent semi-container service jointly with the Zaire 

National Line, CMZ, to major ports within the Matadi range. 

CMZ, typical of most developing countries' national lines 

aspiring to carry a considerable amount of their trade in 

line with the UNCTAD 40:40:20 prescription, also offers 

small scale conventional services from West Africa to 

North-West Europe and the Mediterranean. 

An important feature of the Europe to Nigeria trade is the 

upsurge of national and independent lines. On top of the , , 
list are the larger carriers with more diversified services 

including, the Nigerian National Line - NNSL with a fleet 

of 33 modern ships out of which 16 are d~ployed on the 

., 
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European route, Ghanaian Black star Line which operates 

the fullest world-wide services, the fast developing 

Ivorian Line, SITRAMj amongst which are smaller lines of 

those of Cameroun-CAMSHIP, Benin-COBENHAM, Gabonese 

SONATRAM and Senegalese SENAM, none of which operate more 

than a single route conventional service. 

In Nigeria shipping development has moved a step further 

and productivity on the continental route is encouraging. 

Between April and December, 1980, the NNSL had 77 sailings 

between Nigerian and Continental ports with 16 ships. The 

details are as follows(4): 

No.of Ships Route/Service Sailings Freight 
Tonnage 

6 COWAC North-Continent/Apapa 27 270,000 

4 COWAC North-Continent/ 9 81,000 
Port Harcourt/Creek 

4 COWAC South-Continent/Apapa 33 247,500 .. 

2 Steel Project Service- 8 88,000 
Con tinent/Warri 

16 77 686,500 

The ships are all multi-purpose out of which ten are owned by 

the Line and six chartered. Also on the UKvlAL route the 

trend is the same with 9 ships running on the route, a total 

of 29 sailings were made and 337,000 metric tonnes carried 

within the same period. The line apart from operating 

within the frame\.ork of UKWAL and COWAC also belongs to the 

Far East-West African Conference, FEWAC, American-West 

African Freight Conference (AWAFC), Mediterranean West 

African Conference (MEWAC) and runs an 

and South and 

independent conven

East Asia in addition tional service to Europe 

to a partnership started in 1978 with Scadoa (a consortium) 

providing a monthly semi-container service including the 

"anne-Marie Kruger" (a modern semi-container ship) from 

French ports to Apapa. 

Although presently the NNSL carries less than 10% of Nigeria's 

total seaborne international trade, plans are in the pipeline 

to equip the line with pure unit-load ships in a bid to 
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enable the Company to carry about 30% of trade generated 

by the Nigerian economy by the end of the fourth develop

ment plan period in 1985. Well over 60% of total UKWAL 

traffic is Nigerian by origin or destination and in 1974 

only 7% of this total was carried by the NNSL, but today 

over 30% of total UKWAL traffic move in NNSL ships. 

Within COWAC,NNSL has been carrying 40% of Nigeria's 

traffic since 1979. 

Since the trade expansions of the 1970's ushered in by 

the so-called oil boom, trade to Nigeria in pa.rticular 

and generally West Africa has been cllaracterised by the 

growth of a medley of shipping services mostly chartered 

conventional/semi-contairier tonnage operated by both 

indegenous and foreign interests. The largest independent 

in this group is Green Line, an indigenous Nigerian line LA 
which runs a North European liner service sustaining, as 

at the end of 1979, seven owned ships and four chartered. 

It is not intended to cover the heteregeneous mixture of 

shipping services that abound on the Europe to Nigeria 

range and discussion therefore will be restricted to 

those that matter. In July 1979, Golden Liberty Lines, 

a Nigerian indt.geneous line backed by Inlaks, a large /,,;. 

Nigerian importer with a fleet of five chartered vessels 

of around 6,000 dwt capable of carrying 40 TEUs on deck 

commenced operation, sailing thrice a month from the 

Continent to Apapa. As at 1979, some $9 million invest-

ment in terminals and equipment was reported. Sea 

Dantainer, an amalgam of U.K. and indegeneous capital was 

formed in mid-1978 to provide fully cellular services 

between Northern Europe and Nigeria. Instead of the 

original cellular commitment, however, the service 

offers hybrid conventional/container service on a three 

weekly run from Northern Europe (including the U.K.) to 

Warri which is well connected either by road or inland 

waterway to the new federal capital at Abuja and by road 

to the commercial centres of the North, Kano and Kaduna, 

1158 kms and 896 kms away respectively. 
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The coming into existence in October, 1977 of Tin Can 

Island Complex designated a "general cargo facility" 

coupled with the easing of congestion .in the second-

half of the seventies, certainly accentuated this trend 

of non-conference liner shipping. However, the 1978 

import restrictions with their attendant trade constric

tion forced a lot of the small independent lines out of 

the trade. Nigerian European Lines, Lincoln Holt, 

African Overseas Maritime, Olympic Chain and a host of 

others are examples of the victims of the policy. Despite 

those rainy days, some lines such as Jeco Shipping and 

Quayport Line survived. Jeco Shipping, a Rotterdam- ~ 

based Company, in addition to running a conventional/ 

container service covering the U.S. Gulf ports and the 

Far East to Lagos/Apapa, Warri and Port Harcourt also 

provides the same service from its home port of Rotterdam, 

Rouen, Rochester and Antwerp to Apapa, Warri and Port 

Harcourt. Quayport, the other die-hard, runs a conventional 

service from the U.K., Northern Europe and Western 

Mediterranean to Apapa. 

Other indeppndent operators providing conventional tonnage 

include Europa-Africa Line (EAL), Stinnes Nigeria Lines 

and the Italian Line Medafrica, the list is a long one and 

Table 3.2 gives a good coverage. The Bremen-based EAL runs 

~ three-weekly break-bulk/container service outside the 

conference from Hamburg, Bremen, Rotterdam, Antwerp, Rouen 

to Las Palmas, Dakar, Abidjan, Lome, Lagos, Warri, Port 

Harcourt and Doula with three semi-container ships. Stinnes 

Nigeria Lines is also a German-based concern (Hamburg), 

operating a regular semi-container tonnage of 244 TEUs from 

Europe to Apapa. Medafrica Line, an Italian Line based in 

the U.S. has a much wider service coverage as it offers 

conventional/container services covering a range of ports 

in the U.S. East Coast,Canada and U.S. Gulf to West Africa 

and also covers the far East to West Africa. The Mediter

ranean to West Africa is also served where it calls at ports 

in Greece, Italy and Spain en route to Port Harcourt. U.K./ 

Northern Europe to west Africa is the latest service calling· 
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TABLE 3.2: Eu~opcan and Mediterranean Liner Services to . 

Nigeria 

SERVICE OPERATOR 

MRIMED (Joint Service of Lloyd 
Trle.tino. Lauro and Nautillu.) 

BFl-\""EST AFRICA LINE 
BlACK STAR LTh"E 
SLACK STAR LINE 
om -elE HARl! D1E BELGE 
CMZ-CIE MARITIME ZAIROrSE 

CMZ-CIE MARITIME ZAIROISE 
CHZ-CIE MARITIME ZAIROISE 
COBENHAM-COMP. BENINOISE DE 

NAVIGATION 
COMARA.."l/AfRlCA LINES 
CAM£ROON SHIPPING LINES 
DAFRA LINES 
n\L/WOER..'tANN 
DAL/WOERW.h"N 
DAL/WOERMAh~ (Jointly witb 

SNCDV 6 SOMA!) 
EAST ASIATIC COMPANY 

ELDER DEMPSTER LINES 
EUROPA-AFRlkA LINE 
CA.\.{! lA NATIONAL LINE 
COLDEN LIBERTY LINES 

GBH COl-."I'ATh"ER LmE 
HOECH LINES 
JECO SHIPPING LINE 
LWRO SHIPPING LINE 
LIGNES CENTRAFRlCAI~"ES/RMS 

LLOYD TRlr~!~!O 

HEDAFRlCA/GOLDEN EAGLE NIGERIAN 
LINt 

MERCANDIA WEST AFRICA LINE 
, MESS INA LmES 

NIGERM£D (Joint service of SNCDY, 
Lloyd Trlestino. Lauro & 
Nlgerbras) 

NAUTlWS LTh."ES 
NIGERIAN GRIES LIh"'ES 
NIGERIAN NATIONAL UNE 
NNL/SCADOA* (Joint Service) 

. OT AFRICA LINE 
PAlM LTh"E 
POLISH OCEAN LIhLS/DSR (Joint 

Service) 
QUAY PORT Llh"B 
StNA.~ 

. SITRAK 
SITRAII 
SIVOK\R 
SNCD .. ,' 
SNCDV 
SNCDV (Jointly with DAt 6. SOMAT) 

SNCDV (Jointly with DAt 6 SOMAT) 
SOMAT (Jointly 'With DAL & SNCDV) 

SONAllW1 
SEA DAN'!AINER 
SP!.OSNA PLQVBA (United Yugoslav 

Lines) 
STlNNES NIGERIA LINE 
TRAGHETIl DEL XEDITERRAW-O 
U~wAL (Joint Service of Elder 

Decpster, Palm Line, Guinea 
Culf, Black Star, Hoegh. 
Nigerian National ana CHZ) 

AfRICAN CO:.'TAINER EXPRESS 

FROM 

W. MED. 

UK/CONT. 
UK/COOT. 
W. MED. 
CONT. 

-'.--

CONY. (Jointly 
.... ith CHB) 

CONT. 
W. MED. 
W. MED. 

FRENCH MED. 
CONT. 
CONT/IBERIA 
CONT. 
CONT. 
CONT. 

CONT. 
CO!IT. 
UK 
UK/CONT. (To start 

7179) 
UK/CONT • 
SCAN/CONT. 
UK/CONT. 
1J. HED. 
UlC/CONT. 

W. HED. 

UK/ CONT f.Mr;D. 
I 

UK/CONT 
UK/W. MED. 
W. MED. 

'W. HED. 
CONT. 
CONT, 
FRANCE 
UK/CONT • 
CONT. 
CONT. 

UK/CONT/W. MED. 
CONT. 
CONT. 
FRANCE 
\le MED. 
FRA.~CE 

W. MED. 
com. 

CO!'."T. 
CONT. 

CONT. 
UK/CONT , 
W. MED. 

CONT. 
UK/CONTIW. MED. 
UK 

UK 

SOURCE: Drewry·j H.P. 'Reference 3. 

--

TO 

DAXAR-DOUALA RA.~E 
(£XC. NIGERIA) 

ABIDJAN, TEMA. APAPA 
IlAKAR - UGOS RANGE 
ABIDJAN-OOU;'U RANGE 
DAKAR-lAGOS RANGE 
MATADI 

DAKAR-HA'IADI RANGE 
DAXAR-MATADI RANGE 
DAKAR-COT(lWU RANGE 

MUR-POINTE NOIRE RANGE 
DAKAR-OOi1AL' RANGE 
DOUALA -HATADI RANGE 
APAPA 
DAXAR-POINTE NOIRE RANGE 
MKAR. ABIDJAN, LOME. 

APAPA, TEHA 
DAKAR. MONROVIA. ABIDJAN, 

APAPA 
DAKAR-LAGOS RANGE 
DAKAR-DOUALA. RANGE 
BANJUL. FJlEET(K..~ 
APAPA/LAGOS 

APAPA/LAGOS 
OAKAR - DOUALA RANGE 
NIGERIA 
~KAR-DOUALA RANGE 
IVORY COAST~ GHANA, 

NIGERIA 
MKAR-DOUAlA RANGE 

(EXC. NIGERIA) 
NIGERIA 

DAKAR-TEMA RANGE 
APAPA/LAGOS 
NIGERIA 

n.A.KAR-HATADI RANGE 
APAPA-LAGOS 
Dt\KA!i - DOUALA RANGE 
APAPA-l.AGOS 
APAPA. ABInJAN 
DAKAR - MA TAnI RANGE 
DAKAR-DOUALA RANGE 

NIGERIA 
DAXAR-DQUALA RANGE 
DAKAR - DOUA!.A RANGE 
DAKhR - DOUALA RANGE 
DAlAR. ABIDJAN 
DAKAR-MATADI RANGE 
DA)("" -HATADJ RANGE 
D.\Kt\R. ABIDJAN, LDME, 

APAPA, TEK\ 
DAl\AR-HATADI P.A~GE 
DAKAR. AB IDJA'N. LOME, 

APAP;", TE.~ 

DAJ(AR-POL .... 'TE ~OIRE RANGE 
NIGERIA 
DAKAR-L06ITO RANGE 

APAPA/LACOS 
DAKAR. ABlDJAN, APAPA 
DAKAR-¥.ATADI RA!jGE 

DARAR-liATADI RANGE 

., 

MOOt 
OF SHIPMENT 

RORO 
10RO 
CONV. 
COt."V • 
SC. 
SC • 

cm,v. 
co"v. 
CONV. 

CONV. 
CONV. 
SC. 
RORO 
sc· 
SC. 

FC. 

CONV. 
SC. 
CONV. 
CONV. 

SC. 
sc. 
sc. 
CONY. 

sc. 

CONV. 
sc. 

CONV. 
RORO 
RORO/CONT/CONY • 

CONV. 
COW. 
CONV. 
sc. 
RORO 
sc. 
sc. 

CONY. 
CONY • 
sc. 
sc. 
CONV. 
FC. 
sc. 

sc. 
COt.'V • 

SC_/CONV. 
COh'V • 
se. 
sc. 

se. 
RORO 
co ... v. 

sc. 
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at ports in the U.K., Germany, Netherlands, France, 

Belgium, Portugal and Spain. 

Inspite of the restraint caused by the 1978 restrictions, 

shipping activity in the West African shipping range 

has been qUite active as the growth in unitised services 

to the region, particularly Nigeria, will illustr.ate. 

However, present import restrictions and ban might have 

a stifling effect on the growth of traffic. 

3.3 Containerised Services to Nigeria: 

Europe and the Mediterranean 

~- One main feature of West African Liner services which 

is clear at this point is the high degree of ~ybridisation 

-~~rYl-ces. Most of the services discussed in the section abC/l.e 

operate in a mixed configuration .offering a heterogeneous 

cargo mix either in the form of break-bulk/container 

service, bulk/container, roll-on/roll-off/container or 

combinations thereof. The reason for this seeming 

absence of fully-cellular systems is the well-known 

problem of trade structure imbalance. Table 3.3 which 

shows Nigeria's container traffic statistics for the period 

1968 to 1980 sUbstantiates the fact that North-South 

container trade is a one-way street as over 90% of out-

ward bound containers leave Nigeria empty. Inspite of 

all odds, however, some shipping lines still offer fully 

containerised services with plans to employ more vessels. 

With modern container terminals in all major Nigerian 

ports, it is no surprise that container traffic has been 

growing steadily from a mere trickle of .04% of total 

general cargo handled at all Nigerian ports in 1968/69 

to an encouraging 9% in 1978/79. 

Since pure container services require considerable capital 

investment, the cost of failure will be high especially 

in a trade in which its potential has not been fully tested. 

This partly explains the cautious approach of shipping lines 

to fully cellular service. Only well-established operators 

with long-standing experience such as SNCDV, East Asiatic 
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Com~any, Scadoa and other consortia' made up of resource

ful lines took the challenge. 

SNCDV through its subsidiar~Africatainer~"operates four 

fully cellular vessels, Helen Delmas, Lucie Delmas, Irma 

Delmas and Marie Delmas all built in 1978 with capacity for 

911 TEUs including 60 reefer units." Africatainers also 

operates semi-container ships offering container capacities 

of between 400 and 510 TEUs. It runs two services from 

Europe to Dakar-Matadi.range. The first runs every ten 

days from Rotterdam, Zeebruge, Dunkirk, Le Havre, Rouen, 

Bordeaux-Le Verdon to Las Palmas, Dakar, Monrovia, Abidjan, 

Tema, Lome, Cotonou, Apapa, Port Harcourt, Douala, Libre

ville, Port Gentil, Pointe Noire, Matadi. The second 

route is served every ten days as well and links the 

Mediterranean ports with west Africa, starting fr.om Leghorn, 
I " 

Marseilles, Valencia, Barcelonia, Casablanca to the same 

West African ports as the first route. There are tranship

ment facilities at Abidjan and Libreville to other ports 

within the Dakar-Matadi range. The first route is covered 

by the four cellular ships named above and three semi

container ships, La Pallice, St. Paul and st. Francois 

with container capabilities of 460 and 400 TEUs respectively; 

while the second service is served by five semi-container 

ships of 510 TEUs each; 

It is important to add that SNCDV has four larger fully 

cellular ships of 26,400 dwt ".-lith a container capacity of 

950" TEUs each on order with the French yard of Atlantique 

under French flag and due for delivery this year. It is 

also interesting to note that Africatainers operates 25,000 

containers. It is understood that SNCDV plans to capture 

60% of Franco-West African trade based on the UNCTAD 

principle of 40:40:20, this means the entire French flag 

share plus the 20% for cross traders. Such a determination 

is, no doubt, implicit in the mul,ti"-modality ofl its services 

to West Africa. 

The D~nish East Asiatic Company (EAC) runs an 18 day service 
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with two cellular vessels of 1000 TEUs each including 

82 reefer containers. The service which was inaugurated 

in 1977 is reported as trading successfully with the 

self-sustaining ships. The service links Oslo, Moss, 

Copenhagen, Arhus, Hamburg, Bremerhaven, Rotterdam" 

Antwerp, Zeebrugge, Rouen, Le Havre, Santa Cruz, de Tenerife, ~ 

and Las Palmas with ports in the Oakar to Ooula range. EAC 

uses ventilated containers for West Africa's agricultural 

export in an effort to make the best out of a lop-sided 

trade. 

Oeutsche Afrika-Linen of Hamburg (OAL) also operates a 

full container service with three 600 TEU 1977 built ships 

running from Hamburg, Bremen, Rotterdam and Zeebrugge to 

Dakar, Abidjan, Lome, Apapa and Port Harcourt, with feeder 

service from Abidjan to Monrovia, Tema, Freetown, Cotonou, 

Oouala, Libreville, Port Gentil and Pointe Noire. 

There is certainly little doubt that Nigeria offers a 

fertile land for the sowing of the container seed as it 

were, with its prerequisites of fast expanding road network , 
proposed modern standard 9q~ge railways and inland container 

depots and modern container terminal facilities. Presently, 

most operators by using semi-container ships with reasonable 

container capacity, are playing a wait-and-see game, awaiting 

the day when the Nigerian economy would be industrialised 

enough to have a balanced container trade. The multi

purpose ships being currently used could be converted to 

full container ships should circumstances change. By reason 

of this fact, UKWAL, thr:ough its subsidiar:y African Container: 

Express (ACE) maintain a comprehensive full container: load 

ser:vice from the U.K. and Eir:e to ports ,in West Africa with

out full commitment to cellular ships. ACE oper:ates 7,700 

twenty-foot container:s pr:esently. Other: lines using this 

!~ strat~em include the Swiss/Br:itish consortium of Gr:eat 

Britain Niger:ia Container: Line which pr:esently runs a 

'monthly mixed ser:vice from U.K./Continent fo Apapa. Most. 

new independent lines ar:e in this categor:y but it is impor:t

ant to state that eventhough not many oper:ators r:un pure 
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container services, with the semi-container tonnage that 

abound in the Nigerian trade, it was estimated that in 

1977/78 about 30% of the total Liner traffic of Nigeria's 

\ 

major ports moved in containers(3). Also UKWAL estimates 

that 30% of its inward trade to West Africa in 1979 was 

containerised. When, however, one considers the fact 

that containers were introduced to West Africa since 1965, 

the figures do not show an impressive relative market_ 

- penetra tion. 

3.4 Ro-Ro Services to Nigeria 

Roll-on/Roll-off services were introduced to the Nigerian 

trade as early as 1971 by UKWAL as a vehicle carrier service 

and ever since then ro-ro shipping has gained- some consid

erable ground in Nigeria's Liner Shipping, although the 

car carrier role for which the UKWAL service was ir.oaugurated 

some ten years ago has dwindled tremendously with the growth 

of car production in Nigeria. The chronic congestion which 

hit Nigerian ports in the mid-1970's demonstrated the 

adaptability and versatility of the ro-ro system. It is 

not surprising that the system has been often referred to 

as a "congestion beater". Ro-ro traffic to Nigeria has 

recorded some impressive growth recently for, ro-ro opera

tions at the Lagos port of Tin Can Island with its specialised 

two ro-ro terminals recorded a five-fold increase in 1980(5) 

and whilst the two-fold rise recorded up to February 1981, 

do not point to the continuance of such rapid expansion, 

the terminals' operators are confident of further growth. 

3.4.1 European and Mediterranean Services 

In 1976 two lines, BFI Line and TFL, introduced ro-ro ser

vices to West Africa from North-West Europe partly in 

response to Nigeria's port congestion and partly to service 

the growing West African trade in vehicles and wheeled 

construction traffic necessary for the regions'development 

plans. While the first line connected Antwerp with Lagos/ 

Apap~ and Tema, the latter's service linked Felixstowe, 
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Bremen, Antwerp and Le Havre with Nigeria. It is 

understood that originally BFI did not operate a direct 

service to Lagos but rather chose to link Nigeria 

through Tema in Ghana where, in accordance with a 1975 

local economic agreement, Nigeria was allocated two berths 

for its cargoes Two vessels in the BFI service are 

"Antonlo Suardiaz" (4500 dwt) and "Carribean Progress" 

(4084 dwt); the latter was used in 1977 to transport. 

71 trailer loads of prefabricated bridges and tunnel 

part of the development of the Murtala Mohamed Airport, 

Lagos, from the factory of VFW Fokker BV in Papen dracht, 
.( 6 ) 

Netherlands • In 1978, BFI-West Africa Line was formed 

as a merger between BFI and TFI specifically for the 

Nigerian trade. Present operations of the line include 

Abidjan and Tema in its itinerary on a ten-day frequency 

with calls at Felixstow,e,Sheerness and other continental 

ports. 

Wacro Lines believed to run the first direct ro-ro service 

from Northern Europe to Nigeria started operations with 

two small chartered,in vessels "Falster" and "Ro-ro Diana" 

of 2400 grt/3,100 dwt and 550 grt/1,100 dwt capacities 

respectively. They were joined in 1977 by a third vessel 

"Wacro Express" with a capacity to carry up to 71 x 12m 

trailers and 40 cars, on charter from a Hamburg shipowner 

Oscar Wehr. Wacro Lines is understood to be operating a 

joint service with Trans-Afrik Line which was established 

at the beginning of 1977.' Trans-Afrik is an amalgam of 

indegeneous and foreign capital floated by the Dantata 

group in Nigeria and Alltrams International, the latter 

made up of 80% Australian capital (Australia's Thomas 

Nationwide Transport Group) and 20% U.S. interests. The 

joint service serves Antwerp, Le Ha~re, Felixstowe, Dublin 

and Lagos. It was envisaged that a merger between Wacro 

and Trans-Afrik would introduce new tonnage to the service. 

The two conferences operating from Europe offer ro-ro 

services - UKWAL and COWAC. As already mentioned the 1971 

UKWAL service from Poole to Apapa was withdrawn on account 
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of increased car production in Nigeria. Later on in 1978/79 

a new trailer service was introduced but to offer a 

more comprehensive service from Hull to the Tin Can 

Island complex; this too was withdrawn after six months 

operation due to rationalisation of services occasioned 

by the 1978 import restrictions. Currently, however, 

the conference operates the 14,000 dwt, 1976 built, 

"Minos star" under Panamanian flag. Cowac also operates 

ro":'ro tonnage. "Nedlloyd Rockanje" a 1972 built 5,710 

tonner with a capability for 290 TEUs and 112 trailers 

is operated by Nedlloyd of Rotterdam under the conference. 

Polish Ocean Lines (POL) maintains an 18-day run under 

Cowac with two chartered ro-ro/containers vessels·operat

ing between Szczein via Hamburg, Antwerp/Zeeburgee, 

Las Palmas, Freetown, Monrovia and Lagos. The two vessels 

- "Opal Bounty" and "Torquise Bounty" have a container 

TEU of 330 each. 

On the Mediterranean side, such lines as Nigermed, Splosna. 

and Keller need discussing. Nigermed is a Mediterranean 

consortium offering\ a mixed range of services, but offers 

a special ro-ro express service to Nigeria. Formed early 

in 1979 by members of the Mediterranean West African 

Conference (MEWAC) Nigerbras, Lloyd Triestino, the ubiquitous 

SNCDV, and Lauro, it was charged with co-ordinating all 

Mediterranean to Europe to Nigeria services of its members 

and with the allocation of preferential berths by the 

Nigerian Ports Authority, the responsibility is certainly 

a worthwhile one. Splosna Plovba (United Yugoslav Lines) 

serves Mediterranean and West African ports every 10 to 

15 days with three ro-ro/container vessels - Tackler Arabia, 

Tackler Dosin~ and Tajin; while the Basle-based Keller 

§hipping Limited maintains a monthly pure ro-ro service 

with the 5,250 dwt Anzere running between Leghorn, Genoa, 

Marseilles, Barcelona and Dakar, Abidijan, Tema, Lagos 

and Douala. 

Consortia such as Scadoa and Scandinavian West African 

Line (SWAL) should be equally covered. In fact, Scadoa 

need~ a special mention since it operates the largest 
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ro-ro vessel to Nigeria •. The "Hoegh Baniere" one of the 

two vessels in Scadoa's Europe to West Africa service, 

could be claimed to be the largest ship of its kind in 

the West African shipping range as far as available 

evidence goes. A 1980 polish-built 24262 dwt ro-ro/ 

container ship with a container capacity for 1183 TEUs 

including 50 reefer units, owned by Hoegh Lines and 

operating under Norwegian flag. Scadoa is a con~ 

sortium composed of SNCDV. Hoegh Lines and SWAL. SWAL, 

a joint venture of Trans-A.tlantic and Hoegh Lines in 

co-operation with E~ Palm Line and $cadoa, maintain a 

three-weekly ro-ro service from Europe to Abidjan and 

Lagos using two chartered vessels one of \~hich is 

Bullaren, and Hoegh Biscay, a sister ship of the Hoegh 

Baniere, built in 1981. 

Last but not the least is OT Africa Line's ro-ro service 

expansion. OT Line which was originally part of the 

Swedish Johansson Group,in less than two years, uprated 

its ro-ro West African service from one vessel ~o four 

pure ro-ro ships. OT started an independent service with 

one pure ro-ro vessel on a forthnightly frequency linking 

Felixstowe, Zeebrugge, Le Havre·, Abidjan, Lagos and Tema. 

The first ship "Vallmo" was joined in February, 1980, by 

a.sister ship "Kaprifol" and in 1981. twci other vessels 

joined the two - the chartered "Eva aden" and the larger 

"Emirates Express". In August 1981, it was believed in 

shipping circles that aT Line would run a joint service 

with the shipping giant Wilhen Wilhelmsen in Europe/ 

Middle East trade, following which the "Emirates Express" 

was to be introduced as a replacement for one of the 

earlier "Flower" class vessels. The latest addition to 

the fleet is a 14,800 dwt, ship of 840 TEUs and capable 

of lifti~g twice as much box cargo as the smaller ships 

of 8946 dwt and 276 TEU maximum capacity. Recently, 

however, the line has been taken over by a consortium 

following its liquidation. The new consortium include 

the Antrak Group, the parent company of African Ro-Ro 

Express (AREX), Stena Line of Sweden and a Nigerian 
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Partner, Cross Marine services who will take over the 

good will name and service of the former company(7). 

3.4.2 North American,Ro-Ro Services 

Ro-Ro services from North America to Nigeria are limited 

compared to services from ~uropej this could partly be 

explained by the relatively small trade volume covered 

by the U.S. - Nigeria trade which was 11% in 1980.,as 

against Western Europe's 67%. The major operator on 

this route' is the North America West Africa Line (NAWAL) 

operating within the America-West Africa Freight Confer

ence,(AWAF<;). NAWAL is a coordinated service having 

Elder Dempster, the Belgian CMB and Chargeur Reuins of 

France as members. Presently, it operates five Ro-Ro 

ships of 7000 dwt to 14000 dwt as shown in Table (3.5). 

The Kaduna which is the largest in the fleet (14924) has 

been renamed Seki Rolette after undergoing extensive 

surgery in Japan in 1981. The ship is now fitted with 

an 80 ton capacity Navire starboard and an angled stern 

ramp. Seki Rokaku and her sister ship Seki Rokel both 

have capacities for 650 TEUs including 50 reefer containers. 

NAWAL offers two sailings per week from the U.S. Gulf and 

East Coast/Canadian ports to ports in the Dakar Luanda 

range. 

The other operator in the trade is Barber Line, a Norwegian 

Liner Company, present! y operating 20 modern .liner ships 

on'several routes including a monthly U.S. East Coast/ 

West African semi-container service. On the ro-ro side 

Barber Line at the end of 1981, chartered two ro-ro ships 

for an initial period of two years for its Nigerian trade 

which at the end of last year, accounted for 70% of all 

its eastbound loadings on its West African run(8) Barber 

Line operates from the U.S. East Coast and recently New 

Orleans and Houston have been added to the scheidule with 

Houston providing a mini-bridge terminus for West Coast 

cargoes. These ships were chartered in the', hope of a 

continued vibrancy in the U.S. export trade to Nigeria, 
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therefore stability in the trade will be of utmost 

imporiance to the Line. 

Finally, it is important to make the point that there 

has been a remarkable growth in ro-ro traffic to Nigeria 

since 1980. Tin Can Island port with its 10 berths, 

two of which are ro-ro berths, is the main ro-ro facility 

in Nigeria and in 1980 30S ro-ro vessels called at the 

port-compared to 330 conventional ships. The ro-ro 

terminals witnessed 872,000 m3 of cargo throughput, 

whilst the other berths recorded a 29 conventional 

vessel turnround and 309,000 m3 of throughput each. The 

cargo productivity rate was equally impressive as the 
3 ro-ro terminals achieved a cargo working rate of 180S m 

per berth per hour and a daily turnround of 43,323 m3 

per berth(S). However, latest developments in the 

Nigerian economy holds little prospect for any sUbstantial 

expansion of general cargo traffic to Nigeria on account 

of the latest import restrictions which in fact are more 

stringent than the 1978 measures. With the passage of 

the Economic Stabilisation Temporary Act, 1982, compUlsory , -
advanced deposits ranging from SO% to 2S0% of the value 

of imports are required before an import licence could be 

issued and licences on a lot of commodities have been 

suspended. Such austerity measures will, no doubt, take 

its toll on general cargo trade to Nigeria. 

3.S North American Conventional Services 

As with European services, conventional services in the 

form of semi-container tonnage is the main feature of the 

U.S. trade to Nigeria. The trade features mostly cross

traders who are ~ither independent operators or members , 
of loose joint services in accordance with the U.S. anti-

trust laws which prohibits close conference development. 

Farrell Line, Barber Line and Med-Afdca are all members 

of the American West Africa Freight Conference and they 

all offer semi-container services to Nigeria. Med-Africa 

operates a semi-container service from the U.S. East Coast, 
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Canada and U.S. Gulf ports to West Africa. In Canada, 

the service calls at Montreal, Quebec, Port Alfred, and 

st. John; calling at Abidjan, Tema, Lagos and Port 

Harcourt eastbound on a monthly itinerary. The Gulf 

service is on a 10-day frequency to the same West African 

ports from Houston, Port Arthur, Lake Charles, New Orleans, 

Mobile a~d others on cargo inducement. The Line which 

has berthing rights in Lagos and Port Harcourt has been 

running a conventional/container service from the East 

Coast ports of Baltimore and New York to Nigeria since 

1977 and in 1980 started a joint service to the Mediter- . 

ranean and Far East with Golden Eagle Nigerian Line. 

Owned and chartered vessels in the range of 150-550 TEUs 

are employed in the three services. 

Farrell Lines offers regular independent services on 

a variety of trade routes as stated in Chapter 2. Inspite 

of the series of service cuts and rationalisations made 

at the end of last year when the line pulled out of the 

India-Pakistan trade, streamlined its Mediterranean 

schedule and withdr~w the Austral Moon, its last Lash 

vessel from the U.S. West Coast-Austr3lian run, the Line 

still maintains its West African service. This service 

is partly maintained by three 1963 built semi-container 

ships - Export Challenger, Export Commerce and Export 

Champion, all of 11000 dwt carrying up to 330 TEUs and 

operating from U.S. Atlantic and Gulf ports. Farrell also 

operates a separate conventional service from U.S. Atla~tic 

origins to ports in the Dakar to Matadi region. Farrell's 

West African service is said to be part of a small nucleus 

of profitable services left of the line's trade. Delta 

Steamship Lines of New Orleans is another barge-carrier 

operator like Farrell Lines with some interest in the 

Transatlantic trade to West Africa. This interest is 

maintained by semi-container vessels. 

Jecco in addition to its services from Europe and the Far 

East also provides a Transatlantic service to Nigeria. 

With two chartered vessels, the line maintains a 20-day 
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conventional/container service from U.S. Gulf ports of 

Houston, New Orleans and Mobile to Lagos/Apapa, Warri 

and Port Harcourt calling at other West African ports 

on inducement. Barber line as noted earlier runs a 

monthly multi-purpose service maintained by two vessels 

one of them a 1961, 12,773 tonner owned by W. Wilhelmsen, 

with capacity for 227 TEUs. 

No operator has as yet committed itself to full contain

erisation on the U.S.-Nigeria trade partly due to the 

relatively smaller U.S. share in Nigeria's total inter

national trade and partly due to the inherent problem of 

traffic imbalance. However, with an Import-Export bank 

loan of $246 million obtained in September 1981, to 

finance the acquisition of almost $300 million worth of 

U.S. chemical processing and construction equipment,and 

engineering and procurement services for a fertiliser 

comple~~)one is likely to discern that the Nigerian 

government is obliged to maintain an active commercial 

relationship with the U.S. Such good intentions could 

well be tempered by: the current sweeping austerity 

measures affecting strictly imports frem abroad. 

3.6 Asian Liner Services 

Asia,particularly the Far East and the Indian Sub

Continent, is the third major region in the world for 

shipping services operating on the West African route. 

To Nigeria services to and from the area is even more 

important in view of the fact that Asia represents 16% 

of its total trade by value (1978-1980 average). Japan 

is the largest single trading country in this area as it 

represents 11% of the region's total trade. This share 

of the Nigerian trade is more than that of the America's 

which stands at 13% with the U.S.A. accounting for 11% 

(Table 4. ). The services are operated mainly by 

established Japanese lines such as, Kawasaki, Mitsui -

OSK and NYK, worldwide cross-traders like Nedlloyd and 

Med-Africa, and more recently, by developing African 
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interests jointly with experienced shipping lines or -

independently. There are far less fully cellular 

services on this route than on the European route 

ttable 3.4). This is attributable to the relative lesser 

degree of unitisation in the ports of the Far East as 

compared to West European ports. However, services from 

Japan to Nigeria are getting more and more containerised. 

To start wi th indbgenrious interests, the NNSL is the /...: . 

largest sole independent African operator on the route, 

although both the SITRAM of the Ivory Coast and the 

Black Star Line of Ghana have plans to diversify their 

services to this region. NNSL's services to the Far East 

starte~ in 1979 linking initially South and East Asian 

ports of India, Singapore, Korea, Japan and China with 

Nigerian ports. Presently, four Combo ships are employed 

in the service under the FEWAC. An additional four ships 

are planned for the route. 

Indiafrica Line is a joint service formed by the French 

SNCDV, and Nigerbras of Nigeria which is heavily involved 

in Mediterranean joint services. The service links 

Singapore and Bombay on a monthly schedule with major 

ports in the Dakar-Matadi range using two fully cellular 

ships. One of the ships, La Rochelle (460 TEUs) is owned 

by SNCDV and the other chartered~ The SNCDV operates 

mainly from Bombay to major West African ports with smaller 

ports fed on transhipment basis~ Jeco Line in addition 

to its European and American services, operates an indepen

dent conventional/container service between the Far East 

and Nigeria every 20 days. The service covers Yokohama, 

Kobe, Keelung, Hong Kong, Bangkok and Singapore, and 

Apapa, Warri and Port Harcourt; using chartered vessels 

in the range of 125-250 TEUs. Also involved in a joint 

liner service on the route is Asian African Containers 

Limi ted (AACL) which is part of the Ashamu Grouip of 

Nigeria, who in mid-1978 started a monthly service between 

the Far East and Abidjan, Tema and Apapa under a joint 

arrangement with Orient Overseas Container Line (OOCr.). 



- 95 -

Another Asian service involving indegeneous interest is 

the Medafrica Golden Eagle Nigerian Line joint service 

which operates chartered conventional tonnage with 

modest container capacity from various South East Asian 

ports (mainly in Japan, Korea, Taiwan, Hong Kong and 

Singapore) to Apapa and Port Harcourt. 

As regards the bigger operators, the Japanese lines of 

Kawasaki ("K" Line), NYK and Mitsui-OSK have long 

standing experience in shipping and with their varied 

fleet can adapt better to changes in the trade structure 

than the smaller operators. Despite the variety o~ 

vessels in their fleet, they have a strong base of con

ventional tonnage on the route. They operate from a 

number of Japanese ports in addition to ports in Taiwan, 

Singapore, South Korea and Singapore and while covering 

major ports in the West African range, they tend to make 

fewer calls than their European counterparts. "K" Line 

operates mainly from Japan, via Keelung and Hong Kong, to 

West African ports calling at Apapa, Port Harcourt and 

other ports in the Abidjan-Matadi range. Vessels- employed 

by "K" Line include three 1977 built ships: Sally Ocean, 

Sea Express and Iberia Maru. The first is a 20,799 dwt ~ 

chartered conventional ship, while the second and last 

ships are semi-container type with TEU capacities of 

545 TEUs and 422 TEUs respectively~ 

Both Maersk and the Dutch Nedlloyd group are very active 

cross-traders on this route. Nedlloyd operates over seven 

owned ships all with container carrying capability ranging 

from the smallest - NedLloyd Sprinter (a semi-container 

of 2,688 dwt with capacity for 194 TEUs) to the large 

NedLloyd Moji of 24052 dwt with a TEU capacity for 700 

containers. 

NedLloyd runs a monthly direct service from Japan to the 

Dakar-Matadi range and another from Shanghai to the same 

range every month. The first specialised service which 

employs containers limits its ports of call to Abidjan 

and Apapa while the Chinese service is purely a conventional 
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one. The other world-wide tr~der on this route is 

Maersk Line of Denmark who currently operates a modern 

fleet of more than 40 vessels including 17 cellular 

container ships. Maersk combines its services on this 

route with those to South Africa using modern 11,000 -

14,000 dwt ships with container carrying capacities of 

up to 500 TEUs. 

Conventional services from various parts of the Far 

East are also operated by a joint service offered by 

Great Britain Nigeria Line and the Italian-Hong Kong 

joint venture of Lauro/Viceroy Lines mainly to Nigerian 

ports. A subsidiary of Zim Line of Israel, Gold Star 

Shipping, also operates conventional tonnage linking 

the Lagos-Luanda range of ports with the Far East, 

Australia, South and East Africa. Plans for employing 

multi-purpose vessels .. 'ere reported in 1979. 

All the above Asian services are shown in Table 3.6. 

. , 

/ 



TABLE 3.4: North American Line~ Services to Nigeria 

Operator 

Barber Lines 
MedAfrica 

MedAfrica 

MedAfrica 
Delta Steamship 
Farrell Lines 

11 11 

Armada Lines 
BFI-West Africa 
Armada Lines 
CMZ-Cie Maritime 
Dafra Lines 
NAWAL 

Jecco Shipping 

Line 

Line 

Zairose 

Origin 

U.S.A.C. 
U.S. Gulf 

Canada 

U.S.A.C. 
U.S.A.C./Gulf 
U.S.A.C./Gulf 
U.S.A.C. 
U.S.A.C./Gulf 
U.S.A.C. 
U.S.A.C./Gulf 
U.S.A.C./Gulf 
U.S.A.C./Gulf 
Canada/ 
U.S.A.C./Gulf 
U.S. Gulf 

SC m Semi-containerised 

Destination 

Dakar-Douala range 
Nigeria-Apapa & 
Port Harcourt 
Abidjan, Tema, Apapa 
& Port Harcourt 
Dakar-Luanda range 
Dakar-Motadi 
Dakar-Motadi 

" 11 

Apapa 
Apapa 
Dakar-Douala 
Dakar-Matadi range 
Dakar-Lagos range 
Dakar-Matadi 

Apapa, Warri & 
Port Harcourt 

Service 
Frequency 

Monthly 

10 Days 
Monthly 

Monthly 

Monthly 

Weekly 

20 Days 

Mode of Shipment 

SC/Ro-Ro 

SC 
SC 

SC 
SC 
SC 
Conventional 
SC 
Ro-Ro 
SC (one way only) 
Conventional 
SC 
Ro-Ro/SC 

SC 

'. I 



TABLE 3.6: Asian Liner Services to Nigeria 

Operator Origin 

Gold star Shipping Far East/Australia (also 
South & East Africa) , 

GBN Lines Japan 
IndiaAfrica Line 
Kawasaki Kisen 
Lauro/Viceroy Shipping 

Bombay, Singapore 

Lines 
MedAfrica/Golden Eagle 
Nigerian Line 
Maersk 
Mitsui-OSK 
NedLloyd 
NedLloyd 
Nigerian National 

Shipping Line 
OOCL/AACL 

Jecco Shipping 
NYK 

Far East 
Far East 

Far East· 
Japan 
Far East 
Far East 
China 
South & East 
Far East 
Far East 

Far East 
Far East 

SOURCES: 1) Drewry, H.P. Reference 3 

Asia/ 

2) Containerisation International 1981 

AACL Asian African Containers Ltd. 
OOCL - Orient Overseas Container' Line 

Destination Mode of Shipment, 

Lagos-Luanda range Conventional 

Apapa/Lagos Conventional 
Dakar-Matadi range FC 
Nigeria Conventional/SC 
Nigeria Conventional 

'Nigeria SC 
Dakar-Matadi range SC 
Dakar-Douala range Conventional/SC 
Dakar-Matadi range SC/FC 
Dakar-Matadi Conventional \D 

\D 
Nigeria SC 

Apapa, Tema & Conventional/SC 
Abidjan 
Nigeria Conventional/SC 
Dakar-Matadi Conventional/Ro-Ro 



TABLE 3.6: Asian Liner Services to Ni3eria 

Operator Origin 

Gold Star Shipping Far East/Australia (also 
South & East Africa) . 

GBN Lines Japan 
IndiaAfrica Line 
Kawasaki Kisen 
Lauro/Viceroy Shipping 

Bombay, Singapore 

Lines 
MedAfrica/Golden Eagle 
Nigerian Line 
Maersk 
Mitsui-OSK 
NedLloyd 
NedLloyd 
Nigerian National 

Shipping Line 
OOCL/AACL 

Jecco Shipping 
NYK 

Far East 
Far East 

Far East· 
Japan 
Far East 
Far East 
China 
South & East 
Far East 
Far East 

Far East 
Far East 

SOURCES: 1) Drewry, H.P. Reference 3 

Asia/ 

2) Containerisation International 1981 

AACL 
OOCL 

Asian African Containers Ltd. 
Orient Overseas Container' Line 

Destination Mode of Shipment 

Lagos-Luanda range Conventional 

Apapa/Lagos Conventional 
Dakar-Matadi range FC 
Nigeria Conventional/SC 
Nigeria Conventional 

'Nigeria SC 
Dakar-Matadi range SC 
Dakar-Douala range Conventional/SC 
Dakar-Matadi range SC/FC 
Dakar-Matadi Conventional \D 

\D 
Nigeria SC 

Apapa, Tema &. Conventional/SC 
Abidjan 
Nigeria Conventional/SC 
Dakar-Matadi Conventional/Ro-Ro 
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CHAPTER 11: THE NIGERIAN ECONOMY 

4.1 Introduction. 

Nigerian is the largest country on the West African coast and 

the most populous in Africa. In 1963, it had a population 

of 55.7m and with an estimated average growth rate of 2.5%, 

it is estimated to have a current population of about 80 

. million. The country is bounded on the west by the Republic 

of Benin, on the North by the Republics of Niger and Chad, 

on the East by· Cameroun and on the South by the Gulf of 

Guinea. With an area of 923,769 sq km (356,669 sq miles), 

the largest distance from East to West. is over 1,126km 

(700 miles) and from North to South 1,046km (650 miles). 

Nigeria is widely endowed with natural resources including 

mineral resources such as gas, petroleum, cassilerite, 

columbile, coal, tin, limestone and uranium. 

Foremost of these mineral resources is oil which has today 

transformed the Nigerian economy from one which was tradi

tionally based on agriculture to an oil exporting economy. 
I 

In 1963 oil ~roduction'was a mere trickle of 76,000 barrels a 

day earning a meagre £20 million and con~!·ibutirig only 3.4% to 

Government rev~nue(l), the decade which followed witness~d a 

twenty-six fold increase in that production level and saw oil 

as representing well over 90% of Nigeria's export earnings. 

In direct contrast to this development was the decline in 

agricultural production. Agriculture which was once the main-

."". stay of. the economy and served· as the fulcrum around Vlhich 

every other economic activity revolved is today a declining 

industry. Between 1958/59 and 1966/67, agriculture represented 

over 60% of Gross Domestic Product (GDP), while petroleum 

during that period accounted for only a contribution of 1.4% 

on average (Table 4. ,). Since 1973 petroleum has secured a 

permanent share of over 20% of GDP with agriculture threading 
". 

a declining course. (Table 4.1.bY. Whereas in 1963, oil 

contributed only £14.3·million to"the .balance of payme:1ts, the 

c·orresponding figure for '1980 was a staggering "'9.5bn. 

The situation is even more pathetic when the analysis is 



TABLE 4.1.a: Gross Domestic Product at 1962 Factor Cost £m: 1958-1967 

1958/59 1959/60 60/61 61/62 62/63 63/64 64/65 65/66 66/67 

Agriculture 672 705 800 777 805 871 867 871 870 
Mining (incluci:- 10 12 16 22 27 23- 26 57 93 
ing petroleum) 

79 Petroleum 2 3 6 12 16 11 14, 43 
Total GDP -1,024 1,103 1,250 1,256 1,315 1,417 1,442 1,517 1,561 
(National) 
% Agriculture 66 64 64 62 61.2 61.5 60.1 57.4 55.7 
% Petroleum 0.2 0.27 0.5 0.96 1.2 0.78 0.97 2.8 5.1 

SOURCE: Federal Office of Statistics, Lagos 

TABLE 4.1.b: GDP Shares of Agriculture and Petroleum 1973-1980 % (1981 Factor Cost) 

Agriculture 
Crude Petroleum 

1973/74 

28 
_23 

1974/75 

24 
32 

1975/76 

24 
25 

76/77 

21 
26 

77/78 

19.2 
26 

SOURCE: Guidelines for the 4th National Development Plan 

NOTE: Agriculture includes: Livestock, Forestry and Fishing 

78/79 

20 
21 

1980 

17.3 
22.0 
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concentrated on the agricultural sector itself. A one-time 

World's largest producer of palm produce (early 1960's) and 

the second largest exporter of cocoa after Gha~a, Africa's 

,leading producer of ground nuts, ground nut oil and cake, 

today imports these produce with the exception of cocoa, 

a liitle rubber and a few other specialis~d produce. Nigeria 

whos~ name at a time was synonymous with palm oil trade of 

the:hineteenth century today spends N125 m annually on 

cooking oil and expects to import 25,000 tonnes of palm oil 

in 1983. Ground nut pyramids used to give a picturesquc 

view of Northern cities like Kano·but such scenes are history 

today. In the heydays of Nigerian Agriculture, groundnut 

accounted for 61% of total agricultural exports at a produc

tion level of 0.9 million tons in 1968, and palm oil 33.3% 

at an export level of 0.6 million tons in 1966. Groundnut. 

export stopped completely in 1975, palm oil in 1973 except 

for the 30,000 tons that were exported in 1975 (Table 4.3). 

With such a deplorable state of the agricultural sector, the 

country paid an average of 10% for food imports on its total 

import b~ll between 1973 and 1980. In 1978, the cost of food 

imports reached Nlbn for the first time and in 1980 42.3% 

more food over th~ previous year was imported. This trend 

is not expected to change during the current plan as the 

outline to the plan estimates average food imports for the 

plan period to be 12% of t6tal imports. (Table 4.11). 

Food production aside, other cash crops except those discussed 

above have also dwindled in importance. Rubber, for instance, 

which recovered to a peak export level ef 61,000 tons in 1974 

after the devastation and neglect of plantations during the 

Civil War has since been declining year by year as only an 

average of 33,000 tons per year were exported in the four 

years between 1976 and 1980. (Table4~3). Under these 

circumstances onc is tempted to ask if oil prosperity is a 

boon or a bane? Given these circumstances, however, it is 

not surprising that while during the 1970's government 

expenditure on agriculture accounted for an average of only 

6.5% of government spending, this figure has almost doubled 

in the last two years; 1980 and 1981, with 11.3% and 12.7% 
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shares respectively. Perhaps we should look at the entire 

economy to have an insight into the state of health it is 

in or has been. 

4.2 Performance of the Economy: 1975-1980 

The performance of the economy under the third plan period, 

1975-1980, has been a mixed one~ Mixed because the hard and 

. good times)during that period had been mainly determined by 

the upswings and downswings of the contribution of petroleum 

to the nation's balance of payments. Nigeria accepted the 

principle of systematic econom{c planning as early as 1946, 

and has since gaining independence in 1960 embarked upon 

three national development plans, the last of whose life 

expired in December 1980. Since traditionally economic 

growth and performance are measured in terms of such aggre

gates as the GDP, qross National Product (GNP), capital 

formation, industrial productivity indices and other economic 

and social indicators, the analysis which follows is based 

on some of these macro-economic indices. 

4.2.1 Gross Domestic Product 

According to Table 4.2, the GDP at 1973-74 prices is estimated 

to have grown from N12,799m in 1974/75 to N18,74Om in 1979/80, 

achieving a growth rate of 46% which for the five years give 

an average annual growth rate of 9.2%. This growth rate 

compares well with the 9.5% annual growth rate of the third 

plan. Agriculture which was forecast by the third plan to 

grow at an annual average rate of 5% during the plan period 

did not match that expectation as the sector recorded an 

annual growth rate of 2.5%,its sh~re of GDP was however 

better than forecasted: 25.7% in 1975/76, 24.1% in 1976/77, 

23.3% in 1977/78, 22.9% in 1978/79 and 22% in 1979/80, 

although still showing a declining trend. 

In the crude petroleum sector a decline of 2.4% was recorded 

between 1974/75 and 1978/79. In 1978/79 oil share of GDP 

fell by 8.65% compared to the previous year's figure. A 

' .. 
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TABLE 4.2: Gross Domestic Product at 1973-74 Factor Cost (Wm) 

Activitl! Sector 1973/74 74/75 75/76 76/77 77/78 78/79 79/80 

Agriculture 2,183 2,204 2,143 2,252 2,337 2,407 2,487 
Livestock 489 491 394 400 409 422 441 
Forestry 215 303 329 355 384 412 443 
Crude Petroleum 2,772 2,798 2,345 2,677 2,716 2,481 2,867 
Other Mining & 199 248 311 373 436 493 544 
Quarrying 
Manufacturing 611 601 730 854 943 1,041 1,151 
Utilities 45 52 60 74 95 117 137 
Construction 884 1,108 1,411 1,694 1,982 2,240 2,475 
Transport 430 403 468 637 764 878 967 
Communication 33 39 48 55 60 65 72 
Wholesale & 2,268 2,295 2,492 2,789 3,044 3,245 3,492 
Retail Trade 
Hotels & 32 36 39 43. 48 52 57 
Restaurants 
Finance & 141 155 170 188 206 227 249 
Insurance 
Real Estate & 61 67 74 81 90 99 108 
Business Services 
Housing 626 688 757 832 916 1,006 1,108 
Producer of Govt. 664 743 1,049 1,082 1,209 1,299 1,400 
Services 

TOTAL 12,118 12,799 13,393 14,993 16,285 17,182 18,740 

SOURCE: Guildelines for the 4th Plan, Ibid 

NOTE: Values shown above were rounded to their nearest 10. 

central bank of Nigeria report stated that the Federal Government 

in compliance with an OPEC decision and in pursuar.ce of its 

energy conservation policy authorised a 10% cut-back in· oil 
(3) . 

production in 1979 • This certainly could well be the cause 

of the poor performance, however, there was an increase of 15.6% 

in 1979/80. By and large, only a modest average growth rate of 

1.2% per annum (1975/76-1979/80) was realised. This performance 

shows a short fall of 4.1% against the 5.3% annuaL average 

envisaged by the third plan. To the extent that petroleum 

represents as. muc'h as over 90% of all export revenue such a 

deviation from projected estimates will have had'its ·effect on 

development projects. 

Table 4.2 shows that the most rapid growth rates occurred, in 

order.of magnitude, in the transport, construction, solid 

minerals (mining and quarrying. other than crude oil), manufacturing 
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TABLE 4.3: Ex[!orts 1973-1980 

Volume (000 tons) Value (/01 million) 
1973 1974 1975 1976 1977 1978 1979 1980 1973 1974 1975 1976 1977 19·78 1979 1980 

Agriculture 

Cocoa 213.9 194.0 191.6 231.0 167.5 191.7 217.8 157.1 112.4 159.0 181.0 218.9 311.1 377.9 432.2 311.8 
Cotton (raw) 8.3 9.2 3.2 2.6 2.4 4.7 10.1 4.2 2.8 2.6 
Groundnuts 198.7 30.3 0.8 45.5 6.8 
Groundnut Oil 110.8 23.5 23.6 11.4 
Hides & Skins 5.4 5.3 2.9 2.1 2.0 1.1 0.7 0.6 12.5 10.6 6.8 6.8 5.7 3.8 2.6 2.4 
Palm Kernels 137.6 185.6 171.4 257.3 186.0 56.8 50.9 49.6 18.9' 43.7 18.5 27.2 32.6 12.7 11.8 11.5 
Palm Oil 31.3 3.2 . 3.9 
Palm Kernel Oil 39.9 38.5, 21.1 13.4 N/A N/A N/A N/A 7.7 21.6 7.4 3.2 
Rubber ( natural.) 49 .• 4 61.3 61.0 39.4 27.7 30.9 34.2 31.0 19.4 33.2 15.2 11.1 12.6 13.0 11.8 
Timber 370.0 305.1 105.5 24.8 11.9 N/A -N/A 14.0 14.0 4.8 1.4 0.5 
Coffee 2.5 0.3 1.1 7.3 2.0 0.7 0.1 0.1 1.1 5.4 4.6 0.5 0.6 
Cotton Seed 9.1 11.1 N/A N/A N/A N/A 0.7 0.9 
Cocoa Butter 11.1 11.1 9.2 5.9 7.7 4.2 5.0 4.8 15.0 21.0 20.4 14.5 38.5 17.6 20.8. 19.8 
Other Cocoa 15.9 13.0 10.0 5.7 8.2 5.5 5.8 4.8 5.6 5.9 4.5 4.9 19.4 13.8 6.8 5.6 

Products 
Groundnut Cake 137.5 30.5 6.7 29.5 8.4 18.0 4:8 0.6 1.0 
Palm Kernel 22.8 29.7 20.6 27.6 N/A N/A N/A N/A 1.4 2.4 1.8 1.8 

Cake 

Minerals 1332.9 939.2 657.4 219.3 12.4 5.4 5.5 4.2 4.9 6.8 4.3 2.4 

Columbite 2.1 1.6 1.2 O.E) 0.6 0.6 1.3 3.3 6.3 0.6 0.9 0.9 
Tin 5.2 5.8 4.7 3.2 1.7 1.3 1.5 1.4 15.5 26.4 20.4 15 .• 5 13.3 9.4 10.8 . 9.8 
Petroleum 94M 96M 82M 93M 741.4 604.0 803.4 729.5 1892.55365.74563.1 6a31.1 7072.85401.610166.811523.0 

(crude) Percentage of Oil on Total Exports 
Others (83% 93% 93% 94% 93% 89% 94% 96%) 

58.1 54.4 70.5 103.0 82.7 187.0 147.2 147.0 
Re-ExEorts 

10.0 10.9 5.3 7.7 9.0 12.6 16.2 26.9 

Total Exports 2278.4 5i94.8 4325.5 6709.8 ~30.7 fD64.4t:>835.814:J77.0 

(Petroleum in 10 ... 6 tons) 
.... 
0 
0'> 
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and government service sectors. Between 1975 and 1980, these 

sectors aChieved an increase in activity of: 140%, 123%, 

91.4% and 88% respectively, recording annual growth rates 

of 28%, 24.6%, 24%, 18.3% and 17.6% correspondingly. 

Although the construction sector ranks second, it registered 

a decline from 70.8% in 1974/75 to 45.8% in 1978/79 in 

terms of gross capital formation. 

4.2.2 Capital Formation 

Gross fixed capital formation estimates show that it has 

performed well. In 1974/75 it was estimated at N3.2bn 

constituting 19% of GOP at current market prices. By 1978/79 

it has risen to .N9.0bn increasing its GDP share to 31.2%. 

Significant. improvement were also made in the structure of 

the domestic capital formation, although as already noted, 

construction showed a downward trend. Transport equipment 

and machinery moved up their share from 27.9% in 1974/75 to 

53.8% i~ 1978/79. 

4.2.3 Imports and 8xports 

Growth in the export sector was impressive during the period. 

From available statistics (Table 4.3), domestic exports grew 

from N4.9bn in 1975 to N14bn in 1980. This is an increase 

of 186% for the period or an annual average of 37%. This 

increase is due to the weight of petroleum revenue on total 

export earnings as petroleum revenue as a percentage of 

export earnings moved from 83% in 1973 to 96% in 1980. 

(Table 4.3) For the period, 1975-1980, it stood at an average 

of 93% of total export revenue. 

Imports also made a tremendous leap from N1.7bn in 1974 to 

N9.7bn in 1980, increasing nearly six folds and making an 

average annual increase of 76% (Table 4.4). Table 4.5 gives 

the structure of imports. In 1974, capital goods and 

materials constituted 68.9% of total import costs but since 

1977, the share of this component has remained at a rather. 

steady level of 71%, demonstrating the reliance of the develop

ing economy on imported-capital hardware and raw materials. 



TABLE 4.4: ImEorts b:t Value (t>!m) 1973-1980 

1973 1974 

Food 126.3 154.8 
Beverages & Tobacco 5.2 9.0 
Crude ~la terial s 26.9 63.7 
Mineral Fuels 13.6 55.4 
Animals & Vegetable 1.4 3.5 

Oils & Fats 
Chemicals 133.3 190.9 
Manufactured Goods 323.9 523.4 
Machinery & Transport 491.4 611.7 

Equipment 
Mise. Manufactured 91.1 114.0 

Articles 
Miscellaneous Transactions 8.5 10.6 

TOTAL 1224.8, 1737.3 

SOURCE: 1) Federal Office of Statistics 
2) Central Bank of Niger'ia 

1975 

298.8 
48.0 
73.7 

100.4 
8.9 

333.2 
1007.4 
1560.4 

278.7 

7.6 

3717.4 

1976 1977 1978 1979 1980 

441.8 736.4 1020.7 766.5 1091.0 
63.8 133.4 70.7 49.8 67.3 
79.3 78.5 108.4 112.1 135.2 

181.3 128.6 174.6 206.8 241. 5 
24.7 47.0 73.3 52.3 77.3 

398.4 498.4 647.9 540.3 734.0 
1135.7 1565.1 1850.3 1524.1 2076.5 
2420.5 3387.0 3587.5 3791.5 4548.6 

351. 2 510.3 664.5 414.8 664.4 

5.6 9.0 .13.8 14.3 20.3 0-> 
0 
<D 

3132.5 7093.7 8211. 7 7472.5 9658.1 
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TABLE 4.5: % of Total Imports by Major Commodity Groups-Value 

Import Group 1977 1978 1979 1980 

Consumer Goods 28.5 29.0 28.2 28.3 
Durable 8.4 8.5 8.3 7.0 
Non-durable 20.1 20.5 27.9 21.4 

Capital Goods & Raw 71.4 70.9 71.7 71.6 
Materials 
Capital Goods 48.2 47.6 48.6 49.1 
Raw Materials 23.2 23.3 23.1 22.4 

Miscellaneous 0.1 0.1 0.1 0.1 

TOTAL 100 100 100 100 

SOURCE: Central Bank of Nigeria Reports 

4.2.4 . Balance of Payments 

Comparing the values.of total exports and imports shown in 

Tables 4.3 and 4.4, one can see that the economy was in a 

comfortable balance of trade up to 1978. In that year imports 

stood at 108.2bn and exports at !>I6.0bn. This situation creat.ed 

an unfavourable balance of payments position which eventually 

~. led to restrictive import measures discussed in the previous 

chapter. The position was however reversed in the next year 

resulting in a balance of payments surplus of 101.9bn, and even 

higher in 1980 at !>I2.4bn. The forecast for the 4th plan period 

also shows a favourable current account balance up to 1985 

(Table 4.6). 

TABLE 4.6: Balance of Payments Forecast (1001) 

1981 1982 1983 1984 1985 

Exports 15672 16758 17894 19079 20306 
Imports 13263 14884 16601 18485 20548 
Trade Balance 2409 1874 1293 594 -24"2 
Net Service Paymen~ -1259 -1330 -1493 -1538 -1622 
Current Account 1150 544 200 1160 2380 

Balance 
Net Transfers -262 -288 -306 ";337 -364 
Direct Foreign 264 290 350 400 450 

Investments 
Official Capital 700 750 800 850 900 
Change in Reserves +1852 +1296 +644 -247 -1394 
Reserve Level 7209 8504 9148 8902 7507 

SOURCE: Outline of the 4th Plan, Federal Ministry of Planing, 
Lagos. 



- 110 -

4.2.5 Direction of Trade 

The direction of trade is shown in Table 4.7. In terms of 

non-oil trade, western Europe remains the largest single 

group importer of Nigeria's exports maintaining an average 

of 78% of total exports for the three years under review. 

Within this group, the U.K. is the largest single country 

to which Nigerian exports are directed accounting for an 

all-time average of 28%. Other major importers in this 

category are West Germany, Netherlands, France and Italy 

with three-year averages of 17%, 15%, 9% and 4% respec

tively. Western Europe is also the main source of 

Nigerian imports representing a bulk of 66%. Here again 

the U.K. excels with a consistent share of 22%. In total 

trade terms Western Europe leads with the U.K. accounting 

for the bulk of the trade followed by West Germany, U.S.A. 

and Japan. Trade with Asia ranks second with the 

Americas taking a third place. Within these regions, 

Japan and the U.S.A. account for much of the trade. Total 

East European trade stands at an average of 2% and that 

of Africa slightly above 1%. 

As regards oil exports, well over half of Nigeria's oil 

exports go to the Americas with the U.S. taking over 40% 

of total exports. 

4.2.6 Inflation 

Inflation rates are normally reported in the Central Bank 

of Nigeria annual reports. The 1980 report disclosed that 

prices rose by 16.6% in 1978, 11.8% in 1979 and 9.9% in 

1980 based on 1975 as the base year. This downward trend 

has been attributed mainly to increased food production, 

wage and salary restraint policy, increased supply of 

imported goods and general government deflationary1measures 

(4) However, recent developments show that in the first 

n1ne months of 1981 the price index moved upwards to 12.8% 

with an increasing tendency. The 1981 25% government's 

increase of the minimum wage in the public sector which is 

estimated to have added N1.5bn to its wage bill is clearly 

a significant factor in this trend. 



TABLE 4.7: Direction of Trade (Percentage) 

Trading Imports Exports Total Trade(Non-Oil) Oil Exports 
Partner 1978 1979 1980 1978 1979 1980 1978 1979 1980 1978 1979 1980 

Africa 1.0 1.2 1.1 3.5 3.7 3.4 1.2 1.4 1.2 3.1 3.4 2.8 
Asia 17.6 17.5 17.2 0.6 0.9 1.5 16.3 16.1 16.3 0.4 
Japan 10.9 11.0 10.8 0.6 0.6 0.9 10.1 10.1 10.3 
Americas 13.2 13.4 13.3 12.9 13.1 12.7 13.2 13.4 13.2 55.7 58.8 59.5 
U.S.A. 10.9 10.9 10.9 11.9 12.2 11. 7 11.0 11.0 11.0 44.1 46.8 44.3 
E:astern E:urope 2.0 1.8 2.2 4.2 4.1 3.8 2.1 2.0 2.3 
Western Euroee 66.1 65.9 66.1 78.5 77.8 78.4 67.0 66.9 66.8 41.2 37.8 37.3 
U.K. 22.0 22.1 22.0 28.0 27.8 29.0 22.0 23.0 22.0 2.6 2.1 1.4 
W.Germany 16.0 16.0 15.0 17.4 17.6 17.0 16.0 16.0 16.0 7.5 6.8 6.6 
France 7.2 7.3 7.1 9.3 9.6 7.3 7.4 7.5 7.1 11.3 10.1 11.2 
Netherlands 4.1 4.0 4.1 15.0 13.7 17.6 5.0 4.8 4.9 13.2 12.7 12.1 
Italy 6.6 6.4 6.7 4.0 4.3 3.6 6.4 6.2 6.5 3.4 3.6 2.8 .... ... .... 
SOURCE: Central Bank Reports 
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4.3 Industrialisation 

Industrialisation has been one of the cO~5tones of Nigeria's 

economic development plans since the first plan of 1962-1968. 

The need to develop a strong industrial base for the economy 

has been recognised by successive plans. The third plan 

exp(essed the determination of the government to face squarely 

"the challenge of creating a sound industrial base for self-
, (5 ) 

propelling growth of the national economy" • At no other 

time has this challenge been more urgent than today due to 

the uncertainties of future world petrol and gas demand as 

well as price. 

4.3.1 Manufacturing Industries 

It has been noted earlier that the manufacturing sector was 

one of the five sectors with the greatest contributions to 

the GDP during the last plan. The performance pre-third 

plan was not discouraging either. It is on record that 

manufacturing industries increased their growth rate 8.5 

fold: between 1960 and 1975. It seems that this sector would , 
have been showing a better performance rate if the GDP is 

,considered in a non-oil context. For example, according to 

'Table 4.2, manufacturing's share in 1974/75 stood at 4.7% 

and 6.1% in 1979/80, but in a non-oil context the shares 

could have been 6% and 7.3% respectively. 

Recognising this fact the current plan notes that "the 

higher the output of petroleum, the lower the percentage 

share of manufacturing in the GDP, it is thus more useful 

to measure the share of manufacturing in non-Qil GDP,,(6). 

However, countering this view the third plan w~sof the 

opinion that since from a study of 90 countries, the normal 

share ,of the manufacturing sector seemed to be around 16% 

of GDP not '~uch of the wide gap between the actuaa and 

prescribed figures can be explained by the great importance 

of the oil sector" rather it is true that Nigeria's manu-

facturing industries are "under-developed relative to the 

size and general level of dev~lopment of the whole economy" 
(5 ) 

However, the 18.3% annual growth rate in the sector's 

activi ty is not .particularly a bad performance. 
, J~ -. ' .. , 
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4.3.2 The Structural Features of Nigerian Industries 

The general 

Table 4.8. 

conditions of Nigerian industries·are shown in 

It is clear that in terms of number·of 

industries and employees and value of products manufactured, 

Lagos State enjoys the lion's share accounting for 31%, 49% 

and 66% respectively. Furthermore, the number of employees 

per. establishment was 266, and the value of products N2.9m 

for 

169 

Lagos State 

and N1.4m. 

when the respective national averages were 

On the strength of this evidence, it can be 

stated that most of the large establishments are in Lagos 

State. The recognition of this industrial clustering led 

the Federal Ministry of Industries to commission the World. 

Bank "to study the issue of incentives for dispersal of 

industries,,(6) the result of which, ·it is hoped, would be 

taken into consideration in developing strategies for the 

implementation of the 4th plan. 

TABLE 4.8: General Conditions of Nigerian Industries: 1974 

No. of No. of Value of Rate of 
States Establishments Employees Products Value 

(Nm) 

Lagos 324 86,135 965,267 
Western 176 13,027 53,640 
Mid-Western 59 13,436 49,815 
Rivers ':15 2,213 15,371 
East Central 151 7,379 70,847 
South Eastern 56 9,24.0 14,293 
North Eastern 18 1,703 8,584 
Benue Plateau 60 3,974 56,434 
Kano 86 12,.626 105,468 
North Central 50 20,920 113,806 
Kwara 25 3,364 27,821 
North Western 31 3,025 7,225 

TOTAL 1,036 175,287 1,470,222 

SOURCE: Economic Indicators Vol. 12, Federal Office·of 
Statistics, Lagos. 

Added '" /0 

46.0 
53.6 
43.0 
57.5 
66.5 
76.8 
18.1 
34.8 
38.5 
42.3 
46.8 
51.4 

46.3 

1) Based on former 12-state structure, currenti~·Nigeria .. 
has 19 states. 

2) Summation is not equal to the total because of 
statistical treatment. 
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With respect to the actual structure of industries, Table 

4.9 gives us the industrial set-up by type of industrial 

group. From this information some salient features of the 

industrial sector emerge as follows. 

First,is the large share of simple-technology light 

industries such as food and textiles. The value of products 

covering meat products to textiles (including made-up 

textiles, knitted goods and wearing apparel) accounted for 

48.1% of the total while their number of employees accounted 

for 45.3%. The position in 1974 did not change much from 

what it \vas in 1972. In the latter year .f.ood, beverages, 

tobacco, textile and wearing apparel contributed 51% of 

the value added in manufacturing. Calculations from a more 

up-to-date statistics reveal that industries in the food 

and textile category achieved together an increase in 

production activity of 75% between 1977 and 1978, 24.4% 

from 1978 to 1979 and 103% between 1979 and 1980(4). These 

statistics, in the main, suggest that since these sub

sectors are engaged in the production of the basic needs 

of the economy, food and clothing, their share and progress 

in the manufacturing sector demonstrate that the country is 

still in the initial stages of industrialisation. 

The second feature is the small share of machinery and 

metal industries. Table 4.9 indicates that industries from 

basic metal to motor vehicles accounted for only 20% of 

value added. Although this share is not as low as it seems 

if one. refers to the third plan which gave an average of 

16.4% for developing countries, its composition, however, 

reveals that the sub-sector is dominated by basic industries 

such as: basic metal industry; cutlery etc. (3.9%); 

metal furniture and fixtures (2.1%); structural metal 

products (4.1%) and fabricated metal products (4.3%). In 

total they represent 14.4% of the sub-sectoral share. Thus 

leaving the real engineering sub-sectors includingiagricul~ 

tural machine!!, .and instruments, construction mach'ines, : . 

household electrical apparatus, electrical instruments and 

household machinery (including motor vehicles) at the mercy 

of imports. (Currently motor vehicle production is, however, 



TABLE: 4.9: Industrial Structure in Nigeria and Lagos State in the Year 1974 

Index of Spe-
Nigeria Lagos State ciaJized Structure 

(D%/A%) 

I.S.I.C. Codo Employees Vulue of 
Rate of Employees Vwue of Rate of by 

by 
Product. Value Products Value Em- Value 

(1~00) Added 
(I ~OO) Added ploy or 

(person) (%) (%) (person) (%) (%) Prod-
(%) (%) ec, 

uets 

Meat Products 1.670 1.0 12.921 0.9 48.4 1,097 1.3 10,997 1.1 49.7 1.34 1.30 
Fruit Canning and Preserving 362 0.2 720 0.0 42.2 - - - - - -
Dairy Products, Vegetable Oil, and Grain 10.529 6.0 131,857 9.0 31.8 2.934 3.4 93,760 9.7 26.3 0.57 1.08 Mill Products 
Bakery PruducU 4,924 2.8 47,484 3.2 65.3 2,372 2.8 18,173 1.9 44.8 0.93 0.58 
Sugar, Sugar Confectioney. MisceUaneous 4,683 2.7 64,361 4.4 37.9 2,285 2.7 47,643 4.9 42.6 0.99 1.13 Food Products anI.! Animal Feeds 
Spirit Dislillcry and Beer 3,533 2.0 109,967 7.5 72.7 3,215 3.7 105,728 11.0 72.5 1.85 1.46 
Soft Drinks and TobOl:cco 4.820 2.7 66.311 4.5 75.2 3,691 4.3 53,673 5.6 75.3 1.56 1.23 
Textile .. 38,924 22.2 206,668 14.1 43.4 14,368 16.7 91,451 9.5 44.0 0.75 0.67 
Made-up Textile Goods 4,425 2:5 28.017 1.9 33.3 2,629 . 3.1' 23.252 2.4 30.5 1.21 1.26 
Knitlcd Guuds, Cordage" Rope and Twine 4,790 2.7 35,%7 2.4 39.8 2,949 3.4 28.257 2.9 40.4 1.25 1.10 
Wearing Apparel 911 0.5 2.8~5 0.2 - 28.6 459 0.5 2,062 0.2 24.6 1.03 1.08 
Canni~ '1,194 0.7 12.342 0.8 42.5 - - - - - -
Travel oods 744 0.4 3,557 0.2 27.6 485 0.6 2,954 0.3 26.7 1.33 1.26 
Leather Footwear 4.191 2.4' 23,465 1.6 53.5 3,620 4.2 21.765 2.3 55.8 I. 76 1.41 
Saw Milling 9,613 5.5 24,435 1.7 49.4 191 0.2 137 0.0 64.2 0.04 0.01 
Other Wood and Cork Products 50 0.0 149 0.0 96.0 - - - - - -
Wooden Furniture and Fixture 5,406 3.1 15,122 1.0 44.3 1.988 2.3 5,544 0.6 37.2 . 0.75 0.56 
Containers. Doxes of Paper and Paper Board 1.852 1.1 25.734 1.8 37.5 1,842 2.1 25,449 2.6 37.4 2.02 1.51 
r"per and other Paper Products 1,373 0.8 18,961 1.3 31".0 1,316 1.5 17,548 1.8 31.7 1.95 1.41 
Printing 9,147 5.2 42,7U9 2.9 50.5 4,708 5.5 28,087 2.9 54.1 1.05 1.00 
Basic Industrial Chemicals and Paints 1.339 '0.8 18.381 U 50.5 1,351 1.6 18,197 1.9 51.3 2.05 1.51 
Orugs and Medicil1c~ 1.888 1.1 13,788 0.9 43.3 1,335 1.5 11,723 1.2 45.0 1.44 1.30 
Soap. rcrfumc~. Cosmetics and other 6,756 3.9 98.268 6.7 46.0 5,191 6.0 70.278 7.3 48.4 1.56 1.09 

Clc:..ninft Preparations 
Other Chemical Products. Product of 

Petroleum and Cual. Tyres Tubes and 13,412 7.7 71,580 4.9 55.5 2,843 3.3 38.501 4.0 57.8 0.43 0.82 
o:hcr .Rubber Products 

Plastic I'rmillets 3.523 2.0 22.142 1.5 25.3 2.714 3.2 18,230 1.9 25.8 1.57 1.25 
PorelY and Class Products 747 0.4 4,811 0.3 40.4 484 0.6 

I 
3,573 0.4 44.9 1.32 1.13 

Brick~. Tiles and Concrete Products 5.503 3.1 27.899 1.9 55.6 2.223 2.6 13.294 1.4 55.3 0.82 0.73 
Cement 2,796 1.6 40.174 2.7 70.5 -

_. _. - .- -
Basic Mcwlludu!.try. Cultery, Handtools 2,463 1.4 56,673 3.9 32.7 1,350 1.6 10.683 1.1 38.1 1.12 0.29 

anti Ceneralllanlware 
Mctall:Ulllilule <lnLl Fixtures 3,589 2.0 30.223 2.1 41.6 2.0)4 2.4 17.272 1.8 47.5 1.15 0.87 
St,uctuaJ Metal l"uH.1ucts 5,854 3.3 60.517 ~.1 48.1 4,761 5.5 53,U55 5.5 34.9 1.66 1.34 
Fabricated Metal PruduclS 6,284 3.6 6J,701 -0 JO.9 4.914 5.7 53,011 5.5 29.2 1.59 1.27 
Elccllicallndustrial Machinery and App<'.ratu$ 697 0.4 8.168 '0:6 . 43.5 660 0.8 8,141 0.8 43.7 1.93 1.52 
lIou:.chu!d Elco.:uical Apparatus and other 1,692 1.0 : 1.660 0.8 27.0 1,644 1.9 11,627 1.2 27.1 1.98 1.52 

Elel.:'trica\s Supplit:d I 13.916 1.4 Radio, T\.'lc\'i~i\)II. Cunununication Equitm1ent 
1.O~O 0.6 13,916 0.9 49.0 1.080 1.3 49.0 2.04 1.52 

alld Apparatus 
Ship Buihhlli;; anJ H.cpairing. anLl Motor 2.518 1.4 4~.U6,} 3.3 

:~~~~:; ::!:-j,,: :~~: 
1.9 J 41.450 I 4.3 j .l~.5 1.32 J.J J 

Vl'l\ldc~ 
Mi...:cU .. ncOl .... \'UII"":\Io 1.utl~ 1.1 b.6l1ij l 004 

2. : 5.H3H 11.6 54.2 LIlU I..t5 
', .. ,,,\ - . --

'"/, ,l h" I 1101 01 .1:..~·!~!:1~~ I HO,CI ~·':!"'..:~;~~.7 _'!!.1I1.U _ -4,. 11 ..... "'" \ . ~ I!!!:!..' I 
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on the increase.) 

Thirdly, the relative weakness of industrial raw materials 

and intermediate goods sector requiring sophisticated 

technologies. For example, the value of products of basic 

industrial chemicals is only 1.3% whereas the share of 

chemical products for cosmetiCS, soap, perfume, household 

toiletries, etc. account for 6.7% of value added. Further

more, Table 4.10 shows the degree of imported industrial 

inputs. In fact, dependence of the manufacturing sector 

on foreign inputs is so excessive that in 1979 and 1980, 

75.6% and 74.3% of total raw materials cost respectively 

constituted expenditure an imported raw materials(4). This 

state of affair does not augu, well for the industrial 

future of a country determined to achieve self-sustaining 

industrial growth. One can say that at best the Nigerian 

industrial structure 'exhibits a structural imbalance in 

favQur of the production of consumer goods rather than 

capital goods. However, with the commiSSioning of the 

Aladja Steel Plant in Warri, the rolling mills being 

constructed, the Ajaok~ta complex and other industrial , 
projects which will be discussed in the next section, all 

hope is not lost, everything being equal, that the present 

structural imbalance could be righted in future. 

4.3.3 Industrial Policy and Industrial Development 

The preceding sections have highlighted two main facts: 

firstly, that Nigeria's industrial sector's contribution 

to the GNP/GDP is small; secondly, the structure of indus

try is in favour of light technology industries with the 

manufacturing industries in need of high technology still 

in their infancy. These features in themselves strengthen 

the fact that the Nigerian oil-based economy is very 

volatile. If the proven reserve of crude oil in Nigeria 

reported in World Oil as 12,242 million barrels in 1976 

(present estimate is 16.7bn) is taken into account and if 

the present crude oil production (April 1.4 million barrels 

per day) continues, then the economy can hold on to oil 



TABLE: 4.10: Average Coefficients of Imports for Industrial Products and Raw 

Materials in the Year 1971 and 1972 

------ Imported Raw Materhlbrrotal Raw Materi:tls 

- 20% 20 - 40% 40- 60% 60- 80% 80 - 100% 
Fruit Canning and Pre- Meat Products Household Electrical Glass Products Owe Indultrial Olcmlcll1s 

serving Basic Metal Apparatus 
Vegetable Oil Milling Cutlery. Itand Tools and 
Bakery Producu. Generalltaldware 
Sugar Factory Mctal F urni t1l1 e snd 
Tobacco Fixturc:I 

-10% Lcalher Footwear 
Suwmillillg 
Paper and Other Paper 

l'roducls 
Suap., Perfumes, Cos-

metks and other -Cleaning Preparations 
Plastic Products 
Cement Spirit Distillery 

Sugar and Chu.:olate Tanning Dairy Products Miscellaneous Food Agricul tural Machlno:y 
Cunfectionery Wooden Furniture and Beer Brewing PrcpaIation 

Imported 
Other Rubber Products Fixtures Soft Drinks 

10- 20% Printing Tyres and Tubes 
Products! J'ainu Other Concrete Products 

OUIPUI Brick:. und Tiles 
, 

Ship Building 
-

Drugs and Medicines Other Chemical Products 

20- 30% Radio and T.V Com-
. munication Equipment 

Spinning We;lving and Wea.rin~ App:H1:1 Sttuctural Metal ProductJ Manufacture ofCarpeu 
Finhhir.g Textile, Papo:r Containers. POif1,:J Nilcelluneous Pruducts Dnd Rugs 

30- 40% Boxes and Paper J!oard Pottery Products 

Fe) tili:;ers anti Pcstiddes 

-- <?thcr E~:~.tric~ SUIlPlit"s --
Molor !lOOy Bulldlng Animal Feeds Travel Goods Make up Textile Goods I;abricatd MotnJ Products 

40 - 50% Products of Petroleum (except Wearing -- and Cual Apparel) 

60 -70% Grain Mill Products 
Knitted Goods 

80%- Other Machinery and 
Equiplllcnts 

Source: Thitd Nalional Devdupmt:nt 1)I.1n 1915-BO Vc!. 1 
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for another 24 years. Certainly, this is not a long time, 

if the forecast is right, and the problem when the time 

comes will be that of finding industrial substitutes to 

support the economy. Manufacturing industries can provide 

the needed support if they are well developed, that is to 

say if they can be self-sufficient to a large degree. As 

already mentioned most industrial raw materials are 

imported in substantial quantities (Table 4.10) one can, 

on this score, say that the economy is merely a processor 

of consumer goods having no strong interaction between 

industrial sectors. At present, the strength of the link 

between various sub-sectors within the manufacturing sector 

is too fragile to support the Nigerian economy in future 

in the absence of petroleum. 

Much of Nigeria's industrialisation policy has been 

concerned with import substitution industries which has 

so far resulted in the promotion of light industries, 

giving the lead of the largest industr~ to textiles, at 

the expense of intermediate and heavy industries. Much 

as the author recognises the principle of import sub

stitution and export promotion as a necessary first step 

towards industrial development, it is true in view of the 

observation made earlier regarding input content of 

industries that indicators such as index of production, 

manufacturing sector's share of GDP or its growth rate and 

the like, do not in effect, reflect the latent flaw of 

imbalanced industrial promotion policy. This flaw having 

been realised, the 4th plan's "central theme for manufac

turing ••••• is the achievement of self-sufficiency in 

industrial production and an increase in the local resource 

content of manufactured products". 

In pursuance of this objective the third plan provided for 

the establishment of intermediate and heavy industries in 

addi tion" to agricu I tural development which is expected to 
" I 

provide raw materials toagro-based industries. The fourth 

plan is equally committed to all the projects enunciated by 

its predecessor. The following are the major projects. 
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a) Iron and Steel Complex 

The third plan provided for two main steel complexes: the 

first a blast furnace type of iron works at Ajaokuta, 

Kwara State, with a production capacity of 1.5 million tons 

of steel per year iM the first phase, increasing to 2.6 

million during the second and finally to 5.2 tons in the 

third stage. The first phase alone involves a huge 

investment of N2,500m. It is expected that during the 

initial stages of production 

mostly 

only."long products" like 

for the building industry, bars, rods and beams, 

will be produced; in 

like plates and sheets 

the later stages "flat products" 

will also be produced. The total 

completion time of the project is estimated as six and a 

half years but the first rolling mills are expected to 

produce steel by June next year. This project is being 

constructed with the assistance of U.S.S.R. Although 

the grade of Nigerian iron is said to be as low as 50%, 

almost the same as that of the Russians, the advanced 

techniques of sintering being developed by the Russians 

will enable Nigerian resources to be used. 

The second iron works is already in operation. It was 

commissioned in January this year at Aladja, near Warri. 

The Aladja project which started in 1977 uses the direct 

reduction method. The disadvantage of this technique 

is that it needs a higher grade of iron ore than is 

currently available in Nigeria. The advantage of the 

Aladja plant is that it is smaller than a blast furnance 

type·in scale and therefore required smaller investment 

and most importantly, Nigeria's natural gas can be used 

instead of coke as the reducer. Aladja, Africa's largest 

and most advanced steel plant, will produce one million 

tons in its first phase reaching a peak of 2.5m tons a 

year when fully developed. 

In addi tion to the main plants, rolling mills are being 

constructed at Oshogbo, Katsina and Jos. The third main 

plant. that was scheduled for Port Harcourt was indefinitely 
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postponed, but rumour nO\~ suggests that it could be buD t 

at Onitsha or Asaba. other rolling mills are also pro

posed for Minna and Sokoto in the North. Feasibility 

studies for the latter estimated at a cost of W20m was 

completed early last year by Metalurgical and Engineering 

consultants of India for the Sokoto state Investment 

Company(7). The mill is expected to have a capacity of 

60,800 tonnes of bar annually. The Minna, Jos and Oshogbo 

mills will have a capacity of 210,000 tons each per year. 

These developments means that the problem of imported raw 

materials will be largely solved especially in those 

industries which use metal as a basic production input. 

For example, industries such as Fabricated Metal Products, 

Structural Metal Products, Agricultural Machinery, Motor 

Body Building and l1achinery and Equipment as shown in 

Table 4.10 have imported raw material content in the order 

of 80-100%, 60-80%, 80-100%, 20% and 60-80% respectively. 

Their import of other secondary productive products is 

equally high in some respects: 40-50%, 30-40%, 10-20%, 

40-50% and 80% correspondingly. This problem, no doubt, 

must have been responsible for the high ratio of industrial 

costs to gross output incurred by the engineering industry. 

While in 1972, ·the industrial average was 54% of gross 

output, the ratio for the engineering sub-sector ranged 

from 52% for Fabricated Metal Product~ to 92% for Motor 

Body Building. When the projects above are fully opera

tional relief will also come to the Building and Construc

tion sub-sector with its high share of capital formation -

71% in 1974-75 and 46% in 1979/80 • 

. With the present slump in the World Steel market one might 

think that the chances of Nigeria's steel competing in the 

World market are slim, but there may be no need for export 

if as estimated by one study, Nigeria will demand 9m tons 
. (8) 

of steel per year by 1990 • A f'lassachussets Institute 

of Technology study estimates that by 2,000 Nigeria would 

still import 2.4m tons of iron and steel (9). On this 

baSis, the iron and steel complexes would have enough 
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domestic market to cater for. 

bl The Petro-Chemical Complex 

A plan for a petro-chemical complex to produce 40,000 tons 

per year each of caustic soda, vinyl chloride monomer, 

polyvinyl chloride and polyethylene and 100,000-250,000 

tons per year of ethylene is planned to be built near 

Port Harcourt. Smaller plants of 1,400 metric tons per 

day of amonia and a 10,500 ton methyl fuel plant is to be 

incorporated into the original complex according to the 

third plan. The complex was due to start operation in 1978 

but has not,as yet started and has been taken over by the 

4th plan as a spill-over project. In addition, the 4th 

plan has proposed two petro-chemicalplants that will be 

attached to the Kaduna and Warri refineries to produce 

7 "benzene, solvent, carbon black and polypropylene; and 

also a separate complex for the production of basic raw 

materials used in producing plastics, synthetic fibres, 

detergents, chemicals and solvents required by the 

agricultural, building, textile, electrical and pharma

ceutical industries. The first phase is estimated at a 

cost of N112.Gm while the second will cost about ~1.1.4 

billion. 

cl Nitrogenuous Fertiliser 

This chemical fertiliser project is planned to produce 

450,000 tons of amonia per year and 260,000 tons per year 

of urea intended to provide agricultural inputs, utilise 

natural gas and to meet prospective demand for export. 

It is to be located close to the petro-chemical complex to 

enable it to use tail gas from the latter. This project 

was planned for production in 1977 but has not yet. 

materialised and has therefore been taken over by tile 

current plan. Agreements for the project were signed in 
I 

September last yeilr and work is to commence very soon i.n 

Bonny, Rivers State, which is the new location. At full 

capacity, the plant is expected to produce 700,000 tons 
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of fertiliser per year. 

d) Petroleum Refining 

The two main refineries provided for by the 3rd plan has 

both gone into production. The plan authorised the 

construction of petroleum refineries in Warri and Kaduna 

and the extension of the Port Harcourt refinery from 

60,000 to 75,000 barrels per stream (working) day (b.p.s.d.). 

The new refineries in Warri and Kaduna which went into 

operation in 1980 have crude capacity of 10Q,000 and 75,000 

b.p.s.d. respectively. For export purposes the plan also 

provided for two refineries of 300,000 b.p.s.d. each but 

they have not been undertaken yet. The extension of the 

Port Harcourt refinery was not undertaken either and 

presently, only routine maintenance is provided to keep it 

in production. In view of the age of the Port Harcourt 

plant, the 4th plan proposes to build a new facility to 

become the country's largest refinery at 200,000 barrels 

per day during the plan period. The current plan also 

intends to undertake c,pital improvements on the Warri a~d 

Kaduna refineries in order to raise their production levels 

to 120,000 barrels per day. 

The Kaduna refinery was completed in April 1981, by the 

contractors, Japan's Chivoda Chemical and Engineering 

Construction Company. It is a dual unit refinery made up 

of a fuel processing unit and a lumwax/asphalt unit. The 

first unit processes local crude from Excravos which is 

transported through a 606km Warri-Kaduna pipeline from the 

Niger Delta Creek. When fully operational the unit would 

have a daily production capacity of 7 tonnes of sulphur, 

320 tonnes of refinery fuel gas, 630 tonnes of cooking 

gas, 2,750 tonnes of preminum motor gasoline, 920 tonnes 

of 5-star petrol, 2,690 tonnes gas oil and 1,860 tonnes of 

kerosine, all from an initial input of 6,690 tonnes of crude 

oil per day. The second unit handles parafin-based 

petroleum imported from Venezuela and Kuwait. Its daily 

production level is: 2,090 tonnes of asphalt (two grades); 

1,260 tonnes of fuel oil (also two grades) and others 
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including wax and lubricating oil. The importation of 

crude oil from Venezuela and Kuwait has prompted the 

government to speed up its plans for a tanker subsidiary 

under the Nigerian National Oil Corporation (NNPC). Three 

tankers have been provided for by the current plan. 

e) Commercial Vehicle Assembly/Manufacturing 

Under this project, Leyland, Steyer, Fiat and Benz presently 

operate factories which assemble/manufacture 2-ton or 

larger trucks for 

facturing Company 

local distribution. Anambra Motor Manu-

is another 

A target of 18,000 units 'was 

company in this -category. 

envisaged by the third plan. 

Leyland Nigeria Limited with its factory at Ibadan, Oyo 

state, produced 3,000 truck units in 1980, steyer Nigeria 

Limited 2,800 units and tractors, and Ariambara Company 

795 units in the first six months of its operation, having 

just started production in 1980. National Truck Manufac

turers of Kano owned by Fiat started production also in 

June 1980, but their production figure~ are not known. 

In December 1981, it wps reported that the Leyland plant 

at Ibadan had started to assemble and market Japanese 

supplied Mitsubishi Canter light trucks of 2 to 3 tons 

payload, with an initial output of 50 trucks a week 
(10) 

increasing to 3,000 per annum by 1983 • Leyland Nigeria 

Limited is a partnership between British Leyland of Britain 

(40%) and the Federal Government and local interests (60%). 

f) Pulp and Paper 

Two new paper mills planned for the last plan period are 

to be completed this year. The mills being constructed 

C!t Iwopin in Ogun State and Calabar in Cros's River State 
.~ ',' .':1 

will each have a capacity of 100,000 tonnes per year. The 
. " { 

Iwopin complex which is nearing completi~n is to'produce 

60,000 tonnes of fine and cultural paper in addition to 

100,000 tonnes of pulp per annum. The existing Jebba mill 

is being expanded to a scale of 60,000 tonnes annually. 

Soil investigations are also being carried out for wood 

-/ 
! 
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plantations which are intended to produce industrial 

papers from locally produced hard-wood pulp. 

g) Liquified Natural Gas 

LNG plants were first proposed by the Second National 

Development Plan of 1970-74 but could not be realised then. 

The third plan took the project over but owing to the 

eno~mous investment involved some 115,000m the project was 

shelved to make room for other major projects. The fourth 

plan has allocated N300m to enable the execution of the 

project to start in 1984. Already some 182m has been spent 

on planning and preparations. Nigeria is said to have 

gas reserves of 90 trillion cubic feet but presently this 

resource remains untapped while 96% of the gas output of 

its oil fields is flared (as against 58% in the Middle East 

oil fields). This loss is certainly a potential which 

needs to be harnessed. It is in recognition of this fact 

that the government has continually reiterated its commit~ 

ment to pursue vigorously the implementation of the project. 

h) Others 

:"Inview of the importance of cement in the development 

projects of the country, the planners of the national 

economy have been determined through the years to close the 

gap between domestic demand and supply of cement. Cement, 

the notorious product, whose erratic order of 20 million 

tons by the Military in the mid-1970's caused congestion 

at Nigerian ports of such magnitude that Nigeria got her

self a place amongst the strands of maritime history. 

Extensions of production capacity are therefore planned from 

150,000 tons per year to 500,000 tons for Ukpilla, 100,000 

tons per year to 400,000 tons per year for the Calabar 

factory and 150,000 to 400,000 tons per year for Sokoto. 

In addition, three new factories each with an initial 

productive capacity of 60,000 tonnes per year are planned 

for Ashaka in the North Eastern State, Yandev in 8enue

Plateau State and Shagamu in the Western State. 80th 
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reality as a result of the fluctuating oil market "temperature". 

Since Government depends on the oil sector for 83% of its 

expenditure, it is obvious that most of the proposed 

projects and those already underway are at the mercy of 

global recessions in the-oil market. 

Development projects are normally balanced against expected 

income, for example, the draft 1982 budget for the current 

financial year (January to December 1982) was based on a 

revenue forecast of W11,600m which in turn was based on 

crUde oil production level of 1.2m barrels per day at the 

then going price of ~36.5 per barrel. But with the sUdden 

change of oil prices th~s estimate has been adjusted to 

stand at N8,900 creating a difference of nearly W3,000m. 

Certainly this will set some capital projects back. 

Already it has)because the recently passed E:conomic 

Stabilisation Temporary Provisions Act 1982, has deferred 

all capital projects not started yet. 

To further sUbstantiate the vulnerability of Nigeria's oil-

based economy, it is vlorthwhile to give a picture of the c 

erratic oscillation ofl crude oil production i~ Nigeria bet

ween August 1981 and March 1982. In August 1981, production 

was as low as 700,000 barrels a day, by November it had 

risen to 1,600,000 b.p.d. The 1982 budget mentioned above 

was based on this trend. During the last quarter of 1981 

and in the early part of the first quarter this year, 

production averaged more than 1.3 million b.p.d. January 

and February (1982) saw production levels of 1.7m b.p.d. and 

1.4m b.p.d. respectively. Within a single week in March 

from 14th to 20th this year, a.decline of 29% in production 

level was recorded. Needless to say that a commodity with 

such oscillatory tendencies with direct and indirect effects 

on the management of the national economy cannot guarantee 

the prompt execution of projects and worse still, can result 

in non-implementation of planned projects. With cautious 

optimism, however, one can say that the present direction 

of policy is in the right direction. There are two other 

problem areas - internal and external problems. 
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a) Internal Constraints on Economic Development 

1) Restrictive Industrialisation Policy 

The laws and regulations governing investment in general 

and foreign investment in particular have, hitherto, been 

inhibitive in effect as they control industrial location, 

permissible number of industrial establishments, choice 

of industrial group, production capacities, etc. It is 

true that in a country where 31% of industries are situated 

in the capital with 49% of its industrial workforce,some 

form of industrial dispersal policy is needed. Industrial 

location control has been an official regional economic 

planning policy in the U.K. since 1947 when the Town and 

Country Planning Act formalised locational controls by 

introduCing the Industrial Development Certificate. As a 

matter of regional economic and strategic planning, such 

a policy in Nigeria should be backed up by adequate 

financial and infrastructural incentives in order to 

attract the right kind of industries. Industrial policy 

should therefore offer enough encouragement to prospective 

investors rather than stiffle worthy prospective projects. 

For example, much of Nigeria's demand for electronics 

equipment might have been met to a large extent by local 

manufacture if regulations had not discouraged U.A.C. 

(Nigeria) Limited and the Japanese electronics firm of 

Matsushita from establishing a Nigerian electronics company, 

yet the government complains about the "insatiable taste" 

of the people for imported goods. 

2) Bureaucratic Buck-Passing 

The multitude of government agenCies a prospective investor 

has to go through in order to obtain investment pre-requisites 

such as approvals on industrial applications for projects, 

certificates, licences including expatriate quota, various 

permits for the same project and the lack of streamlined and 

co-ordinated procedures constitute a bottleneck in industrial 

development, not to mention their frustrating influence on 
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deserving projects. As a corrective measure a Business 

Advisory Committee has been set up to simplify some of 

the procedures, and a new body with wider powers which 

can consider applications more comprehensively in their 

entirety without the need for potential investors to 

shuttle between government agencies is envisaged by the 

4th Development Plan. 

3) Deficiency of Industrial Manpower and the R_<:.l~tive 

Preference for Trading instead of Manufacturing 

In Nigeria there is a visible preference for trading rather 

than making. Owing to the long gestation periods of manu

facturing projects most indigenous entreprenuers prefer 

trading undertakings as they offer the qUickest means of 

realising returns on investment. In addition to this 

attitude, is the technical know-how problem; there is a 

shortage of engineers especially in the construction sector 

and a general lack of skilled workers equipped with technolo

gical and mangerial capabilities. Technological experience 

is presently being acquired thfough the vehicle of education 

and training, licensing and registr~tion of patents, basic 

and appl ied research.,and development, technical assistance 

schemes, exposure through tr~ining attachments, trade marks 

and the like, and more gerlerally through the operation and 

maintenance of technical equipment in use in the country. 

Hitherto, there has been no strong interaction between 

research institutions and industry. The 4th plan therefore, 

. emphasises greater interaction between educational institu

tion~ and industry with more accent placed on applied research 

aimed at solving the practical problems of industry. 

4) Infrastructural Constraints 

In common with most other developing countries, industrial 

development in Nigeria is suffering not only from ihuman 

infrastructural constraints but also physical infrastructural 

limitations, thereby making initial and operating cost of 

projects expensive. The cost and irregular availability of 
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public utilities such as water, comminication facilities, 

electricity, transport, particularly railways etc., pose 

problems to industrialists. The road network which com

prises some 27,OOOkm of modern federal highways ,is receiv

ing due attention as the next chapter will show. Railway 

development is also being pursued vigourously to modernise 

the single track 3'6" gauge to standard gauge for which a 

sum,of N1.2bn has been allocated by the current plan. 

5) Slow Implementation of Public Sector Projects 

It is true that industrial projects are more or less inter

dependent as one firm's or industry's output can serve as 

the others input, in this regard, non-implementation or 

delay of planned projects will certainly affect all concerns 

that will gain from such projects. Since government spon

sored industrial projects are generally in the key areas of 

manufacturing which provide the requisite industrial infra~ 

structure, delay or postponement of such major projects set 

off a chain reaction.which will slow down th~ pace of 

industrialisation in P?rticular and economic development in 

general. Most of the major projects disc1.1ssed above spilled 

over from the 2nd and 3rd Development Plans. For example, 

the LNG project was proposed by the second plan but has 

not been realised nearly twenty years after its original 

proposal, the lag between plan and implementation also 

shows in the Nitrogenous Ferti'liser project proposed to use 

tail gas from the petro-chemical complex, both envisaged 

for 1977 and 1978 respectively, are still waiting to be 

executed, even though contracts for the former has just 

been signed. 

b) Bxternal Constraints 

Bxternal constraints are mainly concerned with the difficulties 

associated with the transfer of technology. They cover 

problems such as payment of royalties, expatriate quota 

policy, licence fees, technical managerial fees, and diffi

culties encountered by potential investors abroad in terms of 
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obtaining entry visas. Most of these problems are blamed 

on the lack of clarity on go~ernment policies regarding 

these matters. 

6) Inadequate Statistics 

The importance of an efficient technological information 

storage and retrieval system to technological advancement 

and economic development cannot be over-emphasised. In 

order to put the seriousriess of this problem in proper 

perspective, it is necessary to quote in.some detail a 

Central Bank of Nigeria report(12) on this matter. The 

report admits that "it has become increasingly difficult 

for the CBN to analyse the performance of the economy in 

general, and appraise the effectiveness of policy in 

particular, due to inadequate data. At the time of writing 

this report (April 1981) for example, no actual data on 

Federal Government revenue and expenditure was available 

for the whole of 1980; the situation as usual, was worse 

for state governments. External trade data in respect of 

1980 similarly were unavail~ble. No firm data on domestic, 

agricultural and manufacturing production are available on 

current basis. The available estimates are based on very 

scanty information and not much reliability can be placed 

on them. The data situation has in fact continued to 

deteriorate rather than improve". 

4.5 The Economic Outlook 

The economic outlook of Nigeria's economy is not very 

promising at the moment. The recent hiccup in the volatile 

world oil market which has been exhaustively treated in the 

preceding sections has dampered the silver lining on 

Nigeria's economic horizon. The current price for Nigerian 

oil of $35.5 per barrel is still being watched cautiously 

as it is feared in some quarters that this could even worsen. 

The implication is that oil production in Nigeria is more 

likely to stick nearer to an average of 1m barrels a day than 

the 1.3m forecast for the 1982 budget. Such a turn in events 
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would naturally lead to a massive loss of trade for 

Nigeria's trading partners in view of the fact that last 

year $22,000m worth of goods were sold to her which was 

rather more than 1% of total world trade. Nigeria's imports 

of manufactures were a 'much larger percentage .of ~Jorld 
(11) manufactures' trade • More than three quarters of those 

imports came from British Companies and others in Europe 

and,the rest of the OECD. 

Owing to the prospect of a poor balance of payments likely 

to be brought about by the high rate of importation and 

foreign eXChange disbursement which characterised much of 

Nigeria's external transactions during the last quarter of 

1981 and the first quarter of this year, the government has 

undertaking far-reaching fiscal and economic m~asures'. In 

addition to her weakening revenue position, Nigeria's' 

outstanding foreign exchange commitments in respect of firm 

orders for food, raw materials, spare parts and other 

capital equipment stood at W4.9bn as at 31st March 1982, 

of which 52% or W2,600m will be due for payment in June this 

year. The revenue situation, therefore, is very precarious 

and, consequently, the fate of projects uncertain. 

Given these circumstances, the Economic Stabilisation 

Temporary Provisions Act of 1982, was passed recently 

empowering the government among other things, to impose or 

increase customs and excise duties, or induct, withdraw or 

cancel, as the case may be. Also it allows for the 

restriction of exports and imports. The powers given under 

this Act are meant to be effective for not more than twelve 

,months. The regUlatory measures which followed are as 

follows: compUlsory advanced deposits on all imports as 

follows: foods with the exception of rice, 50%; medicaments 

50%; capital goodS, 50%; building materials, 50%; raw 

materials and spare parts, 25%; motor vehicles and truckS, 

200%; motor cars, 250%; other goods, 250%. The peposits 

are interest free and are required to be paid to commercial 

banks before letters of credit can be issued. In turn, the 

banks will pass on the deposit to the Central Bank "in the 
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case of imports under letters of credit". 

Specific import licences are now reqUired for the following 

goods: cement, stockfish, flour, building materials, real 

madras (cloth) and consumer goods. The pump price of 

premium petrol has been increased from 15.30 kobo to 20 k 

per litre. The state governments are ~ow restricted from 

external borrowing under the Federal Government guarantee 

to a ceiling of N200m (£167m) per state and the nine states 

that have already reached this limit are barred from borrow

ing under the central government's guarantee for two years. 

An increase of 2% in government decreed interest rate has 

been authorised. No import licences are to be issued on 

goods manufactured in Nigeria. Government departments are 

required to show evidence that locally made goods or 

materials are not available before imports will be 

authorised. There is to be a 100% inspection of. goods in 

containers. All unused import licences to be recalled and 

to be resubmitted to the Ministry of Commerce by 30th April. 

Capital projects not yet started to be deferred. There are 

also certain goods that are banned and others suspended. 
i 

Given the analysis made of the Nigerian -economy in the 

preceding sections, an assessment in some detail of N5.geria's 

economic future will be a hazardous undertaking especially 

in view of the fact that by projecting elements of present 

problems into the future, one can overdelermine the future 

and foreclose possibilities for action in the present. For 

this reason, the author does not intend to lay much emphasis 

on trade projections made by various studies except for 

purposes of enhancing the analytical content of this work 

where necessary. Everything that has been discussed up to 

this point is in consonance with the uncertainties. 

associated with long-term planning. 

Much as the stringent measures set out above will benefit 

domestic industries, for example, the car industry, the 

weight will be on Nigeria's trading partners. Western 

Europe will be the most affected on account of its share of 

Nigerian trade and particularly the U.K. which has a big 



- 133 -

stake in Nigeria's continued economic progress as Nigeria 

is the most important buyer of British goods outside 

Western Europe and the United States. 

4.5.1 The Implication for Shipping 

Measures such as those outlined above invariably mean" 

that shipping services to Nigeria will be affected. As 

disclosed in Chapter 3, UK\~AL lost 30% of its Nigerian 

traffic as a result of import restrictions imposed at the 

beginning of 1979, and a lot of independent small shipping 

companies were "squeezed" out of business. Even the Nigerian 

National Line was affected by the cargo ban and restrictions 

up to 1980 because in the first quarter of that year their 

performance ended with a loss. This measure is even more 

all-embracing than the former. In the light of what has 

been said about Nigeria's dependence on oil, it is obvious 

that vaiiation in o~tput will have an effect, not only on 

direct outward shipping requirements but also indirectly on 

the demand for inward liner shipping capacity, at least 

in the short term. In view of the fact that over 60% of 

total UKWAL traffic is Nigerian by origin or destination 

and the fact that British shipping lines provide 69% of 

West African Liner shippin~ capacity(13), "British interests 

will greatly bear the brunt of these measures. 

However, the pres~nt commodity composition of Nigerian 

shipping, both in the short and medium term, is not expected 

to make any dramatic changes. As Table 4.11 shows, the 

proportion of capital goods to be imported during the 

current plan period remains at an all time high of over 

60% (including intermediate goods), although lower than the 

71% share of the last plan period. (Table 4.5). Food 

remains at an average of 12%, higher than the 10% of the 

last plan period. The reason for this increase in food 

imports is because of the projected decline of the agricul

tural sector's (including livestock, forestry and fishing) 

share of GDP. A 16% average annual share of GDP is envisaged 

up to 1985 which means a 6% short fall on the last plan's 
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TABLE 4.11: Estimated Imports by End Use at Current Prices (%) 

Capital Goods 
Intermediate Goods 
Food 
Merchandise 
Consumer Goods 

Total Value (Wm) 

1981 

40.2 
20.0 
12.8 

(87.3) 
14.3 

1982 

39.7 
21.1 
12.5 

(87.2) 
13.9 

SOURCE: Outline of the 4th Plan, Ibid 

1983 

39.4 
22.0 
12.1 

(86.9) 
13.4 

1984 

39.0 
23.0 
11.7 

(86.7) 
13.0 

1985 

38.5 
24.1 
11.4 

(86.4) 
12.4 

NOTE: Merchandise imports in brackets represent proportion 
of consumer goods. 

contdbution. 

Agriculture suffers in much the same way as the other sectors 

in terms of shortage of trained workers. For instance, the 

ratio of extension workers to farmers in Nigeria is currently 

estimated at 1:2500, compared with 1:200 in India and 1:250 

in Kenya. Even though the current plan aims at bridging this. 

gap by reducing the raio to 1:800 during its lifetime, 

training of skilled workers takes time and so will the realis

ation of a self"'sufficient economy. Added to this is the 

uncertainty inherent in agricultural production which is very 

much susceptible to climatic changes, for example the Sahel 

drought. Therefore, on account of Nigeria's growing popula

tion which one United Nations stUdy(14) predict could be as 

large as 

that the 

161 millfon. by the year 2,000, there is no guarantee 

10-12% share of food in 

or that the "Green Revolution's" 

recent imports would change 

target could be met by 1989. 

Whether this is aChieved or not, machinery, equipment, 

fertilisers, agro-chemicals, seed, livestock, technical 

assistance etc. will still need to be bought on an increasing 

scale and so will shipping services. 

Without doubt, the 

including building 

measures on capital goods and raw 

materials will have direct effJct 

materials 

on 

shipping, but as disclosed in preceding sections agreements 

have been signed on most major capital projects therefore, 
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shipping services will not be seriously disrupted. In 

recent years, state governments have accounted for some 

considerable portion of public expenditure, restriction on 

their borrowing limits would by that fact, affect demand 

for shipping services. All in all, however, the measures 

are only meant to last for only one year.and may therefore 

not have long term effects on shipping. 

The series of recent developments covered in this section 

could be seen by some observers as a "temporary hiatus" as 

one writer put it, but in the author's view, it simply 

brings to the fore one important requirement of .liner 

shipping services to Nigeria in particular, and the West 

African shipping range in general, that of flexibility of 

shipping technol09l' It is undoubtedly true that economic 

and political uncertainty in the region makes the ability 

t~ contract and expand services quickly in order to keep 

them economically viable, a sine qua non for success on the 

route. As pointed out in the previous chapter, larger 

operators 

operating 

with long~standing experience and those lines 

within a conference can weather.the storm through, 
i 

as they are more likely to have this flexibility; but the 

small independent operators will, from the look of things, 

continue to bear the brunt of such negative measures. It 

is therefore obvious that service rationalisation and the 

emergence of joint services will remain common in the trade. 

In the long-term, Nigeria's proved oil reserves is estimated 

at 16.7bn barrels(2) which, at a production level of 2m barrels 

per day will take some 23 years to exhaust. Available evidence 

shows that reserves are being proved at a rate higher than 

production is depleting them. for example, a reserve esti

mated at 1,OOOm barrels was proved by Mobile Oil Nigeria Ltd. 

off Cross River state at the end of 1981(15). Coupled with 

Nigeria's enormous gas reserves there is no do~bt that there 

will be an enormous resurgence of shipping activity in the 

future. In the meantime, Nigeria's ambitious 4th plan with 

its estimated public sector expenditure of N82bn will continue 

to demand shipping capacity for its successful execution, 

albeit tailored to suit the absorption capability of the 

econ·omy as well as external factors. 
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CHAPTER 5: INLAND TRANSPORT NETWORK AND PORT DEVELOPMENT 

5.1 Introduction 

The importance of an efficient, dynamic and flexible trans

port system to the economic development and hence industrial

isation of a country can not be over-stressed. Inadequate 

and-unreliable transport facilities have been one of the 

bottlenecks to economic growth not only in Nigeria but also 

in most developing economies. This problem is further 

compounded by the practice of neglect and lack of proper and 

regular care and maintenance of existing facilities in Nigeria. 

The premier mode of inland transport in Nigeria during the 

second half of the nineteenth century was river transport 

which offered a gateway for European penetration of the 

region during the colonial days. Railways were built to 

supplement river navigation in the late nineteenth century. 

Both modes were joined later by road transport in the 1920's. 

Up to the sixties, waterways and railways provided the bulk 

of the country's domes,tic freight transport, but this si tua-, 
tion changed towards the end of that decade (Table 5.1). In 

as much as there were peculiar factors responsible for this 

change, much can be attributed to the imbalance in government's 

transport expenditure. 

During Nigeria's civil war (1967-1970) severe damages were 

done to transport infrastructures including roads, but the 

reconstructions and transport developments which followed in , 
the wake of the war have favoured massive road construction 

and development programmes to the detriment of the other 

modes. This pattern of inland transport development is a 

re-inforcement of a tradition of road building initiated by 

the post-independence economic development plan of 1962-1968 

which allocated 7% of available capital outlay to road 

programmes. Successive plans in the post-war era have even 

increased the tempo of this tradition. The second plan of 

1970-1974 spent Wl.2bn on road transport out of a total public 

sector capital expenditure of W3bn, more than one-third of 

, 



TABLE 5.1: The State of Goods and Passenger Traffic, 1954 to 1976 

Goods Traffic Passe~ger Traffic 
Years Tonnage Ton-Km Average Passenger Passenger Average 

(000 ) (million) Distance (Km) (000) Km (mi 11 ion) (Distance (Km) 

1954-55 2602 1726 663 5451 558 102 
1959'-60 2803 2000 714 7881 575 73 
1961-62 3003 2259 752 11,061 774 70 
1962-63 2209 2090 946 12,006 830 69 
1963-64 2524 2315 917 11,172 849 76 
1964-65 2269 1840 811 10,630 787 74 
1965-66 2276 1839 808 11,621 860 74 
1966-67 2085 1574 755 10,005 630 63 
1967-68 1868 1578 845 , 6916 395 57 
1969-70 1553 1520 979 8370 725 87 
1970-71 1604 1571 979 8942 978 109 
1971-72 1406 1200 853 6151 955 155 

~ 
1972-73 1670 1358 813 5819 1024 176 w 

1973-74 2129 1533 '720 4670 808 173 
(» 

1974-75 1098 n.a. n.a. 771 
1975-76 1198 n.a. 5988 1032 

SOURCE: 1) Third National Development Plan 1975-80. 2) Nigerian Railway Corporation - Annual 
Reports Various Years. 

TABLE 5.2: ImEort/ExEort Traffic Share Through Apapa/Port Harcourt Quays - Rail and Road 
(1966/67-1976/77) 

Pel-cen tage Share of Traffic by 
Export Imoort Total 

Year Rail Road Rail Roa'd Rail Road 
1966-77 26.3 73.7 49.2 50.8 41.2 58.8 
1967-68 31. 6 68.4 43.6 56.4 38.7 61. 3 
1968-69 27.5 72.5 48.6 51.4 41.0 59.0 
1969-70 21.6 78.4 39.9 60.1 31.6 68.4 
1970-71 15.3 811.7 31. 9 68.1 21. 9 78.2 
1971-72 14.6 85.4 "q r 

.......... Q 80.4 15.8 84.2 
1972-73 1.0.9 89.1 20.7 79.3 13.6 86.4 
1973-74 12.4 87.6 79.5 80.5 14.2 82.8 
1974-75 7.9 92.1 11.6 88.4 8.7 91.3 
1975-76 7.9 92.1 3.3 96.7 7.6 92.5 
197(,-77 4.7 95.3. 10.6 89.4 5.3 94.7 

-?:[ltl'tYITI ... ·-r.: ~ fu1 nprl ;·:jr-, Pnr 1",:; t, (Jif" hr. r 4 ~ \/ 
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capital funds. The previous plan, 1975-80, had the most 

ambitious road transport programme, spending 73% (N7.05bn) 

on roads out of an allocation of N10bn for capital e~pendi

ture in the transport sector. 

It is therefore not surprising that the railways and inland 

waterways lost their competitive muscle during this period 

partly as a result of government's transport expenditure 

pattern and the almost exclusive encouragement given to 

road 

from 

transport. 

16,122km in 

By 1980, Nigeria's highways had increased 

1971 to well over 30,000km of paved roads. 

Modal traffic shares to and from the ports also reflect the 

dwindling role of the other modes. While in 1966-67 rail 

and road transport accounted for 41% and 59% respectively 

of import and export traffic through' Apapa and Port Harcourt 

ports, the respective shares were 5.3% and 95% ten years 

later. (Table 5.2.) At the same time (1976) water transport 

evacuated only 4.7% to the ports - all ports in this case 

(Table 6.11). 

Present government transport policy as contained in the 

current plan, however,1 places priority on the need for 

effective co-ordination bet~een the varioils modes. Although ~ 

the road sub-sector still gets the greatest patronage, the 

emphasis is more on the proper management and maintenance 

of existing facilities. The other modes are now receiving 

the long over-due boost they need for equitable competition. 

(Table 5.3.) 

TABLE 5.3: Transport Sector Allocations -44th Plan 

Mode 

Roads 
Railways 
Air 
Water 

Total 

Allocation (Nm) 

3,651 
1,500 

650.5 
798.5 

6,600.0 

% 

55.32 
22.73 
9.86 

12.09 

100.00 

SOURCE: Outline of the 4th Development Plan 

The remainder of this section is devoted to a survey of the 
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state of Nigeria's inland transport network and the prospects 

for their development. Also a survey of Nigerian ports is 

undertaken. These surveys were thought necessary since an 

assessment of barge-carrier potential needs to be done in 

the light of available port facilities for competing shipping 

systems and also the present level of development of inland 

transport modes which are themselves indispensable pre

requisites for the successful promotion and competition of 

the various marine modes of shipping. Inland waterways are 

treated separately in the next section because of their 

relevance to the sUbject-matter of this research. 

5.2 The Railways 

5.2.1 Present Conditions of the Railways 

The present network of railways was constnlcted between 1898 

and 1965 to aid the evacuation of agricultural produce from 

the northern parts of tKe country to. the ports. The Nigerian 

railway system is a .single track network of 

3'6" (1,067mm) gauge consisting of a route length of 3,505km, 

containing more than 1,600 ~urves of between 4° and 10° with 

gradients of 1.5% and 2% common in·some sections of the 

network. The network is composed of two main lines running 

in a north-easterly direction and starting f~m the two 

major ports of Lagos and Port Harcourt. Taa:-f has suggested j ( 
that it was this pattern of railway development to serve 

some chosen ports that gave rise to the pattern of port 

concentration which developed after the 

imperial diffusion in Africa(1), making 

initial period of 
• Lagos and Port Harcourt 

the largest ports. The main lines stretch from Lagos to 

Kano and Port Harcourt to Maiduguri with a branch ~ine to Jos. 

These trunk linei are connected by the Kaduna-Kafanchan 

main line anc other branch lines linking Kaura Namoda and 

Gusau with Zaria, Nguru with Kano, Baro on the river Niger 

with Minna and Idogo with the main line near Lagos. See 

Figure 5.1. 

The network provides transport links between productive and 
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Figure 5.1: Present Railway Network 
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well populated parts of the country, especially in the North 

with traffic origin and destination areas widely separated, 

thereby yielding. the opportunity for long-haul bulk traffic 

in both directions in which the railways have an inherent 

competitive advantage. Since 1955 following the re-organis

~tion of the railway as a public corporation agricultural 

exports from the North have been-its main traffic. These 

exports include groundnuts, raw cotton, cocoa and leather. 

Favourable agricultural development and these exports kept 

the railways in a good financial position until 1958-59 

when agricultural exports reached their peak of 850,000 tons 

after which the railways ·financial position changed consid

erably. By 1970-71 agricultural traffic had fallen to 350,OOOtons 

and since 1959-60 the railways have operated in deficit to 

the present day with the exception of 1963~64 when it earned 

£34,000 as profit. Deficits have ranged from £1.4m in 1959-

60 to ~54.5m in 1979-80. 

5.2.2 Problems of the Railways 

The primary cause of the railways aramatic decline has been 

the steady decline in agric~ltural oUtpllt and hence export 

of what had traditionally been the railways' most important 

traffic, groundnuts. Agricultural export accounted for 41% 

of all railway freight traffic in 1967-68 with internal 
, 

agricultural traffic representing a further 13%. In the 

1960's groundnut transport constituted the largest single 

activity on the railways .with an average monthly traffic of 

over 61,000 tonne~. The combined effects ~f the Sahel droughts 

in the North in 1965 and the development of petroleum along 

the Niger Delta area, virtually killed both the drive for 

agricultural development and what was left of it. 

The second problem as already mentioned is the competition 

from road transport. Road transport with its ubiquity, speed, 

flexibility and relatively better reliability captured a 

great bulk of traffic which had hitherto been the exclusive 

reserve of the railways, and even long distance agricultural 

bulk traffi~ from the North for which the railways offer 
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cheaper freight rates and are more suited to carry. This 

situation has been largely ascribed to the unreliability, 

slowness, poor availability, insufficiency of railway 

freight services and oth~operational problems of the rail

ways. Some of these operational problems are discussed 

below. 

a) Poor Wagon Utilisation 

In recent years the 

6 to 12 wagon loads 

railways wagon utilisation has averaged 

per 

to utilisation rates of 

available wagon per year as compared 

30 to 36 loads per available wagon 

per annum in the 1960's. This situation has been blamed on 

poor scheduling of freight-services and consequently failure tD provide 

adequate co-ordinated wagon movement control over the entire 

system, resulting in failure to supply wagons when and·as 

needed. The low network utilisation level shown in Table 5.4 

has also been partly attributed to the pattern of traffic 

offering for inland transport movement in Nigeria of which 

80% originate at the ports and move northward into the 

country(2). With limited export traffic originating from the 

North, wagons return empty most of the time lo the ports for 

back loading. 

TABLE: 5.4: Line CapacitY...2..nd Utilisation of E:xisting Nelwork 
l..lcrn) 

Utili.sation 
Section Present Capacity 

(Train) Train % 

Lagos-Ifaw 25 16 64 
Ifaw-Ibadan 12 8 67 
Ibadan-Offa 14.4 6 42 
Offa-Mokwa 11.6 6 52 
Mokwa-Minna 11.9 6 50 
Minna-Kaduna 12.0 6 .50 
Kaduna-Zaria 16.0 6 38 
Zaria-Kano 14.0 6 43 
Kano-Nguru 8.8 2.5 28 

. SOURCE:: i 
Federal Ministry of Transport, Reference 4 . 
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b)· Unavailability of Locomotives 

The 1967 civil war caused considerable damage to railway 

infrastructure and facilities, and made the operation of the 

eastern line connecting Port Harcourt with the interior 

practically impossible. Large quantities of locomotives, 

wagons and passenger coaches were destroyed and about 6,000 

employees left the railway corporation. Even though rehabili

tation of the railways started after the war in 1970, many 

sections r~mained below the pre-war operating levels owing 

to the obsolescence of cars and infrastructures, and scarcity 

of skilled labour - managerial and operational. Dieselisation 

was started in 1960 and by 1980 the stock of diesel locomotives 

had gone up to 201 but half of this stock are not properly 

maintained and are therefore not serviceable. This lack of 

proper maintenance of the fleet has been .the real problem as 

excessive down-times are common with both steam and diesel 

locomotives (Table 5.5). 

TABLE 5.5: Miles per Locomotive Failures: 1966/67-1975/76 

Years 

1966-67 
1967-68 
1968-69 
1969-70 
1970-71 
1971-72 
1972-73 
1973-74 
1974-75 
1975-76 

Mileage Total No.of 
(millions) Failures 

5.0 410 
4.4 627 
4.1 801 
4.4 701 
4.8 951 
5.5 995 
5.7 1,007 
5.7 710 
3.9 645 
3.6 688 

Miles per FaIlure 
steam Diesel Rail Car 

16,857 .9,965 1,401 
6,550 7,200 Not in use 
3,443 6,663 " " " 
4,566 7,149 " " " 
4,037 7,192 " " " 
4,039 6,612 " " " 
2,791 7,428 " " " 

10,061 8,173 " " " 
8,652 6,286 " " " 
7,425 5,215 " " " 

SOURCE: Nigerian Railway Corporation - Annual Reports 1975-76 

Since the steam units are being phased out, .their performance 

is of relatively short-term significance, but that the diesel 

units should also have high failure rates is unfortunate. 

While steam locomotives had an average of 8,713 miles per 

failure, diesel engines broke down every 6,558 miles during 

the period. In consequence their average availability rate 

for 1976 was 51% (Table 5.6). 



- 145 -

TABLE 5.6: Daily Diesel Locomotive Availability 

as at 31st March l 1976 

Class of Locos. Fleet Availability % 

1001 10 53 
1101 25 60 
1201 8 21 
1401 29 33 
1601 12 40 
1701 54 56 
1801 6 93 

SOURCE: Nigerian Railway Corporation - Annual Report 1975-76 

Coupled with high engine failure rates is the restriction of 

the track itself which due to its narrow gauge and light rail 

sections limits the options for procuring main line locomotives 

plus the fact that diesel locomotives presently in use are 

largely unproven; with the result that their operation has 

been characterised by high incidence of defects. 

c) Slowness of Trains 

Due to poor geometric design standards, speeds on the existing 

network are restricted to 15-35km per hour. Slowness of trains 

is caused by a combination of slow running speeds and excessive 

detention times at stations. At no where in the system do 

running speeds exceed 64km per hour and there are permanent 

speed restrictions of 16 to 55km per hour in every section of 

the network. One of the main reasons for this restriction is 

the high incidence of communications fai.lure due to poor 

communications and antiquated signalling system. Therefore, 

there is need to impose such restrictions to ensure safety, 

given such other physical constraints as extensive track curva

ture, light weight rail, steep grades (many gradients exceed 

1:80), weak bridges, coupled with high rates of locomotive and/ 

or rolling stock breakdown or sheer inefficiency. In the 

light of these circumstances it is hardly surprisi~g that rail 

travel time between Lagos and Kano is 32 hours as against 14 

hours by road for the 1,151km journey. All these problems 

have resulted in the limited use made of the available line 
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capacity, (Table 5.4) and the rather poor role of rail 

transport in moving domestic traffic (Table 5.2). 

In view of the fact that the NRC has been operating in, 

deficit for the last twenty years because of the series of 

perennial operational problems discussed here, and the fact 

that the development of road transport has broken the mono

polistic mole of the railways era, the Federal Government 

in 1978 in full realisation of these problems appointed an 

Indian company to run the corporation. Rail India Technical 

and Economic Services Limited (RITES) of New Delhi entered 

into an agreement with the Federal Government to manage, 

rehabilitate and run the services of the corporation. 

5.2.3 Nigerian Railways: What Progress? 

The RITES contract formally commenced on the 1st of July, 

1979~. During the first six months of the take over, wagon 

loadin~ picked up to 170 wagons per day which was almost the 

first year target of 175 wagons daily set by the contract. 
\ 

By March 1980, the loading rate had increased to 213 wagons 

per day. In 1979, there were a total of 219 main line loco

motives most of which were beyond repairs (26) and in a bad 

state of repairs, but by December of that year, 162 had been 

rehabilitated. Prior to the change of management of the 

railways, there were no gradient posts, kilometre posts or 

curve plates on the network on the cess formation. These 

facilities are vital indicators to drivers for purposes of 

regulating their speeds both for safety of operation and 

optimum utilisation of locomotive power, today this aspect 

of rehabilitation work' has been completed. 

Track rehabilitation is a major task of the present railway 

management. Due to the highly run down condition of certain 

parts of the main line track, 586km of track underwent 

sleepe~ renewals and a further 39km track renewals (both rails 

and sleepers) during the first quarter of 1980. The sections 

involved in this exercise are the Lagos-~badan-Minna section 

where 208.5km of track was rehabilitated and 41km resleepered; 
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Port Harcourt-Enugu, 121km resleepered and 39km of track 

rehabilitated; the other section is the Kafanchan-Kaduna. 

Some results have also been obtained on service improvement 

due to regular maintenance. The case in point here is the 

Bauchi-Gombe section, which is on the Bornu Rail Extension • 
• 

During the constructLon of the Bornu Extension between ~l 

1960 and 1964, secondhand rails were used on the Bauchi-

Gombe section and this restricted the permissible speed of 

trains. For instance, when the 1701 class of locomotives 

were introduced on this route in 1973, their speeds were 

limited to 40km/hr., but with better maintenance of the 

track in 1980 maximum permissible speed was raised to 50km/hr. 

Besides the civil engineering works, the other main area of 

RITES'task is in the marketing field. This task is aimed at 

winning back some of those rail freight lost and to gain some 

considerable share of current traffic. Marketing efforts in 

this respect have been quite effective. Presently, the NRC 

operate a container terminal yard in conjunction with Inland 

Containers Limited at Kano and Kaduna. The NRC's marketing 

efforts have resulted in a number of affreightment contracts 

with major importers and industrial establishments within the 

country. These contracts include, inter alia, the sole 

transportation of Peugeot CKD (completely knocked down) motor 

parts for the Peugeot Automobiles (Nigeria) Ltd .. from the 

ports to the company's factory at Kaduna, the internal distri

bution of cement both for importers and from cement factories, 

contracts with the Federal Ministry of Agriculture for the 

handling of fertiliser imports, the distribution of petroleum 

products from refineries under special arrangements with the 

Nigerian National Oil Corporation (NNPC) and project Traffic, 

e.g. construction materials for the Shiroro dam project. 

The· extensive marketing drive has paid off as more ,people are 

becoming aware of 

transport and the 

the cost differential between rail and road 

realisation that railways could offer an 
I 

improved level of service if properly managed. RITES reports 

on the progress of the corporation reveal that the number of 

users is rapidly increasing but the problem, as always, has 
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been inadequate capacity to cater for the rising demand. 

Even though the federal Ministry of Transport, in this 

regard, has approved the acquisition of more wagons and 

mainline locomotives, it is important that the purchase of 

these facilities be expidited, or else the custom that has/~, 

been built up with considerable effort might be lost again 

to road transport, despite the higher cost element. 

In order to put the existing tracks in proper serviceable 

conditions, a sum of N300m has been allocated by the current 

plan. It is expected that the allocation will enable the 

NRC to acquire enough mainline locomotives, goods wagons, 

improve its telecommunications network, repair old bridges 

and carry out its general rehabilitation work. In concur

rence with such improvements will be the development of the 

standard gauge rail system. 

5.2.4 Nigerian Railways: What Prospec~? 

The future for railways in Nigeria lies in the development 

of a standard gauge (1.4m) railway network, initiated by 

the third national development plan. The plan is, for a new 

standard gauge network covering.960kmof main lines from the 

ports of Lagos and Port Harcourt to the interior along the 

existing lines, and a 194km branch line from Port Harcourt 

to the Ajaokuta steel complex. For this purpose, a budc;et 

of N790m was made, accounting for about 80% o~'railw6y 

development cost for the plan period. ~lready tenders had 

been called and contractors decided for several sections(3). 

, (4) ..., . 
A consultancy report considered two alternatives for the 

project: that of improving the existing network by intro~ 

ducing double tracks, ,and a new facility based on a standard 

gauge. In order to have 'an idea of the traffic volumes 

that would be handled by the two scenarios, a traffic 

projection was made up to the year 2,000 based 

type of cargo. On this basis, the study found 

on, region and 
. I 

t,ha t even if 

the existing network were to be double-tracked, with improve

ments of signalling and communication facilities, the line 

capacity would be less than the forecasted traffic volume for 
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the railways. in 2,000; but concluded that if new lines 

were constructed in standard gauge parallel to the existing 

lines, single track operation would be adequate for all 

lines except the Lagos-Ifaw section. Hence the acceptance 

of the standard gauge concept. 

The envisaged design speed~ for the new system are 160km/hr. 

for passenger trains and 100km/hr. for freight trains. This 

means that though presently rail service from Lagos to Kano 

takes 32 hours, the completion of the new system will shorten 

the journey time to about 10 hours. Figure 5.2 shows the 

planned network whilst Table 5.7 outlines the plan implementa

tion schedule. 

The current development plan is fully committed to the realisa

tion of the first phase of tne project and has in this regard 

tentatively allocated Nl.2bn (out of a total railway allocation 

of Nl.5bnl to the construction of the 1st phase of the system. 

TABLE 5.7: Standard GQUge Implementation Schedule 

Opening 
Phase Year 

Phase I 1981 

Phase II 1990 

Phase III 1990 

Phase IV 1995 

Section 

Port Harcourt-Lafia 
Oturkpo-Ajaokuta 

Laf ia-Maidugu ri 

Lagos-Kano 
Kaduna-Kafanchan 
Ifaw-Idogo Branch 

Zana-Gusau-Sokoto 
Kano-Nguru 

Length 
(km) 

759 

838 

1,343 

587 

Further Developments: 

Ajaokuta-Ibadan 

Akure-Benin City-Warri 

Minna-Federal Capital
Lafia 

SOURCE: Reference 4 

·340 

260 

280 

Construction 
Cost (N million) 

856 

1,585 

1,964 

486 

441. 

356 

395 

This new line is intended to facilitate the economical trans

portation of heavy inputs for the iron and steel mill and the 

'<', •• ',; '.~ 



- 150 -

effective distribution of its output. In the light of the 

penetration that rail transport is gradually making. into 

the freight market coupled with the competitive edge which 

the new system promises, there are some grounds for optimism, 

ceteris paribus, that the Nigerian railways will in the near 

future re-establish itself as a major inland transport mode 

well balanced to compete with the other modes. 

5.3 Road Transport 

Co-ordinated road transport development in Nigeria started 

in 1925 with the establishment of the then "Road Board" which 

later become known as the "Communication Board". The Board 

had the responsibility of preparing plans for a skeleton 

trunk road system between the major administrative centres 

during the period of colonial tutelage. These narrow, poorly 

drained and winding roads of the time were essentially 

constructed for administrative purposes and for the evacuation 

of agricultural and mineral produce to the ports. The first 

motor roads in both British and French West Africa at the 

time were bui I t as feeders to the rail ways, 'as noted earl ier, 

but as the needs of the economy increased in Nigeria it became 

apparent that the existing road system was inadequate to cope 

with the growing traffic volumes and axle-loads. More serious 

efforts were therefore made at road development. This 

development is illustrated in Table 5.8 which shows that in 

the period between 1951 and 1972 not only has the road network 

in Nigeria developed considerably in terms of total length 

but also has improved equally in quality. 

These twenty-one years witnessed a more than ten-fold increase 

in the total length of bituminous roads and a doubling of the 

network length. Ever since then, road dexelopments have been 
.' 

going on. Today Nigeria's road network consists' of 27,00Ckm 

of modern Federal roads, 26,OOOkm of stater6ads and 41,OOOkm 

of local roads, giving a total network of 94,OOOkm. In 1974 

'f ~ 

the Federal Government took over 16,OOOkm of state roads fbr. 

upgrading to Trunk "A" standard. 
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Figure 5.3: Trunk Road Network as at 1977 
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TABLE 5.8: Total Road Network z 1951-1972 

Bituminous Earth Gravel Total 
Year km Miles km Miles km Miles 

1951 1,782 1,114 42,632 26,645 44,414 27,759 
1962 11,053 6,908 60,818 38,011 71,870 44,919· 
1968 15,200 9,500 73,280 45,800 88,480 55,300 
1969 15,758 9,849 75,200 47,00 90,958 56,849 
1971 16,122 10,076 75,088 46,930 91,210 57,006 
1972 18,109 11·,318 77,266 48,291 95,374 59,609 

SOURCE: Third National Development Plan (Draft) 1975-80, 
Lagos. 

Road in Nigeria can be classified into three categories thus: 

trunk "A" roads, trunk "B" roads and feeder roads or local 

roads. Trunk "A" roads are roads for which the Federal 

Government is responsible for their construction, maintenan~e 

and upkeep, while trunk "B" roads are state responsibilities. 

The third category of roads fall under the jurisdiction of 

local government authorities. Trunk "A" or federal roads 

form the basic network for road communication throughout the 

country, providing inter-regional links between the Federal 

and State capitals and other major urban centres, and also 

international links with important cities in neighbouring 

countries; Essentially they are North-South routes linking 

main sea ports with their up-country hinterland and East-West 

routes connecting main urban centres, forming together the 

main national grid. Trunk "B" roads connect important 

industrial and trade centres, State and Divisional centres 

with the trunk "A" network. Feeder roads are either of 

purely local interest, like farm-to-market roads, or roads 

with inadequate traffic to qualify as trunk "B" roads • 

. The Federal road programme for the last plan period invol~ed 

some 30,000km of road network, featuring promine·ntly in this 

programme are: the Lagos-Ibadan expressway (109km),the 

Ibadan-Oyo-Ilorin road (160km), Warri-Benin (101km), Kaduna-
. i 

Zana-Kano (261km), Onitsha-Enugu(107km), Port Harcourt-Aba, 

Shagamu-Benin (264km) and Benin-Asaba (139·km). These roads, 

apart from the Lagos-Ibadan expressway, were earmarked for 

upgrading to dual carriageway standards. The Lagos-Ibadan 
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expressway is the first toll road in Nigeria and it ~~ a 

South to North trunk road. This full access-controlled 

4-lane divided highway was opened for traffic in 1978 with 

a design sp~ed of 110km per hour. Presently, there are 

25 structures along the right of way constructed with 

sUfficient allowance for future expansion into a 6-lane 

. motorway. It was constructed at a cost of N170m. Shagamu~ 

Benin road also needs special mention as it is a main East 

to West trunk road ..... ~ __ ~_: ). This road isa 

section of federal trunk road A121 and it is also a 4-lane 

divided motorway forming part of the West-East Trans-African 

Highway, which runs. from Lagos to Mombasa in Kenya. The 

Ibadan-Oyo-Ilorin road was completed in 1977; some of the 

major roads mentioned here are nearing completion or have 

been completed. Figure 5.3 gives details of NigeFia's 

trunk road network both existing and those under construction. 

Much has already been said in Section 5.1 about Government's 

spending favour:J,tism towards road transport, perhaps it is 

worthwhile here to add that this "single mode" approach of 

Governments is not an attitude peculiar to Nigeria's transport , 
planners but also a pO'licy which is quite noticeable even in 

the transportation planning strategies of developed countries. 

As Table 5.9 amply demonstrates, capital investment in the 

transport sector even in developed european economies is 

tilted in~favour of road transport. Furthermore, a recent 

study has also shown that in 1976 this approach was still 

. being sustained, as expenditure on roads represented 65% of 

total expenditure on transport infrastructure in West Germany, 

71% in France, 80% in Netherlands and 69% in Belgium, produc

ing on the whole an average of 68% for the four countries as 

. against 25% for railways and 7% for inland ~aterways(5). 

In as much as this similarity in official attitude towards 

developing inland transportation means exists amongst countries, 

it should be noted that the level of inland transport develop

ment in these European countries is much higher than it is in 

Nigeria. These countries have well develbped rail and inland 

waterway networks, except in the U.K. where inland waterway 



TABLE 5.9: Percentage Share of Each Mode in Total Capital Investment' 

in 1970 (European Countries) 

Railways Raod Hau 1 age Inland Shipping 

Country(l) Total Rolling Infra- Total Vehicles Infra- Total Vessels Infra-
Stock Structure Structure Structure 

Netherlands (22.6) 4.4 2.8 1.6 87.7 67.2 20.5 7.9 1.7 

Belgium (23.8) 11.1 5.4 5.7- 83.7 50.7 33.0 5.2 0.9 

france (13.9) 6.4 3.2 3.2 92.6 69.2 23.4 1.0 0.1 

Germany (19.9) 11.0 5.7 5.3 88.0 55.4 32.6 1.0 0.3 

U.K. (23.01) 3.8 1.5 2.3 96.2 73.6 22.6 

1) The figGres in parenthesis indicate total capital investment in each country. 

SOURCE: Inland Shipping Group (Inland Waterway Association): Report on Continental 

W.aterways - A 'Contemporary Study, 1975. 

6.2 

4.3 

0.9 

0.7 

.... 
lJ1 .,. 
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development is lagging behind continental standards. The 
J ~ 

situation in Nigeria could, in a sense, be excused on the 

grounds that road development can often prove to be the 

most acceptable first step in economic development as, in 

most cases, the capital expenditure involved, especially 

in developing countries, is much less than that necessary 

for rail and, in some instances, water transport infrastruc

ture development (e.g. ports). Added to this are its 

virtues of adaptability and flexibility, providing the 

necessary links where origin and destinations vary and 

where initial traffic volumes are low. This line of thought, 

however, does not in any way detract from the logic of 

equitable distribution of investment in the transport sector, 

as continuing high level investment in one mode will ensure 

the growth of that mode and the eventual elimination of the 

alternatives. 

5.4 Port Development 

5.4.1 Background to Port Development 

Historically there were three major influences which provided 

the impulse for port development in west Africa in the post-
(6 7) 

war years ' • First was the increased volume of external 

trade between imperialist Europe and its dependencies. The 

upsurge in trade was brought about by.the enormous demand for 

tropical raw materials needed by the reconstructed industries 

of Europe on the one hand, and the demand for capital and 

consumer goods for the reconstruction and rehabilitation of 

depreciated infrastructures in the colonies on the other, 

coupled with the natural desire on the part of the colonies 

to make good the deprivations of war. Second was the change 

in the political climate, which resulted in a new climate of 

thought. This political philosophy favoured positive economic 

and social planning and policy aimed at the economic and 

social advancement of the colonies as opposed to the hitherto 

"passive and negative economic policy" of the earlier years. 

Finally, on top of all this was political independence for 

the colonies which geared the newly independent nations 
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towards economic emancipation and industrialisation. 

The result of. these development.s was that Britain's West 

Africa increased its total external trade volume by 90% 

ten years after the war, while trade trebt~: in French 

West Africa between 1945 and 1949(6,7). . 

This expanding trade has been responsible for Nigeria's 

port expansion in much the same way as it was in the 

immediate post-war period. Nigeria's ports have been under

going changes in the form of expansion or extension since 

the 1950's. Before World War 11, it was obvious that the 

original Lagos customs' wharf(S) could not cope with a 

higher tonnage, consequently betvleen 1923 and 1927, four 

mainland deep water berths with rail access were constructed 

at Apapa. By 1950 this 549m berth was found incapable of 

handling the anticipated traffic volume and as a result, an 

extension of 762m of a further four berths was started in 

that year. For the same reason a fUrther four_berth addition 

was made in the 1960's. ~ver since then adjustments and 

expansions have been continually made to Nigeria's port 

system to meet the demands of increasing foreign trade. 

5.4.2 Port Congestion: The Nigerian ~xperience 

Congestion is a common phenomenon of many transport facilities. 

It could be described as the situation in which utilisation by 

the users leads to the relative saturation of the system. "On 

land it takes the form of crawling traffic and occasional jams 

and in ports it is manifest in long queues of vessels waiting 

in the roads for berth space or in transit sheds clogged with 

merchandise oo (9). Generally, congestion is the incapacity of 

existing facilities to cope with the demand made on them. 

Congestion in the ports is not a new phenomenon in Nigeria 

neither is it new in any part of the world. The immediate 

post-war years with their rapid growth in trade brought con

gestion to West African ports as early as 1952 when the U.K./ 

West Africa voyage took 25% longer time than it did prior to 

the war, resulting in a loss of some 30 voyages per year for 
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Elder Dempster( 6 ). Also in 1956, 741 ship days were lost 

in the first half of that year by vessels waiting to berth 

at the then Gold Coast (Ghana) and Nigeria. Even as far 

back as 1915 ship delays of.30-40 days were not unusual in 
Ghana(10). 

However, much as these facts lend credence to the long existence 

of congestion in the.West African shipping range, they are 

insignificant when compared with the endemic congestion which 

plagued Nigerian shipping for most of the 1970's. This con

gestion was mainly caused by the artificial trade growth 

brought about by the unprecedented economic activity due to 

the post-war (Nigerian Civil War) reconstructions and general 

economic development ushered in by the so-called oil boom ef 

the early 1970's. The trade growth was brought to a head in 

1975 by the ordering of 20 million tonnes of cement by the 

Government, some 2 million tonnes of which arrived in a few 

weeks. The import overwhelmed existing port facilities at 

. Lagos,and t~gh its ripple effects clogged all port operations 

in other ports in the country. At its peak in August 1975, 

there were over 455 ships waiting for berths at Lag6s/Apapa 

with average waiting days of 400. The scale of the congestion 

was such that it earned Nigeria a place in maritime mythology. 

TABLE 5.10: Congestion at Nigerian Ports - Mid 1976-1979 

(Average No. of Dals Delal to General Careo ShiE2s) 

.. Ports 1976 1977 1978 1979 

39 49 19 29 39 49 19 29 39 49 10 

Lagos/Apapa 200 200 157 149 136 98 64 64 52 67 43 
Port Harcourt 105 97 76 68 56 67 90 89 24 25 
Ward 15 5 23 23 14 12 8 7 7 
Calabar 27 10 4 8 15 2 6 5 
Sapele 12 7 10 19 

SOURCE: H.P. Drewry: West African Liner Shipping, Ibid. 

NOTE: q = quarter (See Graphical Representation on Figure 5.4.) 
I 

Nigeria suffered huge economic losses in the form of demurrage 

payments and port congestion surcharges to the tune of N4.5bn 

in addition to other externalities such as unachieved factory 
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production schedules, delayed investment plans, high~r. 

production costs and general scarcity of consumer goods. 

The unscheduled influx of ships was such that the Nigerian 

authorities were forced to take emergency actions to 

alleviate the burgeoning situation. 

The measures employed by the authorities can be divided 

into two: those meant for cargo decongestion at the ports 

and those meant to check. ship congesti6n in the roads. 

a) Cargo Decongestion 

In order to achieve this objective all sorts of incentives 
, 

were given to both consignees and labour. For consignees, 

a 24-hour deiivery service without an additional charge was 

introduced to stimUlate cargo clearance from Lagos port, 

(the normal delivery period being 0730 to 1630 hours). 

Normally, goods released by -customs but not delivered within 
\ 

3 days to the consignee incur additional transit area 

storage charges, but such accumUlated charges were waived 

in order to induce importers to take delivery of their cargo. 

Other measures include maximum utilisation of plants and 

eqUipment (of COllrse this was a Hobson's choice), good 

stacking of cargo and direct delivery control which enforced 

the direct delivery of bulk items such as salt, milk and 

flour direct from ship to all modes of inland conveyance. 

These initial measures did not improve the situation 

appreciably and a state of emergency wa~ declared by the 

government which led to the appointment of a military port 

commandant who introduced, among other measures,further 

incentives to importers. Importers were given the opportunity 

of clearing up to 90% of their bulk items without customs 

examination, coupled with the deferment of payment of duty 

on such consignments in some cases. 

b) Ship Congestion 

In the early days of the problem in the middle of 1974, little 

did the Nigerian ports authority realise that it was only the 

tip of the,iceberg. As a result only normal remedial measures 
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such as increased labour force, excessive ,over-time and speedy 

cargo handling operations were instituted. The reason for 

such unpreparedness was explained by the N.P.A. to be its 

unawareness of the Government's cement transactions(ll). When. 

the problem got to its chronic stage, it was clear that the 

N.P.A. could not single-handedly solve it, hence the involve

merit of the then military government. The actions taken were 

inter alia: 

1) The take-over by the Federal Government of all cement 

consignments including those belonging to the private 

sector; this was aimed at giving government full control 

over all cement transactions. 

2) Suspension of cement orders pending the clearance of the 

. ports. 

3) Suspension of import duty on cement. 

4) Appointment of few accredited traditional importers who 

possessed sufficient cargo handling capabilities. 

5) The appropriation of eight main line berths to liner 
I 

conferences operating to Nigeria. This policy increased 

berth throughout by 25% at the height of the problem in 

1976. 

6) The introduction of decree No. 40 of December 1975, which 

sought to rationalise the inflow of ships of all kinds 

but particularly tramp vessels due to their irregular 

arrivals. This control imposed a restriction on the move

~ent of vessels to Nigeria because it required any vessel 

wishing to sail to Nigeria to apply two months in advance 

of loading for such sailing. This meant that a vessel 

could not commence loading at its port of origin without 

f.irst obtaining a clearance from the N.P.A. as' to the 

availability of port accommodation. To enforce this 

measure, payments for cement shipment. in defi~nce of 

Government instructions were suspended. 

7) Prominence was given to lighterage operations in all 

Nigerian ports. Prior to congestion,lighterage operation 
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was merely adventitious to the customary cargo"handling 

methods in the ports, and accounted for less than t% 
of cargo throughPut, but the congestion problem brought 

barging into the limelight. It was estimated·that about 

3 million .tonnes of cargo were handled annually overside 

and in mid-stream in Lagos alone into barges and pontoons 

during the period(ll). The introduction of barges and 

.pontoons as congestion beaters opened up a vista of pros-

pects for lighterage services in the country and led to 

the development of the Kirikiri and Ikorodu barge terminals. 
, 

other measures include the use of conveyor belts and the 

diversion of cement ships to other Nigerian ports and to Ghana. 

The use of conveyor belt system did not prove successful and 

was before long suspended because of the following reasons: 

1) inadequate vehicles to ensure the continuous flow of cement 

traffic at the discharging end; 

2) limited number of warehouses within easy reach of the dis

charging point; 

• 
3) the crippling road congestion characteristic of Lagos ports' 

traffic which made the achievement of high vehicle turn

round time impossible. 

With about 98% of.Nigeria's international trade passing through 

her ports~ the drain on the national economy was massive as 

already pointed out. In consequence congestion created a 

national awareness, particularly at the Governmental level, of 

the contribution and importance of the' port system to the 

economic health and social development of the country. To end 

this economic malaise, the N.P.A. under the auspices of the 

Federal Government embarked upon a gargantuan port development 

and expansion programme in 1975 estimated at a<cost of W2bn. 

The third Apapa wharf extension, the Ti-n Can ~sland port, the 

new Calabar port, the modernised Delta ports - especially the 

newly opened Sapele port, and the.Federal Ocean terminal at 

Onne in the Rivers State are the fruits of this investment. 

It is claimed that currently over 85% of the port development 
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programmes have been realised with the result that today 

Nigeria's port capacity is estimated at 21.6m tonnes as 

against 4.6m tonnes in 1975(12). As a resultVof these 

developments over 11m tonnes of general cargo are handled 

annually by Nigerian ports as against 4.4m tonnes in 1975 

(Table 5.11). 

The Nigerian authorities worked hard and with considerable 

success to clear Lagos/Apapa and thus relieve the pressure 

placed on other ports. The result was that by the first 

quarter of 1979 congestion had virtually disappeared at 

Port Harcourt, Warri, Calabar and other ports while Apapa 

only suffered minor delays of 43 days, however, congestion 

due to operational inefficiencies and other exogenous 

factors can not be -ruled out. (Table 5.10.) Much of this 

improvement \~as brought about by large scale port develop

ment, extensive modernisation of the country's land trans

port networks (mainly roads) and the cut-back in imports 

following the country's economic recession. 

5.4.3 Port Expansion 

Nigerian ports are grouped into four mdirl complexes consist

ing of the Apapa complex (formerly known as the Lagos port 

complex), the newly built Tin Can Island complex, Rivers 

complex, Delta ports and the Calabar port complex. The most 

modern and busy being the most westerly ports of the Apapa 

and Tin Can complexes. The ports of the Delta and Calabar 

complexes were originally privately developed and managed 

by British comp~nies of John Holt and U.A.C. but were subse

quently brought under State ownership along with all other 

ports in 1955 following the establishment of the N.P.A. 

Tables 5.12 and 5.14 show the ports' berthing facilities and 

their throughput capacities respectively. According to 5.12, 

port facilities appear to have almost doubled in the five 

years between 1976 and 1980. All major ports in Nigeria have 

undergone modernisation and new ones are being built and 

planned, the most important of which are the Onne port near 

Port Harcourt and the proposed New Ocean terminal. 



TABLE 5.11: General Carso Handled at Niserian Ports 

Year· Lagos Tin Can Rivers Delta Calabar All Ports Comelexes 
Port Island(l) Ports Ports Ports Imeorts EXE!orts Total 

1955-56 1,344,843 513,162 1,077,803 .780,202 1,858,005 
1960-61 1,722,553 743,849 1,552,189 914,213 2,466,402 
1965-66 2,168,796 887,479 13,997 1,529837 1,540,435 3,070,272 
1970-71 3,303,571 380,380 362,827 91,841 2,813,297 1,325,322 4,138,619 
1971-72 3,391,958 727,107 399,362 80,715 3,588,053 1,011,090 4,599,143 
1972-73 2,936,646 650,564 231,541 56,510 2,900,349 974,912 3,875,261 
1973-74 3,178,939 755,855 285,311 43,751 3,243,863 1,079,993. 4,263,856 
1974-75 3,060,274 870-851 402,524 60,389 3,822,992 571,046 4,394,938 
1975-76 4,135,373 1,300,453 610,481 110,993 5,606,256 551,044 6,157,300 
1976-77 5,788,160 1,536,849 778,344 178,038 7,654,065 627,325 8,281,391 
1977-78 6,467,426 610,339 1,573,792 1,121,455 192,798 9,410,820 554,990 9,965,810 
1978-79 5,191,933 1,971,902 2,430,601 1,243,201 162,994 10,455,464 545,167 11,000,631 

SOURCE: Nigerian Ports Authority. 

NOTE: Cargo throughputs at Nigerian ports for 1978-79 and 1979-80 are given as 

1) 

20.07m tonnes and 17.95m tonnes in Reference 12. 

Tin Can Island port started operations in October 1977. 

TABLE 5.12: Facilities at Niserian Ports 

1976-77 
Port Hard Other 

Quays Facilities(2) 

Apapa 18 43 
Tin Can Island 
Port--·Harcourt 8 12 
I-Jarri 5 12 
Calabar 3 3 
Koko 1 
Burutu 2 3 
sapele("'1) 2 26 

~o\. SOURCE: Reference 12 and N.P.A. 
~' Control~by the Burutu Flats 

" Old Sapele Port 
~'-

1980 
Hard Container Ro-Ro Other Drafts (m) 

Quavs Berths Berths Facilities 

22 5 1 36 8.23-13.50 
10 2 4 9.0 -10. ° 

8 21 7.92 
14 1 1 10 6.5 ··11. 5 

5 . 10 7.0 
1 7.32 
2 3 3.96' 
2 18 4.88" 

NOTE: (1) The new Sapele port opened this year has six 
modern berths one of which is a ro-ro berth. 

(2) Include jetties, terminals, mooring bouys, etc. 

... 
(J'I 

w 



- 164 -

5.4.3.1 The Onne Port 

Construction is in progress at the new Federal Ocean terminal 

at Onne some 25km South of Port Harcourt. The project 

involves a Lighter Terminal and a main deep-water port. Over 

300ha of mangrove swamp are being cleared and reclaimed with 

dredged sand on a site 20km 2 to the East of Bonny River and 

West of Ogu creek acquired by the N.P.A. This is the site for 

what is going to be the country's deepest ocean port. The 

Lighter terminal pr"oject is split into two phases, and the 

first which involved the dredging of the harbours, ship 

piling of the wharf, general reclamation, stacking areas and 

construction of access roads was completed since the Military 

were in power in 1979 at a cost of Nll0m, but have since not 

been used because of lack of electricity, water, sheds, or 

any administrative bUildings(13). These developments fall 

under the second phase including the dredging of the access 

channel from Dawes Island, and were contracted out only in 

1980 to a Dutch firm, Adr!qt\: Vo~KQ..S _, at a cost of N130m. 1 

The main ocean port comprising of six berths: three general 

cargo berths, one container berth, a ro-ro berth and a bulk 

berth is being constructed. The new port will accommodate 

bulk carriers of up to 50-60,000 tonnes'dwt bringing in 

coking coal and iron ore for the Ajaokuta Steel Works. It is 

also hoped that the port will boost Nigeria's coal exports 

which h~ been estimated by some studies(14) to be in the 

neighbourhood of 2 and 3 million tonnes bet~een 1985 and 

the year 2,000. 

5.4.3.2 The Proposed New Ocean Terminal 

This port proposed to be located 50km East of Lagos is the 

next major port development planned by the N.P.A.· This 

industrial cum commercial port is expected to have the·capa-
i 

bility of handling the bulk of the 56m tonnes of general cargo 

forecast for the year 2,000 by the Ocean Terminal StUdy(15) 

out of which ports in the Lagos area are expected to handle 

some 28m tonnes (Table 5.13). 
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-,- TABLE: 5.13: forecasts of General Cargo Traffic through . -
Nigerian Ports up to the Year 2,000 

a) Ocean Study forecasts' b) f"l. I. T. projections(ll 
Traffic Lagos 

Year m/tonnes Gen.Cargo Bulk Import E:xport Total 

1984-85 13.8 8.9 .664 24.6 1.4 26.0 
1989-90 22.0 13.3 .784 33.0 2.0 35.0 
1999.,.2000 56.0 28.0 1.000 57.0 3.0 60.0 

1) The M.I.T. projections include bulk traffic such as petroleum 
product, iron ore, coking coal, cereals and fertilisers. 

SOURCE:S: ( 1) 

(2) 

Bigosinski, J. "Nigerian Ports Study - Traffic 
Studies and Projections", M. I. T. Centre for 
Transportation Studies, January, 1979. 
Reference 15. 

It is on the strength of these projected estimates of future sea

borne trade and the limitations of further expansion of existing 

facilities that the need for a new system was conceived. 

The entire project is estimated to cost N2.4bn (1978 prices). 

Divided into two stages, the first stage envisaged for 1990 is 

expected to take seven ypars and includes a new city, arterial 

transportation facilities and a commercial port, whilst the final 

phase brings in the industrial port in 2,000. This project is 

being undertaken in active collaboration with the Japanese 

Government. Already the Nigerian Government has earmarked a sum 

of N48m for the scheme which apparently underscores the interest 

of the Government in the project. The particulars of the project 

are shown in Table 5.15. 

5.4.4 Nigeria's Port Development: How Rational? 

In the light of all the developments we have discussed here and 

the ambitious proposals in the pipeline, one is tempted to ask 

two questions:f i rst, how rational are port development and 

expansion decisions taken under emergency congestion 'condi·tions? 

Can such decisions find a panacea for the congestion phenomenon? 

Otherwise could such investments not be better spread or utilised 

elsewhere in the transport sector? Answers to these questions 

will to an extent highlight some problems associated with port 

planning. 
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TABLE 5.14: Estimated Capacity of all Ports by Type of Facility (Thousands of Tons) 

Apapa Tin Can Island Port Harcourt Calabar 
Type of (1) (2) (3) 
Berth Existinq New Total Existing New Total Existing New Total Existing New Total 
Break-Bulk 1646 488 2134 1952 1952 1197 1197 
Cemen t 1400 2400 

121 
71 

875 996 
71 

(W/lighter) 
Ro-Ro 984 984 
Container 492 1968 2460 
Lighters 750 750 270 270 90 90 
Total 5288 2456 7744 2936 2936 1467 1467 282 875 1157 

Break-Bulk 449 
Cement 
Ro-Ro 492 
Container 
Lighters 200 
Total 1141 

Break-Bulk 
Cement 
Ro-Ro 
Container 
Lighters 
Total 

Warri 
1627 2076 

492 

200 
1627 2768 

Onne Port 
705 5803 

492 492 
492 492 
450 450 

2139 7237 

Burutu 
209 209 

100 100 
309 309 

All Ports Total 
5953 3695 9648 
2471 2471 
1476 492 1968 

492 2460 2952 
1560 450 2010 

11952 7097 19049 

Koko· Sapele 
129 129 250 

150 
129 129 400 

1) Existing = 1980; 2) New = New Facilities to be added by 1985; 3) Total = Planned Installed 
Capacity 1985-2000 • 

. NOTE: With the exception of the estimate for On ne port most of the new facilities are already 
in operation therefore current existing capacity should be_nearer 16m tonnes than the 

250 

150 
400 

12m tonnes indicated for 1980. A further 16.8m tonnes ore terminal is planned for 2000 at 
Onne. 

SOURCE: Reference 16. 

I. 
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It is true that port development is a vital ingredient in 

the physical and economic development 

they have to import the 

of developing countries 

bulk, if not all, the especially as 

capital goods needed for their development. Certainly this 

means that ports have a greater impact on the economies of 

developing countries than is the case in most advanced.econo

mies. More so because developing countries~ unlike their 

developed counterparts, "have been faced with a sudden need 

to modify existing ports or to establish new facilities with 

none of the advantages of a long-established and mature 

economy" (17). It means that these countries can not afford 

to make mistakes. 

Have the Nigerian port planners not made any mistakes? Such 

mistakes as they may have made will remain a ~ommon phenomenon 

of port planning for as long as trade and shipping ,forecasts 

provide the basis for estimating the future shortfall or sur

plus of port facilities, by comparison with existing and 

planned capacity. The uncertainty of such forecasts even make 

ports more vulnerable in view of their limited ability to 

influence demand. for instance, a study'of Gulf ports in 1977/ 

78 found that the total commercial berthage in the eight 

countries bordering the Gulf was about to be doubled in the 

four years to 1982, with an increase of over 400% envisaged in 

berthage with specialised container handling facilities; bltCOm

parison with the forecast increase in traffic revealed a 

growing surplus of capacity up to 1982(19). 

If the traffic forecasts of 60m tonnes and 56m tonnes made by 

the.M.I.T. and Japanese studies are heavily relied upon for 

further port developments and expansions, two things are 

obvious: first, Nigeria may have an abnormal congestion much 

worse than the one she experienced in the seventies by the 

turn of the century; secondly, there could be such an over 

capacity that the waste in resources could be astronomical. 

Abnormal congestion(20) because the port capacity, envisag~d 
for the turn of the century as shown in Table 5.14, will be • 

19m tonnes as against 60m tonnes of traffic expected to pass 

through these ports at that time. Indeed, the estimated 

traffic for 2,000 will overwhelm port capacity at the time 



TABLE 5.15: The Development Scale of the New Ocean Terminal 

a) Commercial Port 

C~rgo throughput, Dimension 
of Vessels and Berths 

Cargo throughput ('000 ton/yr. 
Maxm. Vessel Size (dwt) 
Structural Depth of Berths (m) 
Length of each Berth (m) 
Total No.of Berths 
Total Length of Berths (m) 
Total Width of Berths (m) 

General 
Break 
Bulk. 

6,606 
15,000 

10 
185 

33 
6,105 
200 

Cargo Berths 
Container Grain 

Berths Berths 

13,414 1,042 
50,000 G.T. 60,000 

12-13 14 
300 300 

27 1 
8,100 300 

400 300 

Petroleum 
Oil Berths 

5,400 
15,000 

10 
185 

3 
555 

----.---......;.. ... -

.,};, 
,'. 

Small Craft Total 
Berths 

280 G.T. 
3.5 

1,100 
25 

26,462 

64 
16,160 

NOTE: The 1990 phase envisages 15 berths viz: ·6 conventional and 6 container berths, 1 grain berth 
and 2 oil berths, all taking up a length of 3,880m and expected to handle 7.3m tonnes 
throughpu t. 

b) Industrial Port 

Cargo throughput, Iron and Steel Ber-th"s- Petroleum oil Petrochemical Ship Build- Grain 
Dimension of Vessels Berths Berths ing & Re!2air Berths 
& Berthing Iron Ore Coal Limestone Iron & Crude Refined Crude Petrochen. Steel & Grain Total 
Facilities Steel Oil Oil Prod. Salt Produ::ts Egu i!2. 

Cargo throughput 8,430 3,330 1,140 1,620 18,850 7,160 150 965 • 750 42,395 
(' 000 tons/yr. ) 
Maxm.Vessel Size 150,000 120,000 50,000 15,000 ,100,000 50,000 15,000 15,000 15,000 60,000 -
(dwt) , 
Depth of Berths 18 17 13 10 16 13 10 10 lQ ·14 
Length of ea.' Berth, 350 310 270 185 400 270 185 185 185 270 
Total No.of Berths 2 1 1 9 2 1 1 5 3 1 26 
Total Length of 700 310 270 1,665 800 270 185 925 555 270 5,950 
Berths 

SOURCE: Reference 15 

.~ 

..., 
0' 
c: 
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by over a {actor of three. While port capacity will increase 

by 59% in the twenty years between 1980 and 2000, trade 

estimated to use them shall have risen by 132% and 306% 

between 1985 and 2000 according to the estimates of the M~I.T. 

and Japanese studies respectively. The Japanese estimate is 

only for general cargo and if bulk cargo, other than oil, is 

included there will be a much wider gUlf of difference. 

Furthermore, if even we bring in the proposed commercial port 

in Table 5.15 total port capacity will still fall far below 

the forecast figures at 45m tonnes. 

The second implication is that of gross under-utilisation of 

facilities in the year 2000. Assuming, on the grounds of 

financial commitments already made by the Government, that 

both the commercial and industrial ports will be fully opera

tional at the turn of the century, Nigeria will have aggregate 

port capacity of BBm tonnes, and well over when the capacities 

of the oil terminals are included. In absolute terms, this is 

far above the 60m tonne estimate. In fact alr~ady, as will be 

seen below, th~re is under-utilisation at some Nigerian ports, 

let alone when present capacity more than qu'adruples in less 

than twenty years times. 

Much as the author is of the view that Nigeria needs to dis

entangle itself from the web of the vicious circle in which 

port developments are shelved until increased traffic volumes 

provide an obvious economic justification for new facilities 

or expansion of existing ones, the cost to the nation of 

unreasonable port investments, needs to be noted. Even though 

the consequences of over-estimating and under-estimating are 

not equal because, while excess capacity may add only little 

to freight cost per ton, inadequate provision of facilities 

may result in congestion leading to additional cost of a much 

higher proportion(21), under-utilisation of facilities suggests 

waste of scarce resources which could much better have been 

used to improve the efficiency of existing ports in a more 

cost-effective way. 

Certainly the grossly under-utilised port facilities in Nigeria 

estimated at N200m throws some rays of light on the ir~~~ion
ality of emergency port planning in the long-term. The Ikorodu 
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Lighter Terminal built at a cost of W20m is reported(22) as 

being virtually unused since its completion in 1978. The 

facility remained empty for the two years following its 

completion because it could not be used owing to construction 

work on the old Carter bridge in Lagos. Construction work 

on the bridge which was being demolished to be rebuilt made 

barge navigation under the bridge impossible. This problem 

is compounded by the virtual absence of good access roads 

linking the terminal to the Lagos-East highway and the fact 

that the main port itself (Tin Can Island) is under-utilised. 

In fact, some importers interviewed during the course of the 

author's field work in Lagos expressed fear in usi~g the 

terminal because of the possibility of being way-laid by 

robbers during delivery between the terminal and the major 

road •. 

Given such a situation it becomes questionable if there are 

any real benefits in expanding port infrastructures i£ there 

are no concomitant provisions for access links with the 

hinterland the facilities are meant to serve. 

The Tin Can Port has been apparently criticised for being a 

rather break-bulk general cargo facility not measuri~g up to 

the standard of a specialised unit-load port. Although the 

throughput of 2m tonnes handled in 1978/79 was not a bad start 

when one considers the age of the facility, the problem 

is that inspite of the fact that this port has an unused 

capacity of a million tonnes in addition to other under

utilised ports in the country, more ports are being developed, 

for example, the new port of Sapele. 

Even the new facility at Calabar is under-utilised "inspitc of 

the efforts of major conference lines such as COWAC and even 

the NPA to sell these facilities as importers still pre-

fer to come all the way from the North to Lagosn(22). The 

reason here is also mainly due to poor road access in the area. 

The Calabar-Ikom road was in a bad condition for mlost of 1979 

and 1980, therefore importers found it inconvenient to use the 

much longer Calabar-Uyo road (Cross River state) which leads 

to Ikot-Ekpene and Aba in the Eastern states before going to 
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the North. The case of the Onne Lighter terminal has 

already been stated. 

'{ Takl1l3 up the second question, -i t is wrong to think that there 

is a port capacity that guarantees congestion-free port 

operations in view of the irregular arrival patterns of some 

shipping services, the elastic supply of shipping capaci.ty 

and the inelasticity of supply in the port industry in the 

sense of the long lead time required for port facilities to 

respond to changes in demand for their services. Even when a' 

port has the appropriate number of berths to meet demand, there 

will always be a "normal congestion", just as a customer in a 

supermarket expects to wait for a few minutes in queue to be 

served. Bennathan and WaIters hold that such normal waiting 

is efficient for the vessel even if it involves a day or so 

on the average before berthing, although they make the reserva

tion that such delay could be reduced below the normal level 

or even eliminated if new facilities are provided. 

While some may think that Nigeria has finally cured her con

gestion, it is noteworthy that even in the best of conditions 
> 

the concept of congest~on and hence port capacity can be 

illusory. For example, a study at the Marine Transport Centre, 

University of Liverpool, found that in 1976 despite the fact 

that berth utilisation at port Victoria in the Seychelles did 

not exceed 32% ships had to queue for about 12 days to secure 

berthing space. The authors expressed surprise.!'that there 

were still occasions ~Jhen ships had to queue despite the very 

low average berth utilisation,,1231. Such is the complexity in 

which the concepts of congestion and port capacity are shrouded. 

Bearing in mind the incompatibility of the provision of shipping 

space and port facilities, one may ask~ what capacity should 

a port have in order to obviate excessive waiting times for 

ships and at the same time save the ports authority the cost of 

over-provision of facilities and hence under-utilisation? 

Theoretically, the answer will be that capacity which maximises 

~he ~otal net benefits both to the shipowners and the port 

authority as a whole l91 • That is to say the optimum port capa

city will be a compromise between that capacity which would be 
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fully utilised all year-round a~d th,at; required to avoid any 

delays to ships. 

Much as some exceptional ports may approximate to this 

theoretical postulation, it is perhaps plausible to make the 

point that while a manufacturing industry can produce for 

future demand by storing its output and by so doing reconciles 

capacity and demand, the ports can not. By storing its 

products the manufacturing industry introduces an element of 

flexibility in its capacity, but unlike the manufacturing 

industry, the ports will always have the general problem of 

reconciling capacity with fluctuating demand for their services 

f 1 th ' t storable(24l. The or as ong as ose serV1ces are no 

optimum capacity concept is even more difficult to justify in 

the tropics because of climatic extremes. Hilling has shown 

that there is a correlation between seasonal variations and 

congestion and under-utilisation(10l. In his study of the 

port of Apapa between 1968 and 1971, he revealed that there is 

an inverse relationship between rainfall and the degree of 

berth utilisation. Also in a study of the cause of idle time 

in the port of Freetown in Sierra-Leone, he fUrther established 
I 

a linear relationship between rainfall and gang hours lost. 

Therefore, exogenous factors such as torrential rainfall, etc. 

can disequa te a port's equi I ibriurn capaci ty. 

All this means that the capacity question can not be answered by 

the port by itself neither can the congestion phenomenon be 

permanently eradicated by unrestrained port development, 

especially when "there is no commonly accepted method of apprais

ing proposals for investment in port facilities ••••• (andl .••• 

in some instances this lack o~ systematic appraisal techniques 

appears to have led to under-investment, over-investment or 

misplaced and mistimed investment,,(2Sl. 

Some Nigerian ports developed recently can be said to represent 

misplaced investment not so much for their lack of economic 

justification but largely because their establishment was purely 

politically motivated. For instance, Nigeria's second "instant 

harbour", the new port of Sapele. The political undercurrents 

of the building of this port can be discerned from the speech 
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of the President during its opening this year. The Head of 

state was quoted as saying that during his electioneering 

campaign in 1979, the people of Sapele expressed dissatisfac~ 1 

tion for the exclusion of Sapele from the national ports 

programme; he then promised the development of a new port to 

the people. During the commissioning of the port, the 

President said that "today's ceremony marks the fulfilment of 

that promise,,(261. This port whose construction was first 

attempted by the military government in 1977. when a contract 

was awarded to a French company, Bouygues, was abandoned due 

to unfavourable soil conditions, yet two years later a 

political justification was found for its development at a cost 

of over N48.6m. 

Much as the author is strongly of the view that a reasonable. 

system of ports and inland transport connections is an 

essential pre-requisite for economic development and that to 

ignore the changes going on in maritime technology would not 

augur well for the future of economic progress in a developing 

country, such as Nigeria, the discourse under-taken in thi.s 

section goes to confirm that some port investments in Nigeria 

could have served the economy better had they been rationally 

invested. Could not some of the resources being spent in the 

ports' sector be invested to modernise the railways? Could 

more money not be spent to ensure the year-round navigation of 

Nigeria's waterways? Or is it not reasonable to encourage the 

use of other ship technologies which make less demand on ports 

and thereby reduce the cost of unnecessary port facilities and 

by the same token minimise the risk of mistakes? Sure}y the 

. "follow-your-leader" sort of attitude adopted by. most develop

ing countries in terms of port infrastructure provisions needs 

a re-appraisal, because what is good for the goose may not 

necessarili be good for the gander •. Therefore, Nigeria needs 

some re-ordering of her transport priorities to suit her real 

needs rather than putting all her e~g; in one basket, as it 

were. 
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CHAPTER 6: NIGERIA'S INLAND ~IA'rERWAYS DEVELOPI1ENT 

6.1 . Introduction 

The U.N. Economic Commission for Europe(l) has defined a 

commercial inland waterway as: "a stretch of water, not 

part of the sea, over which craft of carrying capacity of 

not .less than 50 tonnes can navigate when normally loaded" ... 

and "the network of inland waterways of a country is 

made up of all the inland waterways which are open to 

public navigation for the carriage of goods". Baldwin(2) 

has also defined an inland waterway as "any waterway inland 

of the legal seaward 

provided that it did 

limit of a port authority . . . . . , 
not solely give access to a seaboard 

port". Whatever the universally accepted definition of an 

inland waterway may be, the intention of this chapter is to 

examine the conditions of inland waterw~ys in Nigeria and 

explore their potential for further development with a view 

to identifying waterways potential for an application of the 

barge-carrying technology. 

The cheap and efficient transportation service offered by 

inland waterways is widely acknowledged in most parts of the 

\~orld today particu 1 arl y in North America, Western Europe, 

Russia and even in China. In all of these countries or 

regions, responsibility for the planning, construction, 

operation and maintenance of commercial waterways is a 

responsibility of the state, except certain waterways in the 

Netherlands which come under locil or provincial administra

tion0. and in the U. K. where .. the 1559km of commercial waterway 

is owned by public authorities, private companies, local and 

regional authorities, with ports authorities controlling the 

largest share. Even though the Royal Commission on canals 

.~ 

and inland n~vigations of 1909(3) suggested the nationalisation 

of the more important waterways and their reconstruction to 

continental standards, these recommendations were not taken 

up by the government of the day. (in most of these countries, 

the mUlti-purpose resource nature of waterways is recognised 

in the field of hydro-electric power, flood control, land 
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erosion abatement, bank stabilisation and recreation; but 

a major objective interrelated with the others is the 

development of the waterways as a transportation resource. 

6.2 Nigerian Waterways 

The principal navigable waterways of Nigeria are comprised 

in the main, of the Niger River and its main tributary, the 

Benue, and the Delta Creeks as well as coastal lagoons. 

With the exception of the Cross River, the navigability of 

the majority of the other waterways either as tributaries 

of the Niger-Benue river system or individual waterways 

flowing directly to the Gulf of Guinea and the coastal 

lagoons is generally very poor and hence practically unsuit

able for commercial navigation of any significance, except 

for canoe traffic and the like. Their poor navigational 

quality is attributed to the too familiar problem of seasonal 

variation of water discharge which leads to insufficient 

water depth during periods of dry season, their small hinter

land, their short length, and technical defects such as 

winding courses, rock ?utcrops etc. (4). Owing to the very 

limited potential for commercial navigation on these less 

important waterways, this project is centrally concerned with 

the navigational potential of Nigeria's most important 

waten~ay resource - the Niger-Benue System. The Cross River 

will also be reviewed as part of a general evaluation of the 

country's waterway resources as well as the Delta Creeks. 

6.3 The Niger-Benue Waterway System 

Commercial navigation on this natur.al r.iver system dates 

back to 1854 when the Baiki hydrographical survey was under-

- ---------taken. This survey coupled with the formation of the Royal 

Niger Company in 1886l!nd the subsequent establishment of 

river ports on the distributar.ies of the Niger Delta at Akassa 

on the River Nun, Forcados and Burutu on the Forcados River 

and Warri on the Escravos RiverHinitiated the era of European 

trading on the River Niger(5). As noted in the preceding . -
chapterlrivers offered the first gate-ways for European 
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penetration into Nigeria as indeed.was the case in many less

developed countries of Africa and South America. But unlike 

the countries of French West Africa in which railways and 

waterways supplemented each other when and where necessary, 

in Nigeria, railways were built to compete with the waterways 

(5) This led to a gradual decline of the Niger-Benue system 

as a commercial waterway, accentuated later by the introduc

tion of road haulage. However, although river transport in 

Nigeria has lost a great deal of its original traffic share 

to both rail and road transport, its importance to the 

economic development of the country is as .strong and vi tal as 

it was fifty years ago. 

The Niger and Benue are'tropical rivers with a distinctive 

seasonal regime which is anathema to conventional navigation. 

Coupled with the seasonal nature of the precipitation, is the 

great variability in evaporation and run-off which varies from 

year to year, month to month and even from day to day; such 

that discharge varies widely, affecting the available water 

depth and its duration. On the Benue, navigation is possible 

during the high water season up to and beyond Garoua in 

Northern Cameroons; on the Niger to Kouroussa in Guinea. 

In low water, however, navigation by larger vessels is very 

difficult on the Niger and Onitsha is accepted as the upstream 

head of all-year navigation. In contrast, during low water 

season, navigation on the Benue is impossible, even at high 

water sandbanks, shifting channels, shallow crossings and 

sharp bends are serious hazards, so that navigation is always 

fraught with difficulty. The following sections will discuss 

the characteristics of both rivers and their potential for 

commercial navigation~ 

6.3.1 The Niger River: Its Regime and Topoaraphy 

The regime of the River Niger in Nigeria is, to a great 

extent, influenced by its 4,160km length from its source in 

the Futa Jallon mountains near the border between Sierra

Leone and Guinea to its mouth in Nigeria at about 760m above 

sea level. An examination of the three main river sections 
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of the Niger in Nigeria will serve to illustrate the 

effects of river regimes on the navigational quality of the 

Niger. 

6.3.1.1 The Upper Niger - The Niger above Lokoja 

This section of the River Niger is characterised by periods 

of high, middle and low water discharges (see Figure 6~~). 

High water lasts from August to November, and is a result 

of the direct run-off of precipitation in these months. 

Normally, this is followed by low discharges as precipitation 

after the end of the rainy season is practically non-existent 

. throughout the rest of the year. However, the run-off from 

the rainy season in the upper catchment basins in Guinea and 

Mali takes from four to six months to reach Baro and Lokoja. 

On reaching Baro, this flood from the upper reaches of the 

Niger is reduced to an almost constant discharge from 

December to April, due to the regulating effect of the vast 

swamps ·of the inland Delta and to the normal flattening of 

a high water wave when it travels over long distances. The 

fall from high water to sustained middle-water (known as the 

"black flood" because of the low sand and silt concentration 

in the water) is rapid and arrive with such a time-lag in 

Nigeria that the navigable period extends well into the dry 

season (April-May) when the fall to low water takes effect. 

As a result, navigation during May-Ju~y is not possible until 

the onset of the next rainy season with consequent rise in 

di scharges. 

The river widens downstream with an 8km wide high wa·ter 

channel as it enters Nigeria from the border (Gaya, Benin) 

and continues through a wide trough with an extensive flood 

plain at Yelwa, but southwards, the channel gets obstructed 

by numerous rocky islands.and rapids. Between the border and 

Yelwa water depths are governed by the conditions between 

Yelwa and the confluence of the Sokoto river. According to 
. (6) . 

a report by NEDECO to the River Niger Commission, this 

s,ection of the Niger is not navigable from April to August 

but offers water depths of 1.5m to 1.8m between September and 

March (Table 6.1). 
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TABLE 6.1 :. Least Available De2ths of the River Niger 1970 
,", 

Jan Feb Mar Apr May June July Aug Se2t Oct Nov Dee 

Del ta Ports ) 
(64'-1t.f- 1.5 1.4 1.3 1.3 1.5 1.8 2.1 2.1 2.1 2.1 2.1 1.7 

Onitsha (372) 1.5 1.4 1.3 1.2 1.3 1.7 2.1 2.1 2.1 2.1 2.0 1.7 Lokoja (583) 1.4 1.4 1.4 1.3 1.3 1.5 1.8 2.1 2.1 2.1 1.7 1.5 Jebba (908) 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 Kainji (1012) (no restrictions) Yelwa (1135 ) 
Niamey (1650) 1.7 1.8 1.5 n n n n n 1.5 1.8 1.6 1.5 

1) Figures in parenthesis indicate distance from Escravos light 
house in kilometres 

2) Depths above 2.1m are not included 

n = not navigable 

SOURCE: NEDECO, 1971, Ibid 

The Yelwa to Kainji section offers a more favourable navigational 

condition as there are no draft restrictions to vessels except 

for the upper part of the reservoir. Here is the Kainji ddM 

which impounds Kainji Lake - a 130,000 hectares '.-Iater body on 

1 which steep seas May fprm and where navigation could be diffi-
~ , 

cult owing to lack of navigation marks and numerous submerged 

trees. Even though the reservoir behind the dam imposes no 

restrictions to navigation, difficulties arise in navigation in 

the upper section of the dam when water levels in the reservoir 

gets down to an elevation level below 136m. This means that 

original river conditions will prevail, thereby making it 

difficult to navigate safely because.of rock outcrops in the 

channel. Under such conditions, the quay in Yelwa can not be 

reached as a rock shelf in front of the quay has very low 

elevation levels of some 134m, however, those low reservoir 

levels do not occur annually. The dam is by-passed by two 

locks (190m by 12m) but they can only pass barges in a single 

line. The locks upstream have no navigation restrictions, but 

downstream tows are confined to the lock sizes. 

Available depths between Kainji dam and Jebba are determined 

by those encountered in the Bajibo Rapids. water depths here 

have been improved by rock blasting and the construction of a 
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low water sill in a secondary channel. Here the LAD is a 

function of the discharge released from the reservoir. 

The minimum discharge which can be maintained is 1,400m3/sec. 

which is enough to guarantee a LAD of 1.8m all year round 

and from time to time more water outflow is experienced. 

The exception is that between September and November 

minimum discharge from ·the reservoir can not be predicted 

with any degree of accuracy, so that operators can not deter

mine in advance what barge capacities to employ on this 

stretch, but from December to April predictions are possible 

although river operators can not take advantage of increased 

water depths because of limitations of the LAD's in river 

sections below Jebba. 

Transport capacities on this section are limited by the Bajibo 

rapids as stated above. The rapids with its channel width 

of 48.7m and an S-curve with a radius of 152.4m and a width 

of 76.2m sets a limit on the capacities of tow convoys to 

a length of about 107m and a single barge width of approximately 

12m for traffic travelling upstream. For downstream traffic 

the capacities are furthe'r limited to lengths between 61m and 

76m with two barges (approximately 16.8m) travelling abreast. 

The Awuru bypass channel and the Awuru locks (122m by 12m) 

like the Kainji locks can only pass barges in a single file. 

Below the rapids, however, conditions are much the same as 

those of the Baro-Jebba stretch which can accommodate convoys 

of up to 4,500 tons in the wet season. 

The Jebba-Lokoja section. Below Jebba the river widens and 

passes through swampy plains. Navigation of this section 

prior to Kainji dam was difficult due to fluctuations in water 

levelS, but with the coming into operation of the dam, the 

shipping season has been extended by river regulation which 

provides full flood control down to the Kaduna confluence 

and partly up to Lokoja. The Kaduna River joins the Niger 

130km below Jebba. It is the first major tributary within 

Nigeria and contributes about 25% of the annual discharge. 

of the river below the confluence, however, it is known that 

the Kaduna has virtually no discharge from November to July. 
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Whilst its high water discharge causes a widening of the 

River Niger bed downstream of the confluence, sedimentation 

increases considerably, and the low swampy plain upstream of 

the confluence gives way to regular sandy flood plains just 

a few metres below high water level. However, NEDECO holds 

the view that water depths between the Jebba-Kaduna conflu

ence section will not be smaller than those of the conflu

ence to Lokoja stretch on account of high water discharges 

of the Kaduna which widens the Niger bed downstream. 

In terms of transport capacities, experience of river 

operators on this section has shown that during rainy season 

this stretch can carry tows of up to 198m by 23m with capa

cities ranging between 3,000 tons to 4,500 tons up to Baro 

and that such tows could also be taken to Jebba. During 

low water, however, maximum tow sizes are around 137m by 17m. 

Table 6.2 below shows the maximum permissible convoy dimensions 

between upper and 10\~er Niger ports. 

TABLE 6.2: Maximum Dimensions of River Convoys on Upper and 

Lower Niger ,. 

H;.gh Water 
Delta Ports: Low and Medium Water 

Jebba 
Kilometre 949 

Upstream Traffic: 
Downstream Traffic: 

Awuru Lock Downstream 
Awuru Lock Upstream 
Kainji Lock Downstream 
Kainji Lock Upstream 
Yel ~Ia-Border 

SOURCE: NEDECO, 1971, Ibid 

198m x 23m 

137m x 23m 
137m x 23m 

107m x 12m 
76m x 17m 

122m x 12m 
122m x 17m 
198m x 12m' 
No Limitation 
107m x 17m (approx.r 

6.3.1.2 The Lower Niger - The Niger Below Lokoja 

In this section the fluctuations of water levels ~s neither 

as pronounced nor as sudden as on the upper Niger or the 

Benue (Figure 6.2). This is due to the fact that the hydro

graphs of the Niger above ~koja and the Benue are not in 
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Figure 6.2: River Niger and Benue Discharge in 1956 
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pnase. From Figure 6.2 it can be seen that whilst the low. 

water Benue season is overlapped by the "black flood" of 

the Niger, the beginning of the high season on the Benue 

in June coincides with part of the low water period of the 

N" (7) Th f d t t d h th 1 1ger • ere ore, a equa e wa er ept s on e ower 

Niger are assured for the greater part of the year because 

of adequate discharge from either the upper Niger or Benue. 

Like the upper Niger, this section can also be divided into 

sUb-sections. 

The stretch of waterway between Lokoja and Aboh covers a 

length of 300km and may be divided into two distinct 

sections. The first being narrow and rocky and commencing 

immediately below the Benue confluence at Lokoja. The rocks 

which protrude into the navigable channels are marked by 

bouys and navigation through this stretch is, therefore, 

considered to be relatively easy. The second and wider 

section extends from Idah to Onitsha and has many sand banks 

which rise above low water. On the left bank of this section 

is Onitsha, the most important port on the lower Niger and 

the upper limit of all-season barge navigation. Even though, 

navigational problems, such as insufficient water discharge 

at low water, retarded scour after rapid drops in water 

levels and fast shifting sand banks during high water, also 

exist at Onitsha they are less pronounced there than on the 

Niger and Benue above Lokoja. 

The Niger Delta, which begins a few miles belm-I Aboh where 

the river forks into the Nun and Forcados rivers which in 

turn splits into a number of distributaries, is the other 

major section of the lower Niger. The Delta is a low-lying 

region extending from the Benin River in the West and to the 

Bonny Ri ver in the Eas t. The region is covered ~Ji th a dense 

vegetation except in the mangrove swamps, where,trees only 

border the creeks. Because of its high rainfall, ranging 

from 300cms in the north to 500 cms at the coast, lthe region 

is seen as a problem area. Within the Delta there are three 

principal divisions viz: Fresh Water Swamps; Mangrove 

Swamps and Black Ridges. The first is the largest zone of 

the region, and is an extension of the lower Niger flood 
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plain except that it is more susceptible to yearly inundation 

and retains much standing water. The second area 

1 million hectare of swamp along 400km of coast. 

occupies a 

Whilst the 

tidal range in this zone averages 1 and 2m in the west and 

east respectively, the creeks are on average 9m deep and 

on. the whole, reasonably navigable with the exception of 

some sharp bends and shallowing where tidal currents meet. 

Beach ridges are sandy ridges varying in width from a few 

metres to 16km, and are bordered on the landward side by 

swamps and creeks. 

Flooding is a common problem in the Delta area as it floods 

twice yearly. There are two distinct causes for the floods: 

the first is the local rains of over 230cm which are concen

trated in a few months, whilst the second is a result of a 

combination of the Benue and "black floods" which sweep down 

the distributaries, bursting their banks and flooding low

lands. These floods result in continued changes in the 

courses of the distributaries, so that abandoned meander 

loops make up a large proportion of the lakes and swamps in 

the area. Because of continued deposition which takes place 
I 

in the Delta at the seaward edge and its accompanying forma-

tion of sand bars, the Delta ports of Burutu, Warri, Sapele 

and Koko sUffer from restrictive channel approaches. The 

reason being that these ports have an outlet to the sea via 

the Escravos and Forcados rivers, both of which are partially 

obstructed by bars. In fact, the past relative changes in 

water depths over the bars have altered the preferred exit 

from time to time. This situation grossly affects shipping 

service efficiency, on account of time lost in waiting for 

tides and the limitation placed on shipping capacity due to 

limitations of draft. Only ships of 2-3000 dwt could use 

the Escravos estuary prior to 1964. In 1964, the problem 

was resolved by the construction of a 9km long mole from the 

mainland and the dredging of the river estuary to a depth of 

6.7m which enabled ships of up to 8000 dwt to navigate the 

channel; For current situation of the Delta ports, see 

Section 5 above. 
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More recently, the navigable conditions of the lower Niger 

have been evalua ted and the resu 1 ts shO\~ some improvements 

on the data given in Table 6.1. A survey carried out in 

1977(8) on the lower Nigerbetween Lokoja and Patani (a 

distance of 373km) shows a minimum least available depth of 

1.55 from the middle of March to mid-May. This minimum 

LAD was found at Anam (kilometre 385-394) and covers a 

distance of approximately 10km only. From July to the 

beginning of December minimum water depths are well above 

3m. Current waterway development plans indicate that by 

1988 a least available water depth of 2.8m making up for the 

deficiencies between December and July will have been 

guaranteed. Up to kilometre 195 on the Forcados river no 

LAD less than 1.55m was found. On the basis of dredging 

contracts as at 1978, it is safe to assume a minimum year

round navigational depth of 1.5 to 1.6m from Lokoja to 

Patani an~ 1.8m on the Patani to Warri section. 

With respect to the tributaries of the Niger oth~than the 

Benue, shipping is only possible during the rainy season and 

sometimes for a maximum distance of approximately 81km , 
(50 miles) from the confluence. The most used tributaries 

are the Kaduna, Anambara, Guara and Gbako rivers. 

6.3.2 The River Benue - River Regime 

The Benue as stated previously is the largest tributary of 

the Niger, rising in the Adamawa highlands in the western 

Cameroun, it enters Nigeria near the Faro confluence after 

meandering through a vast but sparsely settled flood plain 

from Garoua, (Figure 6.1). The regime of this river is quite 

different from that of the Niger as there is no "black flood" 

phenomenon, 

low water. 

rather the only distinction is between high and 

The Benue high water (June-November): (Figure 

6.2b) occurs before high water takes place on the Niger above 

Lokoja (Figure 6.2c) as the drainage basin of the Benue lies 

fUrther south and the rainfall is thus earlier and more 

intense. This is said to be the only period when navigation 

is possible with water depths exceeding 1.2m, the duration 
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of this season, however, decreases from west to east and is 

confined to about 7-8 weeks from August-October in the 

upper Benue near Garoua; July-October between Yola and 

Makurdi; June-November on the lower reaches (Figures6.2a, 

6.2b and Table 6.2). At the end of the rainy season, there 

occur a sudden drop of water levels such that discharges are 

too small to sustain any commercial navigation as draft falls 

below one metre. Moreover, a temporary reduction of precipi

tation known as the "little dry season" occurs in July or 

August. This occurrence with its consequent effect on 

navigable water depths ("the August fall" - see Figure 6.2b) 

can cause navigation difficulties because it could be more 

pronounced at times. 

Further more, there is a bar which obstructs the 8enue-

Niger confluence at Lokoja. During the low water season this 

bar has only a water level of O.6m, making entry to the Benue 

river impossible, even if it were navigable. Moreover, even 

when the Benue becomes navigable, vessels can still suffer 

delays of upwards c£ two weeks as it takes just about this 

time for sufficient water to cover the bar before shipping 

can enter this section. A further handicap is that beside 

restricting entry to the river, this bar also governs the end 

of the Benue season, because a steep drop in river discharge 

in October marks the close of the navigation season. Given 

this feature of the Benue river, operators leave the river 

well before the decline in water level in order to avoid 

being str~nded for a season, thereby shortening considerably 

the navigation season. In effect, this means that conditions 

at the bar frequently preclude waterway operators from fully 

exploiting the entire navigation season on the Benue. Least 

available water depths over the year are given in Table 6.2, 

including a safety margin for unpredictable change in and 

sudden drop of water levels during the season. 

Like the Niger, an examination of the three main branches of 

the Benue will highlight the navigational qualities of the 

river. The three sections. examined are: the upper Benue, 

the middle Benue and the lower Benue. 
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TABLE 6.3: Safe Drafts en the Benue during the Navigable 

Season in metr~s (1970) 

Section 1 
Kilometre ( ) 

June July Aug Sept Oct Nov 
1 15 1 15 1 15 1 15 1 15 1 

Niger 1.2 1.5 2.1 2.1 2.1 2.1 1.8 
Confluence 583 1.5 1.8 

Makurdi 821 I2l 1.2 1.8 1.8 2.1 1.8 1.5 n n n 
1.5 1.5 1.5 0.9 

Yola 1429 n n 1.2 1.8 1.8 1.5 n 
1.8 2.1 1.5 0.9 

Garua 1564 

1) Distance from Escravos Lighhouse 

NOTE: 1.2 
1.5 

means draft varies between 1.2m at the beginning of 
the month to 1.5 by the middle of that month. The 
drafts shown excludes depths above 2.1m between the 
sections. 

2) n = not navigable 

SOURCE: Nedeco, 1971, Ibid 

6.3.2.1 The Upper Benue (Garoua-Lau) 

The Benue river stretches over a catchment area of over 1127km 

(700 miles) in length within a narrow range around 90 latitude, 

which as a whole is subject to the same climatic conditions, 

apart from the fact that the North experiences less rainfalls 

than the South. Part of this catchment area is situated in 

the hills and high plateaus (Jos Plateau, for example) and 

since the tributaries have steep slopes in the upper reaches, 

discharges are quite irregular, thereby, causing water levels 

to change quickly and unpredictably. This feature leads to 

considerable difficulties of navigation in the upper reaches 

of the river and to some extent in the lower regions at the 

start of the rainy season. 

Navigable conditions on this stretch and indeed thF rest of 

the river are determined by two notorious problem areas. 

First is the Wuro Boki flats between Garoua and Yola near 

kilometre 1484 and just below the Faro confluence, where the 

Faro, useless for navigation, pours large quantities of sand 

15 

1.2 
0.9 
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into the Benue and completely alters the character of the 

river below the confluence. At Wuro Boki flats, where the 

Faro channel bifurcates into shallow crossings, the sand 

content and number of islands are both increased, so that 

even when there is adequate water depth in the channel, 

ships often run aground on the edges of this turtuous channel. 

Also at the Benue confluence, after a sudden peak of dis

charges from the Faro river, the main navigation channel 

at times gets reduced to a width of 38m and often blocking 

the whole confluence with sand. The channel width goes back 

to a normal of 76m or more after 14 days without peak dis

charges. The second area lies between Numan and Lau. In' 

this section the Benue has many rapidly changing shoals 

(which are difficult to cross) and unstable channels, notably 

at Kabawa flats and Gamadio flats which, with Wuro Boki, 

constitute the most hazardous places on the Benue. It is 

revealed that here the channel may shift to such an extent 

that fishing villages may be left stranded up to 1.Skm from 

the river due to sudden shifts in the course of the river. 

The stretch between Yola and Numan is no exception. At Yola 
I 

the flood plains from Garoua narrows to 1.2km at Dasin Hausa, 

a location which was at one time earmarked for a proposed 

Yola dam; but at Numan, the Gongola joins the Benue - its 

main tributary from the North - which, although navigable 

for a good distance, is subject to both sUdden drop in water 

levels and channel shifting, thereby making navigation 

extremely dangerous. Navigation on the Gongola is possible 

during August and September, but was abandoned some 30 years 

ago when alternative transport became cheaper(4). 

6.3.2.2 Middle Benue (Lau-Makurdi) 

The middle-Benue in contrast to the upper section does not 

suffer from sudden fluctuations in river levels. Below Lau, 

the effect of intermittent rainfall is less pronounced, for 

the greater number of tributaries flowing from wet highland 

areas tends to stabilise the discharge of the river. But 

between Lau'and Amar, the river changes considerably as its 
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channels become deeper and its flood plain more extensive; 

below Amar in the wooded section, floating trees endanger 

navigation. ~etween Amar and Makurdi are a number of 

tributaries, the first being the Taraba, a left bank tribu

tary which is navigable up to Gassol from July to September 

by small shallow-draft stern-wheelers. Between the Taraba 

and Donga tributaries there is a sharp S-curve and some 

shallow crossings which constitute navigational hazards and 

addition to further dangers caused by floating trees. The 

Donga itself is navigable up to Donga Town during flood 

periods, while the Katsina AI~, the next left bank tributary 

is navigable up to Katsina Ala Town. Between Ibi and 

Makurdi, the Benue is generally bounded by low, wooded banks 

but occasional rock outcrops give ris~ to sharp bends which 

present navigational problems. 

6.3.2.3 Lower Benue (Makurdi-Lokoja) 

In this stretch, sandstone ,hills constrict the river into a 

670m channel at Makurdi over which the only bridge across the 

Benue is built. The bridge does not impede shipping because 

it has sufficient clearance above high water. Makurdi has 

an unpaved quay frontage of over 1.5km on the south bank 

suitable for cargo handling, but facilities are poor and 

unmechanised. At the Lokoja confluence, the river divides 

into north and south channels. The north channel, inspite 

of its blockage by a bar at low water, provides the normal 

shipping route, although occasionally the south channel, which 

carries at least 60% of the Benue discharge, offers a better 

route. 

6.3.3 The Cross River and Other Waterways 

The Cross river is 425km long from Calabar to Mamfe,in the 

Camerouns. The river connects the towns of Itu, Afikpo, 

Obubra, and Ikom all in the Cross River State of Nigeria and 

Mamfe in the Camerouns (Figure 6.1). The distances of these 

towns along the waterway are shown in Table 6.4. The stretch 

between Calabar and Itu can be navigated thr;oughout the year 
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TABLE 6.4: Distances of River Ports along the Cross River 

from Calabar 

Port Distance (km) 

Itu 64 
Afikpo 169 
Obubra 219 
Ikom 295 
Mamfe 425 

SOURCE: NEDECO, 1971, Ibid 

during high water season which starts in May reaching a peak 

in September after which a rapid fall takes place. In low 

water, however, water depth falls to O.9m. Between Itu and 

Afikpo, the Cross river is generally open for navigation from 

the end of May to the early weeks of November. At maximum 

discharge, a rise of 4.6m-6.1m can be expected at Itu, while 

further up. river the rise is larger: 6.1m-7.6m near Afikpo 

and up to 10.7m above Afikpo where the river is incised. 

The route to Ikom is navigable from the second half of June 

to about the end of October, whilst Mamfe can be reached 

between the first weeks of July and the first weeks of 

October. Safe navigable drafts range from 1.2m-l.5m at the 

beginning and end of the navigable season and 1.8m to well 

over 2.1m in the middle of the season. 

Like the other secondary waterways lKadun~, Sokoto, Anambara 

and the tributaries of the Niger-Benue rivers), the Cross 

river has a very limited length suitable for all-year 

naVigation (64-81km approximately), whil~t at th~ upper 

reaches, the distance up to Mamfe is much shorter by road 

because the river winds in a semi-circle through the country. 

A further problem limiting the potential of the Cross river 

as a commercial waterway is the fact that it is not linked 

up with the maih waterway system and its 

has greatly reduced the potential of the 

tributaries. This 
I 

river as an alterna-

tive transport mode to waterway competitors because Cross 

river fleet cannot be used elsewhere (e.g. in the Delta creeks 
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. (9) 
or on the Niger-Benue system) during low water season • 

Such a handicap means the waterway cannot effectively 

compete with road transport in the area. For example, 

Ikom which is only 295km from Calabar can be served by 

river transport during only four months of the year. Also 

because of the apparent limited traffic potential of the 

waterway due to the small hinterland it covers, linking 

Calabar with the Niger-Benue system through the improvement 

of the waterways between Calabar and Opobo (Stubb's Creek and 

Qualbo Creek, 3S.4km and 27.4km respectively) may not be 

economicall y justifiable (4) • In common wi th the othe~ water

ways in general, the Cross river has suffered tremendously 

from competition from road transport. Up to the early 1960's 

river transport operators operated on the river; by that 

date, following the improvement of road infrastructure, 

virtually all waterway traffic had been diverted to road 

transport. 

The Anambara river in the past provided the main vehicle for 

evacuating produce from Aguleri, a town 24km from Onitsha, 

but with the present much better road connections these minor 
I 

river stations have lost their commercial importance. 

6.4 Principal River Ports 

Apart from the Oceanic ports bordering the waterways which 

chapter and the hav~ already been discussed in 

riverine ports of Onitsha and 

the previous 

Yelwa, all other river ports 

in Nigeria lack paved quays and are, therefore, unsuitable 

for mechanical handling. Storage facilities are also of 

poor quality as sheds are of simple construction, built of 

brick with corrugated sheet cover and in some places completely 

built of cor·rugated sheet over a frame work. Along the Benue, 

for instance, it is not uncommon to'find agricultural produce 

(mainly groundnuts) stored on a stone base covered with 

tarpaulin.~ven though most of those ports are well located, 

some of them (for example, Idah and Ibi) do not have bank 

protection of any sort as sandbanks at these ports are often 

subjected to movement. Table 6.6describes the facilities 
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-
TABLE 6.5 : Princieal River Ports: Their Facilities and 

Cargo Throuqheut , 1970 ( '000 tons) 

Ports Tonnage(l) Port _ (2) Storage 
Caeac1 ty A B 

Onitsha/Asaba(3,4,5,6) 80 200 10 
. (5) 

Idah/Agenebode 20 50 6 4.5 
Lokoja(4,5) 10 50 3 3.5 
Baro(S,7) 70 130 8 40 
Jebba/Rabba(4,S,8) 5 40 1 1 

Yelwa (3) 100 1 20 
Makurdi(S,7) 11 40 9 20 
Ibi(S) 3 20 4 S 
Lau(S) 3 lS' 1.5 1.5 
Numan(5) 7 20 2 5.S 

, (S) 
Yola/Dalmare 8 25 2 8.S 
Garua(3,4,S,6) 35 50 20 

SOURCE: NEDECO, 1971, Ibid 

1) Annual tonnage that used to be handled; 

2) Estimated theoretical capacity by NEDECC study based on 
each ports navigational season; 

3) Quay; 4) Facilities for petroleum products; 

S) Manual labour handling; 6) Mechanical handling; 

7) Waterside rail connection; 8) rail connection but not 
yet along waterside. 

A = Covered Storage 

B = Open Storage 

available at these ports and tonnage of cargo handled in 

1970. 

As Table 6.5 shows, all the river ports suffer from gross under

utilisation of capacity. This can be explained to a large 

extent by the constant erosion of waterway traffic to road 

transport and the railways and partly by the lack of modern 

cargo handling facilities at a majority of the ports, weakening 

their competitive positions further. As regards mechanical 

handling, however, an earlier NEDECO report(10) concluded that 
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mechanical cargo handling would only be justified where 

daily traffic. throughputs were over 1,000' tons, an inspec-
• 

tion of Table 6.5 shows that not many ports will qualify 

under this criterion. The 1971 NgDgCO report holds the 

view that where throughput is small and navigation season 

short (e.g. Benue) manual cargo handling is the cheapest. 

However, it is now some twenty years since the former NEDgCO 

report was published and developments since then have opened 

up new waterway traffic potential. For example, the new 

capital territory located near the Niger-Benue waterways, 

the Ajaokuta Steel Complex etc. The waterway modernisation 

programme implicit in the Nigerian Government's intention 

to build twelve new river ports including the old ports of 

Onitsha, Baro, Jebba and Idah and also at Ajaokuta, will, 

no doubt, place these ports in particular and the country's 

waterways in general on a better competitive footing vis a 

vis road and rail transport. 

6.5 

6.5.1 

Problems of Waterwav Development: 

The Crux of the Problem 

~he heart of the problem is insufficient water flows and 

depths during low water season. During this season on the 

Niger navigation struggles with depths of 1.2m-1.5m, and on 

the Benue no navigation is possible at all. The Niger and 

Benue are alluvial rivers, as a result their beds are composed 

of unconsolidated sand which is constantly in motion. The 

bed levels are therefore unstable and the depth of the channel 

varies considerably from time to time and place to place~ 
While the river is often deep in the bends it is shallower 

in the straight stretches. The sections where the river is 

'often exceptionally shallow are the "crossings". At bends, 

the main stream flows at the outer side. Between two conse

cutive bends with opposite curvative therefore, the main 

stream must cross from one bank to the other. In doing this 

the main stream crosses the general direction of f~OW at 

the "crossings". These shallow crossings follow one another 

at intervals of about 5-6km on the Niger and the Benue. 

Each of these crossings determine the navigability of the 
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river during the low water periods. While between them, the 

rivers might still be several metres deep even at the lowest 

stages, the restricting depths of 1.2m-l.5m at the crossings 

determine the available depths for navigation through a 

stretch. 

Today, there are 22 known crossings between Lokoja and Onitsha 

and a further 13 between Onitsha and Patani (8), they together 

determine the navigability of the lower Niger. Ten-day 

readings taken between 1961 and 1976 showed the shallowest 

waterway depths in the crossing zones as Table 6 .. illustrates. 

TABLE 6.6: Shallowest Depths in Crossings: Lokoja-Patani 

A I· II III I BIl 

January 1.2 1.1 1.1 .1.5 
February 0.8 1.1 1.1 1.5 
March 0.8 0.8 0.8 1.2 
April 0.9 1.0 1.0 1.2 
May 1.1 1.0 1.1 1.1 
June 0.9 1.0 1.1 0.9 

SOURCE: Reference 8 

NOTE: A = Stretch between Lokojaka and Onitsha 

B = Stretch between Onitsha and Patani 

1.6 
1.1 
1.3 
1.1 
0.9 
1.4 

III 

1.5 
1.4 
1.3 
1.1 
0.9 
1.7 

Excluding all extreme flows less than 1,073m3/sec. discharge 

recorded at Shintaku gauge, the Shiptraco report puts the 

least available depth in the crossings between Lokoja and 

Patani at 1.2m. With the waterways riddled with these 

crossings, what can be done or is being done to achieve the 

objective of year-round navigation? This question is treated 

in Section 6.6.·, 

6.5.2 Other Problems 

It will be unfair to pretend as though no other problems 

existed other than those of the physical features already 

discussed, albeit, the. other problems are directly or 

indirectly related to the major problem. 
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(JPirstlY, there is a general lack of standardisation which 

prevents the same craft or tow configuration to be used 

economically or physically throughout a waterway and on 

different waterways~ Apart from the well discussed 

problem of varying water depths on different sections of a 

particular waterway, the changing dimensions and hence 

capacities of one waterway over the year is another main 

problem for waterway operators. For example, during medium 

and high water stages on the Niger, channel __ widths in the 

different sections of the river are generally large that no 

restrictions in tow configurations need be madej but in low 

season craft dimension is limited by three factors(4). First, 

the width of the channels over the crossings (usually not 

less than 61m)j second, the curvature of the lbw water 

channels and the manoevrability of craft and tows and 

finally, the power which can be installed when the push tug 

has a maximum draft of 1.2-1.3m. On the Benue it has been 

stated above that after a peak discharge of the Faro river 

the main navigation channel width of the Benue confluence 

reduces to 38m and takes some 14 days to get back to 76m. 

I 
This varying physical feature is responsible for the wide 

range of convoys which can use the different stretches of the 

waterways. Operators on some rivers such as the Cross river, 

~ ha~no flexibility or mobility of operation as their craft 

cannot be employed efficiently elsewhere on the waterway 

system. Here tow configurations are limited to: 198m x 23m 

below Itu, 137m x 20m between Itu and Afikpo and 76.2m x 19.8m 

above Afikpo. The implication of this problem is that neither 

optimum craft or convoy of one waterway and sections thereof 

L~ could use the other effiCiently. This means that different 

craft have to be built or purchased for the different water

ways- or even for sections therein. 

~Government attitude to waterway development in the past is 

no less a contributor to the relegated position of the water

ways. Since the 1960's, road transport has continuously been 

enjoying government patronage of well over 70% of total capi

tal investment in the transport sector, while inland waterways 



- 199 -

have over that period represented less than 1% of government 

expenditure on transg~rt. The antiquated state of river 

ports and the almost"lJ~of investment in new techniques, L 
craft equipment and waterway track has left the commercial 

freight system and the private carriers with the difficul~ 

task of providing a service for today with outmoded assets 

which are products of a far less competitive era in the 

country's transport evolution~ The fourth national develop

ment plan, in an attempt to promote a healthier competitive 

environment, has ushered in a new course of policy by 

allocating a total of N100m to inland waterways development. 

This amount represents 1.5% of total allocation (N6.6bn) 

to transport. This move can be seen as a milestone in the 

history of waterway development in Nigeria because it is 

the first time since the first development plan of 1962-68, an 

official government plan has appropriated a sum more than 1% 

of the transport sector share to inland waterways. This 

shift is largely due to government·s realisation of the 

potential of the waterways for the development and function

ing of the Ajaokuta complex. 

(Both the physical constraints and the changing ·structure of 

transport within the country have culminated in an enormous 

loss of traffic on the wat~rways. The loss of traffic and 

the apparent lack of traffic potential in the mid-1960's and 

early 1970's have retarded development on the waterways since 

infrastructure developments need to be economically justified 

by available or envisaged traffic. This loss of traffic was 

caused, in the main, by competition from rail and road trans

port. and by other pol i tical factors J I t has been noted that 

while in French West Africa river transport sUpplemented the 

railways, in Nigeria the railways were built to compete with 

river services(5). We have already stated that the opening 

of Lagos and Port Harcourt as rail heads initiated the decline 

of the importance of the Niger Delta ports. An example of 

the suffocating influence of the railways can be seen in the 

decline of the transhipment traffic that passed through 

Baro. Transhipment traffic at Baro had fallen from a pre-

war level of over 60,000 tons to 19,000 tons in 1951 because 
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of the diversion of export traffic to the direct rail route 
(11) 

to Lagos • Inspite of the fact that road freight rates 

in 1970 were higher than river rates, Turton(5) is convinced 

that road transport is the largest single contributor~ 

cause of the loss of traffic by river transport. 

Loss of waterway traffic has' not been brought about solely 

by inter-modal competition but has also.,been due to the 

changing political structure in·the areas previously served 

by the Niger-Benue system. This river system as ~ viable 

mode in the 1950's and part of the sixties depended on 

transit trade to and from hinterlands such as Niger, Chad, 

Mali and Cameroun but with the attainment of independence 

in these former colonies, these countries have pursued a 

policy of self-reliance, using routes which lie within the 

country for the transportation of cargo which had hitherto 

relied on the Nigerian transport network. Transit trade 

with upper Cameroun and Chad at a time accounted for up to 

25% of all Benue traffic and a @ze-able proportion of ground

nut and cotton transhipped from rail at Baro also came in 

the first instance from the former French colonies of Niger, 

Chad and landlocked Mali. I~ Camerouh, the improvement of 

both rail and road infrastructure, for example, the construc

tion and improvement of the railway line from Ngaoundere 

(Middle Cameroun) to Ooula, means that exports which tradi~ 

tionally used the Benue river will be lost permanently. 

The. enormi ty of the loss of transi t trade is shown by Table 

6.q which shows that while in 1960 inl~nd waterways transpoited 

about 50% by value of the country's export transit trade, 

only a meagre 1.3% was handled in 1967. 

Another contributor to the problems of the waterways is the 

side effect of the Nigerian policy of import substitution 

which has resulted in the local production of cement, alumin

ium sheets and other building materials thereby causing the 

waterways to lose some bulk traffic which had pre~iously been 

an important internal traffic. Closely allied to this is the 

heterogeneous nature and the diverse destinations of other' 

imports presently manufactured in Nigeria whose internal 
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~ distribution favours road tr~nsport on account of its flexi

bility. The deficiencies of the river ports discussed above 

have also nevertheless, weakened any determined effort on 

the part of river operators to be fully competitive. 

Finally the industrial structure of Nigeria has not helped 

in promoting the development of waterways. In Chapter 4 we 

noted that the industrial structure of the country is com

posed mainly of light industries with one-third of all 

industrial establishments located in Lagos State, employing 

half of the country's work-force and representing two-thirds 

of value of products. Even though most of these concerns may 

have a high content of imported input of basic bulk materials, 

the fact that most, if not all, are not located on or close 

to the waterways, leads not only to a reduction in potential 

waterway traffiC, but also deprives the manufacturing plant 

of a potentially very cheap means of freight transport and 

substantially increases the likelihood of road transport 

being used. Heavy industries, apart from the oil industries 

and fairly recently steel, have not taken off yet in Nigeria. 

These are the industrips for which the waterway offer the 

cheapest mode of transport and as such their growth and 

location along the waterways will not only benefit the 

economy and the individual plants, but more significantly 

will help to bring to light the advantages of waterway 

transport as a bulk mode. Unfortunately, even existing 

petroleum plants are located on the coast often with dedicated 

deep water berths, for instance, Bonny, Brass, Okrika, Warri, 

Calabar etc. All these problems have obscured the importance 

of waterway transport and in consequence have militated 

against any large scale development of the system. 

6.6 Improving the Navigable Conditions of waterways 

We have seen that the basic problem of the waterways is the 

seasonality of their navigable conditions. Two solutions can 

be suggested for this problem: one is improvement by dredging 

and the other is by discharge regulations. 
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6.6.1 Improvement by Dredging 

On the Niger River, indications are that dredging could be 

employed to provide navigable depths during low water. 

However, it will be a recurrent process to be undertaken 

every low water season, after the high waters would have 

spoilt the dredged channels of the previous low water. 

Maintenance dredging is an expensive process, especially if 

greater depths than 1.5m are to be maintained. Dredging 

also has an element of uncertainty for, the alignment of 

the dredged channels must be chosen with great hydraulic 

inSight. On the Benue, on the other hand, dredging to 

improve nagivation depths is not feasible as a first solu

tion because there is far too little water spread over very 

wide river channels during the low waters. 

In the high water season, the rivers have increased sand 

transport capacity which causes erosion mainli in the bends 

where the sediment transport capacity of the river is 

greatest during this period. Some of the materials washed 

out from the bends and river banks are deposited in the 

crossings, thus increasing their bed levels during the high 

water period. It means that on top of the river bed levels 

at the crossings (1.2-1.5m during low water season), a layer 

of about 1.2m.of sand is deposited during the high water 

period, thereby filling up the dredged channel, and means 

that the dredging process has to be repeated annually. This 

is the reason maintaining navigational depths by dredging 

alone is expensive. 

6.6.2 Improvement by Discharge Regulation 

.A combination of dredging and discharge regulation offers 

the ideal solution to the physical constraints of Nigeria's 

waterways just as they have done elsewhere. Discharge regu

lation is the effect large reservoirs created behind high 

river dams have on the natural river flow below the dam. 

The ideal aim of a reservoir operation is to receive the 

varying upstream discharges as an inflow into the reservoir 
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and release from the reservoir a steady downstream discharge 

throughout the year. To achieve such an objective, the 

reservoir needs to be very big, like the res~rvoir of the 

New Assuan Dam. Although the greater the reservoir, the 

more even can the discharge released from it be, the desir

able size of a reservoir is said to be a question of optimi

sation between costs and benefits. On the major Nigerian 

rivers such large dams as the Assuan are not feasible. 

-The Inland Waterways department is of the firm opinion that 

the release of more even discharges means that below the dam 

the floods will considerably be lessened in height and dis

charge volumes, and the natural low water flows will be 

increased accordingly. If the reservoir is large enough, 

they maintain, the low ~ater discharges would be large 

enough to solve the problem of navigation perfectly, as far 

as navigational depths are concerned. An internal document 

of the Inland Waterways Division holds the view that benefits 

for navigation do not only accrue from the increased flows 

during low water season but also cover a range of other 

advantages as follows(12J. 

a) During naturel high water season - discharges are 

decrea~ed, thus unlike previously, the flows have less 

force to spoil the low water channels. 

b) The more even discharge regime of the river will result 

in better river bed formations. 

c) Most of the sediment transport which-comes into the 

reservoir will be deposited upstream, therefore, clear, 

sediment free water will leave the reservoir. This water, 

because of its velocity, still has its sediment moving 

force. This means that the water will pick up sediment 

from the river bottom and on a considerable river length 

downstream it will cause erosion. The deepening of the 

river due to this erosion can be quite significant as its 

effect might be felt over a distance of more than 100-
150km(12). 
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(With such outstanding benefits to river navigation, it is"" 

rather unfortunate that presently in Nigeria river, dams 

are built principally to generate electricity, even though 
I 

there i~ currently a conscious awakening of the realisation 

and need for mul ti-purpose hydraulic constructions. I-A-the· 

i A-I:-rocltte-to ry-secH-o n-o f_th-i-s-cha p ter":'iot-i-s-s·t·a-teEl-ttTa1; th e 

development and improvement of navigation conditions of 

the waterways network in nearly all the developed countries 

were based on the multi-purpose use of water resources.. In 

the U.S. both the Temessee and Columbia Rivers were developed 

on this basis. This approach is extended in the U.S.S.R. 

over a much larger geographical are~ In the U.S.S.R., 

owing to the seasonality of most of it!s waterways, in the 

last 35 to 45 years many hydro-electric power plants have 

been built to form large reservoirs that regulate seasonal 

run-off in many river basins(13). As discussed above, the 

back water from dams augmented by flows during the navigation 

season have permitted basic improvement of navigation condi

tions. The benefits of multi-purpose hydraulic engineering 

is such that after the construction of the cascade of 
, . 

reservoirson the Volga', the least available water depths have 

increased from 1.6 to 3.65m (5.3 to 12ft) over a distance of 

1187km (1900 miles). This approach has laid down the pre

requisites for extending the network to connect river and 

marine basins and also to link industrial centres. 

In Western Europe seasonal variation in water levels was a 

problem that attracted attention in the 19th Century. For 

example, the Rhine which is West Europe's main waterway 

artery has not always been easily navigable and immense 

investment has been required to regulate its seasonal flow 

in the past because the river is characterised by a fluctua

ting ~low and shifting of alluvial deposits on the river bed. 

In fact, before improvement, three sections of the river had 

physical problems: the upper Rhine, the middle Rhine and 

the distributaries(14). In the first section the stream dur

ing flood varied ftom-2-3km wide to a maze of gravel banks 

and Channels in Winter, but from 1817-74 improvement was 

undertaken to straighten the channel and confine it to 

artificial banks. The middle Rhine, especially the Gorge 
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section, was riddled with rocks, barriers and shoals, all 

obstructing nagivation. In 1830-32, the main barrier at 

Bingen was removed but pilots are still invariably taken 

on this stretch. Silting of the channels of the distribu-

taries necessitated dredging and in 1866-72 a new exit to 

the sea (the New waterway) was cu t, and under the Delta Plan, 

other exists to the North Sea are to be closed by dykes. 

Since the late 19th Century, regulation of the tributaries 

of the Rhine has continued to the present day. In fact, 

it was only in 1964 that the Moselle became navigable to 

Thionville; previously the river's low course had been' 

meandering, silty and navigable only for small vessels. 

Because its route links West Europe's largest ore field 

with the largest coalfied in West Europe, the expenditure 

of £100m was justified. 

From the foregOing, it is clearly evide~t that the problems , 
of the Niger-Benue waterways in particular and the other 

waterways in Nigeria are not peculiar as far as physical 

features are concerned. It is true that the improvement of 

waterways in the developed countries may have had a stronger 
i 

economic justification for such investments: for example, 

the Rhine as an international waterway with its tributaries 

not only passes through numerous countries, but is actually 

used by most of them for international shipping whereas the 

Niger as an international ri~er haS~'several'intensively 

used sections, but these are mostly within individual 

countries and little traffic crosses international boundaries. 

But the general lesson is that their approach to the problem 

has been more or less the same; dredging, discharge regUla

tion or a combination of both. Let us now examine the 

effects on the quality of navigation of existing and proposed 

river dams. 

River Dams and Their Effects on Navigation 

6.6.2.1 The Kainji Dam ... . -" ~ . - .. .... - . . . . . . - . 

Presently, the Kainji Dam is the only great river dam so far 

built in Nigeria. Its reservoir has a live storage of 

12 x 20 9m3/sec. In good years, this is sufficient to maintain 

= 



- 206 -

a 16w water discharge of 1,000m3/sec. downstream throughout 

most of the low water season. Such a flow, it is argued 

would not ensure navigation throughout the Niger River from 

Yelwa to the sea. An extension is underway but the initial 

motivation was not to improve navigation on the Niger but 

rather to generate more electricity. 

6.6.2.2 Jebba and Shiroro Dams 

These dams are under construction at present and are expected 

to go into service before 1984. According to a report pre

pared for the Nigerian Electric Power Authority (NEPA) by a 
(15) . 

Swiss consultancy ,the Jebba dam would have a storage 
9 3 ' capacity of about 2 x 10 m and would have a three-fold 

effect on navigation on the Niger. Firstly, the dam would 

further increase the low water discharges of the upper Niger 

below Jebba by about an additional 200m 3/sec. making naviga

tion below Jebba a bit more comfortable. Secondly, since 

the end of the reservoir would almost reach. the Kainji dam, ' 

the Bajibo rapids would be covered by the Kainjilake. This 

is certainly a great relief because although the Bajibo 

rapids are navigable in its present conditions, the velocity 

of water there is extremely high making navigation dangerous 

and allowing only very powerful tugs to use the stretch. 

Thirdly, the reservoir would further increase the smoothness 

of the upper Niger discharges, thus helping the next dam below, 

(the Lokoja dam), in its flow regulation Junction. The 

Shiroro dam being constructed on the Shiroro gorge on the 

River Kaduna will improve the navigational qualities of the 

Kaduna itself and the stretch on the Niger between the conflu

ence and Lokoja a great deal. 

6.6.2.3 The Lokoja Dam 

This dam is seen by the Inland Waterways Division as the 

crucial answer to the navigational problems of the Niger. It 

is expected to be operational in 1988. From a navigational. 

point of view, the dam is said to have excellent characteris

tics and, optimal location. At maximum storage level of 64m 

~-
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above mean sea level, the reservoir would h~ve a live 
, 9 3 

storage of 48 x 10 m. The upper ends of the reservoir 

will be about 10km beyond the Kaduna River confluence on 

the Niger and will reach about lS0km upstream from Lokoja 

on the Benue. A minimum release from the reservoir would 

be guaranteed at 3,soom3/sec. This would immediately 

increase the depth for navigation between Lokoja and Patani 

from its present value of 1.SSm-l.80m to about 2.BOm LAD 

all-year-round. It is important to make the point, however, 

that this minimum depth can only be achieved if the lowest 

guaranteed discharge is released from the reservoir. The 

Inland Waterways Division is, however, of the strong opinion 

that there can not be any serious reason why 'the operation 

of the reservoir should not release more than the minimum 

given above during the lowest river season. The coming 

into operation of the Lokoja dam would also guarantee the 

existence of very few crossings where depths of less than 

3m may occur. 

In fact, if we take the self-dredging effect of dams discussed 

. above into account, then one can conclude that the erection 

of the dam could well bring about navigational depths of 

over 3m. The LOKoja dam and the resulting flow regulation 

can be said to be the key to the realisation of the full navi

gational potentials of the Niger River from the sea to Yelwa 

and even part of the Benuej yet these immense navigational 

benefits would only be one of the benefits of a dam for which 

hydro-power generation alone fully justifies. 

6.6.2.4 Makurdi Dam 

This dam is an essential part of the proposed flow regulation 

on the Niger-Benue river system. The attractiveness of 

this dam from a power-generation view point has been well 

outlined in the Motor Columbus report. Additional to these 

power benefits is the navigation benefit: the con~rol of 

the enormous wet, season discharges of the Benue which would 

then be available for'supplementing the low dry season flows, 

so as to ensure year-round naVigation from the sea to Makurdi ' 
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and beyond to the limits of the lake of Ibi. This dam like 

the Lokoja dam is seen to be of key importance to the full 

exploitation of the potentials of the Benue. 

It is also pertinent to note that the various water resource 

development programmes of the River Basin Development 

Authorities created by the Federal Government to undertake 

pr6jects which will ensure adequate and regular water supply 

for the Government's agricultural programmes will not only 

benefit agricultural projects but will also improve the 

conditions of the vlaterways on which such projects will take 

place. Contracts have already been awarded fOr the construc

tion of dams on the River Donga, River Taraba and the Katsina 

Ala River all tributaries of the Benue. Another dam is also 

proposed for Ikom on the Cross River. 

The preceding sections have shown that the principal water

way problem is the wide seasonal variations in natural flows 

and water levels. The panacea therefore for developing the 

waterways to their full potential lies in regulating the 

flows, so that excess water in the rainy season can be used 

to supplement the deficient dry season flows. Thereafter, 

other river training works and dredging will become much more 

effective as a means to fully harness the enormous cheap 

transport potential of the waterways. 

6.7 Commercial Waterway Services 

Previous sections have disclosed the important role which 

inland waterway services played in the first half of this 

century in the transport evolut{on of Nigeria. In 1939, 

waterway transport accounted for aboui 13% of all domestic 

freight movement in Nigeria (by weight) although ten years 

later this share had fallen to 8%. In this section the past 

and present role of waterway transport is reviewed. 

6.7.1 Waterway Services up to the 1960's 

In the period before the Nigerian Civil War, commercial 

waterway freight operations were dominated by European owned 
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river transport companies: the Niger River Transport 

Company (NRT) (a subsidiary of the United Africa Company ~ 

UAC), Holts' Transport (HT) and the Niger-Benue Transport 

Company (NBTC). The most important of these three companies, 

was the NRT which was the largest single waterway operator 

between 1947 and 1967 carrying about 70% of available freight. 

For this reason, services of the NRT will be taken as typical 

of waterway operations during this period. In fact, in 

1970, 94% of all river-borne traffic was handled by the fleet 

of the NRT(14). Originally, river transport was an integral 

part of the trading activities of both the NRT and HT with 

company produce having priority in the river ~leet of the 

companies, other cargo was only accepted when shipping space 

became available. But with the establishment of the 

Marketing Boards, this integrated operation was broken and 

river transportation became a separate activity(4). 

The NRT commercial waterway operations were centred around 

the following five main activities: 

1) The evacuation of agricultural produce of the lower Niger 

area - cocoa and palm produce; 

2) The importation of merchandise for the Benue area, Chad, 

Northern Nigeria, the Lower Niger and the Delta areas; 

3) Evacuation of cotton from Chad via the River Benue; 

4) Evacuation of groundnuts from the Benue hinterlands; 

5) Evacuation-of part of Northern Nigeria's groundnut 

produce via the rail-river link at Baro. 

These principal services show that th~ river trade of the NRT 

was dominated by the evacuation of agricultural commodities 

downstream to the Delta ports. These downstream movements 

dominated traffic movements on the Niger-Benue system and 

carried groundnuts, cotton seed, and lint, palm oil products, 

soya beans and benniseed. In contrast, up-river traffic 

accounted for only 25% of all traffic on the wate~way in the 

best years and, as noted earlier, this proportion has continu

ously been decreasing as Nigeria increases her domestic 

production of salt, cement and petroleum which were the 
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leading upst~ea~ t~affic at the time. Wate~way f~eight., 

se~vice in Nige~ia was ve~y much an ad hoc ope~ation due 

to unce~taint~es of navigation, fluctuations of ag~icultu~al 

ha~vests and othe~ facto~s. The fact that the bulk of 

wate~way t~affic at the time was ag~icultu~al p~oduce in 

itself p~esented the majo~ p~oblem to wate~way se~vices as 

one of the g~eatest disadvantages of both the Nige~ and 

Benue as comme~cial wate~ways is that they a~e closed to 

navigation at a time when most of the expo~t c~ops a~e 

ha~vested (i.e. between Octobe~ and Feb~ua~y) and need t~ans

po~t. Thus du~ing this pe~iod alte~native modes of t~ansport 

must be employed to ca~~y the c~ops to the coast o~ else 

they must be sto~ed to await the next navigation season. 

At the peak of its ope~ation in 1960, NRT ca~~ied 190,000 

tons of ca~go on Nige~ian wate~ways and as can be seen in 

Table 6.~, ca~~ied an ave~age annual tonnage of ove~ 180,000 

tons du~ing the ten yea~s between 1950 and 1960. Ten yea~s 

late~ only 46,000 tons we~e ca~ried. The Nige~ian Civil 

Wa~ and the acquisition by NPA of the Deita po~ts of Wa~~i 

and Bu~utu and also Calaba~ p~ecipitated the cessation of , 
wate~way se~vices by NRT and HT as these companies no longe~ 

o.vned a base f~om which to ope~ate. The NBTC ;./as not affected ;f, 

as its base was outside the po~t a~eas. Whe~eas in 1960 the 

capacity of ba~ge fleets was about 22,000 tons fo~ NRT, 

6;000 tons fo~ HT and 3,000 tons fo~ NBTC, in 1970 as 

disclosed by Table 6.i, the capacities we~e 16,800 tons, 

3,600 tons and 10,700 tons ~espectively showing an inc~ease 

of capacity fo~ the fleets of NBTC due to the concent~atior. 

of the latte~ls ope~ations in Came~oun. It is inte~esting 

to note that the average l~ngth of haul on the waterways 

befo~e cessation of se~vices was about 805km. 

The c~ucial ~ole played by Nige~ia's inland wate~ways is con

tained in Table 6.~ which gives the pe~centage s~a~es of 

the diffe~ent modes of t~ansport in the t~ansit t~ede of the 

count~y f~om 1957 to 1974. Du~ing the good days, wate~way 

t~anspo~t accounted fo~ a yea~ly ave~age traffic share of 

ove~ one-qua~ter of the count~y's total t~ansit t~ade by 
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TABL~ 6. 7 ; Niger River Transport Company Traffic Statistics 

1950-1970 

Year 

1950-51 
1951-52 
1952-53 
1953-54 

·1954-55 
1955-56 
1956-57 
1957-58 

Tonnage 

162 
164 
172 
195 
184 
189 
195 
172 

SOURC~; Reference 14 

Year 

1958-59 
1959-60 
1960-61 
1961-62 
1962-63 
1963-64 
1970 

Tonnage 
('000 tons) 

187 
190 
142· 
115 
138 
134 
.46 

value between 1958 and 1963. In two special years in this 

period, 1960 and 1963, waterways claimed a third of transit 

traffic and well over two-fifths of export downstream traffic. 

As a matter of emphasis, export transit trade handled by 

waterways in 1960 was nearly half of total export transit 

traffic. Knowing waterway transport as mainly a bulk mode 

and at the low-value end of the freight market, it will be 

safe to think that, in l the absence of statistics, waterway 

shares in terms of volume of cargo should be far greater 

than their value shares. The hard times for waterways started 

after 1966 with the beginning of the Nigerian War which not 

only started a period of precipitous waterway decline but 

also served as a prelude to the gradual loss of export tran

sit trade. This loss of downstream transit trade adds to the 

lot of waterway transport as analysed in Section 6.5. 

The following section will assess the fortunes of the water

ways from the end of hostilities in 1970 to the present day. 

6.7.2 • Waterway Freight Services 1970 to the~Present 

The historical reflections of the preceding secti6n highlights 

the very important position which water transport occupied 

in the fifties and early sixties and implicitly its great 

promise for the future. Today just like the days of the Niger 

River Transport, the bulk of waterway freight service is 
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TABLE 6.8: River Fleet Ca(2acities (tons) July 1970 

Tugs General Cargo Barges Liquid Bulk Barges 

No HP Total No Capacity Total No Capacity Total 
Range HP Range Ca(2acity Range Ca(2acity 

NRT 8 170-1,050 4,100 38 260-520 15,400 7 190-280 1,400 
HT 4 300-700 2,100 4 300-500 1,800 6 300 1,800 
NBTC 6 230-880 3,700 13 170-1,030 9;200 10 -150 1,500 

Total 18 9,900 55 26,400 23 4,700 

SOURCE: NEDECO 1971, Ibid 
1 

/}. 

~ /,~ TABLE 6.9:roModal Shares of Nigeria's Trade 1957-1974 /' _ r.ans~ 
/ 

Inland Total/ Inland Total % Total 
Years Waterways Land Air /. Air / TV 

ImpoFts Waterways Land (* Exports Transit by ,.., 
Mi 11 ion {t!~ Mi 1'1 ion) Waterways TV 

1957 4.08 96 8.9 30.3 70 12.3 18 
1958 4.4 96 9.4 37 63 20.2 27 
1959 6.2 94 7.0 29 71 11.9 21 
1960 8.8 91.2 7.2 47 53 12.9 33 
1961 8.6 91.4 9.2 37 12.5 25 
1962 6.4 94 9.1 38 . 12.8 25 
1963 11.0 88.5 0.69 9.6 43 17.9 32 
1966 4.9 94.2 0.87 12.7 34 66 19.3 22· 
1967 2.9 96.0 1.14 9.9 1.3 97 0.001 11.4 2 
1968 99.4 0.64 7.7 100 13.8 
1969 0.01 99.3 0.70 7.2 99.9 0.05 13.9 
1970 99.0 1.04 6.1 N approx. 100· N 14.0 
1971 5.0 94 0.67 7.8 approx. 100 N 5.0 

·1972 13.8 83.0 2.9 8.0 10.4 55 35 2.0 13 
1973 6.1 93 1.0 16.9 6.3 85 8.8 5.8 6 
1974 2.8 97 0.57 23.4 97 3.2 4.4 2.3 

SOURCE: Economic Indicators, 1977: Vol. 13· Nos. 1-6: Federal Office of Statistics, Lagos. 

NOTE: N = Negligible 
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provided by the Central Water Transportation Company (CWTC) , a 

Federal Government wholly owned company based at Onitsha in 

Anambara State. However, there is still a veteran waterway 

operator, the Niger 8enue Transport Company and other well 

established companies prominent amongst whom is 8erger Inland 

Water services. Unfortunately owing to the difficulty of 

information collection in Nigeria, statistics of the operations 

of these other establishments could not be obtained. This was 

due to the fact that as private companies in competition with 

each other and with a major government concern they tend to protect 

their activities under some cloak of secrecy in much the same 

way as main line shipping companies. Thus the author was only 

able to research mainly on the service of the CWTC. Since 

CWTC is the largest carrier it is hoped tha tits acti vi ties wi 11 

be representative, to a large extent. 

The CVITC was establiShed in 1970 by six state governments, mainly 

the states bordering the Niger-8enue waterway. Right from the 

inception of operations on the Niger-8enue rivers, the Company 

failed to make any impact on revitalising river transport. As a 

commercial concern, its operations were plagued by: inadequate 
, 

complement of tugs and barg~s, the notorious navigation problem 

of the Niger and 8enue rivers and the lack of patronage by 

government agencies in terms of freig~t offerings. Things got 

to a head in 1976 when only 4,103 tons of traffic were handled 

by the Company. The concern was therefore taken over by the 

Federal Government on the 1st July, 1976. It is however a profit

making parastatal. In 1977, the government entered into a 

technical assistance management agreement with Ship and Transport 

Consultants, a West-German transport consultancy, to re-establish 

CWTC on a sound commercial footing. The contract whiCh was renewed 

in 1980 will expire in 1983. As the traffic figures show by 

October 1981, the Company carried 90,OCO tons of freight. 

Operating in the tradition of its predecessors, the principal 

traffic is southbound traffic of palm kernels, groundnuts, benniseed, 

sawn timber, carried from such river ports as Onitsha, Idah, 

Makurdi, Ibi and Yola to the Delta ports of Warri, Burutu and Port 

Harcourt. Other traffic include chemicals, pipes, tubings and 

logs. Most of the agricultural traffic mentioned here stopped in 
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TABLE 6~0: CWTC Traffic Statistics 1971-1981 

Year Tonnage {tons) Year Tonnage (tons) 

1971-72 3,461 1977 13,252 
1972-73 11,862 1978 13,325 
1973-74 11,043 1979 33,142 
1974-75 11,700 1980 85,160 
1976 4,103 1981 89,810 

SOURCE: Central water Transportation Company 

NOTE: 1981 tonnage is as at October 

1974-75 as a result of their Jnavailability for export. When 

the rivers are not navigable, the Company's fleet is hired 

out either to the oil companies or for the handling of fertili

sers, cement and other bulk cargo in the ports of Lagos, Port 

Harcourt and Warri. It was hinted during the authors field 

visit that some of these traffic go unrecorded, therefore, 

there is the likelihood that the statistici above may have 

been under-estimated. 

In 1977, CWTC had 5 tugs and 11 barges (Table 6.11'), in 1978 

two of the tugs went o~t of service but in the following 

year the Company 

Fried Krupp Gmbh 

ordered four tugs and twenty-two barges from 

of West GermarlY. This order has been 

deliver.ed. Present plans involve fleet expansion programme 

aimed at increasing the fleet size by 12 tugs and 54 barges 

to meet the requirements of the Ajaokuta Steel Complex. 

Generally, the fleet operate for 7-8 months annually: four 

months on the Niger and Benue rivers and 3-4 months on charter 

to other companies for use in the creeks of the Delta region 

when the waterways are close to navigation. According to 

CWTC the fleet are in operation for 24 hours daily between 

mid-August and mid-October and for the rest navigation period 

12 hours. AssUming a 30 day-month and 8 months service 

period, annual operational period of 

60 days at 24 hrs/day = 1440 

180 days at 12 hrs/day = 2160 

the fleet will be thus: , 

hrs l 3600 hrs 
hrs) 

This was the fleet employment position ante-1980, with river 

improvements made by dredging and bouyage since then it will 
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TABLE 6.11: C.W.T.C. Fleet as at June 1977 
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1 Push-Boat HAKUROI 

2 Push-Boat ONTlSHA 

3 Pusher Tug CHAOA 
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5 Pusher Tug KWARA 

Genera 1 Cerg' 
6 Barge CWTC 1,6 

Special Carg 
7 Barge CWTC 7 

General Ca.rg 
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General Carg 
9 Barge EKS 1 
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be reasonable to assume a daily fleet service time of 16 hrs. 

However, in assessing the economics of waterway transport, 

a 24-hour day should be assumed on the grounds that a 

potential for an all-day all-year round waterway navigation 

exists when all the improvemeht programmes come on stream. 

Although the Company offerS enormous transport capacity with 

pusher formations ranging f~om 400-3,000 tons, the public 

do not seem to have taken full advantage of its services. 

At Onitsha, the Company established a customs base in order 

to facilitate the transport under bond of various cargo 

direct from ships at main line,ports and transhipped to 

Onitsha, where customs release formalities could be performed, 

thus saving ,importers the time and expense of travelling to 

Lagos, Port Harcourt or Warri for the release of their cargoes. 

Disappointingly, importers have, so far, not taken advantage 

of this facility, mainly due to the inability of the Company 

to offer an all-year round service. Even in .the public 

sector, only few government agencies utilise the services of 
... l' ~ • 

the Company. The Company, however, is well poised to take 

advantage of the proposed improvements to the navigability of 

the country's waterways and the implicit traffic potential of 

such improvements for, according to a recent company planning 

document,the company is looking forward to owning 136 barges, 
( 16 ) 

2 self-propelled craft and 25 tugs by 1986 . 

6.7.3 Other Waterway Operators 

Even though not often mentioned in official statistics a 

significant volume of waterway traffic is carried in hand

pulled canoes, most of which are presently motorised. Canoes 

are an ageless African transport system and with an average 

capacity of 2-3 tonnes, a draft of about 1m and a speed of 

3-4km/hr., they cater for short-distance movements of domestic 

traffic and in addition extend the services of the major 

operators up those tributaries and creeks which can not be 

reached by larger craft. In the early 1960's, a study of 

the Niger Delta found that if the labour cost of the hand

pullers remained low, hand-pulled canoes were as economical 
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in terms of cost per ton-mile as any other waterway vehicle 
r 

for the transportation of palm produce in quantities of 

15 to 25 tons (17). U f t t 1 HOllo ° t t n or una e y, as 1 1ng p01n s ou 

"most of the traffic by this informal sector goes un-record

ed and there can be no way of even guessing at its total 

volume, but there can be no doubt that in the riverine and 

lagoon areas, it accounts for a considerable proportion of 

the total movements,,(18). There is certainly no doubt about 

that. In the absence of official figures, it is estimated 

that domestic transportation of yams account for 50-60% of 

total traffic by this means, palm oil products 30-40%, while 

the remainder is composed of vegetables, fruits and building 

materials, with a dominance of southbound movements(14). 

Presently, if the actual share of waterway transport in the 

transportation network of Nigeria is recorded, it may not 

sotind too optimistic to assert that waterway transport is 

making a come-back move as can be discerned from Table 6.12. 

TABLE 6.12: Inland Transport Shares of Export Traffic 

-to the Ports 1974-1980 (tonne) 

Year Rail Road ----w-ate-rwa~ 

% of 
Tonnage Total Tonnage % Tonnage % 

1974 56,820 9.8 485,797 83.9 36,353 6.3 
1975 47,282 11.0 386,441 86.0 16,128 3.0 
1976 52,051 10.4 436,119 84.9 26, 241 4.7 
1977 2,979 0.8 356,717 96."4 10,536 2.8 
1978 15,384 4.0 324,267 83.4 49,019 12.6 
1979(1) 8,157 2.2 310,952 85.8 43,470 12.0 
1980 3,038 0.7 347,744 85.8 54,690 13.5 

SOURCE: Central Bank Annual Reports 1976-1980. 

(1) Estimate 

Total 

Tonnage 

578,970 
449,851 
514,411 
370,232 
388,670 
362,579 
405,472 

Since 1978, 

argued that 

waterway shares have been improving. It could be 

the poor 

produce to the ports 

share of the railways in evacuating 

is due to the fact that only two of 

Nigeria's ports have rail connections. While such a view, on 

the surface, may seem plausible it does not offer any satisfac

tory explanation because between 1973-74 and 1978-79 the ports 
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of Lagos and the Rivers complex, of which the rail-linked 

Port Harcourt port is the main port, accounted for 90~2% 

of all general cargo exports from all the port complexes 

in Nigeria. Given such a,situation, one would have 

expected the railways to have at least carried more export 

traffic than the waterways. The fact that it could not 

take advantage of such opportunity goes to demonstrate not 

only the viability of waterway transport but also its 

competitive potential given a fair chance. Under the 

appropriate competitive environment, such as those created 

in North America and Europe, it is not without interest 

that despite the existence of well established railroads 

and road network par~allel to waterways, waterways thrive 

successfully. 

.. 

..... 
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CHAPTER 7: THE ECONOMICS OF BARGE CARRYING SHIPS AND 
COMPETING SYSTEMS 

7.1 Introduction 

A study of the potential of a ship technology will not be 

complete without a terse and analytical comparison of the 

competitive efficiency of the ship vis-a-vis other shipping 

systems in its sector of operation. In this section the 

traditional approach of comparing the relative ship cost 

(capital provision cost, operating and voyage costs) of the 

barge-carrying ship and its competitors has been taken. 

In addition to this marine sector cost,:, the inland trans

port costs related to the different marine systems have also 

been analysed in order to arrive at a total transport cost 

for each ship option, thereby giving a better reflection of 

the overall competitive advantage of the different shipping 

modes both in their specialist roles and mixed operating 

configurations. This total transport approach invariably 

implies that the optimal shipping technology is that which 

minimises overall transport costs. 

The ships used for the cost calculations are those which 

actually operate to Nigeria with the exception of a few. 

The physical characteristics of these ships therefore form 

the basis of the cost calculations;, and assumptions relating 

to costs are in most cases actual cost basis used by shipping 

companies., This approach of using the technical and operating 

characteristics of existing rather than hypothetical ships, is 

intended to reduce the risk of generalisations often associa

ted with theoretical expositions. The reasons for differences 

in operating performance can therefore be seen more clearly 

as relating either to the operating environment, differences 

in ship design, cargo-handling technology, route conditions 

and other parameters. Bearing in mind that there are 'ship 

factors', 'port factors' and 'route factors' which determine 

the relative performance of each ship, it is also pertinent 

to note that the methods of costing used in Marine Transport 

nonetheless give different indices of transport performance 
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as discussed below. 

7.2 Methods of Costing in Maritime Transport 

There are four commonly used transport performance indices 

in Marine Transport: 

1) Cost per ton 

2) Cost per ton-mile 

3) Voyage costs 

4) Door to door or total transport costs 

Each approach produces a measuring rod for the performance 

of transport systems depending on which costs should be 

minimised. Therefore the applicability of each method/to 

a great extent, is a function of which cost the user wants 

to minimise. 

1) Cost per ton 
, 

This .. is the simplest approach and one that is most commonly 

used by marine studies. By this approacn, the capital cost 

or the purchase price, of the ship is converted into an 

annual capital repayment figure which is usually taken as a 

constant annuity equivalent to the cost of procuring the 

vessel and annualised at a chosen discount rate over the 

working life of the ship. Usually a lO%~rate of discount, 
'I" ,,\~ U· K· 

which is the public sector lending rate~based on the assessment 

of the marginal social opportunity cost of capital, is employed. 

Vessel operating costs, which may be considered as fixed costs 

and expenses associated with the day-to-day operation of the 

vessel at sea and in port such as insurance, maintenance and 

repairs, manning and victualling, and husbanding the vessel 

are also calculated on an annual basis; and along with capi

tal cost expressed as ship costs per unit of carrying capa

city. That is annual costs (capital and operating) divided 

by annual ship carryings. This cost per ton is then used to 

compare a range of ships. A detailed exposition of this 
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technique is given in a work published in the early seven

ties by Goss and Jones(l). The fundamental basis of this 

method is the 'economies of ship size' - a principle based 

on the relc.tionship between ship costs and transport capa

city - ship cost per unit of carrying capacity (either as 

a result of ship size or increased carrying capacity made 

possible by faster ship turn around times and hence higher 

productivity) decreasing with increasing ship size. While 

the principle applies strongly in respect of capital costs 

its application to ship operating costs is less pronounced 
(2 ) (Tables 7.3, 7.6) . 

From the above annual costs, daily ship costs can be derived 

by dividing the annual costs by ship operational days in 

the year (usually 350 days, 15 days non-operational time 

being a common assumption in the general cargo sector). 

The result can then be used ·as an index of ship performance. 

If the costs of fuel at sea and in port are added tp the daily 

fixed costs, then the cost of ships' time at sea and in port 

can be shown (TQble 7.7). The standard work using this 

approach is Goss' s "Cost of Ships' ·Time" in which he esta

blished a case for using long-run opportunity cost as the 

economic measure of the cost of ships' time(3). 

2) 
I 

cost per ton-mile 

The cost per ton method is said to be restricted in use 

because the daily cost of ships at sea reflects the incremental 

fuel costs of different speeds, but fails to take account of 

differences in transport capacity brought about by such speed 

variations(4). For example, considering time at sea only, it 

is argued that a doubling of speed would amount to a doubling 

of transport capacity for a given ship size and ye~ this trans-
I 

port output is not considered in the daily cost of ship's time 

calculations (Table 7.7). With the present importance of fuel 

cost as;;a .proportion of total operating costs (Table 7.8), the 

.~ 



- 224 -

fact cannot be overemphasised that a better understanding 

of the 'economies of speed' is desirable. The cost per ton

mile.- approach takes account of variations in cost with 

speed and fuel consumption based on a given distance rather 

than on a given time. It therefore allows for the comparison 

of combinations of size and speed, thereby simplifying the 

task of identifying the pair with the least marine sector 
costs(5,6) . 

The cost per ton-mile method emphasises the cost penalties 

of high speed but since ship speed does not necessarily 

increase pro rata with ship size, particularly in the bulk 

sector where there is little variation in ship speed with 

size, fts use: is limited. For example, in the bulk trades 

(tankers and bulk carriers) while ship speed maintains a 

rather narrow range of variation approximately between 14 and 

16 knots, ship size vary widely from 10,000 to 400,000 d.w.t. 

On this score, therefore the approach will tend to give the 
"-

same results as the cost"per ton. But in the general cargo 

sector with considerable variation in speed and a much more 

restricted range of sizes its:';application is reasonable. 

Cost comparisons in terms of tcn-:miles have not been as widely' 

used in Marine Transport as in other sectors of transport, 

such as air and land services because it does not incorporate 

time spent in port into its calculations. Prior to the emer

gence of unitised transport, as we noted in the introductory 

sections, ships' time in port constituted a large proportion 

of round voyage time with attendant high cargo handling costs. 

This factor reduced the importance of distance and diminished 

the meaningfulness of the ton-mile concept in shipping . 

. The introduction of unitisation and the recent upturn in 

fuel cost have largely changed the situation but it is still 

believed inappropriate to apply the concept widely in shipping 

in view of the uncontrollable circumstances of ships' time in 

port. 
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Even in the road freight sector where the approach is widely 

used an Economist, Barger, writing in 1951 argued that "the 

services of transporting a ton of oil in bulk and a ton of 
I 

package freight over the same distance sell_for different 

prices; moreover, they may involve the use of different 

amounts of resources,,(7). Allan Flott et al in a detailed crit

ique of the concept argue that "perhaps the greatest short

coming of the ton-mile for general analytical purposes is 

that it is not a homogenous unit. It is merely a physical 

measurement with all the limitations of such measurements. 

Thus it is similar to pounds, gallons, and bushels used in 

other phases of the economy and must be used judiciously, 

(for) no one would think of comparing goods without recog

nising differences in their characteristics"(S). 

Both the cost per ton and cost per ton-mile concepts subsume 

two important factors in Marine transport. Firstly, there is 

the assumption that cargo availability is not restricted over 

whatever range of shipisizes studied, and this by implication 

presupposes that the largest ships are th~ cheapest to run. 

This is not always true as the analysis below shows. Secondly, 

as already stated, they also assume that port time does not 

affect the relative competitive advantage of the various ship 

sizes considered. To modify the first assumption, a load 

factor of SO% for all vessels has been used in the following 

analysis. With respect to the second, there is some element 

of truth in it, for instance, the time a ship spends in port 

as shown below depends in the main, on the cargo handling 

productivity but taking port chavges as a proportion of total 

shipping cost (Table 7.S) the range is between 2-S%, which 

comparatively is an insignificant share of voyage costs. 

However, when the concept of Goss's 'cost of ships'time in 

port' is applied the opportunity cost of time can be quite 

sUbstantial. While the two underlying assumptions may be 

tenable in the t'ramp sector, limited load, factor or rather 

cargo availability is said to be even more important in the 

general cargo sector where it is one of the "prime charac

teristics" of the sector and thus influences optimal ship size. 
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By this fact, the applicability of the cost per ton (and 

its relative, the daily cost per ton) and/or the ton-mile 

methOds in liner services is limited. 

3) Voyage cost per ton 

Voyage costs are variable costs which are composed of such 

variable overheads"""\~!? fuel expenditure and port char.ges 

both on ships and '~cargo. Port charges on ship consist:, 

of fixed port dues such as berthing and mooring dues, con

servancy dues, harbour dues, light dues etc,while charges on 

cargo often include wharfage and cargo handling costs. The 

port dues on a ship are levied each time a ship calls at a 

port, often charged on a shi~s gross tonnage or net regis

tered tonnage and varies from port to port and country to 

country, making generalisations difficult. Voyage costs 

generally relate to costs incurred on a specific voyage as 

the name implies. This element of cost varies between ships , 
and between voyages depending on the operating pattern and 

technical features of each ship. Fuel costs, for instance, 

which represent 

function of the 

a considerable fraction of this cost, is a 

type of 

and ship design in much 

ship propulsion, ship size, 

the same way as the type of 

speed 

fuel used, 

where it is purchased, whether spot or contract; and the vessels 

general trading pattern which determines the number of days at 

sea and in port. 

Whereas the other formulations are concerned mainly with 

marine transport costs (that is the cost of actually transpor

ting the cargo by sea), the v9yage cost per ton approach 

aggregates sea transport and port costs and expresses them 

per unit of carrying capacity. This is done in either of three 

ways: 

1. By calculating cost of ships' time at sea and in port 

including fuel cost both at sea and in port. 
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2. Adding port charges and cargo handling costs to the 

above. 

3. Including other cargo costs: storage costs per round 

voyage and inventory costs both for time in transit 

between ports and the length of time cargo spends in 

port per round voyage. 

The formulae for calculating voyage cost is given in the 

mathematical appendix. Although port costs are considered 

under this approach it must be re-emphasised that port char

ges do not necessarily affect the relative economics of 

various combinations of size and speed. In fact Table 7.5 

shows that. it is unlikely that cost per ton of cargo'will 

increase linearly with increasing ship size and speed. 

The measure may also not be appropriate in the tramp and 

charter market, where there is little likelihood of round 

voyages because of the nature of the trade, often involving 
, 

independent sailings and thereby necessitating return jour-

neys in ballast. For a practical guide to voyage cost 

calculation see "Voyage estimating" (9). 

\ 

4) Door to door or through transport costs 

Inland transport costs form the final cost element in the 

transport chain. The door to door transport cost emphasises 

the total transport cost or the through transport concept of 

unit load systems, whereby the door to door cost of transport 

is used as a yardstick for the competitive efficiency of a 

shipping system. In a situation where shippers and consignees 

have an option of choosing their own inland transport mode 

they would normally tend to minimise the inland transport 

component of their transportation expenditure either by 

opting for the least cost mode (although the cheapest mode 

may not necessarily give the best quality of service) or by 

choosing to use a local port. If, however, a system of 

"absorption pri·cing" is in operation, such as the grid-rate 

system, whereby the inland transport costs are absorbed by the 
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shipping lines, the lines would tend to minimise total 

transport costs either by cross-subsidising inland haulage 

rates from sea freight (or vice versa) or between grid areas. 

Traditionally, shipping companies charge sea freight rates 

on a port to port basis (at times including part of steve

doring costs) with shippers paying for cargo handling costs 

and port charges, and then inland transport costs. The 

introduction of containers influenced changes in the in

land transport sector by the following developments: 

1. The grid-rate system 

2. Through transport by shipping companies 

3. Container inland depots 

4. Freightliner services 

While these developments are not intended to be discussed 

in this report, it should be borne in mind that the diff-
i 

erent links in the transport chain, sea transport, port 

operation and inland transport are more corrmonly controlled 

by different, and sometimes conflicting, interests. There

fore inland transport is treated separately in this thesis 

particularly by virtue of the fact that package through 

transport rates include more often some elements of service 

cross-subsidisation. 

This door to door approach to total transport cost minimisa

tion leaves the shippers with little option of choice since 

shippers can only choose from a limited number of options 

offered by the lines, having little influence on the sailing 

pattern offered. For example, the grid system operated on 

the U.K. to West Africa trade by Ukwal is not optional unlike 

most other systems (10) • The approach clearly fails to consider 

the individual needs of shippers and seems to suggest that 

there is a transport system which offers the best (minimum 

cost) alternative .. for every cargo. This is not true in view 

of the widely varying cargo charactertistics, cargo values, 
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opportunity costs, freight rates, and a host of other 

ship and service variables. 

In the sections that follow, however, most of these costing 

methods have been used. 

7.3 Background to Cost Calculations 

The basis of the cost calculations whose results are shown 

below is discussed in the following sections. 

Capital Costs 

A ship's capital costs involve the purchase price or con

struction cost of the vessel and cargo units (in the case of 

unitised ships) plus an annual capital repayment charge set 

at an appropriate discount rate and discounted annually over 

the ship's and/or cargo unit's working life. In this project 

Goss's approach in usin<:p 

calculating the capital 

a constant annuity technique for 

cost 

dual value at the end of its 

based on the formula below: 

Annual capital charge = 

where: C = the capital cost 

r = the discount rate 

of a ship, ignoring its resi

working life, has been used 

C 

1 - (l+r) -n 
r 

n = the life of the ship 

A discount rate of 10% is used as it represents the U.K. 

public sector lending rate and it is a commonly used interest 

rate in marine transport practice. The life of ships and 

barges is taken as 20 years while containers are assumed to 

have a useful life of 7 years. The main advantage of the 

annuity method as expounded by Laing is that it allows 

comparisons of different shipping systems to be made at a 

point in time as opposed to comparison over a period of time(ll). 
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As regards capital cost of the ship~delivered ship prices 

gleaned from several published materials have been used. 

The main source is an annual Fairplay publication .,hich 

gives a comprehensive review of world ships on order and 

their prices, supplemented where necessary by new building 

prices reported in their weekly journal(12). For the 

barge-carriers their actual delivered prices have been used 

" and the same for the bulk-ro-ro-containership Boroliner. 

Generally for all other ships Japanese and West European 

prices (other than British) are used as ships built in 

British yards cost far more than the world average. All 

costs are updated to 1981 levels by applying an OECD infla

tion rate - a common rate of 12% is used. 

0" I Consumer Prices - % Changes: U.K and OECD 

a) U.K OECD 

Year Average Annual Year Annual Average 
Rate Rate 

1961-70 4.1 1961-70 3.3 
1971-77 13.9 1971-77 8.5 

1978 8.3 1978 8.0 
1979 13.4 1979 9.8 
1980 18.0 1980 12.9 

Se pt 1981 11. 4 Sept 1981 10.8 

Source: OECD: Economic Outlook No 30, Dec 1981. 

The capital cost of carrying units is based on the assumption 

of 2;5 sets of containers for cellular ships, 2.5 sets of 

barges for BCV's and 1 set of containers for all ships 

operating a mixed service whose container capacity is "supple

mentary to their basic speciality. 

It should be borne in mind that using delivered ship prices 

in ship cost calculations weakens the validity and hence the 

analytical force of such calculations as regards capital cost 

and all related costs, in view of the volatile nature of 

contracting activity and the differences which exist in ship 
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prices 'from country to country. The demand for ships is a 

function of a variety of factors but, in the main, derived 

from the expected growth and volume of seaborne trade, which 

in turn is influenced by any fluctuations in world economic 

activity and changes in trade pattern. The demand depends 

extensively on future market expectations which are often 

conditioned by the prevailing situation in the freight market. 

It would appear, given this background, that ship prices would 

tend to reflect the level of demand as well as trends in real 

construction costs, i.e. by marking up prices during periods 

of high contracting activity and vice versa, but this is not 

always the case. In practice, the availability of government 

subsidies, attractive credit arrangements and financial packages, 

differences in ship construction techniques, cost of raw mate

rials and labour, currency exchange differentials and national 

maritime policies regarding captive fleet, all tend to distort 

the theoretical relationship between price and demand, such 

that ships are supplied at anything below 20-40% of cost 

price. For example, the recent bid to replace Cunard's 

'Atlantic Conveyor' made headlines because an offer about 38% 

lower than the quotation of a British shipyard was made by a 

South Korean yard (£4Om undercut by £lSm). 

Although earlier studies undertaken before 1973 in which 

ship prices were used offered a reasonably reliable guide to 

ships' capital costs, the market then was far more stable than 

the present inflationary one. For these reasons attempts have 

been made over the years to develop alternative methods of 

estimating ships capital cost. In an early study of container 

ships undertaken by Arthur Little for the National Ports Coun

cil, an attempt was made in a computer ship model developed 

to estimate the actual construction cost of a container ship 

by taking into account the amount of steel used fo~ the con

struction of a given ship(13). More recently a study by 

Gilman has used estimated container ship construction cost 

in cost analysis(6). 
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ForCthe purposes of this study, however, ship prices will 

suffice and should be seen in the context of the "black 

box" concept of operations research; "in which the relation

ship between complex systems is examined without going into 

the detail of their internal operation,,(5) and against the 

background of the points raised here. 

Insurance and Maintenance 

Insurance and maintenance are assumed together to be 2.7% 

of initial capital cost of ships and cargo units. 

Crew Cost 

For manning costs average 1980 U.K. crew costs are used. 

All costs brought to 1981 levels by adding 12% which apart 

from being the standard inflation figure used in this study 

also represents the 1981 pay rise offer which was accepted 

by the National Union of Seamen. U.K. standard manning 

level of 31 is used for all ships except the very small 

Pure Ro-Ro ("Anzcre") which is assumed to have a crew com

plement of 18, and 35 for the conventional and semi-container 

ships. The cost is a composite one which includes: basic crew 

salaries, overtime, additional voyage leave, social security, 

victualling, training, administration costs, employer's 

liability for social security and miscellanous expenses -

courtesy of Marine and Management Services Ltd, Plymouth. 

Costs in 1980 were £569,800 for ships between 12,000 dwt and 

30,000 dwt, adding 12% brings the 1981 cost to £638,176. For 

a crew complement of 31 average cost per crew member is 

£20,586. Even though the Baco-Liner has a crew complement of 

28, 31 has been used because generally West German manning 

levels are lower, than the international ITF/WW level. 

(International Transport ''1orkers Federation). 

Port Charges 

This cost element is based on Nigerian port dues and rates 

derived from the Nigerian Ports Authority's "Dues and Rates 

.,. 
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Regulations" handbook, 1975. A 10% general increase was 

applied to all charges, being increase in charges imposed 

by the NPA with effect from 15 December 1981 and 66% increase 

was applied to stevedoring cost on the same grounds. The 

calcula'tion of port charges is a complex and complicated 

one as these charges vary from port to port and country to 

country. In Nigeria most dues and rates are duplicated and 

in most cases allows free periods for which charges are not 

levied on ships. The charges considered are those relating 

mainly to ships and have been converted to a common unit. 

1) Berthage/mooring dues: £0.044/day/n.r.t for the first 
10 days 

£0.098/day/n.r.t for the next 
7 days 

£0.134/day/n.r.t for the next 
7 days 

2) Conservancy dues: £1.25/n.r.t/voyage 

3) Light dues: £0. 25/n.r.t/voyage 

4) Pilotage dues: £36/voyage 

The above charges are all based on ship net registered ton 

but conditions for their payment vary. Berthage and mooring 

dues are progressive and payable in periods rather than daily. 

This means that a ship that spends 5 days and another spending 

10 days pay the same charge for the period irrespective of 

their length of stay in port or lay time. Berthage/mooring 

dues are not applicable to vessels which spend less than 7 

days" in port, while this condition favours ships with faster 

turnaround times, it can be argued that a ship that stays 

four days in port imposes more than twice the cost of a ship 

that spends half this time. While it is accepted that allowing 

for free time is one way of progressive port pricing, an allow

ance for 7 days free berthing without a charge is quite off 
I 

the mark because within this period no inducement is given to 

the shipowner to speed up loading/unloading as far as port 

charges are concerned. Both light and conservancy dues are 
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unnecessarily duplicating as there is no difference in 

substance between them. Both levied on the net tonnage 

of the ship and do not seem to affect the behaviour of 

shipowners nor shippers as a result of their conditions 

of payment - conservancy charges include free 7-day ber

thage period and light dues is not payable for more than 

12 times in one year. 

In order to show the impact of port charges on ship's time 

in port, all the periodic charges were reduced to a daily 

basis. For example, if a ship spends 2 days in port she will 

pay 2 x 0.044 x n.r.t. and another staying~ days will have 

to pay (10 x 0.044 x n.r.t) + (7 x 0.098 ·Xn.r.t) + (3 x 

0.134 x n.r.t). According to the Nigerian pricing, the 

former will not pay any port charges while the latter will 

have a free berthing period of 7 days. 

Most marine transport studies involving cost calculations 

use a fixed flat charge for all the ships studied based on 

their deadweight tonnage or fraction thereof on the grounds ,~, 

that port charges represent only a small fraction of ship 

total cost (Table 7.8) while this is true, I have tried to 

use the actual net tonnages of the ships compared 

.as they are real ships rather than hypothetical in order 

to approximate as closely as possible to ships cost in prac

tice. A note of warning here is that ship tonnages are in 

the main, the real determinants of port charges and there is 

no consistency or direct relationship between ship size and 

net tonnage, so most principles of maritime economics are 

blunted by this fact. (Table 7.5). Most of the charges used 

are in line with those of the Port of London Authority, for 

instance, berthing/mooring dues according to the current 

schedule of ship charges stand at £0.044 per day per gross 

tonnage. 

Time in port includes an allowance of 2 days for all ships 
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and 1 day for the pure barge-carriers to make' up for delays 

due to manouevring time, approach channel transit, gang 

shortage and/or equipment failures, waiting time for tide, 

etc. 

Fuel Consumption and Cost 

1) All ships are medium speed diesel ships except the 

Lash which is a steam turbine ship. 

2) Consumption of diesel engine is taken as 150 grams/ 

bhp/hr. Steam turbine 200 (.44 Ibs) per S.ILEper hour. 

3) Consumption of auxiliaries ~~~j: 

a) Containerships, barge-carriers and other ships up 

to 30,000 dwt.2.5 tonnes of marine diesel oil (Mdo) 

and 3 tonnes for larger ships per day. 

b) Conventional and semi-containerships 2 tonnesMdo/ 

day. 

4) Consumption of auxiliaries in port. 

a) 4 tonnes/day Mdo and 2 tonnes/day Fo (fuel oil) for 

containerships, barge-carriers and all other ships 

up to 30,000 dwt; 5 tonnes Mdo/day and 2 tonnes/ 

day Fo for larger vessels. 
, .' ~., .. 

b) Conventional and semi-containerships: 2 tonnes Mdo/ 

day and 1.5 Fo/day. 

f) Fuel price: Mdo $305 - E157; Mfo $189 - E97 (C/st 180) 

as at Rotterdam, November 1981. 

Notes on Fuel Consumption Terms 

a) Brake horsepower (bhp) is the power available at the 

,thrust or output end of a turbine or engine, which may 

be measured by a prony or mechanical brake and also by 

hydraulic and electric brakes. 

.., 
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Brake horsepower = 2 1T LWN 
33,000 or 2 1T QN 

33,000 

where 1T = 3.1416 

L = distance, ft, between shaft centre 

point of brake arm 

W = net weight, Ib, on brake arm 

N = number of revolutions per minute 

Q = brake torque, ft-lb 

and bearing 

b) Shaft horsepower (shp) is the pow·er from a turbine or 

engine transmitted by shafting to the propeller of a 

vessel and is less than the brake horsepower by the fric

tional and other losses in the shaft and stern tube 

bearings. When power is transmitted by a steel shaft, 

the shaft is twisted, and, if the elastic limit is not 

exceeded, the angle of twist (measured by a torsion 

meter) is proportional 

the shaft. Thus: 

to the torque transmitted by 

shp = 21T NT 
33,000 

where N = rpm, and T = torque, ft-lb, or 

where e = angle of 

D = diameter 

N = rpm 

L = length, 

on shaft 

shp = eD4 N 
CL 

torsion, or torque, 

of shaft, in 

in, between clamping 

deg. 

planes of meter 

C = constant varying with modulus of rigidity 

(see Ref 14 for (a) and (b». 

/ 
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c) Centistoke (est) is the primary measure of the visco

sity of oil at a particular temperature. Viscosity of 

an oil is measured by the number of seconds required 

for a certain quantity to flow through a standard aper

ture at a given temperature. 380 est and 180 cst are 

all measures of tne viscosity of bunker Oil, usually 

at 50oC. 

d) Marine diesel oil (mdo) is the type of oil used by 

auxiliaries in a ship such as electric generators and 

other secondary plants. 

e) Marine fuel oil (mfo) is the oil used by the main prop

ulsive system - the main engine. 

Cargo Handling Rates 

For container handling productivity, 18 moves per hour is 

assumed based on an international average of 442 containers 

per 24 hours established by UNCTAD on the basis of a world

wide study of 21 ports. This figure is said to be far "below 

the figures used in theoretical calculations by consultants, 

theoreticians and potential operators" (15) , but it is . 

certainly significantly more than throughputs at some ports.l~) 

Barge Carriers 

Cargo handling time for the Baco vessels is taken as 8 hours, 

that is 1200 tons per hour (12 barges of 800 tons each) 

'instead of the theoretical 6 hours. The time used is based 

on the autho;s personal experience of the loading and dischar

ging operations of the ships. This is also confirmed by per

sonal communications with the Port of ,Sunderland Authority. 

With respect to Lash ships 3 hours i~>4~ - as confirined 1 

by experience.0~~) 
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Ro Ro ships: 400 tons/hour based on Table below. 

Conventional and semi-container 

15 tons per gang hour. Labour productivity at Apapa Port 

is about 10 tons per gang hour on average. It is asstuned 

that since ships operate between developed ports with higher 

labour output and Nigeria, something higher than the 

Nigerian average will provide a reasonable approximation 

(Table 7.9). 

TABLE 7.9: Labour Productivity at Lagos/Apapa 
Port 1975-1977 

1975/76 1976/77 

Imports Exports- Imports 

No of ships 1,225 439 1,225 
Total cargo tonnage 

(ton) 2,963,496 393,661 3,347,042 
Ton per gross gang 

hr (TGGH) 7.9 6.4 9.7 
Ton per net gang 

hr (TNGH) 9,3 10.2 13.1 
Ton per gross hook 

hr (TGHH) 5.0 4.4 6.6 

I 

Ton per net hook 
9.~ hr (TNHH) 7.3 8.5 

Source: NPA 

Bulk container 

400 tons per hour for bulk cargo and 18 moves per hour for 

containers carried. 
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TABLE 7.10: Estimated Ranges of Handling Capability 

Cellular container: 
TEUs/day 

Panamax ship 
Small ship 

Mixed systems: tonnes/day 

Conventional general ·cargo 
(block stow) 
(break bulk) 

Semi-container2 
Scan Austral (Ro Ro/ 

container) 

Specialised cargoes 
Tonnes/day 

Bulk carriers 
Ro Ro Trailer syste~s 

Source: Ref 6, page 96 

Large Cargo 
Exchanges 

1,000-3,000 
300- 500 

1,500-4,000 

8,000 

1,500-10,000 
10,000+ . 

Small Cargo 
Exchanges 

500-1,000 
300- 500 

150- 300 
1,000-2,000 

2,000-3,000 

Notes: 1. Sealand style employing five gantries on the ship 
and a wheeled operation in the terminal, involving 
one port turn round with 35'and 40'containers only. 

2. Mixed container and specialised block stow cargoes. 

Broken Stowage, Load Factor and Carrying Capacity 

A broken stowage factor of 1.25 is applied to all unit load 

ships. and hybrid ships carrying containers~ for semi-con

tainer ships, 1.25 is applied to the container carrying capa

city and 1.3 on the non-containerised cargo capacity, 1.4 

for the conventional ship. Broken stol-lage is the space lost 

and unoccupied by cargo between and around packages in stowage 

and is made up of the interstices between individual packages; 

space occupied by dunnage; space at sides, ends and on top of 

cargo, also in way of pillars, brackets, bulkhead stiffeners 
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etc,which is not sufficiently large to receive the size of 

package or carrying unit available(16). Broken stowage 

varies from commodity to commodity because each commodity 

has a characteristic volume to mass ratio which is called 

the stowage rate. The stowage rate being the volume .in 

the ship required per unit mass of the commodity, and does 

not always have a value because of the necessity to make 

allowance for broken stowage. Therefore, a ships's mass 

carrying capacity is given by the maximum payload while the 

volume carrying capacity is given by the internal volume of 

the cargo holds. 

The concept of space loss is particularly applicable to 

ship's cubic capacity rather 

it is applied to the latter. 

than >leight but in this research 

A load factor of 80% is assumed 

throughout the calculations but for BCVs two aspects of 

carrying capacity are used based on 80% load factor for both 

containers carried and contents of barges and another aspect 

allowing for 100% load! factor for barge tonnage while applying 

80% to the containers carried. An average payload of 12.8 

tons is used for containers throughout. This is based on the 

freight charging regulation of UKI'IAL whithrequire a minimum 

freight payment on 24 m3 of the 32 m3 internal volume of a 

20' container. That means that the shipper or consignee 

pays a minimum freight rate of 80% of the volume of the con-

tainer 

24 m3 ; 

irrespective of whether or not his cargo takes up to 

however, if the cargo is more than 24 m3 no extra 

payment is made. Assuming a maximum payload of 20 tonnes 

per 20' container, this gives a payload of 16 tons per TEU. 

Dividing 16 tons by 1.25 we get 12.8 tons. This is in agree

ment with the 12 ton average payload on the North Atlantic, 

and figure used by most theoretical studies. As discussed 

below this payload is justified only because of the minimum 

freight regulation but does not represent the actual average 

payload of a 20' container which varies widely from 5-6 

tons to 15 tons southbound. 
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In calculating the carrying capacity therefore, the effec

tive cargo capacity shown in column 1 of Table 7.2 is based 

on 12.B tons for cellular container ships'TEU capacity. 

For semi-containerships, the calculation is two-fold: first 

their container capacity is multiplied by 12.B tons, this 

capacity is then deducted from the ship's d.w.t, a broken 

stowage of 1.3 is then applied to the break-bulk tonnage 

and the result multiplied by BO%. This effective capacity 

is then added to that of the container to give the ship's 

total carrying capacity. For example, the effective cargo 

capacity of a semi-containership of 20,7000 d.w.t, carrying 

795 TEU's is worked out as follows: (795 x 12.B) = 10176 tons 

= containerised capacity; non-containerised cargo capacity = 
20700 - 10176 tons = 10524 tons. Effective capacity of non

containerised ship capacity = (10524 f 1.3 x .B) = 6476 tons 

+ total container payload of 10176 = ships effective cargo 

capacity = 16652 tons. The same principle of calculation is 

used for all hybrid systems. 

7.4 Analysis of Results 

This section discusses in full detail the results obtained 

from the cost computations based on the background assumptions 

above and the cost model at appendix 1. 

7.4.1 Comparative Carrying Capacity 

Since the cost per ton method of cost appraisal rests heavily 

on the economies of ship size, the cargo carrying capacity 

of the competing ships provides a good start. The cost per 

ton performance of all ships reviewed is a function of their 

annual carrying capacities which in turn, according to the 

approach described above is dependent upon the degree of uti

lisation of available cargo space or deadweight. Although a 

broken stowage of 1.25 has been applied widely to fully unitised 
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and part unitised ships, some ships are 

than others. Prior to 1978 there were 

eO' 
poolf,. users of space 

misguided misconcep-

tionsabout the lavish use of space by ro-ro ships such 

that one recent study used a broken stowage of 1.9 to cal

culate ro-ro ships' cost(17). While this earlier view of 

ro-ro space loss is true for ro-ro ships carrying road 

trailers it is untrue for other operating patterns. This 

was confirmed by a very detailed study(18) at the Marine 

Transport Centre in 1978 which came up with the following 

space utilisation values for ro-ro ships. 

Bale (m3 /TEU) 
Space Occupied 

by Unit/Bale 
Cargo Space/ 

Bale 

Containers - stowed 
on deck 

Containers - stowed on 
Mafi trailers 

l2m Road trailers 

Source: Ref 18 . 

53 

72 

90 

70% 57% 

67% 42% 

66% 34% 

. Note: These values relate to vessels with specifically chosen 
deck heig~ts. 

This means that substantial space is lost in trailer opera

tions amounting to at least 66% of the available bale capa

city. For containers carried on Mafis (low trailers) this 

loss could be reduced to 58% of the bale depending on deck 

heights. With containers carried on deck, the space loss is 

reduced to 43% of the bale. While this may still look sub

stantial, it is not different from the space loss incurred by 

cellullar container ships, in which generally each TEU requires 

a length in the ship 25% greater than its own length and a 

width 10% greater than its own, giving a unit TEU space 

requirement of 50m3 This gives a ratio of space in the ship 

to the internal space of containers of about 3:5. Using this 

as an estimate of the bale capacity required per TEU gives a 

cargo space to bale capacity ratio of 60% for cellular 

containerships as against 57% for the ro-ro ships. This 

enormous under-deck space requirement is the reason why con-
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tainerships carry about 35% to 65% of ship TEU capacity on 

deck, the proportion varying with ship size and design. 

This also explains the reason why 42% of the internal cubic 

capacity of barges (Lash) are lost if containers are carried 

in them. 

Even though the study revealed that space requirementsforccntainers 

carried on deck of semi-containership perform rather less 

requiring between 72 m3 and 115 m3 per TEU, it emphasises 

that both the semi-containership and the ro-ro vessel have 

the peculiar advantage of using their under-deck capacity 

for non-containerised cargo and that such use when added to 

the carriage of deck containers could enhance the cargo capa

city of these vessels by capacities up to 50% greater than 

their bale; especially when one considers the fact that 

ro-ro ships generally have a greater depth than container-

ships of the same length and beam. 

These revelations would suggest that the broken stowage 

factor applied to cellular containerships vis-a-vis other 

systems is liberal and something higher would have fully 

portrayed the situation. As discussed in 7.3 the rate chosen 

and the 80% load factor was found to be consistent with the 

minimum freight rate requirement of UKWAL. If one turns to 

Table 3.3, which gives details of container traffic on 

the Nigerian trade, one will see that between 1976/77 and 

1979/80 the average payload of loaded containers was slightly 

above 12 tons inward and outward. Figures given in Contai

nerisation International of 1981 portray very much the same 

situation (Table 7.11). The average tonnage based on total 

containers handled at the three ports is 7 tons due to the 

high number of empty containers on the northbound journeys, 

but since a minimum freight rule.exists our figur~ of 12.8 

tons remains tenable. 
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TABLE 7.11: Container Average Load Factor 

Average per Average Tonnage/Loaded container of Cont",;nF'r 
Ports Imports Exports total cont. handed 

1978 1979 1980 1978 1979 1980 1978 1979 1980 

Apapa 11.6 12.3 13.6 13.4 13.2 13.3 6.6 7.1 7.6 

Tin Can Island 13.0 10.1 10.5 - 16.7 2.8 11.1 5.5 6.3 

Port Harcourt 12.2 14.3 14.3 11.1 11.1 11.1 6.3 7.7 7.7 

Source: Containerisation International 1981, page 186 

Bulk-cargo space utilisation is better than that of general 

cargo, for example grain and other cereals, and self-unitising 

cargo such as forest products, therefore it would have been 

necessary to use a better broken stowage rate than 1.25. 

This would have endangered an otherwise favourable situation 

for container ships, but it was thought that since most ships 

have a container complement it would be fair to assess them on 

equal basis. Table 7.14 highlights the c:~cessive use of space b~ 

container ships vis-a-vis their competitors. 

7.4.2 Comparative Cost Performance 

The relative ship costs compared here are shown in Tables 

7.2 to 7.10 below. The different sections of the cost 

structure are discussed starting with capital costs. 

7.4.2.1 Capital Costs 

The estimates of capital costs shown in Table 7.3 show that 

expenditure on carrying units, containers and barges) have 

a great influence on the absolute cost of capital. For semi

containerships capital costs of cargo units varies between 

16.7% to 21.4% of total capital costs, whereas for the more 

capital intensive unit load systems such as cellular con

tainerships and barge-carriers the respective figures are 

I 
I 

I 
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34-37% and 21.8 to 39%. The greatest proportion of 39% 
belonging to the Lash-Container Carrier. In fact in abso-

lute terms the Lash-Container ship spent E13.7m on cargo 

units alone. When this cost is added to the purchase price 

of the Lash ship a total of £36.5m is arrived at, making 

it the single largest investment of all the ships studied 

and yet it performs better than all the pure containerships 

on a cost per ton basis at E12.3 per ton and even better, 

than the less capital intensive pure ro-ro ships at EIO.4 

per ton if 80% load factor is only applied to the containers 

carried by the Lash ship assuming the Lash barges to have 

100% load factor. From operating experience a 100% load fac

tor for barges should be a reasonable assumption from the 

point of view of the very wide spectrum of cargo which could 

be carried in barges. 

The Lash-container ship by showing a cheaper cost per ton 

value is certainly enjoying some economies of size as it is 

the largest ship in the analysis. The risk of large ships in 

this kind of analysis to exaggerate their competitive advan

tage on a cost per ton measure, is however very much reduced 

in this analysis by using the cargo carrying units and hence 

the effective capacity of the ship as the basis for arriving 

at cost per unit of capacity rather than deadweight tonnage 

which simply overstates the,economies of scale. The pure Lash 

configuration shows the same cost per ton value'as its, 

mixed configuration of E12.3 at 80% load factor and a lower 

value of E9.85 at 100%. The reason for this latter perfor

mance is not due to the fact that the pure BCV made 16 round 

voyages while the hybrid ship turned out 12, which would seem 

to imply that the former enhanced its transport capacity 

more than the latter and therefore has a lower cost per ton. 

This is not the case, the pure Lash in spi te of it's 1,6 voyages 

still has a lower annual carrying capacity (Table 7.2); so 

the obvious reason is the simple fact that; the pure ,barge 

carrier has a lower total capital investment because it does 

; , 
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not carry containers. The same reason goes for the pure ro

ro ships resulting in their performance of Ell.2 to E16.8 

per ton. 

For the less capital intensive conventional and semi-contai

nerships, their better performance is understandable - lower 

initial capital investment in ships and units. The ships in 

this category, however, are modern liner ships and are not 

as cheap as one might have been led to think. In fact the 

conventional ship used in this research is the modern conven

tional type which alternatively could carry 600 TEUs, so it 

has a hybrid capability, its cost as a percentage of total 

ship costs is 30.7%. The percentage of capital cost as a 

proportion of total ship cost in regard of the semi-container 

ships vary behleen 28.5% and 43%. (Table 7.8). Relatively 

this is small compared to the more capital intensive ships 

having nearly 50% of their total cost made up of capital 

costs. The bulk-containership (21839 dwt) has the lowest· 

cost per ton E7.9. This is seemingly due to the fact that 

the purchase price used was based on that of a bulk-carrier 

built in Japanese yards with little inflationary factor added 

to bring it into line with other ships of relative size. 

The boro-liner Bellman (10865) is relatively a very expensive 

ship, hence its high cost per ton of E18.4, although the main 

explanation for the high unit cost is diseconomies of small 

size. The same explanation goes for the smallest ship in the 

research the 5250 dwt Anzere. Despite the fact that she has 

the smallest capital expenditure per year of less than Elm, 

she incurs a high cost per ton of E16.8. 

The Baco-Liner in its mixed form compares well with cellular 

ships. At E16.9 per ton it has the same cost performance as 

the 1160 TEU cellular ship but better than the rest in that 

category. The performance of its pure model is about the 

same but better at 100% load factor - E13.1 per ton (25 

baco-barges). The assumption of 25 Baco barges was used because 
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it would not be a prudent decision to use a 21800 dwt vessel' 

for only 12 barges. As shown in Table 7.3 such a decision 

would make the Baco-liner the highest cost option at E22.9 

per ton. Therefore to find an approximate capacity the dwt 

was divided by 800 tons (the capacity of one Baco barge) , 

which gave a total of 27 barges. With allowance for non

cargo capacity of the deadweight, the author chose 25 bar

ges to represent a reasonable and plausible assumption for 

a barge-carrier of that size. 

The weight of capital costs is better shown in Table 7.7 

which shows daily ships' costs. The larger ships cost more 

to run on a daily basis in terms of capital costs. 

7.4.2.2 Operating and Voyage Costs 

Operating and voyage costs are shown in Table 7.6. The 

different cost elements shown there are derived from Tables 

7.3, 7.4 and 7.5. Operating costs as mentioned already are 

the costs necessary to operate a vessel from day-to-day and 

could on this score be referred to as fixed costs. For the 

purpose of this analysis, the term operating costs will 

include voyage costs, unless otherwise analysed separately. 

Table 7.6 should be studied in conjunction with Table 7.8 

which shows the percentage distribution of the various cost 

elements both as a percentage of total shipping costs and 

as a'percentage of operational cost (including voyage costs). 

This table shows that port charges represent a very small 

proportion of vessel operating costs which confirms the 

view held in most theoretical studies that port charges do 

not affect the economics of shipping in any significant way. 

The share is even smaller from the total shipping costs 

standpoint. The one interesting revelation which can be 

seen in Table 7.5 is that port charges do not follow any 

pattern as charges are based on ships net registered tonnage 
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which itself do not follow any regular pattern. The Baco

liner has 15268 n.r.t as against 632.8 n.r.t of the 24000 dwt 

semi-containership)a ship about its size. The Baco-liner 

has.a net tonnage about 2.5 times larger than the semi

container ship yet it is smaller in dwt terms. Also the 

big 31600 dwt pure ro-ro has a n.r.t of 12000. Comparing 

the port charges of these and the rest of the ships will 

be quite misleading. This inconsistency of net tonnage 

and ship size is the reason why the.Baco ship has not 

performed outstandingly even with its better relative turn 

around time. The owners of the ship, Rhein Maas Und See, 

confirmed to the author that their ships were overtonnaged 

and that they were negotiating with the West German Ministry 

of Transport to give them a proper assessment. 

In terms of crew costs, while the conventional vessel incurs 

34% of operational cost as crew cost, the semi-container 

ships vary a little at 32% on average, the containerships 

18% on average, ro-ro ships 21% on average and the barge 

carriers 16.8% on average, fuel costs range from 45% to 66% 

of total operating costs of vessels studied. This fact empha

sises the current importance of fuel cost in ship operating 

costs. Even on total shipping cost basis it competes with 

capital cost and in some cases represents a larger share of 

ship costs as regards high speed ships with faster turn

around times. For instance the pure Lash ship, which at 22 

knots turns out 16 round voyages on the 9120 nautical mile 

route. For a steam turbine engine it is not surprising that 

it should have 40% of its total shipping costs taken up by 

fuel expenses as against 39% by capital costs. There are 

also evidence of diseconomies of speed and size for our 

smallest ship, Anzere,a 5250 dwt ship operating at 19 knots. 

The result is that fuel cost represents 46% of its! total 

shipping cost, the highest under this cost element (Table 

7.8). Prior to 1973 operating cost represented less than 
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half of ", total vessel costs but since the oil crisis 

of 1973 this status quo has changed with operating cost 

taking up well over 50% of total shipping costs due to 

the very significant influence of fuel cost, thereby 

reducing the share of capital costs which hitherto had 

dominated total vessel costs. To substantiate the results 

of Tables 7.6 and 7.8, Table 7.12 below shows the relative 

importance of fuel and other categories of cost for the 

same type of ship (a bulk carrier) operated by the same 

owner at the same speed in 1973 and 1980, although it is 

generally true that most ships today operate at reduced 

speeds. 

TABLE 7.12: The Changing Significance of Fuel 
Cost 

Cost Element 1973 1980 Ratio' of Costs 
% % , 

Oil fuel 9 26 . 2.9 
Crew 14 15 1.1 
Other operating 20 16 0.8 and voyage 
Capital 57 43 0.8 

Source: Designing ships for fuel economy Ref 19 

I 

I 

This shows that whilst all the costs of the ship owner may 

have increased since 1973, the fuel bill has increased dis

proportionately, for instance by a factor of 3. Table 7.6 

illustrates that there is a penalty for high speed with the 

turbine Lash vessels having the largest voyage cost from 

the point of view of fuel costs, though on a cost per ton 

basis they perform better than ships on comparatively the 

same speed. 

Comparing the relative cost per ton performance of the various 

ships in terms of total operating costs, the Lash-container 
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ship comes out the best right across the entire range of 

ships, at E15.4 per ton with the exception of the 24000 

dwt .semi-containership with E14.l5 per ton. No doubt, 

because it operates at the lowest speed (17 knots) in its 

category, and the bulk-container at E14.6 per ton obviously 

due' to the general cheapness of bulk carriers and perhaps 

the weakness of the capital cost used. If the barges. 

because of their 'carry all' nature are assumed to have a 

100% load factor the above cost is further reduced to E13 

per ton making the Lash vessel the cheapest option. In its 

pure form it is not as competitive but competitive enough 

to outclass all the cellular ships but one and at 100% load 

factor it performs just as well as in its mixed form, al

though at some little extra cost - E14.8 per ton. 

The semi-containerships have a better operating cost per 

ton than the cellular ships, while the conventional performs 

only better than the smallest 911 TEU containership. The. 
, 

reason is not far fetched for, while the conventional and 

semi-containerships operate at lower speeds of between 

16 and 18, all the containerships have a service speed of 

22 knots with the exception of only one at 21 knots. 

The advantage of using the actual cargo carrying units as 

a basis for calculating ship carrying capacity rather than 

ships' deadweight is shown in this analysis. For example, 

the highest cost container ship is the 24946 dwt with 911 

TEU capacity larger in dwt terms than the 1000 TEU and 

1160 TEU ships. Since the cost per ton approach derives 

mainly from ship size, the 911 TEU ship would have performed 

better if dwt had been used as a proxy for ship carrying 

capacity, thereby giving an obscured performance of the 

ships. With the method used in .this research the economics 

of the competing systems is better represented. 

The container ships come out better than the small ro-ro 

ships obviously due to the smallness in size of the ro-ro 

-, 
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ships. The largest ro-ro ship is however cheaper than 

the containerships. It should be borne in mind that the 

relative cheapness of the pure ro-ro ships is because of 

their non-involvement with capital expenses on cargo units 

like containers .. For instance, the 24262 dwt ro-ro container 

ship, Hoegh Baniere,cost 1016 per ton in a pure ro-ro opera

ting configuration while in a full container arrangement it 

costs 1019 per ton which compares well with a cellular ship 

of its capacity. The Baco ships in their mixed and true 

forms come out about the same 1018 per ton on an 80.% barge 

load factor but differ at 10.0.% with the pure system at 

1014.4 per ton being the cheapest as against its hybrid opera

tion costing £1.53 per ton more. Although the £18 per ton 

performance is not Significantly different from that of an 

180.0. TEU cellular ship, it is a lot different from that of 

the 911 TEU ship. 

In summary, the cellular ships are the most expensive option 

with the barge-carrying ships and other hybrid systems repre

senting the lowest cost option both in terms of operating 

costs and capital costs. The last column in Table 7.6 shows 

the total shipping costs. The worst performers are the 5250. 

dwt pure ro-ro ship costing £53.35 per ton, the 911 TEU 

cellular ship at 1045.7 per ton and Bellman the lQ865 dwt 

bulk ro-ro container ship at £42.7 per ton. The high cost 

of the Anzere tallies with Laing's 1980. cost per ton projec

tion of a ro-ro of 50.0.0. dwt serving West Africa. His figure 

is 1053.96 per ton (see Laing, page 34). 

7.4.2.3 Ship Costs in Relation to Varying Round Voya~ 
Distances 

In Table 7.13the responsiveness of costs to changing dis

tances have been tested. The 9120. nautical. mile l round 

voyage distance on which the above analysis is based is 

the voyage distance between Europe and Nigeria and the same 

.. 



- 252 -

distance applies to North America to Nigeria.· To bring in 

other routes such as the Far East and the Mediterranean it 

was thought necessary to re-evaluate the competitive per

formance of some of the ships reviewed with respect to these 

latter routes, hence Table 7.13. Sea distances from various 

ports of the world to Nigeria are given in Appendix 2. 

TABLE 7.13: Total ship costs in relation to route length 
(cost per ton (E» 

Distance in nautical miles 
Ships 6000 9120 20000 

80% 100% 80% 100% 80% 100% 

Container ships - 911 TEU 34.3 - 45.7 - 84.5 -
Container ships - 1000 n 27.4 - 36.1 - 64.9 -
Container ships - 1700 n 31.5 - 38.9 - 66.0 -
Ro-Ro Container (24262 dwt) 
(full container configura-
tio) 1183 TEU 30.2 - 39.5 - - -
(pure ro-ro) 20.4 16.3 27.4 - 55.3 -

Pure Ro-Ro (31600 dVlti) 21.0 - 27.9 - 51.9 -
Baco-Liner (mixed) 652 TEU 25.9 23.4 .34.6 31. 3 66.1 59.8 

n (pure BCV)· 24.9 20.0 34.5 27.5 70.7 56.5 
Lash-Container (mixed) 

665 TEU 26.7 18.3 27.7 23.5 50.9 43.2 
Lash-Container (pure BCV) 22.5 18.0 31.5 26.1 65.6 52.5 
Semi-Container (20700) 

795 TEU 20.2 18.4 26.1 23.7 47.8 43.5 
Modern Conventional 24.6 - 31.2 - 54.2 -

L For the short~ea distance which typifies the distance between 

some Mediterranean ports and Lagos, the pure ro-ro ships, 

the conventional and semi-container vessels offer the chea

pest service followed by the barge carriers. As the route 

length gets longer on the mid-sea route, the gaps also close 

with the Lash-container ship having the same unit cost as 

all the ro-ro ships and having only a difference of El.6 per 

ton in favour of the semi-container ship while performing 

cheaper than the conventional. 

better than the cellular ships. 

The Baco ships competing 

As the route extends into 
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the deep sea typifying the distance between Nigeria and the 

Far East, the Lash container takes the lead of all vessels, 

except the semi-containership with the Baco ships giving 

way to the cellular ships except the high cost 911 TEU. 

Taking first the 80% load factor assumption, the difference 

in cost on the short route betwee~ the least cost ship, 

the semi-container and barge-carriers varies between £2.3 

per ton to £6.5 for the Lash-container ship. On the mid

S~· distance the gap between the Lash ship and the semi

container ship has closed ranks enough to have only a 

difference of £1.6 in favour of the latter while that bet

ween the latter and the Baco ships has further widened from 

between £4.7 and £5.7 per ton to £8.5 generally. Whereas 

on the longer route the difference is not very significant 

for the Lash ship as it is for the Baco ships. 

Carrying the analysis further to the 100% load factor 

point of view, one sees immediately that the cost per ton 

of the cheapest and by far less capital intensive ship is 

the same as that of the Lash container ship right through 

the whole range of distances reviewed and at times slightly 

performing better. For the Baco ships the improvements are 

only marginal although the pure model shows some reasonable 

improvements. On ,this score, . the Baco shi~s n-~o,f'~t~o~~ 
b~.:\\~} 'IJ *" 1N\.~-~~~~w,~~\V\ cU.&Qo\~ ~ ~'W\-~lc~"<Y c\'lQ...1 
because of their limited transport capacity as compared 

to their capital intensity. 

What the cost per ton analysis above has not shown is the 

fact that ships operating at high speeds which spend longer 

time at'sea by virtue of the longer voyage incur more cost 

in absolute terms than on shorter voyages. The result is 

often less transport capacity and eventual high unit cost 

as a result of the diminished importance of economies of 

scale. A typical example in our analysis is the pure Lash 

vessel. On the surface it would appear as though the ship 
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spent more time at sea on the 6000 n.m. route than on the 

20,000 n.m. as she turns out 22 round voyages from the former 

as against 8 for the latter. In fact the truth is that 

despite its record 22 voyages on the short route she spent 

days res-more time at sea on the longer one 

pectively. Consequently its total 

- 242·and 304 

fuel bill is E4.7m for 

the longer route and E3.8m for the shorter, almost Elm 

difference. Its transport capacities respectively are 

210,752 tons and 579,568 tons (100% load factor). As a 

result its cost per ton performance is E10.8 per ton, opera

tional costs and E7.1 for capital costs on the .shorter route 

and correspondingly, E31.6 per ton and E20.9 per ton. So 

every ship has an optimum combination of transport capacity, 

speed and route length. The implicit assumption of cargo 

availability by the cost per ton method of costing shows 

itselfcleariy here. Half a" million tons of transport 

capacity realised by the pure Lash ship on the short route 

~W"\~ IYrI~~ -""~~,-"~ cargo avai.lability to that tune. In fact 

this transport capacity is more than Nigeria's total exports 

in 1977/78 and 1978/79. (Table 5.11, Chapter 5). 

7.4.2.4 Relative Space Utilisation 

Table 7.14 below shows the loss of space associated with 

container operation as compared with other ships. This is 

done by comparing the daily marine cost of operating hybrid 

ships in their full container operating configuration, the 

results are then compared with their marine sector costs 

when operating a break-bulk configuration in which case the 

measure of space use becomes their below deck bale capa

cities .. The methodology used is the cost per '000 TEU miles 

and cost per 30,000 m3 miles for conventional stow. It was 

thought that since the internal volume of a 20' container is 

fractionally above 30 m3 this figure would represent one TEU 

in the below deck space, hence comparing like with like. 
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The daily fixed costs and fuel costs at sea of the ships 

do not change with their operating philosophy so~repre

sent, a stable cost figure. This, approach is based entirely 

on the methodology developed by the Liverpool University 

Marine Transport Centre Study (Ref 18) mentioned earlier. 

Although the study demonstrated the extravagant use of 

space by containers with only one vessel, in this research 

five ships including the Lash container are used to illus

trate this fact. The daily costs are derived from Table 7.7 

and others computed separately for the ships in their full 

container role. 

The results of the two tables illustrate certain basic points. 

First, Table 714(a) demonstrates the very great importance of 

economies at sea with cost per ton mile varying from a high 

of £42 to a low of £25 for the cellular ships which clearly 

stamps the fact that cellular ships have a comparative advan

tage'in their specialised role, albeit at the larger size 

end and at an enormous under deck space loss. Second, the 

two tables illustrate the loss of stowage density, which 

results from the use of containers. The conventional ship 

also demonstrates that in its own territory it i's highly 

competitive. Even though there is not a marked difference, 

between the pure ro-ro and the cellular ship in Table 7.14(a) 

in terms of cost per ton mile, its achievement in the break

bulk stow means that its under deck space could be better 

utilised in a break bulk stowage of cargo especially if con

sidering the fact that ro-ro ships have greater under-deck 

depths than containerships of the same length and beam. All 

in all the loss of cubic capacity arising from carrying 

containers in a ship's under deck space is well illustrated. 

The early view of ro-ro ship's wastage of space is therefore 

misplaced. From the foregoing one can argue that the space 

available in a ship is not necessarily fixed, and the rela

tionship between total space and usable space is partly a 

matter of operational choice. 

• 



c

'" N 

TABLE 7.14 (a): Daily Marine Sector Costs of Ships Operating in' a Full Container. Operating 
Configuration 

Ship Type Capacity 
TEUs 

Daily Costs 
at Sea.' £ 

000 TEU 
Speed . Miles/day 

~1odern conventional 
Semi-container 
Ro-Ro container 
Pure-Ro-Ro 
Cellular 
Lash-container 

600 
700 

1183 
1700 
1700 
1466 

9657 
10899 
16768 
23295 
22160 
24670 

16 
17 , 
18 
21 
22 
22 

Note: One Lash lighter = 9 TEUS (89 barges x 9 = 801 + 665 = 1466 TEUs) 

TABLE 7.14(b): Marine Sector Costs for Below De~k Break Bulk Space 

Ship Type 

Modern conventional 
Semi-container 
Ro-Ro container 
Pure-Ro-Ro 
Lash-container 

Bale 
Capacity 

31000 
30698 
44780 
600001 49400 

1) 
~ Based on 555 m per barge-89 barges 

Daily Costs 
at Sea £ 

9657 
10899 
16768 
23295 
24670 

Speed 

16 
17 
18 
21 
22 

230400 
285600 
511000 
856800 
897600 
774048 

30000 m3 

Miles/dav 

396800 
417500 
644800 

1008000 
869440 

Cost/OOO 
TEU Miles £ 

41. 9 
38.1 
32.8 
27.2 
24.7 
31..9 

Cost/30000 m3 

Miles ~ 

24.3 
26.1 
26.0 
23.1 
28 .• 4 
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7.4.2.5 Break-even Analysis 

The analysis has been carried a step further into the 

realm of break-even analysis which is a method of illus

trating the relationship between cost, volume of output 

(in this case service) and profit. This analytical method 

has been applied to shipping services as a measure of the 

profitability or otherwise cost effectiveness of the 

shipping services with which this research has concerned 

itself. A break-even pOint is the level of service or 

sales which is necessary to keep the shipping line in opera

tion, that is the level at which all its operating fixed 

costs can be covered. To find this level in terms of cargo 

volume the following expression is used: 

Fixed costs 
Unit contribution 

Unit contribution is ~he difference between the selling 

price of a product and its variable cost. This in our 

analysis means the difference between the unit freight 

rate of cargo and the voyage cost per ton of prodUCing the 

service .. Bearing this in mind the following equation is 

derived to suit our purpose. 

Break-even cargo volume -

where: C = annual operating costs 
p 

Cc = annual capital costs 

F = assumed freight rate per ton r annual cost 
Vc cost per ton voyage = voyage = o.nnual carrying capacity 

Round voyages required to 
BEV 

break-even- . . 
Effect~ve capac~ty! 

Round voyage 

y 
c .-

CA 
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This is the basis for Table 7.15. 

The barge-carriers can remain in business by completing 

about 4 to 5 round voyages in the year. Comparing the 

Baco-lin~r with cellular ships about its own dwt, it needs 

only to undertake less than 5 voyages to remain competitive, 

whereas the first three container ships need between 6 and 7 

voyages to recoup fixed expenses even though the break-even 

volumes for the Baco-liner and two of the container ships 

are approximately the same in percentage terms. Even 

though there is no large difference in fixed costs between 

the 1000 TEU ship and the Baco-liner, the latter has a lower 

unit variable cost although in terms of contribution they 

perform the same. The Lash ships have also done well com

pared with the 1700 TEU container ship although the pure 

Lash vessel on a lower load factor assumption has not shown 

an impressive performance. 

The break-even analysis is rather more theoretical and 

differences are bound to occur in practice. One difference 

which occurs in practice is that of different freight rates 

for different cargoes. Here we have assumed a fixed hypothe

tical rate but in the real freight market rates vary accor

ding to the value of cargo, container ships known for their 

dominance of the high-value freight sector may seem to per

form differently in real life, but it goes without saying 

that sinfe the barge-carriers operate in a mixed configuration 

whatever goes for the containers will also go for them. 

Therefore the variance may not be significant especially 

when freight is charged per container, rather than on its 

contents. 

The limitations of the break-even concept must be mentioned. 

For instanc~the analysis above does not tell us which service 

yields the greatest contribution for those vessels operating 

a mixed service. It has only determined the composite service 

contribution to fixed costs. Normally, shipowners would tend 



.' TABLE 7.15: ShiEs' Break-even Volume 

Fixed Unit Unit B.E. 0/0 Round 
Ship Type Costs variab(l) Contrib~ Volume of Annual Voyages 

(Em) Costs tion ( ) (tins. ) Capacity Required 

Container 911 TEU 3.9 17.7 46.3 84599 60 7.2 

Container 1000 TEU 3.9 10.6 54.4 71588 47 5.6 

Container 1160 TEU 4.0 13.9 50.1 81357 47 5.5 

Container 1700 TEU 5.6 12.8 51.2 110954 51 5.0 

Pure Lash (100%) 5.7 11.2 52.8 108903 25 4.0 I',) 

'" 0 
Pure Lash (80%) 5.7 14.4 49.6 115928 34.3 5.5 

Lash-container (80%) 6.0 10.8 53.2 113294 31.6 3.8 

Baco-liner (mixed) (80%) 3.7 9.7 54.2 68620 46.0 4.7 

Note: A hypothetical freight rate of E64 per ton is assumed 

. - . 
, . 
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to maximise that aspect of their operations which yields 

the greatest contribution towards fixed costs. Writing in 

reservation about the concept S'iize'¥',pointed out that the 

concept of a break-even pOint carries a connotation of . 

great exactness and that the term "break-even area" would 

be ·a better expression which indicates that the exact 

location of the break-even point (or volume) is not known 

and can only be estimated roughly (20) . However, the concept 

does provide a useful guide to analysis in spite of these 

limiting factors. 

By and large the cost comparisons above have given an 

insight into the economics of barge-carrying ships and high

lighted the fact that ECVs are very competitive vis-a-vis 

the other ships studied. Also the analysis has confirmed the 

findings of Gilman(6) that the "economies of size of large 

containerships were not as powerful as expected,. and that 

economies of scale in the port sector were very much weaker , 
than expected with an 'overall level of costs several times 

that postulated in some of the more optimistic early studies 

••• ship time in port is considerably greater and size 

economies are further weakened". To prove this, daily costs 

in port given in Table 7.7 for the 1700 TEU cellular ship 

and pure-Lash ship should be multiplied by their respective 

timesin port in Table 7.2. The result for the round voyage 

port time of 18 days and 5 days is £328,950 and £92,085 

respectively. A staggering 

pite the higher daily costs 

differential of £236,865, des-

of the Lash ship. (see-T~ T QD). 

7.5 Inland Transport Costs 

In any attempt to compare the cost structures of competing 

inland transport modes, there are formidable difficulties 

involved due to the involvement of the state in the provision 

of transport infrastructure. Roads in Nigeria, as in other 

countries, are built and maintained by public authorities, 
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and the extent to which resource costs are recovered by 

special taxes imposed on road vehicles has been a matter 

of debate amongst transport economists for many years. 

Raih~ays enjoy large government subsidies, so that their 

charges do not necessarily reflect the full resource costs 

involved in providing rail services. Katerways are also 

operated on government subventions but to a lesser extent 

than the railways, but since railways are state-owned, the 

conditions under which they compete with waterways are far 

from being those of a free market economy. 

The problem of cost comparison is further complicated by 

the 'joint cost problem' which makes it very difficult to 

allocate costs to particular activities. This makes allo

cation of 'track costs' difficult as costs must be shared 

between passenger and freight traffic, between amenity and 

commercial traffic, and industrial water supply on waterways. 

Detailed computation of inland transport costs is outsic~e 

the scope of this research and as a result prices are used. 

But since the price structures faced by users do not bear 

any direct relationship to resources employed in producing 

the various services some published evidence is incorporated 

to substantiate this fact and in themselves give:an alternCitive 

cost structure. 

Tables 7.16 and 7.17 give details of road transport prices 

and rail services. Table 7.16 shows minimum and maximQ~ 

federal government recon~ended freight rates from Nigeria's 

four main ports to state capitals. In practice, however, 

road hauliers hardly follow this guideline and are not bound 

by law to do so, so that road freight rates vary very widely 

between operators and are usually higher than those recommen

ded by the 'government. It is difficult to put any figure on 

the variance but something between 70-100% and above will be 

a reasonable approximation. Rail freight rates are r.lOre stable 

as they are charged by one operator. Waterway rates also vary 
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between operators but the rates charged by the Central 

Water Transportation Company represent the average. 

The rail cost of a 20'container from Lagos/Apapa to Kaduna 

and Kano by Inland Containers Ltd is N1785 and N1885 res

pectively. By conversion (£.81 to NI) the rates are £1446 

and £1527 accordinsly. The distances are 901 km to Kaduna 

and 1151 km to Kano. Assuming 20 tons per TEU (since the 

minimum freight rate charged by Ukwal does not restrict 

TEU capacity), the cost per ton-km would be 5.3p for Kaduna 

and 5.2p for Kano.· If we take the corresponding rate in 

Table 7.16, using the upper figure in the case of Kaduna, 

the road cost per ton-mile would be 5.7p. Inland Containers 

Ltd are more or less charging the recommended rate or at 

least that is the implication. Taking N37.50 from Table 

7.17 charged by the railways for the Lagos to Kaduna route 

and N44.8 for the Kano route, we get 3.3p and 3.1p per ton

km respectively. Waterway rates (Central Water Transport

ation Co) range from 2~K to ~~K per ton-km multiplied by a 

stowage factor depending on the value, weight and volume 

of the commodity. Taking 3K per ton-km as an average the 

waterways rate would be 2.4p per ton-km. This means that if 

all the modes are used to Kaduna they would cost thus: 

road transport £51; containers £48; rail £30 and waterways 

£22 per tonne. Assuming an average payload of 100 tonnes, 

the respective inland transport costs would be £510, £480, 

£300 and £220. This illustration shows the cost savings 

that can accrue to users of inland waterways. It demonstrates 

the. effect of larger tonnages on inland transport cost savings 

for, the larger the consignment, the cheaper waterways become 

compared to other modes as road transport cost is more than 

twice that of waterways. 

The savings from inland waterways as the cheapest mode. 

could be a lot more if the comparison had been made on the ba

sis'of the unit cost of providing the different services. 

To substantiate this fact Table 7.18 taken from a 1973 study 

of road vehicle operating costs in Nigeria provides an alter-



TABLE 7.16: Approved Road'Freight Rates from Ports to States, Upper and Lower Limits 

(N per tonne) 

Destimation From Lagos From Port Rarcourt From Ca1abar From 

State Capital Upper Lower Upper Lower Upper Lower Upper 
-

l\NAMBRA ENUGU 53 42 38 30 40 32 36 
BAUCRI BAUCRI 73 58 69 55 64 . 51 66 
BENDEL BENIN 40 32 38 30 51 41 20 
BENUE MARKURDI 62 50 48 38 54 43 51 
BORNU MAIDUGURI 84 67 87 70 76 61 86 

CROSS RIVER CALABAR 55 44 38 30 11 9 59 
GONGOLA YOLA ' 87 70 83 66 81 65 68 
IMO OWERRI 47 38 23 18 31 25 41 
KADUNA KADUNA 63 50 68 54 '73 58 63 
KANO· KANO 70 56 82 66 tl6 69 77 
KWAIKA ILORIN 37. 30 51 41 56 45 53 
LAGOS LAGOS 11 9 60 48 65 52 56 
NIGER MINNA 52 , 42 61 49 66 53 49 
OGUN ABEOKUTA 33 26 55 44 61 49 50' 
ONDO AKURE 37 ·30 53 42 58 46 3tl 
OYO IBADAN 29 23 50 40 56 45 57 

. PLATEAU JOS 71 57 60 48 66 53 61 
IUVERS p/R 56 45 71 9 38 30 48 
SOKOTO SOKOTO 63 50 78 62 77 62 72 

... -_. 

Source: Federal Ministry of Transport, Lagos 

, . 

Warri 

Lower 

29 
53 
16 
41 
70 
47 
54 
33 
50 
02 
42 
45 
39 
40 
31 
46 
49 
38 
58 

'" CJ'l 
111 



TABLE 7.17: Railway Freight Rates 

Freiqht Rate per-Tonne from APapa Wharf/Laqos Terminus 

COMMODITY MINNA KADUNA KANO GUSAU JOS GOMBE MAIDUGURI 

N.K. N.K. N.K. N.K. N.K. N.K. N.K. 

Sugar. 23.70 27.00 30.70 31.10 31.50 35.50 39.20 
Cement 23.00 26.00 29.20 29.60 29.90 33.30 36.50 
Salt 23.70 27.00 30.70 31.10 31. 50 35.50 39.20 
Fertilizer 18.30 21.00 24.20 24.70 25.10 28.70 32.30 
Electrical Appliances & 

Machinery 31.50 37.50 44.80 45.70 46.40 52.10 56.40 
Cotton Lint (tin bales) 31.50 37.50 . 44 . .80 45.70 46.40 52.10 564.0 
Iron & Steel 23.70 27.00 30.70 31.10 31. 50 35.50 39.20 
Machinery other than 

Electrical 25.10 29.00 34.40 35 .. 20 36.00 40.30 44.30 
Fibre (Imported) 23.70 27.00 30.70 31.10 31.50 35.50 39.20 

Freight Rate per Tonne from Port Harcourt 

COMMODITY ENUGU MAKURDI. JOS ~OMBE MAIDUGURI KADUNA KANO 

Sugar 12.10 17.30 25.70 30.90 34.80 27.20 30.90 
Cement 11.30 16.50 24.60 29.30 32.80 26.10 29.30 
Salt 12.10 17.30 25.70 30.90 . 34.80 27.20 30. QO ~ 

Fertilizer 8.60 13 .. 10 19.80 24.50 28.10 21.20 24.50 
Electrical Appliances & 
. Machinery 13.80 20.60 34.60 45.30 51.00 37.70 45.30 

Cotton Lint (tin bales) 13.80 20.60 34.60 45·.30 51.00 37.70 45.30 
Iron & Steel 12.10 17.30 25.70 30.90 34.80 27.20 50.90 
Machinery other than 

Electrical 12;70 18.00 27.20 34.90 39.60 29.10 34.90 
Fibre 12.10 17.30 25.70 30.90 34.80 27.20 30.90 

Source: ;Nigerian Railway Corporation 

-. 
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native cost structure(2l). 

TABLE 7.18: Vehicle Operating Costs Including 
Taxes: Good Bitumen Roads - 1973 

Vehicle 

Running speed (mph) 

Vehicle operatins 
costs (Kobo/mile) 

Vehicle provision 
charge 

Tyres and tubes 
Maintenance and 

servicing 
Fuel 
Oil 
Driver and assistant 
Insurance 
Licence 
Overheads 

Total: 

Source: 

Note: 

Ref 21. 
1 1 Kobo = 101100 

Goods Goods 
(6 ton) (10 ton) 

45 45 

3.58 4.54 
3.60 5.20 

3.58 4.73 
3.35 4.02 
0.27 0.31 
1. 85 2.13 
0.41 0.53 
0.44 0.43' 
0.74 0.98 

17.8 22.9 

Goods 
(20 ton) 

40 

7.67 
6.53 

6.32 
6.44 
0.51 
2.78 
0.93 
0.44 
1. 67 

33.3 

To update these figures the transport component of Nigeria's 

composite consumer price indices published annually in Central 

Bank annual reports ~~1R used. Between 1974 and 1980 prices 

seem to have increased by 63% adding 12% to bring the figure 

to 1981 level we have 75% rise in price. The totals in the 

above table then become 31.15K, 40K and 58.28K per mile 

respectively - (25.2p, 32.4p and 47.2p). In kilor.1etre terms 

this would read 15.7p per ton-km for the 6 ton lorry, 20p'for 

the 10 ton lorry and 29.3p for the 20 ton lorry. If we use 

the last figure on our Kaduna route we will have 9264 as 

against the government price of £51. The enormity of the 

difference when tonnage transported is included in the 

analysis can better be imagined. 
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Following from the fact that the longer the average journey 

distance and the larger the traffic volume, the cheaper the 

waterway mode becomes, there is certainly a clear competi

tive advantage in terms of operating efficiency in view of 

the fact that waterways are naturally a long-distance mode 

with capability to offer enormous transport capacity. The 

railways also have great transport capacity, even though 

their rates are higher than those of the waterways. For 

road transport despite the fact that it is well entrenched 

in some sectors of the freight market coupled with the 

characteristic custom of user loyalty and allegiance to a 

particular mode, there are some traffic which it cannot 

compete to carry e.g. large volume bulk traffic, because 

of its limited transport capacity and unsuitability for 

bulk traffic. If, however, the scope of this research had 

been extended to undertake a study of the operating costs 

of these inland modes, there would have been no doubt-, from 

the evidence given above which is also generously supported 
I 

by the existing body of published evidence, that the water-

ways are the cheapest mode of transport from the resource 

cost pOint of view. 

To fulfil the purpose of showing the total transport costs, 

let us disregard for the sake of simplicity, the handling 

cost aspect and match each inland transport mode with the 

marine technology to which it is best suited. Inland water

ways naturally is matched with the t"otal cost per ton of the 

barge-carriers, Inland Container charge and Nigerian rail

~ay corporation charge matched with those of containerships. 

Whichever way it is looked at, the barge-carriers in overall 

cost terms are cheaper and from an individual point of view, 

the optimal shipping technology in any trade, ceteris paribu~) 

should be that which minimises the overall transport costs 

both in commercial and intrinsic terms by virtue of its 

better externalities in the wider environment in which it 

operates. 

.. -;-
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Total Transport Costs 

Baco-Liner 

Lash-container 

Pure-Lash 

Containerhips: 1 

911 TEU 93.7 

1000 TEU 84.0 

1160 TEU 85.4 

1700 TEU 86.9 

Note: (1) ICN charge 

(2) Road transport rate 

(3) NRC rate 

2 

96.7 

87.0 

88.4 

89.9 

per Ton 

£49.7 

£53.5 

3 -
75.? 

66.1 

67.4 

68.9 

TABLE 7.20: Cost per Ton of Annual Ships Cost in Port 

Daily Days Annual ! Cost 

I 
Ships Cost in in Portl Cost I per dwt 

port(i\ Year in Port I ton (E) 

Conventional 6241 164 1023524 10.44 
I 

22000 
Semi-container 7631 162 1236222 8.44 20700 
Cellular con- 12037 136 1637032 10.66 1000 TEUs tainer I .. 12936 152 176.7566 

, 
11.33 1160 TEUs 

" 12292 125 1534042 10.96 911 TEUs .. 103'611 155 ~I.f.o I Lj{) 13' /..4 1500 TEUs .. 18275 180 3289500 15.12 1700 TEUs 
Pure Ro-Ro 5031 51 256581 5.09 5250 TEUs 

" 6833 65 444145 4.57 12161 . .. 6534 125 816750 3.36 ·31600 
Ro-Ro Container 13564 134 1817576 11. 65 1183 TEUs 
Bulk Container 21839 
Bulk Ra-Ra 7856 80 628480 7.16 10865 
Container 

Baco (mixed) 11697 93 1087821 6.57 21800 
Baco (pure) * 13131 41 -;538371 . 2.69 21800 
Lash-Container I 19285 145 2796325 

I 
6.63 41000 

Lash (pure)* 18417 80 1473360 3.50 41000 

* Note the cost per ton performance of the pure barge-carriers 

I 
I 
! , 
I 

I 
I 

I , , 
I 

I 
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TABLE 7.1: Pat'ticulacs of Candidates for Cost Comeat"lson 

Name of Vessel DWT NRT Baie TE:U Barges Propuision Horsepower Speed Year of 
Caedclt:t; Oellve!:z: 

Modern Conventional 22000 9400 31000 600 Diesel 12500 16 80 
Maron SC 20700 8871.5 28932 795 .. 16800 18 80 
River- Cc;bese SC 16000 6731 21204 495 .. 14400 18 80 
NedI..loyd Moj 1 SC 24000 6328 .. 30696 700 11600 16.5. 77 
Cellular Container Fe 18000 8000 . , 1000 .. 17400 22 78 
Boringia Fe 19150 12475 5381 1160 .. 27300 21.5 78 

(insulated) 
lrn:a Oelmas Fe 24946 12301 - 911 26600 21 78 
Cellular Container FC 30000 18500 1500 .. 22575 19 80 .. .. FC 32400 19500 1700 .. 33500 .22 78 
Scki Rcicaku FR 12161 11618 27930 650 .. 10400 17 79 
Anzere FR 5250 1853 360 " 10400 19 78 
Hoegh Bannlere RC 24262 7623 44280 Bale 

500 Ins. 1183. " 17400 18 eo 
Cap. 

Ra-Ra FR 31600 12000 17CO .. 30200 21 78 f\) 

Andre Oelmas SCC 21839 8123 26804 Bale 330 - " 11500 16· 76 -.J 

6ellman eRC 10865 3986 26388 Bale ..... 
14501 Ins. 397 .. 9300 14 77 

Cap. 
Baco Li~er I SC 21800 15268 620 Baco 12 .. 10700 15 79 
Senjamin Hact'ison SC 41000 22464 665 Lash 89. S.Turblne 32000 Shp 22 ·80 

NOTE: SC • Semi Container 
FC fully Cellular 
FR fu 11 Ra-Ra 
RC Ra-Ra Container 
SCC • Sulk Con tal net Carrier 
SRC • Bulk Ra-Rc Container 
SC • Barge Carrier 



TA8LE 7.2: Annual Effective Cargo Carr~lng Caeacltles 

(\) (2) (j) {4} S.(j)!(4Jx4 ( 6) 1.(5):'(6) ( B) 9.( '''·(8) lO-gay 11. (9 h (10) 12.]50 t3.(Jhtn2) 
DWT Broken Effective Canp Han4llAg Net TIme tar Hours Total·l/d Allowance Total Port Duration ot n- Annual 

Type of Sh1ps Stowage Cargo C~ty Capacityl Load1ngl "'ark/ T1mel on T1me(days) sa1d~9 r.voyage No.of Carrying 
1;2.801' Sh1p/he Discharge/ Day r.voyage Port Time Time (days) c.voyage Capadty 

§oi 1~01' r.voxage (da~s) (d.~s) eer :t1Bt' (tons) 

600TEU 15tons/gangIhr 
Conventional 22000 1.4 12572 8gangs .12CJu,:s 419 hcs 24 18 3 21 24 45.0 7.8 98062 

495TEU 120 ton ~gang / 28j Seml-Contalner 16000 1.3 12283 hr+ 18moves/hr 50 x4.312 " 13 2 15 21 36.0 9.7 119145 

795TEU 
t0700 " 16652 18271 .. 393 .. 16.4 18.4 21.1 40.0 8.8 146538 

7QOTEU 
• 24000 .. 18215 .. .. 19.3 21.3 22.4 44.0 S.O 145720 

1000TEU 
Cellular Container 18000 1.25 12800 18 moves/he 222 .. 9.3 11.3 17.3 29.0 12.0 153600 

1160TEU N 
" 19150 " 14848 " 258 .. 11.0 13.0 17.3 30.0 11.7 173722..J 

N 

911TEU .. 14946 • 11661 " 202 .. 8.4 10.4 18.1 29.0 12.0 139932 

• 1500TEU 
" 30000 .. 19200 " 330 .. 14.0 16.0 20.0' 36.0 9.7 186240 

1700TEU 
• 32400 " 21760 " 378 " 16.0 18.0 17.0 35.0 10.0 217600 

Pure Ra-Ra 5250 1.25 3360 400tons/he 34 " 1.4 3.4 20.0 23.4 15.0 50400 

12161 .. 7783 " 78.0 " 3.2 5.2 22.4 28.0 12.5 97288 

31600 " 20224 .. 202 I .. 8.4 10.4 18.1 29.0 12.0 242688 
! 

Ra-Ra ContaIner(l) 1183TEU 18 moves/he I 
24262 1.25 15142 or 400 tons /he 263 I " 11.0 13.0 21.0 34.0 10.3 155963 

Bulk Container 330TEU 18 movesl I 
21839 " 15498 400 tons 250 " 10.4 12.4 24.0 36.4 9.6 148781 

Bulk-Ra-Ra Container 397TEU 
10865 8783 " 146 " 6.0 8.0 27.0 35.0 10.0 87830 

Continued ..... .. I 



TABLE 7.2 (Continued) 

16 (1) t2l (J) 14 ) 5.(3)~(4)x4 7.(5)!(6) 8 9.(7).(8) to-DRY 11.(9).(\0) 12_350 13 • (3) x It') 
OWT Broken Effective Cargo Handling Net Time br ,Hours Total 'l/d Allowance Total Port Vf4 

Duration of 11 Annual 
TYPES OF SHIP Stowage Ca<go Capa:1ty Capacity/ Loading/ iWork / Time/ on Time(days) r.voyage No.of C.rrying 

1~2x80"; Ship/h< Dischargel ,oay r.voyage Port Time SaU n.g (days) r.voyaCJ!! Cap.clty Time 80"; iooi r.voyage (days) (days) per yme (tons) 

3acge Container 652TEU (2) 18moves/hr 145j 
( BACO) 21800 1.25· 14490 16026 & 1200 tons,/l'r 25.6 .171 .. 7.0 2.0 9.0 25.0 ]4.0 10. ] 165068 

BACO (12 Barges - .. .. 7680 " 25.6 " 1.0 1.0 2.0 25.0 27.0 1].0 99840 
Barges only) 

LASH Container 665TEU 18 moves/tT 
41000 .. 29587 ]4856 &1110tonsmr 24] " 10.0 2.0 12.0 17.0 29.0 12.1 421758 

Pure Lash 41000 .. 21075 26]44 " 95 " 4.0 1.0 5.0 17.0 22.0 16.0 421504 

Pure Rc-Rc 1700TEU 
(Containers only) ]1600 .. 
3ACO-2S SaeD Barges 21800 ,. 12800 16000 5] .. 2.2 1.0 ].] 25.0 28.0 12.5 200000 

I 
Rc-Rc Container 24262 1.25 15528 19410 400tons/hr 155.] .. 6.5 2.0 8.5 21.0 29.5 12.0 186]36", 
(Pure Rc-Rc -..) 
Configuration) W 

NOTE: • DWT assumed as 30,000 on the basis of the ma~lmum carrying capacity of a 20ft container (20 tons) 
(1) Can carry a full complement of 1183 T£Us . . effectiv81capaclty based on (12.8 tons x 118]) . 



TYPES OF SHIP 

Modern 
Coventional 

Semi Container 

.. 

TABU; 

Cellular Container 

.. 

.. 
,. 

.. 
Pure Rc-Ro 

.. 
Rc-Rc Container 

Bulk Contdiner 

Sulk Rc-Ra Container 

Meo (1) 

O .... CO (Barges only) 

~ash Container (2) 

~ash (Barges only) 

Rc-Rc Container 
(Pu ce Rc-Rc) 

BACO - 12 Barges 

7.3: Evaluation of Capital Cost per ton of EffectIve 

DWT 

22000 

16000 
20700 
24000 

1000 TEU 
18000 

1160 TEU 
19150 

.911 TEU 
24946 
1500 TEU 

30000 
1700 TEU 

32400 

5250 
12161 
31600 

1183 TEU 
24262 

330 TE:U 

InitIal 
Cost 
(£) 

£8 m 
6.0 
9.2 

11.0 

15.4 

15.4 

16.1 

20.4 

22.6 

7.2 
11.9 
23.2 

17.9 

21839 9.0 

397 TEU 
10865 12.5 

652 TEU 
21800 

25 Barges 

41000 

41000 

24262 

21800 

16.8 

22.8 

17.9 

16.8 

Barge/ 
Container 

Sets 

1.0 
1.0 
1.0 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

1.0 

1.0 

1.0 Cont. 
2.S Barges 
2.5 Sets 

1.0 Cont. 
2.5 Barges 

2.5 Barges 

2.5 Barges 

Total No. of 
Containerl 

Barges 

495 TEU 
795 TEU 
700 TEU 

2500 TEU 

2900 TEU 

2278 TEU 

3750 TEU 

4250 TEU 

2958 TEU 

330 TEU 

397 TEU 

652 TEU 
30 Barges 

63 Barges 

665 TEU 
223 Sarges 

30 Barges 

! 

Shlp Japactty' (L) 

Total 
Investment 

1n Units 

Annual capItal Costs 

ShIp Container Barge 

891000 
1431000 
1260000 

I 
4500000 

5220000 

4100400 

6750000 , 

7650000 

5324400 

594000 

714500 

939673 

704755 
1080624 
1292050 

1808871 

1808871 

1891092 

23.96166 

2654576 

845706 
1397764 
2725052 

2102518· 

1057132 

1468239 

1173600)3813600 
26400001 1973313 

5544000 1973313 

1197000 ) 
12579430)13776430 2678068 

12579430 2678068 

2102518 

2640000 1973313 

i 

183017 
293936 
258812 

924328 

1072221 

842248 

1386493 

1571358 

1093665 

122011 

146783 

241065 

245871 

, 
310092 

651193 

1477569 

1477569 

310092 

tlOT£: flquces In brackets in.the final column indicate cost/ton based on 80% l.f. for barges ~s well. 

1) 

2 ) 

Baco Barge. £100,000 (1982) obtained from Rhein Maas 1981 Value. £88,000 

LdSh Barge. $125,000 (1992) 'obtained from Avondale Shipyards. 

exchange rata a5 at Dec. 1981 • £56,410. 
To r~duce to 1981 cost. '125,000 - 12% x 1.95 

Total 

939673 

887772 
1374560 
1550862 

2733199 

2881092 

2733340 

3782659 

4225934 

845706 
1397764 
2725052 

3196183 

1179143 

1615022 

2524470 

2624506 

4401508 

4155637 

2102518 

2283405 

Cost/Ton of 
Effective 
Capacity 

9.6 

7.5 
9.4 

10.6 

17.8 

16.6 

19.5 

20.3 

19.4 

16.8 
14.4 
11.2 

20.49 

7.9 

18.39 

15.3(16.9) 

13.1(16.4) 

10.4(12.3) 

9.85 (12. 3) 

11.3 

22.9 



TABLE 7.4: Calculations of Annual FUel Expenses (£) 

:YPE or SHIP 

:onventlonal 

iemt Container 

" 
" 

:ellular Container 

" 
" 
" 
" 

Pure Ra-Ro 

D 

22000 

16000 

20700 

24000 

1000 TEU 

1160 TEU 

911 TEU 

1500 TEU 

1700 TEU 

5250 

" 12161 

" 31600 

Ro~Ro Container 24262 

Bulk Container 21839 

Bulk-Ra-Ro Container 10865 

Barge Container(BACO) 21800 
Barges only (BACO) 

LASH Container 
Pure LASH 

Ra-Ro Container 
(Pure Ra-Ro) 

25 Barges 
41000 

24262 

16 

18 

18 

17 

22 

22 
21 

19 

22 

19 

17 
21 ' 

18 

16 

14 

15 

22 

18 

B P 

12500 

14400 

16800 

11600 

17400 

27300 

26600 

22575 

33500 

10400 

10400 

30200 

17400 

11500 

9300 

10700 

32000' 

17400 

oun 

21 

15 

18 

21 

11 

13 

10 

16 

18 

3 

5 

10 

13 

12 

8 

9 

3 

12 

5 

8.5 

NOTE: • Shaft Horsepower and TUrbine Engine 

oyage 

24 

21 

21 

22 
17 

17 

18 

20 

17 

20 

22 

18 

21 

24 

27 

25 

25 

17 
17 

21 

me y onsum t on 

In Port at ea 
Mdo ro Md r 

2 1.5 2 45 

2 1.5 

2 1.5 

2 1.5 

4 2 

4 2 

4 2 

4 2 

5 2 

4 2.0 

4 2.0 

5 2.0 

4 2 

4 2 

.' 2 4 2 

4 2 

5 2 

5 ,2 

4 2 

2 52 

2 61 

2 42 

2.5i 63 
98 

96 

81 

3 121 

2.5' 37 

2.5 37 

3 ,109 

2.5 63 

2.5, 41 

2.5 34 

2.5 39 

2.5

1 

39 

3 154 

3 154 

2.5, 63 

oa e Toa F'Ue o a o. 
(Tons) . Expenses 

onsumpt on p 
per round voyage 
In Port at Sea 
Mdo Fo "do Fa 

In Port at Sea 

Overs 
Annual 
Cost 

"do Fa "do Fa Md ro 

42 32 48 1080 

30 23 42 1092 

90 1112 14130 107864 

72 1115 11304 108155 

75644 875909 

67328 1091425 

951553 

1158753 

1224274 36 27 

42 32 

44 22 
52 26 

40 

64 

90 

12 

20 

32 

36 

6 

20 10 
50 20 

52 26 

48 24 

32 16 

36 18 

12, 6 

60 24 

25 10 

34 17 

42 1281 78 1308 12246 126876 72785 

44 924 86 956 13502, 92732 77584 

1151489 

,772288 

43 1071 87 1093 13659 106021 10~504 1327656 

43 1666 95 1692 14915 164124 125026 1969730 

849872 

1436160 
2094756 

2194812 

1727977 

2251580 

1231440 

45 1728 95 

50 1620 114 

51, 2057 141 

50 740 62 

55 814 75 

54 1962 104 

53 1323 105 

60 984 108 

68 918 100 

63 975 99 

63 975 75 

51 2618 111 

51 2618 76 

53 1323 

1748 14915 169556 98640 

1652 17898 160244 127574 

2093 22137 203021 176220 

746 9734 72362 36990 

824 11775 79928 51375 

1982 16328 192254 117480 

1349 16485 130853 110066 

1008 16956 97776 94694 

934 15700 90598 65760 

993 15~43 96321 76199 

981 11775 95157 30825 

2642 17427 256274 142151 

2628 11932 154916 ,78320 

83844 

2096172 

1600403 

2075360 

1194450 

1094913 1146288 

2385504 2502984 

1407516 1517582 

1006733 1101427 

997220 1062980 

1076000 1152199 

1305825 1336650 

3169631 3311782 

4191248 4269568 

1639824 1723668 

os 
Per 
Ton 

9.70 

9.73 

8.35 

5.83 

9.35 

12.06 

15.68 

9.28 

10.35 

24.43 

11.78 

10.36 
IV 

9.73 -J 

7.4g(J1 

12.10 I 

6.98 

6.68 

7.85 

9.76 



TABLE 7.5: Port Charges (£1 

'YPE OF SHIP OWT NRT Time In Portl No. of Round SeethIng/HoorIng Conservancy Light Dues pIlotage Total Port Port Charge) 
Round vo}:age VOl8geslYr. Dues Dues Charges Frelght Ton 

:onventlonal 22000 9400 21 7.8 122151 91650 18330 2B1 232412 2.37 

ieml Container 16000 6731 15 9.7 60720 81613 16323 349 159005 1.3 

20700 8872 18 8.8 986B5 97592 19518 317 216112 1.47 
.. 24000 632B 21 8.0 84340 63280 12656 28B 160564 1.10 

'ellular Container 1000TEU 8000 11 12.0 51648 120000 24000 432 196080 1.28 

1160TEU 12475 13 11.7 107133 182447 36489 421 326490 LBB 
.. 911TEU 12301 10 12.0 64949 184515 36903 432 286799 2.05 
.. 1500TEU 18500' 16 9.7 , 1841175 224313 44863 349 454000 2.44 

.. 1700TEU 19500 IB 10.0 246480 243750 48750 360 539340 2.48 

'ure Ra-Ra 5250 1853 3 15.0 3669 34744 6949 540 45902 0.91 

.. 12161 11618 5 12.5 31950 181531 36306 450 250237 2.57 

.. 31600 12000 10 12.0 63360 180000 36000 432 279792 1.15 
N 

to-Ra Container 24262 7623 13 10.3 57631 98146 19629 371 175777 1.13 -..J 

]u lk Container 21839 8123 12 9.6 49596 97476 19495 346 166913 1.12 
0' 

3ulk-Ro-Ro Container 10B65 hB6 B 10.0 14030 49825 9965 360 741BO 0.·B4 

large Contalner(BACO) 21BOO 1526B 9 10.3 62275 196576 39315 371 298537 1.81 

3ACO (Barges only) • .. 2 13.0 17467 248105 49621 46B 315661 3.16 

~CO-2S Saeo Barges .. .. 3 12.5 25192 238563 47'713 450 311918 1.55 

.ASH Container 41000 22464 12 12.1 172874 339768 67392 436 580470 1.38 

Jure LASH 41000 • 5 16.0 79073 4492BO B9856(16rl 576 618785 1.41 

la-Rc Container 24262 7623 8.5 12.0 34212 114345 22869 432 171858 0.92 
(Pure Ra-Ra) 

Note: • Assumed to be les8 than that of the 1700 TEU ship because the net tonnage of the 1500 TEU vessel is not known. 



TABLE 7.6: Oeeratlng and Vo:t:age Costs !q 

DIIT Crew Cost Ma ntenance & Ma n enanee a u - ta FIle Cost Po< Co. Cost Per Cost Per Ton 
rYPE or SHIP Insurance-Ships Insurance-Units Oper tlng Ton of Total 

Co t Shi Cost 

:onventlonal 22000 720510 216000 93 510 951553 232412 1183965 2120475 21.22 31.22 
Seml-Contalner 16000 720510 162000 24057 906567 1158753 159005 1317758 2224325 18.67 26.17 , , 

" 20700 720510 24B400 38637 1001547 1224274 216112 1440386 2447933 16.70 26.10 

" 24000 720510 297000 34020 1051530 849872 160564 1010436. 2061966 14.15 24.75 
:ellular Container 1000 TEU 638176 415800 121500 1175476 1436160 196,OBO 1632240 2807716 18.28 36.08 

" 1160 nu 638176 415800 140940 1194916 2094756 3264~0 2421246 3616162 20.82 37.42 

" 911 TEU 638176 434700 110711 1183587 2194812 286799 2481611 3665198 26.19 45.69 
182250 

, 
" 1500 TEU 638176 550800 1371226 1727977 454000 2181977 3553203 19.08 39.36 

" 1700 TEU 638176 610200 206550 1454926 2251560 ·539340 2790920 4245646 19.51 36.91 
Pure Ro-Ra 5250 370548 194400 564948 1231440 45902 1277342 1842290 36.55 53.35 

12161 638176 321300 959476 1146288 250237 1396525 2356001 24.22 38.62 

" 31600 638176 626400 126~576. 2502964 279792 2782776 4047352 16.68 27.88 I\) ...., 
Ro-Ro Container 24262 638176 483300 143759 1265'235 1517582 175777 1693359 2958594 19.00 39.5 ...., 
Ro-Ro Container 24262 63B176 483300 1121476 1723668 171858 1895526 3017002 16.1 27.4 

(PUre Ra-Ra) 

Bulk Container' 21839 638176 243000 16038 897214 1101427 166913 1268340 2165554 14.6 22.5 
Bulk Ra-Ro Container 10865 638176 337500 19294 994970 1062980 74180 1137160 ' 2132130 24.28 42.67 
Barge Container 21800 638176 453600 102967 1194743 1152199 298B7 1450736 2645479 16.03(17.7) 31.33(34.6) 

( SACO) 

Barge Container (25 SACO 638176 453600 149688 1241464 1336650 311918 1648568 2890032 14.45(18.0) 27.55(34.5) 
(Pure acV) Barges) 

LASH Container 41000 638176 615600 371964 1625740 3311782 580470 3892252 5517992 13.08(15.4) 23.48(27.7) 

Pure LASH 4100 638176 615600 339645 1594"421 4269568 618785 4888353 6482774 14.82(19.2) 26.12(31.5 ) 



TABLE 7.7. DaUl Coat of Shleta Time 1n Port and at Sea 'l! 

TYPE or SHIP capital 1 • "(ship) I • M(UnIEs) Crew Dally ,ixed Port Chargee Fuel in Port Total in Port FUel at Total at DWT 
Cost Sea Sea 

Conventional 2685 617 2059 5361 664 216 6241 2503 7864 22000 .. 
Seml-Container 2537 463 69 2059 5128', 454 192 5774 3118 8246 495 TEU 

16000 

• 3927 710 110 2059 6806 i 617 208 7631 3290 10096 795 TEU 
20788 

" 4431 849 97 2059 .74'36 j 459 222 8117 2207. 9643 700 TEU 
24000 

Cellular Container 7809 1188 347 1823 11167l 560 310 12037 3793 14960 1000 nu 
• 18000 
\ .. 8232 1188 403 .. 1823 11646 933 357 . 12936 5628 17274 1160 nu 

19150 

• 7810 1242 316 1823 11191 819 282 12292 5989 17180 911 TEU 
24946 

• 10808 1574 521 1823 14726 I 1297 Il'l1 365 16388 4573 19299 1500 TEU 
30000 0 

• 12074 1743 590 1823 16230 . 1541 504 18275 5930 22160 1700 TEU C 
32400 

Puce Ro-Ra 2416 555 1823 4794 131 106 5031 3413 8207 5250 

• 3994 918 1059 5971 715 147 6833 3128 >9099 12161 

• 7786 1790 1823 5399 799 336 6534 6816 12215 31600 

Ra-Ra Container 9132 1381 411 1823 12747 502. 315 13564 4021 16768 1183 TEU 
24262 

Ra-Ro Container 6007 1381 1823 9211 ": 
(Pure Ro-Ro) . 

Bulk Container 3369 697 46 1823 5932- 477 271 6680 .. 2876 8808 330 'fEU 
21839 

Bulk Ra-Ra Container 4614 964 55 1823 7456 212 188 7856 2849 10305 397 TEU 
10865 

Barge Contalner(BACO) 7213 1296 294 1823 10626 853 218 11697 3074 13700 652 TEU 
21800 

Barge Container 8605 1296 428 1823 12152 891 88 13131 3731 15883 25 Barges 
(Pur .. IICV) 21800 

LASH Container 12576 1759 1063 1823 17221 1658 406 19285 9056 26277 665 TEU 
41000 

Pure LASH 11873 1759 970 1823 16425 1768 224 18417 11975 28400 69 U\SH 
41000 



TABLE 7.8: Percentage Distrlbution of Shie Costa 

capItal Cost on Investment Operating and Voyage Costs i of Total operatio~ai Cost 
Maintenance and Insurance (including Voyage) 

:YPE OF SHIP Ship Container Barge Total Fuel Port Total" DWl' Fuel Cost Crew Cost Port 
Capital Crew Ship Container Barge Cost Operatlng as ~ of as ~ of Charges 

OeeratlaiaJ. Operatla'\al 

:onventlonal 30.7 30.7 23.5 7.1 31.1 7.6 69.3 22000 44.8 34.0 10.9 

ieml-Contalner 22.6 5.9 28.5 23.2 5.2 0.77 37.2 5.1 71.5 16008 52.1 32.3 7.1 
.. 28.0 7.6 35.6 18.7 7.4 1.0 31.7 5.6 64.4 20700 49.3 29.4 8.8 
.. 35.8 7.2 43.0 20.0 8.2 . 0.9 23.5 4.4 57.0 24000 41.2 . 34.9 7.8 

:ellu lar Container 32.6 16.7 49.3 11.5 7.5 2.2 26.0 3.5 50.7 18000 51.1 22.7 6.9 

27.8 16.5 44.3 9.8 6.4 2.2 32.2 5.1 55.7 19150 57.9 17.6 9.0 

29.6 13.2 42.8 10.0' 6.8 1.7 34.3 4.4 57.2 24946 59.8 17.4 7.8 

30000 

31.3 18.6 49.9 7.5 7.2 2.4 26.6 6.4 50.1 32400 53.0 15.0 12.7 

'ure Ra-Ro 31.5 31.5 13.8 . 7.2 45.8 1.7 68.5 5250 66.8 20.1 2.4 
.. 37.2 37.2 17.0 8.6 30.5 6.7 62.8 12161 48.6 27.1 10.6", 
.. 40.2 40.2 9.4 9.2 37.0 4.1 59.8 31600 61.8 15.8 6.9 ~ 

to-Ro ContaIner 34.1 17.7 51.8 10.4 7.9 2.3 24.7 2.9 48.2 24262 51.2 21.5 5.9 .I 

~o-Ro Container 
(pu re Ra-Ra) •. 

~ulk Container 21839 

3ulk Rc-Rc Container 39.2 3.9 43.1 17.0 9.0 0.5 28.4 2.0 56.9 10865 49.8 29.9 3.4 

Jarge Container 38.2 4.7 6.0 48.9 12.3 8.7 2.0 22.3 5.7 51.0 21800 43.5 24.1 11. 2 

3arge Container 35.8 11.8 47.6 11.5 8.2 2.7 24.2 5.7 52.4 n 46.2 22.0 10.7 
(Pure BCV Conflgu-

atlon) 

..ASH Container ·27.0 2.5 15.0 44.5 6.4 6.2 3.7 33.4 5.8 55.5 41000 60.0 11.5 10.5 

'u re LASH 25.1 13.9 39.0 6.0 5.8 3.1 40.1 5.8 61.0 41000 65.8 9.8 9.5 
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CHAPTER 8: BARGE-CARRIER POTENTIAL ,FOR THE NIGERIAN TRADE 

8.1 Introduction 

The preceding chapters have set the contextual framework 

from which ~ost of the sUbject-matter of this ~ection will' be 

derived. In Chapter 4 a detailed analysis of the performance 

of the Nigerian economy was undertaken as well as an explora

tion of the future economic outlook. Such analysis is very 

important to a research of this kind since the supply of ship

ping capacity or rather the choice of a shipping technology 

depends greatly on the nature and volume of traffic on the 

prospective trade route as well as the route conditions dis

cussed above. Other sections have dealt with various related 

aspects of the main theme of this research including the state 

of land transport development and inland waterways network. 

In Chapter 7, the competitive efficiency and hence economic 

potential of the barge carrying ship has been amply demon'strated. 

In this section the general market role of barge-carriers is 

discussed as a prelude to a detailed treatment of the traffic 

potential of the barge-carrier in the Nigerian trade. 

8.2 Barge-Carrier Market Role 

From the catalogue of BCV systems discussed in Chapter 2, the 

flexibil i ty of the barge-carrier as a "carry all" technology 

in terms of commodity range was mentioned. The market role 

of the barge-carrier in any operating environment derives 

entirely from its versatility to carry a wide variety of cargo 

mix. As already discussed BCVs are physically capable of 

carrying any type of cargo in whatever form fram break-bulk 

general cargo to bulk cargoes and heavy lifts including odd 

and oversize cargoes. There are three situations when flexi

bility in ship hardware is rus:\1'~-;: First on routes 

where the economies of size of large ships may be available 
I 

only when containers, bulk, break-bulk ,and semi-bulk cargo 

flows are aggregated and may outweigh the benefits of speciali

sation. Second, when there is a need for flexibility to allow 
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ships to trade between sectors; and finally when there are' 

needs of routes in transition, where intermediate unit load 

systems and flexible ships may be more appropriate to local 

hinterlands and labour conditions. These conditions are all 

prevalent in the Nigerian trade just as they are in other 

less developed countries and of themselves set a barrier to 

the increased application of specialised shipping systems 

on such trade routes. 8arge-carriers in view of their 

diverse cargo capability fit into these situations very well. 

There are today enough operational experience on the diverse 

market role of BCVs and also a num~er of stUdies on the 

future prospect of the system and the in-roads it is making 

into the freight market. Prominent amongst these stUdies is 

an American study which in 1976 examined the commodity make

up of three ship types, as shown in Table 8.1, for three main 

routes served by American liner services. David Hilling 

analysing the results of this stUdy stated that the earlier 

view of the future prospect of 8CVs lying in the neo-bulk 

sector (high value bulk goods like steel and fcrest products) 

was given only "partiaJ support" by the 'results as the con

tainership was found to be more specialise.d than the barge

carrier. The conventional was found to be the least special~ 

ised. 

, l' TA8LE 8.1: Cumu atlve PercentaCJe of Cargo Distributio:1 by 
Type of 'v'essel 

Top Three Commodi ti es Top Fifteen Commodities 

8CV CS B8 8CV CS 88 

Route A 
Exports 57 33 49 97 77 89 
Imports 46 53 44 88 97 95 

Route B 
Exports 52 69 50 91 98 90 
Imports 80 58 71 95 95 96 

Route C 
Exports 47 41 49 91 83 87 
Imports 39 43 36 89 91 89 

SOURCE: Hilling, D: 8arge Carrier inventory;' Ibid, based 0:1 
Report by National Maritime R~search Centre! Ref. 1. 
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In terms of commodity composition the barge-carrier's 

highest scoring top three commodities on the routes studied 

included, iron and steel, fertiliser, cereals, forest 

products, fruit and vegetables, animal feed and machinery. 

Chemicals, beverages, tobacco: transport equipment and fish 

also formed part of the list when the commodity range is 

increased to. the top five on each trade route. Although in 

general, the study found that the bulk of barge-carrier 

traffic composed of raw materials and intermediate products 

resuLting in their having the 100vest cargo value/weight 

ratio in five of the six trades, barge-carriers, on the whole, 

were found to carry all the forty commodity groups studied 

with the exception of three (meat/meat preparations, dairy 

products/eggs and vegetable oils/fats) because of the 

specialised handling and stowage required by these commodities. 

This study was based on cargo flows in 1973 but today most 

barge types provide refrigerated capacity e.g. Seabee's chill 

barge and carry reefer container-s to cater for such products. 

There is certainly, no doubt, that 9arge-carriers are quite 

competitive right across the freight market by virtue of their 

adaptability and versatility. Such versatility looked at from 

another angle, however, could ~ean that barge-carriers will 

have to spread their marketing efforts right across the entire 

spectrum of the freight market where at one end they compete 

with container ships, ro-ro and conventional/s~mi-container 

ships for break-bulk cargo, and at the other end with bulk

carriers for low-value bulk cargo. It is, however, often the 

practice that well established and entrenched operators in 

some. market segments, such as conferences, with their tied on 

shipper loyalties, could resort to a priCing policy which can 

endanger the competitive position of barge-carriers in such 

segments. The historically volatile freight rates in the 

bulk sector can also affect the position of a "carry all" 

operator. 8y and large, however, the barge-carriers repre

sent a flexible system which can adapt to changes in market 

conditions, whatever the pressures from specialised operators. 
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8.3 Current Limitations to the Increased Use of 

Containers in Nigeria 

The container ship with all its virtues has its limitations. 

The major disadvantages of the cellular ship are first its 

depe~dence on shore terminals, its limited flexibility of 

cargo acceptance and its specialisation or rather dependence 

on the boxes segment of the market. Although, not surpris

ingly, a diversity of cargo can be put into a container, 

this is always done at a very high cost and often higher in 

imbalanced trades. The current cargo imbalance in Nigeria, 

in which the total imports are some 10-12 times larger than 

current containerisable exports is worsened by the fact that 

some commodities are difficult to containerise. For example, 

there is evidence that those agricultural products that 

move presently in containers have encountered problems with 

mildew, etc. The door-to-door concept of the container 

system is also difficult to realise at the Nigerian end as 

currently containers undergo a 100% customs inspection. 

Certainly unloading and then reloading of the contents of a 

container will disSipate a great deal of the benefits of a 

door-to-door service. In fact it would be a better operating 

strategy to return the unloaded container back to the ship 

while the unloaded cargo is directly loaded on to a road 

vehicle for onward inland delivery, instead of reloading the 

container for inland delivery especially when a balance of 

export flows which could use containers does ~ot exist. 

Although the ports of Lagos/Apapa and Port Harcourt receive 

a considerable amount of containers moved from inland points, 

the inland movements of export cargo from inland destinations 

could not be greatly improved without a substantial improve

ment in the balance of cargo flow. From our discussions of 

the industrial structure of Nigeria which is prese~tly 

dominated by light industries manufacturing consumer goods, 

chiefly textiles, toiletries, soft drinks, etc. t~ere is not 

much that can be expected, at least, In the medium term. It 

is not surpriSing therefore that even though containerisation 

was introduced to the West African trade in 1965, well before 
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OCL (Overseas Container Line) got going and even before 

Sealand's first transatlantic container, containerisation 

still covers only about 45% of the trade on the U.K. route 

and under 25% from North America(2). 

If the difficulties of using containers in the port are com

bined with the existence of container congestion within the " 

port area due to inadequate stacking area or port congestion 

then the shipowners completely lose the benefits of faster 

turn-round times offered by unitisation. Ship's time in 

port can be very expensive as discussed in the previous 

chapter especially when the opportunity cost of capital is 

considered. This has been somewhat the situation in Nigerian 
.) 

ports. To lend credence to this finding it is worthwhile to 

quote in some detail from the operating experience of Barber 

of Ocean Transport and Trading Limited, owners of Inland 

Containers (Nigeria) Limited. In elaborating on the reasons 

why containerisation in West Africa has proceeded relatively 

slowly, he noted that: 

"The problems have lain partly in developing sufficient 

port facilities and inland infrastructure to handle 

the change to containers - and indeed the overall 

increase in import volumes during the seventies. 

There have certainly been some substantial improve

ments in ports throughout the area and Nigeria, for 

example, has built several new ports. And Inland, 

my own company has successfully established a container 

base at Kano in Northern Nigeria; boxes are moved in 

bond by Nigerian Railways and customs cleared inland ••• 

Yet despi te all 

remains as much 

the progress container congestion ~ ) 

a threat as break-bulk congestion".!1.. 

He blamed the recurrence of congestion on inadequate terminal. 

space and/or slow collection by receivers. This congestion in 

the ports is further exacerbated by congestion in the cities 

because the current port systems are located within the hearts 

of major cities, and are therefore often very congested. 

Another major barrier to rapid containerisation of the Nigerian 



- 288 -

trade is the physical limitations of the existing ports. 

The North Atlantic study referred to in the previous 

section (ReferenceLPl seem to have concluded that the 

optimum ship size for the i ti.neraries considered in the 

North Atlantic lie between the 2,000-2,500 TEU range with 

high penalties for using ships smaller than 1,500 TEUs and 

little cost savings for using ships larger than 2,500 TEUs. 

This means that container ships are more economical at the 

larger capacity end with costs at sea per ton decreasing 

as ship size gets bigger; i.e. economies of ship size at 

sea (Table 7.13.al ~nd diseconomies to size in port (Table 

7.20). There is sufficient analytical evidence to support 

these theories. These sizes of container ships are precluded 

from operating to Nigeria because of the enormous trade 

volumes they need to be cost-effective and because of draft 

limitations at Nigerian ports. A vessel of 2,000 TEUs has 

a draught in the order of 40ft (11.5ml, and a length in 

excess of 244m overall. Presently, while the depth along

side the Apapa container berths is 11.5m, the approach 

channel depth is 9.5m~ It has been' noted that to deepen this 

would require sUbstantial dredging and would, in the case of 

much of the Apapa quays, require complete rebuilding of the 

quay itself since to dredge to deeper depths would undermi.ne 

the foundations of the existing facilities. 

In addition to this, is the more pervasive problem of restricted 

channel width. As pointed out in Chapter 5, all Nigerian ports 

are ·located up river from the mouths of major rivers or tidal 

estuaries which are subjected to littoral drift and sand 

transport leaving them all the time with a sand bar. In a 

tl.dally affected estuary such as that of Lagos, for example, 

the direction of the water current shifts with the tides. 

Under such circumstances a container ship. must be prepared to 

drop anchor under loss of power and be turned completely end

to-end around its anchor cable in the channel. This means that 

the length of the ship must not be greater than tHe width of 

the channel, because of the great danger of the ship being 

grounded in the shoal area, on either side of the channel. 

This channel restriction is said to pose a considerable problem 
"" 
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in the Tin Can area. Therefore, all Nigerian ports are 

physically restricted to receive large ships with great , 
drafts. 

This means that the most economical large container ships 

can not tra.de on the Nigerian route •. If even medium-sized 

container ships served the route, there is still the problem 

of und~r-deck broken stowage which is particularly important 

in trades having restrictions of length and draft as ships 

subject to such handicaps need to carry a lot more paying 

cargo to make up for the loss·of deadweight capacity. The 

problem of dependence on ports could be solved by geared 

container ships with their own cargo handling gear. While 

this can be a useful temporary measure to avoid the costs 

associated with congestion, to incur the penalties of the 

cellular ships restricted cargo carrying capability and 

those associated with loss of deadweight capacity due to the 

weight uptake of the gear and, to forego the high cargo 

handling productivity of shore-based gears, is hardly an 

optimum operating compromise especially in imbalanced trades. 

A third major barrier is the number of container facilities 

needed to cope \·:ith future container traffic. Table 5.11 

in Chapter 5 gives the total cargo tonnage that passed 

through all Nigerian ports as 11 million tons in 1978/79. 

According to the M.I.T. forecast (Table 5.13) this is expected 

to increase to 60 million tons by 2000, a more than five-fold 

rise over a 20-year period. For 1985, the stUdy predicted a 

trade volume of 26 million tons. This is expected to increase 

by a factor of almost 2.5 by the year 2000. This means that 

the present port system must more than double in handling 

capacity in the fifteen years between 1985 and 2000. Table 

5.14 indicate that the total of existing and new port capaci

ties in 1985 will be 19 million tons. This is certainly less 

than the projected 26 million tons by a factor of 1.4. Taking 

this 19 million-ton port capacity into consideration means 
I 

that Nigeria's 1985 port capacity will have to tr~bble in 

order to cope with the 60 million tons of forecasted future 

traffic. Certainly worse container congestion could be ahead 
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especially as finding economical locations for the new 

facilities within the existing port structure is out of the 

question, unless the Ocean terminal comes into operation in 

-time. 

It must, however, be emphasised that most of these barriers 

to rapid implementation of containerisation in Nigeria could 

be removed if the planned new Ocean terminal goes into 

ope-ra tion by the -year 2000, al though the fundamental problem 

of cargo imbalance would, from all indications take a much 

longer time span tq balance as it is directly related to the 

level of industrialisation of the country. 

Currently, however, there is a growing body of evidence to 

suggest that full container operations to west Africa in 

general offer a much poorer level of service to shippers .. 

Roy Pearson of Liverpool University's Marine Transport Centre 

in his recent study of container ships' service quality and 

performance on different container routes(3), found that 

UKWAL ships serving West Africa in 1977 spent more time in 

port (54%) than at sea even though only three regular port 

calls were made. This is a figure which can be likened to 

the performance of conventional ships. :;,_~ noted that even 

though round voyage distances were similar to those on the 

North Atlantic, the latter trade completed the round voyage 

in about 4 weeks, whereas UKWAL services took twice as long. 

At Apapa, the average number of days per call was 17.2 days. 

In terms of regularity performance UKWAL scored the lowest at 

51%. These results might have been that poor because of the 

year chosen, as there was still serious congestion at Nigerian 

ports especially Apapa (Table 5.10). This is, perhaps, the 

main reason for the differences which exist in Table 8.2 based 

on the author's calculation of trading performance of two 

cellular ships and two hybrid ships currently operating to 

Nigeria from Europe based on Lloyds Voyage Records of 1981. 

However, Table 8.2 gives some. credence to Pearson's findings. 

All four ships are part of the cost-analysis of the previous 

chapter. See Table 7.1 for their characteristics. Whatever 

differences exist between their real-life performance and cur 

r 
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TABLE 8.2.a: Container Ship Performance on the Nigerian Trade Route 

Vessel Type Period Operational Time in Port Time at Sea % Port Time % Sea Time 
days (days) (days) 

Fully Cellular 6.12.80- 7.6.81 183 76 107 41.5 58.5 
(1160 TEUs) 

Cellular 3.12.80-11.6.81 190 62 128 32.6 67.4 
(911 TEUs) 

Ro-Ro Container 30.11.80-31.5.81 182 64 118 35.2 64.8 
(1183 rEUs) 

Bulk Container 19.10.80- 5.6.81 (229-43) 186 72 114 38.7 61.3 
(330 TEUs) , I 

IV 
\0 ... 

TABLE 8.2.b: 

, 
Round Duration Time ln Time at Total No. Average Average 

Vessel Period Voyages Per Port (days) Sea(days) % Port of Calls Call Per Port Time 
Per Round Per Round Per Round Time Per Round 'Per Call 

Period Voyage Voyage Voyage Period Voyage (days) 

Boringia (F.C. ) 6.12.80- 5 36.6 15.2 21.4 41.5 65 13 1. 2~ 
7.6.81 

Irma Delmas(II) 3.12.80- 5 38.0 12.4 25.6 32.6 45 9 1.4 
11.6.81 

Hoegh Baniere 4.5 40.4 14.2 26.2 35.1 53 11.8 1.2 

" '- ;.,.. -_. 

Andre Delma.s> 3, 62 24.0 38.0 38.7 31 12.7 1.9 
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analysis in Chapter 7 is mainly due to the fact that a two

port itinerary has been used above while in reality these 

ships operate a multi-port itinerary; and also due to the 

differences in operating time - 6 months against one year. 

However, there is some agreement in their port time. In 

Table 7.2 the total port time for the year is 43.5% for 

Boringia, 35.7% for Irma Delmas, 38.3% for Hoegh Baniere 

and 34% for Andre Delmas. These figures fit in well with 

those in Table 8.2.b. Clearly, container ships spend more 

time in port than barge-carriers on similar route length. 

See the performance of barge-carriers on the North Atlantic 

and Europe to West African service. Also they make far 

more calls than barge-carriers in general (Tables 2.6 and 

2.7). For instance, the Boringia made 65 calls in six months 

and Irma Delmas 45, whereas the average for the Baco ships 

which operated for a full year is 48 calls, and 32 calls 

for BCVs on the North Atlantic. No BCV exceeded 50 calls 

and yet all the BCVs in Table 2.7 (excluding the smaller 

Baco ships) are twice the size of the above cellular ships. 

The ships were able to turn out impressive round voyages 

because of their speeds 21-22 knots. The Hoegh Baniere 

with its container complement of 1183 TEUs is equally vUl

nerable and shows a longer round voyage time apparently 

because of its speed of 18 knots. The Andre Delmas at 

16 knots did not perform well and spent a lot of time in 

port perhaps to confirm the widely held view that "conbulker~", 

as they are sometimes called, find it difficult to secure 

cargo for their bulk role. However, all the ships have an 

impressive port time per call but since this is an average, 

there could be more in it than meets the eye. These .ships 

are particularly chosen for their size. They all have a.bout 

the same size as the Baco-Liners,and comparing size for size, 

the suitability of the Baco ships in particular in their 

present role is indisputable, whether from the point of view 
i 

of their theoretical performance or operations in practice. 
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8.4 Traffic Potential for Barqe-Carrying Ships and 

Inland Waterways Transport 

An evaluation of the traffic potential of a shipping system 

requires an appraisal of the present and future position 

of a country's foreign trade based on the country's general 

economic outlook. Also an understanding of the source and 

destination relationships of exports and imports within the 

country is essential as well as knowledge of the industrial 

structure and locations. In Nigeria presently there is no 

official record of the regional distribution of imports and 

exports, -"no reliable statistics of actual industrial Y 
locations and the input and output distribution channels of 

the industries. What is known however, is that most indus

tries are located near sea ports and in the large centres 

of population and economic activity. Unfortunately the 

current state of statistical records makes it difficult to 

determine commodity flows within the country. 

In view of this difficulty it was necessary to base the bulk 

of the evaluation don~ in this section on the statistics on , 
foreign trade, forecast,future trade potential, industrial 

input and production; and special industrial projects based 

on development plans whose inputs, outputs and location are 

suitable for inland waterway transport and hence barge

carriers. Also an attempt is made by using inland destinations 

and origins of imports and exports forecast by the M.I.T. 

study over a period of 25 years to assess barge-carrier and 

waterway traffic prospects. These potentials are all dis

cussed in the light of the conditions of the waterways sur

veyed in Chapter 6 and also the competitive conditions of the 

other inland transport means discussed in Chapter 5 as well as 

the conditions and outlook of the Nigerian economy in general 

(Ch"apter 4). 

First, specific industries that offer prospects for barge 

traffic are discussed, then a general survey of planned andl 

or forecast volume of bulk cargo trade to be imported or 

exported from Nigeria, before going on to assess the transport 
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requirements for the receipt and distribution of those 

industries whl~offer prospects for waterway transport with 

particular consideration for the catchment areas of the 

proposed river ports at Baro, Idah, Ajaokuta and Onitsha. 

8.4.1 Traffic Potential Offered by Special National 

Industrial Development Projects 

The decision to locate the New Capital territory in the 

centre of the country and very close to the great waterways, 

and also the location of the Iron and Steel industry on the 

bank of the river Niger, present a new opportunity for river 

transportation. The following projects will depend directly 

on waterways transport: 

a) the Ajaokuta blast furnace complex; 

b) the Lokoja dam; 

c) the Jebba dam; 

d) the Mai kurdi dam; 

e) the New Federal Capital territory; 

f) Inland Steel Rolling mills. 

The Ajaokuta Steel Complex 

The Ajaokuta steel complex represents one of the most 

important development projects in the development of Nigerian 

industry. The overall construction of the plant and its 

operation will necessitate a considerable volume of heavy 

transport. For the transportation of the raw material 

inputs, construction materials and eventual distribution of 

steel products, the Government is-fully committed to the use 

of inland waterways as it confirms that "the year-round 

navigability of the Niger has become crucial not only to 

normal river traffic in Nigeria but more particul'arly to the 

requirements of the Ajoakuta steel mill"(S). For this pur

pose a dockyard and river port is planned for th~ steel'com

plex. (Figure 8.1.), The annual production capacity during 

the first phase which is expected to start in 1983 is 

expected to be 1.5 million tons of round steel products. 
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This initial phase is expected to expand to a capacity of 

2~6 million per annum and finally to 5 million tons by 1990 

or thereafter. No reliable figures on the staging of the 

expansion are available. But the National Steel Develop

ment Authority estimate that they will require the follow-

ing volume of coking coal: 

1982 600,000 tons 

1983 600,000 tons 

1984 1,200,000 tons 

1985 1,200,000 tons 

1986 2,500,000 tons 

1987 2,500,000 tons 

Although a University of Ife study (op cit) commissioned by 

the Nigerian Coal Corporation forecast a coal production 

level of some 4 million tons in 1990, the planners of the 

steel industry are not interested in local coal as it is 

not suitable for carbonisation (coke) for iron manufacture. 

It is estimated that the plant will start initially with 

imported coking coal rnd gradually introduce local coal to a 

level of about 30-50% by 1990. 

There is conflicting information regarding the importation 

of iron ore. There are ore deposits in Kwara state with a 

reserve of about 200 million tons and some in the former 

East Central state but the latter is not planned to be mined 

in the near future. The problem here again is the low 

quality of the ore. It is understood that the advanced 

sintering techniques being developed by the Russians for the 

plant will enable the use of local ore in the future. How

ever, there are some doubts as to whether the local ore wi 11 

be available in time, therefore, iron ore will be imported 

in the first several years of production. The estimate of 

iron ore import for the entire steel industry in Nigeria is 

some 11 million tons by the year 2000. Predicted volumes of 

iron ore and other dry bulk cargo are discussed below. 

In addition to these basic inputs other bulk cargo needed 

by the plant are estimated as follows: 
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TABLE 8.3: Other Raw Material Inputs 

Tons/Year 

Bulk manganese ore 80,000 

bauxite 20,000 

quartzite 20,000 

Barrels: ferro-alloys 10,000 

absorbent solar oil 7,500 

Bagged coaltar .pitch 700 

sulphite cellulose 750 

billets for rolling mills 550,000 

All the raw material inputs of the steel industry are 

expected to be brought into thE: country through the ports of 

Warri (Cgunnu) and/or Port Harcourt (Onne). Ajaokuta is 

only a village about 35km south o! the merger of rivers Niger 

and Benue, and a steel township forms part of the master plan 

for the development of the complex. Although there are no 

known estimates of the construction materials required for 

the building of the steel city, a project of that magnitude 

will certainly require a considerable amount of heavy car.~JO. 

As stated in Cha~ter 5, and shown in Figure 5.2 there is a 

plan to start the standard gQ~e rail network to connect 

Port Harcourt and Ajaokuta in the current plan period. 

Although the contract. for the Oturukpo to Ayangba section has 

just been awarded to the Chinese Civil Engineering Construction 

Corporation (CCECC), the final stretch from Ayangba to 

Ajaokuta is still to be settled. When started the whole con

struction will take several years to complete .. The completion 

time could be much longer in view of the fact that the river 

Niger is several miles wide at Ajaokuta which means that the 

rail link will need a bridge (Figure 8.1) otherwise the rail 

head may be on the opposite side of the river from. the steel 

mill. Such a bridge will require some considerable time to 

complete. As a result, barging bebleen Port Harcourt (Onne) 
I 

and Warri (Ogunnu) of imported coking coal, iron ore, construc-

tion materials, etc. will be the main means of transportation 

inland. Also the distribution of steel products such as bars, 

rods and beams mostly needed by the building industry will be 

conveniently transported by waterways to downstream and 

upstream centres to the c~tchment areas to be served by 
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the planned river ports, this will greatly restore the 

waterways traditional up river traffic ef building and 

construction materials. The importance of the waterways 

to the development and operation of the Ajaokuta Steel 

Works can be likened to the enormous service offered by 

the river Orinoco to the Ciudad Bolivar Iron and Steel 

Plant in Venezuela where the lower Orinoco is used for the 

upstream movement of coke to the plant and for downstream 

exports of iron ore(6) thus playing an important role in 

the industrial development of the tountry. The Niger-Denue 

system will be that useful when the iron ore mining in Kwara 

state starts as the state forms the Niger water shed with 

river ports like Jebba and Lokoja. 

Inland Rolling Mills 

The rolling mills at Oshogbo, Jos): Katsina, ['iinna and 

Sokoto are expected to produce rods and bars from billets 

supplied by the Delta Steel Plant in Warri. The first four 

are Federal Government projects expected to produce 210,OOC 

tons of rolled product~ per annum initially, while the 

Sokoto mill is c State project planned for a capacity of 

60,800 tons of bars annually. The Katsina mill is now to 

be redesigned into a full mini-steel complex based on scrap 

metal. Other projects of the iron and steel department 

include an aluminium smelter. Of all these mills, only the 

Minna mill can be expected to take advantage of river trans

prt since it is the closest to a transhipment port. Billets 

from Warri will be transhipped at Baro and brought to Minna 

by rail via the Minna-Baro line. The same could be done 

for the Jos rolling mill but billets vJould be transhipped at 

Makurdi for onward rail transport to Jos. Since there is 

no rail connection at present between Warri and Jos and the 

four phases of the standard gqUge implementation schedule ~ 

(Table 5.7) do not include Warri nor Katsina, it .is unlikely 
j • 

that the proposed extensions of rail network to Warri and 

Katsina will be undertaken before the year 2000. Therefore, 

it is proper to envisage that waterways will be used for some 

time to come. 
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The Lokoja Dam 

The Lokoja dam was estimated to take five years to construct 

requiring total construction materials of 932,000 tons, 

broken down as follows: 

Cement 501,000 tons 

Iron for reinforced concrete 120,000 tons 

Machinery, turbines, etc. 70,000 tons 

Vehicles 15,000 tons 

Wood 20,000 tons 

Gas oil 201,000 tons 

Explosives 5,000 tons 

Total 932,000 tons 

The dam is expected to go into operation sometime in the mid-

1980's and all construction materials will be waterborne - an 

annual traffic movement of 186,000 tons. 

It has been mentioned earlier that the Lokoja dam has an extra

ordinarily lucky location: located between the iron and steel 

industry and the new federal capital almost in the middle of 

the country (Figure 8.2). Both the steel works and the capital 

territory plus all the spin-off industries growing up around 

the steel complex would consume the bulk of the dam's hydro

electric power. Ideally, therefore, the dam should already be 

there to power these developments. Added: to the improved 

waterway services which the Lokoja dam will offer to the capi tal 

city a~d the steel complex are the social benefits which the 

large reservoir will offer as a priceless amenity for recreation 

and other intangible externalities. Also it can form the 

fishing pool to supply both the capital territory, the steel 

city and other nearby population centres with much needed protein. 

The Jebba, Shiroro and Makurdi Dams 

We have already stated that construction traffic for the Shiroro 

dam on the Kaduna river is moving by rail under contract. Even 

the Jebba dam is situated close to the railway line from Lagos, 
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which is 50% nearer than the nearest estuary port of the 

Niger. With the limited navigability of the river to Jebba 

there does not seem to be much river transport potential for 

the project traffic except, possibly installations ~nd heavy 

machinery consisting of large single unit items of some 

30 tons weight or more. There are no known commitments for 

the Makurdi plan yet. Barge traffic potential here will 

depend on when the project is started. If it starts after 

the Lokoja dam at which time navigation up to Makurdi shall 

have been improved, then river transport would have equal 

infrastructural opportunity as the railways. Otherwise 

project traffic may have to be shared between waterways 

and railways, and possibly the railways could have a better 

competitive edge than waterways because of the direct rail 

link from Port Harcourt. Contract for the Oturkpo to 

Makurdi section of the standard gQ~ge railway (Figure 5.2) ~ 

has already been awarded to Partlzanski Company of Yugoslavia. 

In any ci rcumsta'nce, hovlever, the oversized and heavy traff ic 

would be waterways'. Waterway traffic shares will also 

depend on barge-carrier and waterway operator's marketing 

efforts and port of en~ry of project materials. If· the 

project cargoes came in through the port 0,f Warri and in 

barges, certainly their onward inland transport would be on 

the waterways to the project site. 

The New Federal Capital 

Building of the new federal territory will certainly necessi

tate the transportation of heavy construction materials and 

eqUipment. Work has already begun on the site but there are 

no reliable figures on the quantity of materials and equipment 

required for the whole job. Some rough estimate puts the, 

requirements at 45,000 tons of steel and 300,000 tcns of 

cement annually(7). Since the rail connection planned for 

extending the Minna line to the Capital is not part of the 

four-phase railway expansion plan, (Table 5.7) it is reasonable 

to assign all the heavy traffic to waterways. Such traffic 

should be transhipped at Baro or possibly at Koton Karifi. It 

is tenatile to assume that ships carrying project cargoes for 
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the Capital would use the port of Warri instead of Lagos 

because of the suitability of water transport to project 

materials and the cheapness of water transport. The road 

distance between Lagos and Abuja is something like 854km 

whereas the waterway distance from Warri to Abuja via Koton 

Karifi which is almost within the Capital territory 

(Figure 8.2) is less than 650km. An integrated rail-road 

transport from Lagos to Minna and road to Abuja (117km) is 

about the same distance as the road distance. 

In view of the problems of the railways discussed earlier 

and the very long lead time required for the construction 

of the standard gQuge network plus the fact that majority 
f 

of construction traffic are not well SUited to rail and road 

transport, water transport does have an edge over the other 

inland modes. 

In terms of transport capacity, Table 8.4 shows that water

ways are handicapped to an extent because of the restrictions 

of navigable conditions. But if the planned capacities of 

Table 8.5 are taken into account, then waterways do pose a 

serious threat to the railways. With the big development 

projects with which the economy is saddled at the moment, it 

is unlikely that a comprehensive railway modernisation of 

the standard guage type could be achieved in the near future. 

On the other hand, there is a better possibility for the 

coming into being of the Lokoja dam and other dam projects 

since these projects are very vital to both the hydro-electric 

and agro-industrial needs of the economy. Therefore, the 

picture presented in Table 8.5 is a more likely possibility. 

All the foreign trade element of waterway traffic potential 

invariably applies to barge-carrying ships in their role as 

the means of transporting the barge on its maritime journey. 

The location of these special projects are graphically 

represented in Figure 8.2. 

8.4.2 Foreign Trade Traffic Potential 

", ,) 

To assess barge carrier CUm: waterway traff ic poten tial other 

f 



.- ---.- ... ;_ .. 

TABLE 8.4: Waterway Transport"Ca:pacit'ies"as 'at 1977 -' W.C~T.C. " 

" 
'" 

I 

, 
Motor Tank-aarge 
Tinker e.: I; : : -(. General Cargo aarge ,Flat top' . ,. .. ' ~. . , Barge :-: .!- , , : , ...... 

, , 

',' 

Curr .. T' '" 
SPB FlB I EKS I, elITe 1-6 CB I ,MC 1.3 CB 11 fB I 

Nos. Month ' Draft : 
avaIlable to- ~to- Sto- ~to- Sto-

~~ 
Sto- Sto-

Dead- .... g. aad- W!l.ge Oead- "'ge Dead... \'9go O.ad- .. age p.ad. g. Dead- w'ge Dud- ""ge 
weIgh ae- Fae- ~Ight Fle- " Fae- w.lght Fie- Fae- ... Ight Fae- weight Fae-

or eight tor tor weight tor tor ~elghti tor . tor tor .. - ... , '" " .. ;--- ~3, t --. '" 
ID t t, "-t-' t,"3 t .. 3, t .. 3, t, fl3, t t .. 3, t' .. 3, .. .. t t t t 

.. , . , 

, 
I J.~.~~ary ... _. ___ ._. 1,50 - · - - 360 2,05 363 1,65 ,. - ,.74,!l< 1,81 · · - -.. -.. ... . -_. '" .,._ .•. - ' " - , '.-" .. ,. ...... ... 
2 February " • · -'" , -".- ~'-. · , · ; 

.- '. · ,- ~ .. " · · · · " _.- _. . ... - ... - .. .. .. -......... , .., ...... .. ,j ••• . · -.' ,.' , --_ .. - ..... -.... -.'- - .. ~. .. , 
3 March . · · • · ,-.: · · . · · ", " · · · · .•... ---- .... -- ,--_.- ----- ... .. -:-.-;:- .. -_ .... .-. _ ..•. .. .. ,", •.. , - ' 

._ ..... .. 
. " r.r ~'i1' , .. 
," ~'I ~, 

4 }prll .. _' ___ ,_ ... . · " 0 · '0 0' · · · . : . · - - · ----.. .. ---.. . ... ~ .. -.. ;...;.- · ... .. _- . , .. .... _- · .. '. , 
,5 Moy - - · . 

-,...c, 
. , . · - · · . . · · · · .- .. ---_._------ ,----- ._ . .. _.- .. - ._._- ._ ... _._--- --... --" " 

1,30 
.. ; 

ZOO 2,55 297 2.02 ~~2.3 6 June · · - · ' · · 60Q · · · -,- '--" ... _-----_ .. ----.. -.--. . _-_. .. _-, .- ... --_ . .... .---. , .. ,- .... ........ 

7 July 2,50 1.700 0,7 1.420 iO!7! 600 1,23 508 1,18 790 1,55 1.200 .11 1.435 1,56 720 --- ._------- _ •• A .... __ 
' . 

8 August 2,50 1.700 0,7' 1.421) rl,77. 600 1,23 508 1,18 790 1,55 1.200 ,11 1,435 1,56 720 · ,_. ••••• _._. __ • __ '" A 
•••• ·A •• _ •• ' .. ...... - .. , ,. 

9 Septenber 2,50 1,700 0,7 1,420 0,77 600 1,23 508 1,18 790 1,55 1.200 ,11 1,435 1,56 720 -
~'1! 
,f; 

- .--. - -_._ .. _.- .. _ ........ .. . ....... , . .. ...... -, 

la October 2,50 1,700 0,7 1,420 ~~,7~. 600 1,23 508 1,18 790 1,55 1.200 ,11 1,435 1,56 720 · -. __ •• ___ •• _A ••• A_.A_ .. --- . . .... .. .. .... ......... . 'A' __ . " .. . 
" 

" 
, 

~,,77 
, 

11 November 2,50 1,700 0,7 1,420 600 1,23 508 1,18 790 1,55 1,.200 ,11 1,435 1,56 720 · .. -- ... _--_. -, ' __ A -, 
" 

12 Oecember 1,50 720 0,3 730 ~,39 360 ; 2,05 . , 363 1,65 405 3,02 740 ,81 740 ~,03 445 · 
'. •..• ":-,1. 

, 
i :"j , , ' 13 Average per year 2,10 1.537 0,71 1,305 10,;71 501 .. 1,60 445, 1.40 726 1,80 1.010 ,43 1,319 1,81 674 · , 
I"! .-....... -.. -.,-~, ............ .. 

I.; 11 ,. ,-
; 

~ .. ' SOURCE: ' Nigerian Waterway D~velopment Project,. Ibid.' 
~f; 

Ore Barge I Spec. aargq 
i 
I 
I 

OB I CWTC 7 
I 

Sto- Sto-I 
O.ad- ~ge ead- ""g~ 

weIght fac- eight fae-, 
tor tor I 
· ... I 

t .. 3, t 3 I 
ID /tl 

· - 340 
I 

2.3~ 

· · · . 

· · · -
I · - · -.. _ .. .. 
I 

· · - -_ .... _. ... 

- - 280 2,86 
". .. 

1,450 1,03 412 1,94, 

1,450 1,03 412 1,94 
, 

1,450 1,03 412 1,94 
I 

, 

1,450 1,03 412 1.94 

1,450 1,03 412 1,94 

750 1,99 340 2,35 

1,333 1,19 378 2, 121 

i, 

w 
0 
f\) 

" 

I" 
; .... 
>;'"; 

", 
"; 

. :. ~ 
i,· 
i/. 
L I 
If 

;t 
':.,. 



r ... 

. ~:-, , . 

,'(, 

fl.·r 

.:;-.:::: 

,\:..-

'" :4: 
:. :: 

..... 

\' 

~ur.r 

I los. 

1 
.. 

2 .-
3 

4 
.. -.. 

5 

6 ... 
7 

. ,'" 

8 

9 
-'" 

10 .. 

11 ... 

12 

13 

TA9LE 8.5: 

.... nth 

Janua,'Y 
.... -. 

February -
M4rch 

April _.0 •.••• _. _____ 

Hay ..... -. __ . __ .. -. __ .-
June ......... ----.. ---. 

July 
... ... _--------_.-
Au?~~: . _____ .. _ 

September 
. .. --.. 

October . . _. __ ._--_ . _ ... 

November ----_ ... _ .... 

December 

Average per year 

Plannp.d waterway Transport Capaci ties - C.VI.T.C. 

Hotor Tank-~arg. 
Tan~er i . , 

Draft . ' : 

avanabl spa FT8 I 

ead .. Sto- O.ad- Sto-
~age wage 

etght Foe- [Weight ftc-
tor tor 

m t 
t/3 m t ~~7' 

t 

2.50 1.700 0.77 1.420 0,77 ..... . . " ~. "' 
" , " 

_~,5q .. 1·.!'Q9 ~,!7 d20 O,?] 

2,50 1.700 p,77 .420 0.77 

2,50 1.700 P~?! .420 0.77 . .. - .. , .. 

2.50 1.700 P:77 .420 0.77 
·lo' 

2.50 1.700 p,77 ,420 0,71 

2.70 1.700 .77 1,420 0.77 
.. .... • _ ••• 'M' ... 

2.70 1,700 0,77 1.420 0.7l .. 

2,70 1.700 0,77 1.420 0.77 

2.70 1.700 0.77 1.420 0.77 .. , 
2,70 1.700 0.77 1.420 0.77 ..... - . _._. 

2,50 1.700 0.77 1.420 0.77 

"-'. .. 

2.58 1.700 ~.77 ~.420 0,77 ... 

;':'" j' "., General Cargo Barge' 

: ' ' 
, 

; 

EKS 1 clITe 1-6 CB I 

Dead- Sto- Deed- Sto- ead .. Sto-
wage wage wage 

weight Fac .. weight FAC- eight FloC" 

.~-
tor tor tor 
rnl/" mll rn3/' 

t t t t t t 

600 1,23 50B 1,18 790 1,55 
"0', -". .. . ........ ... 

600 . .. .... 1,23 . ~()L 1,18 790 .1.55 

60!! : 1.23 508 1,18 790 1,65 

600 1.23 508 1.IB 790 1!~5 
::i:J":' .. ... -

600 1.23 508 1,18 790 .55 .. ' 

600 .. 1,23 50~ .. . 1,18 790 ... 1,55 

~O~ .. 1.23 508 1.18 790 1.55 -. _ .. .. . 

60(l 1,23 508 I,I~ 79Q. 1,55 

600 1.23 508 1,18 790 1,55 
. 

600 1,23 508 1.16 790 1,55 
' . . _. 

600. 1.23 503 1.18 790 1.~5 

600 ; 1,23 508 1,16 790 1.55 

600 1,23 508 1.18 790 1,55 .... 

" ; 

If(.! 1-3 

Dea •. Sto-
' "'g 

wel9bt Fac-
.. ,.__ tor 

t 

!,?CJQ 

1.2Oi 

1.2Oi 

!,~~. 

1.200 

1.200 

i..2QO_ 

1.200 

1.200 

1.200 

I,ZOO . 

1.200 

1.200 

oh 

1!1I 

I,ll 

I,ll 

pi 

1.11 

I,ll 

I,ll 

I,ll 

1.11 

I,ll 

I,ll 

I,ll 

1.11 

r
! 

.'.' ," 

I 

• Flat top. 
Barge 

CB 11 . FB I 

Deed-I St~ Sto-
... ge pead- age 

welghtfac- .. ei~ht Fac-
", __ t~r . .• -1 _ tor 

t m It . m31 
t t 

1-:435 1,,56 7~O -
1.435 1.56 720 -.. 

1.435 1,56 720 -
1,435 1,56 .. no. _. 

1.435 1.56 720 -
1.435 1,56 720 -
1,435 1.56 720 -..• -

1.435 1.56 720 -
1.435 1.56 720 -
1.435 1.56 720 -
1.435 ,56 720 -
1.435 ;56 720 -

1.435 ~.56 720 -

Ore Barge 

03! 

Dead- Sto-
wage 

Iwelght Fae-

,~ 
t t 

1.450 I.DJ 

1.450 1,03 

1.450 1,03 

1.450 1.03 

1.450 1,03 

1.450 1.03 

1.450 1,03 

1.450 1.03 

.450 1.03 

.450 . 1.03 

.450 1,03 

.450 1.03 

.450 1.03 

Spec. Barg, 

CWlC 7 

Dead- Sto-
W4gc 

wetgh Fac-
t~r 
m I 

t t 

412 1.94 

412 1,94 

412 1,94 

U2 1.94 

412 1,94 

412 1,94 

412 1,94 

412 1,94 . 

412 1,94 

412 1.94 

412 1.94 

412 I 94 

412 1.94 

. , 

, 

. , 
" 
'1.' 

" 

'. 

...• , .. , .-
" 

'.-, 

.. ~ . 
);: 

,x 



' .. ' . 

; .. - - .-.' -.' 
. ,. 

- 304 -

FIGURE B.2 

Location of Industrial and Infrastructural Projects Taking Direct 
Advantaqe of River Transport 
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than for special development projects, great use is made 

of projected seaborne foreign trade. The main forecast 

figures used here are those of the M.I.T. port study 

(Table 8.6). However, it is important to sound a note of 

TABLE 8.6: Projected Seaborne Trade by Major Commodity 

('000 tons) 

Imports 

Consumer goods 
Motor vehicles 
Cement 
Chemicals 
Iron and Steel 
Machinery 
Paper and products 
Salt 
Sugar 
Cereals 
Fertiliser 
Petroleum product 
Iron ore 
Coal (coke) 

Total Imports 

Cocoa 
Rubber 

Exports 

Palm oil & produce 
Palm kernel 
Coal 
Other 

1985 

3691 
589 

4562 
772 
993 
763 
409 
189 
130 

3945 
1209 
4312 
2231 

892 

24615 

254 
25 

228 
130 
655 
126 

1990 

5827 
927 

5725 
1243 
1418 
1229 

533 
216 
174 

4333 
2104 
3831 
3807 

-1523 

32890 

323 
30 

252 
105 

1121 
161 

1995 

8560 
1263 
6385 
1844 
1903 
1892 

695 
245 
227 

4821 
3414 
4112 
6567 
2627 

44555 

381 
33 

258 
64 

1582 
205 

2000 

11453 
1485 
5363 
2444 
2451 
2779 

902 
278 
290 

5406 
5197 
3164 

11276 
4510 

56997 

450 
41 

223 
o 

2038 
262 

Total Exports 1417 1992 -2523 3024 
Total Trade 26032 34882 4-;fb·'i9·--·--6002:~1--

_....:..:::=~-=.::.:"-'=--____ ~. ________ . _____ .~_--==-=":,,,::,,_-,:==:o._ 

SOURCE: Bigosinski, J. (1979) Ibid. 

NOTE: These estimates and those of the Japanese study are 

represented in Figure 8.3. 

caution that "it is difficult to emphasise too strongly the 

inability of even the most penetrating analysis to forecast 

accurately more than a few years in advance ll (8), more so in 

countries where one commodity dominate the earning capacity 

of the economy. I 
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8.4.2.1 Bulk Traffic 

The major dry bulk commodities above are cement, chemicals, 

cereals, fertiliser, iron ore and coking coal on the imports 

forecast while coal is the only export traffic. The forecast 

import bulk traffic stands at 13.6m tonnes in 1985 increasing 

to 34.2m tonnes in 2000, Ivith coal exports expected to reach 

2 million tonnes in 2000. In Section 8.1 we have stated that 

cereals, fertilisers, metal ores, iron and steel were amongst 

the top three commodities for which the barge-carrier scored 

the highest marks in the trade reviewed in Table 8.1. Chemi

cals formed part of the top five commodities carried. Barge 

carrying ships are basically a bulk carrying mode and as such 

their suitability for the projected traffic above is unquestion

able. As far as these commodities are concer.ned, therefore, 

BCVs ~Jould have to compete wi th break-bulk ships for cereals, 

cement and fertiliser which in Nigeria are still being largely 

handled in bags and carried by conventional· ships. On the 

other hand the bulk carriage of raw fertilisers, iron ore and 

coal may not be dominated by bulk carriers for the reasons 

explained below. 

, 
Figure 8.4 shows the average dimensions of bulk carriers. 

On the basis of these figures, it is evident that the possibility 

of handling average bulk shipment sizes (particularly in the 

iron ore and coal markets) at existing ports in Nigeria is slim. 

See Table 5.12 for available drafts at Nigerian ports. Note 

that according to Figure 8.4 operating drafts of 9.5 metres will 

restrict the ship size to approximately 20,000 dwt. Only 25% 

of the bulk carrier fleet (1979) is below this tonnage by 

number of ships. This proportion is further reduced to 12% in 

terms of total deadweight tonnage available below 20,000 dwt 

when compared with total capacity of the bulk carrier fleet as 

at 1979. Only two OBO's (ore-bulk-oil) of a total of 209 

vessels were under 20,000 dwt and five O/O's (ore/oil combina

tion carrier) in this category. 

The average vessel size used in the iron ore trade is in the 

range of 40,060 dwt to 50,000 dV/t. According to Figure 8.4.c '.' 
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require operating drafts of 11.5m and 12.2m 

The coal trade follows a similar pattern 

smaller vessels around 30,000 dwt to 40,000 

dwt. These will require drafts of 10.Sm to 11.Sm. Phos

phate rock as the main raw material used by the fertliser 

industry will be greatly imported particularly by the Bonny 

fertliser plant. Average ship size for the phosphate trade 

is much smaller and as a result a large number of phosphate 

rock loading ports cannot accommodate vessels larger than 

40,000 dwt. Grain ships are more varied in size than ships 

for the other trades, using vessels in the 20,000 dwt to 

30,000 dwt range. The'trend toward larger vessel sizes is 

shown in Table 8.7. In 1968, 30% of world major bulk 

commodities were carried in vessels under 18,000 dwt but 

in 1975 this share haadwindled to 18% with 57% of all major 

bulk trade being moved in vessels over 40,000 dwt. 

Bulk carriers are generally cheaper at the larger size end 

and in·fact majority of iron ore and coal loading ports can 

accommodate vessels. larger than the average sizes specified 

above, so there' is no size restriction in the ports of 
, 

origin. From Table 5.12 it is clear that most of the 

average ship sizes above will not be able to use existing 

Nigerian ports except the on-going On ne port which is 

expected to handle bulk carriers of between 50,000 dwt and 

60,000 dwt. Even in the case of the On ne port the restrictive 

approach channel depth problem still occurs because, like 

the existing ports, it is located at the mouth of a river. 

To keep the channel depths of Nigerian ports deep enough 

to accommodate large ships require constant dredging over 

considerable distances, and in some cases tens of miles, for 

example, the Calabar port extension involved the dredging 

of 80km of access channel~9)Unfortunately,··there is a 

practical dredging limit in most river/tidal estuary situa

prohibitively expensive to dredge tions beyond 
(10) 

deeper" • 

which it is 

It follows that to push the present harbour 

systems of any of the existing ports to the point that they 

could accept ships of considerably larger size or draft 

would be extremely uneconomical. 
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TABLE: 8.7: 

"~. SIZES OF SHIP CARRYING. THE MAIN BULK COMMODITIES IN WORLD TRADE 
(% of Total S~abo~ned Trade) 

. - -.--- -.. . --.. --
Year: 

, 
~SUO 1969 1970 1971 1972 1973 197', 1975 

Shi~s Under 18,000 C.IT 

Coaunodlty Trade, -
Iron Ore 19 15 14 15 10 9 8 8 

Coal 34 28 29 3'1 23 23 . 24 ':3 
Grain' ~" -- 40 41 37 29 32 33 . :' L 

Bauxite .40 37 41 35 31 31 32 33 

Phosphate 62 62 59 58 49 49 49 46 . ~-

All Hajor Bulks 30 26 26 26 ·20 20 20 18 . -
Shi2s Ect~,een 18-25.000 DOT -

Iron. Ore 8 8 . 7 S 5 S 4 3 
Coal 14 13 11 9 10 8 7 . 6 . 
Grain ' 21 21 21 la 20 18 IS 13 
Bauxite 16 22 20 17 17 16 12 9 . 
Phosphate 

. 
17· 15 14 15 16 17 16 ~~-, 

;io All Najo!, Bulks 13 12 11 
, 

9 10 8 8 

Shi2s Bcto.,,;E-cn 25-,.0,000 nT 
Ir'on Ore 19 18 19 16 15 13 10 9 
Coal ·17" . 19 21 20 18 . 16 14 12 

Gr"ln 30 26 27 32 36 . 37 36 35 
Bauxite 40 . 35 32 38 39 36 36 31 
l'hosph"te 21 23 25 . 24 29 23 22' 23 
All Hajor Bulks 22 21 22 21 22 20 18 17 

·Shi.~s Ove r 40 ,000 rn'IT , 

Iron Ore 54 59 ciO {;4 70 73 .78 80 
Coal .. 3S 40 39 40 49 53 S5 59 
Grain 10 13 11 13 15 . 13 16 31 
Buuxite 4 6 7 10 

, 
13 17 .20 24 

rhosph"te - - 2 '3 6 11 13 . 10 
All Najor Bulks 35 41 41. 1,4 48 SO • 54 . 57 

.' 

-. . , . 
SOURCE: Shneerson-et aI, Ibid. .' 
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While this situation may justify a new deep-water facility, 

it precludes the use of large vessels with deep drafts and 

dampens the prospect of bulk carrier dominance in the bulk 

sector on the one hand and, ipso facto, enhances the com

petitive potential of shallow draft ships particularly 

barge carriers since they are well suited for bulk traffic. 
, 

Since grain and phosphate ships are usually smaller than 

iron ore and coal vessels, and since cereals, fertlisers 

and cement are usually handled by a variety of break- bulk 

and bulk methods, these commodities will not be dominated 

by any single mode but will be open for competition by all 

general cargo vessels except container ships. The bulk 

commodities are now assessed individually. 

a) Fertilisers 

Presently all fertilisers used in Nigeria are imported as 

there is no domestic production yet. The Nj.trogenous 

fertiliser plant expected to produce 700,000 tons of ferti

liser (Section 4.3.3) when fully operational is yet·to be 

realised. The third plan provided for a fertiliser plant 

at Kaduna to turn out 100,000 tons Sut this project which 

was expected to be operational in 1981 would not satisfy the 

needs of the "Green Revolution" and local production will 

require imports of primarily phosphates, sulfur and potash. 

The fourth plan expects to import 3.13 million tonnes of 

fertiliser for distribution to various agricultural 

development projects. To date, no known provisions h~ve 

been made for the reception of this cargo nor for the raw 

materials given above, apart from the On ne facility, there-

-fore, it can be assumed that shipment of this cargo will 

continue in break-bulk and semi-bulk configurations. 

Since the Nitrogenous plant will be situated at Bonny, the 

domestic distribution of fertiliser output will undoubtedly 

be dominated by inland waterways. Also for the importation 

of the ra~1 material inputs of phosphate, potash and sulfur 

as noted earlier, barge carriers could compete with bulk 

carriers. 

.. i 
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Although the envisaged fertiliser need of the fourth plan 

(3m tonnes) is greater than the 1985 estimate according 

to Table 8.6, if we marry Table 8.6 and the inland 

destinations of imports shown in Table 8.8, for the sake 

of analysis, it becomes. clear that the bulk of the estimated 

fertiliser imports for 2000 will go to the agricultural 

regions of the North-Eastern states including Jos and 

Makurdi and the North-Western states including Kano and 

Kaduna. Together they receive 66% of the total imports. 

Apart from Kano, Makurdi has the greatest fertiliser 

requirement. From the inland dis,.t:ribution it would appear 

to be within the limits of reasonable assumption to assume 

that 25% of the traffic constitute a direct barge~carrier/ 

waterway traffic in view of the volumeS allocated to 

Makurdi, Yola, Lokoja, Warri, Benin and Minna. 

If comprehensive waterway development is undertaken by the 

turn of the century to include the Rivers Kaduna and Sokoto, 

then waterways and barge carriers would have a widened 

prospect. On the whole barge carriers are well suited for 

the entire Sm-tonne forecast. Presently, this commodity 

is one of several bulk commodities carried by the BACO 

ships and from Chapter 2 it is abundantly evident that it 

is one of the staple products of the barge carrier trades, 

In view of the points raised in Chapter 6 (Section 6.6.2.4) 

about the Makurdi dam and the dam projects on the Rivers 

Donga, Taraba and Katsina Ala (tributaries of the River 

Benue) and the fact that most of Nigeria's agricultural 

development projects are concentrated in the Middle Belt, 

coupled with the fact that Yola is not connected by rail, 

the waterways have a very good prospect in the movement of 

both agricultural machinery and eqUipment and raw material 

inputs to this region. Even though navigation on the Gongola 

was given up due to cheaper alternative mode (Section 6: 

3.2.2), this river could be improved to serve the North-, 
Eastern states. 
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b) Cereals 

There are various estimates of Nigeria's food requirements. 

The Government predicts a deficit of 5.5 million tonnes in 

1985, but the International Food Policy Research Institute. 

predict something of the order of 17~20.5 million tonnes 

cereal equivalent by 1990(11). Table 8.6 puts cereal 

imports at 3.9m tonnes in 1985 which is expected to increase 

to 5.4m tonnes by 2000 at an annual growth rate of 12%. 

From our Table 4.11, the 12% growth rate is also the 

Government's estimate for the current plan period and 

from the revealations of earlier sections, it is doubtful 

if this rate will change by the year 

wheat production covers less than 1% 

2000. In fact 
(11) 

of demand • 

domestic 

Figures from the N.P.A. suggest that there are two bulk 

handling facilities for wheat grain at Lagos with the 

following rate of discharge: 

Point 1, Old Tower = 300 tons per hour 

Operating hours/day = 16 

Daily rate = 4,800 ton~ 

Point 2, New Tower = 300 tons per hour 

Operating hours/day = 24 

Daily rate = 7,200 tons 

If we assume a 50% occupancy rate, then these 

give an annual capacity of 2.1 million tons. 

figures ~Jill 

The silos 

have a capacity of about 60,000 tons for wheat grain. The 

pumping rate in Port Harcourt is in the order of 1,000 tons 

per day while the silo capacity is 16,000 tons. Also 

assuming a 0.50 occupancy rate the total handling capacity 

for the two ports will be around 2.2 million tons. On this 

basis bulk carriers could possibly account for 41% of the 

2,000 estimate, but presently the capacities at these ports 

are not fully utilised and as a result a sUbstantial 

percentage of the grain is handled as general cargo. Need

less to over-labour the issue that this cargo is a favourite .. 
barge carrier candidate in much the same way as it is for 

conventional and multi-purpose vessels. 
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In Nigerian ports there have always been the problem of 

slow and poorly co-ordinated evacuation system from bulk 

facilities due to poorly co-ordinated inland movements; 

for example, see the reasons given for the failure of the 

conveyor belt system during the days of congestion 

(Section 5.4.2). 

In terms of inland distribution of this item, majority of 

the estimated import will be going to Ibadan. Ibadan is 

well connected by road (Ibadan to Lagos Expressway) and 

rail with no river connections at all. Second is Lagos. 

Barges brought into Lagos by BCV could be pushed further 

inland through the Delta creeks to inland destinations. 

For the shares of Warri, Port Harcourt and Calabar with 

their inland waterway connections waterway tra~sport will 

compete well with road transport. 

The railways have no chance of competition for traffic 

destined for the riverine areas especially in the Rivers 

State hinterlands of the port of Port Harcourt. Calabar. has 

no rail lines and barges could navigate to the towns border.

ing the Cross River. From Warri inland distribution could 

be extended along the lower Niger. In additio~ traffic for 

the river ports of Makurdi and Yola, and those for LOKoja, 

Minna, Ajaokuta and the Federal Capital territory offer 

prospects. 

c} . Cement 

Cement is a very vital commodity for the execution of 

Nigeria's economic development plans. Between 1970 and 1975 

imports of cement increased annually by 30%. In 1975/76 

they totalled 1.4 million tons. In 1975, domestic production 

stood at a total of 1.3 million tons givin~ a total cement 

demand of 2.7 million tons for 1975/76. The domestic 

production came from cement factories at Abeokuta~ Enugu, 

Ukpilla, Sokoto and Calabar. According to Chapter 4 (Section 

4.3.3) the capacities of these factories are planned for 

extension up to about 0.5 million tons each per annUm. These 
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plants are augmented by the new factories at Shagamu, 

Ashaka and Yandev with individual capacities of 60,000 tons 

per annum. From these figures it seems that about 3 million 

tons of cement will be provided locally. So it could be 

accepted that about half the estimate might need to be 

imported in the future. However, the 10% growth in demand 

assumed by the study is quite reasonable as some other 

stUdies put it around 20% annually. 

In terms of local distribution of domestic cement manufactUre, 

we have already mentioned in Chapter 5 that the Nigerian 

railways through its marketing efforts have created a lot 

of custom amongst users and manufacturers of cement. Presently 

the NRC has an affreightment contract with the Ashaka cement 

factory and the Ewekoro plant owned by the West African 

Portland Cement Company. Prior to 1980, according to RITES 

progress reports, West African Portland Company was transport

ing their cement by road to the North at a rate of N12.5 per 

tonne (1979), but with a rail offer of N5.5 per tonne, less 

than half the road freight Charge, this traffic was dive~ted 

to rail in 1980. From Ashaka factory cement is railed to 

Maiduguri ~nd Jos. At Minna, the NRC has a facility capable 

of handling 7,000 tonnes of cement for purposes of facilitat

in~ onward movements from Ewekoro to Minna and other Northern 

destinations. 

As noted above in the case of grain, large amounts of cement 

have been handled as general car~o in the past. From the 

lessons learnt from the congestion days, nine bulk storage 

cement tanks have been built in Apapa with a capacity for 

1,500 tons each. Although the discharge rate of these facili

ties is 7,000 tons per day, as in the case of grain facilities, 

they are under-utilised presently as cement continue to move 

in break-bulk form in conventional and multi-purpose ships. 

The lighter facilities of Ikorodu and Kirikiri in the Lagos 

area offer immediate facilities for barge traffic handling 

in much the same way as other wharves connected to main line 

ports and more importantly the facilities offered by the inland 

river ports. 

,. 
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Well Over one million tons are envisaged for Lagos and 

Ibadan, being very large population and industrial centres. 

Much as this share can be competed for by BCVs, inland 

penetration of barges is limited especially if the Lagos 

traffic §:c" terminat,~'l, wi thin the port area. There can, 

however, be a case for further inland penetration along 

the Lagoons to the Delta creeks if the traffic were meant 

for destinations not immediately within the port vicinity. 

The shares for the Capital territory and Ajaokuta as noted 

already, are well suited for onward waterway movements 

either from the port of Port Harcourt, Lagos or Warri. In 

the same breadth all traffic meant for destinations within 

the catchment area of the existing and planned river ports 

offer prospects for the use of waterways. 

(12) 
The inland waterway development study on the basis ef 

the planned development of the waterways shown in Table 8.5 

estimated that the following share of national cement import 

will be carried by waterway transport to the catchment areas 

of the following ports: 

TABLE 8.9: Estimated \'Jaterway Cement Traffic ('000 tons) 

River Port % of National 1982 1983 1984 1955 
I:nports 

Baro 0.215 796 986 1161 1398 

Idah 0.045 167 203 243 298 

Ajaokuta 0.006 22 27 32 39 

Onitsha 0.022 81 99 119 143 

Total Estimated 3700 4500 5400 5500 
Imports 

d) Iron and Steel 

The consumption of iron and steel in Nigeria in 1976 was 

1,380,000 tons. Compared with today's level of economic 

activity this can be said to be small. Although according to 

the Central Planning Office of Nigeria estimates, the potential 

demand for iron and steel in 1972/73 was 50kg per capita or 
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3.2 million tons considering the level of economic activity 

at the time. The estimates in Table 8.6 envisage imports 

of 2.4 million by 2000. Without placing too much reliance 

on these predicted trade flows, the basis for the iron and 

steel figures seems logical as it was assumed that both the 

Ajaokuta and Aladja works would be operational by that year. 

Chapter 4 shows that by next year when the Ajaokuta plant 

will start its first phase of operation, Nigeria will have 

a domestic supply of steel up to the tune of at least 2.5 

million tonnes. By the year 2000 when all plants will have 

been fully developed, with Ajaokuta producing S.2m tons,' 

Aladja 2.5m tonnes plus the mini-complex planned for Katsina 

and all the rolling mills, it can be assumed that about 

9 million tons of iron and steel products will be produced 

locally. This could represent over 80% of the demand for 

the product. 

In 1976 an investigation conducted by the United Nations 

Indu stri al Development Organi sa tion confi rms the .view tha t 

by 2000 developing countries will meet their iron and steel 

demand from local production. Assuming that Nigeria will 

need to import this product to augment local production on 

the basis of the fact that as early as 1972 local consumption, 

TABLE 8.10: Projection for Products of Crude Steel 

1975 1976 '1985 2000 

Scale or Production 646.3 683.5 1,050 1,750 

Prospects of Developing Nations 

Scale of Production 62.5 66.5 151 530 

Share in the World (%) 9.7 9.7 14 30 

Products per Capita (kg) 22.5 23.5 45 115 

Rate of Domestic Products on 57.8 58.8 72 100 

National Consumption (%) 

SOURCE: UNIDO "Basic Projection 1985-2000". 

per capita was almost the same as that predicted by Table 8.10 

for 1985, the projections of Table 8.6 could be used. Since 



TABLE 8.8: INland Destination of Imports In 2000 (Thousand Metric Tons) 
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SOURCE; Shneerson et 031 1979, Ibid. 
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In fact according to Table 8.8, 87% of this traffic is 

destined for Warri, Port Harcourt, Ajaokuta and the Federal 

Capital all of which are served by the waterways. 

e) Chemicals 

In 1975/76, 276,000 tons of various chemicals were imported. 

This was 15% more than the previous year. ,The third develop

ment plan forecasted an annual 14% growth up to 1980 after 

which the rate will fall to 7%. Using this growth figure 

the waterway development stUdy(12) forecasted the economy's 

requirements for chemicals in the short term (that is from 

the present to 1985) allocating only 50% of the projected 

cargo flows to hinterlands of the proposed riverine ports 

(Table 8.11). The projected imports of 745,000 tons matches 

that of the M.I.T. study for that year. In the medium term 

(1985-2000), it would appear that the country would need less 

TABLE 8.11: Waterwa:t Allocation of Projected Chemical Tra'ffic 

1982 1983 "1984 1985 
Imeorts 608 651 691 745 

Port Factor 

Baro 0.108 65 70 75 80 

Idah 0.045 27 29 31 34 

Ajaokuta 0.003 2 2 2 2 

Onitsha 0.055 33 36 38 41 

Total WaterYlay 127 137 146 157 
Allocation (21%) 

chemicals as the petro-chemical complex and the chemical 

fertiliser plant will be in operation then, everything going 

as planned. 

Assuming that plans do not materialise by any reason, then 

the prediction of Table 8.6 could offer a reasonable starting 
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point. The bulk of the traffic is expected to go to Lagos, 

Port Harcourt, Ajaokuta and Abuja, Calabar and Warri all 

with waterway connections and within the catchment area of 

the new ports. ] 

f) Coal and Coke 

The,entire estimated coke import is envisaged for Ajaokuta 

and this has been treated already. As regards coal exports; 

several studies have made projections and they all seem to 

settle for an export level below 3 million tons. The lfe 

study's projection is not very different from that of 'Table 

8.6. 

TABLE 8.12: EXDort of Coal , 

Year Output Domestic Demand 3alance for 
EXDort 

1979/80 765,000 550,000 215,000 

1984/85 3,910,000 800,000 3,110,000 

1989/90 4,060,000 1,040,000 2,660,000 

SOURCE: University of lfe, Ibid. 

export of coal is difficult to project because of the low 

quality of the coal and world wide over-production ef coal. 

There is therefore great competition for markets. 

opportunity for coal exports appear to be trade by 

One 'major 

barter with 

Brazil, a major source of imports to Nigeria. Traditionally, 

Brazil is a net importer of coal and an exporter of iron ore. 

Combination carriers could therefore be used to transport 

iron ore on the outward journey from Brazil, returning with 

Nigeria's coal exports instead of ballasting back. 

The inland movement of this export will be dominated by the 

railways as the coal mines at Enugu are directly linked by 

rail to Port Harcourt, but this does not foreclose the 

possibility of us~ng barge-carriers, 't:.~~~ '{'(\~ \iwL. ~ 
CCVI\ 'Q~ \l~~ ~ ~ -~ C~L~ 'tQ.. m",)\Gm~ 'Q-1>IAI\ll~~' 
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g) Mineral Oil,Products 

Prior to the construction of the Kaduna refinery, long 

distance deliveries were.made by road tankers. Currently 

some of this load has been taken over by a pipeline system 

from Warri to Kaduna. From Kaduna it is expected that 

pipeline transport will feed Kano, Gusau, Jos, Gombe and 

Maiduguri, while Aba, Enugu and Makurdi will be supplied 

with products from the Port Harcourt refinery. These cities 

will in turn serve as distribution centres for their respec

tive regions. .River transport will thus become less 

important and only serve certain areas. There is a pos?ibil

ity of this trend continuing, since riverine areas are only 

thinly populated, while the dense populatio~ centres are 

further in the interior. 

An exception is Onitsha, whose entire hinterland is densely 

populated. It is thus possible that the Warri refinery could 

use Onitsha as a distribution base for some of the traffic 

meant for Anambra state. In the Delta area, however, oil 

barges are presently u~ed to distribute petroleum products , 
to riverine towns. 

There is an oil depot at Lokoja which could distribute about 

15% of the demand for Kwara state from the Warri refinery. 

8.4.2.2 General Cargo 

General cargo here mainly covers high-value consumer goods. 

Consumer gocds (including motor vehicles) make up 20.6% of 

the projections on average. While barge carriers are physically 

suited to carry any type of commodity, studies have shown 

that they are better off in the low-value end of the freight 

market. Consumer goods have always been the staple of 

container ships but since barge-carriers operate generally 

in a mixed form, no trade can be lost. 

For the inland leg of consumer cargo carried in containers 

importers generally prefer road transport since their high value 

and time consuming water transport tie up capital and involve 
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unacceptable costs. Therefore, there is little prospect 

for the use of water transport for the distribution of 

consumer goods except those that come in main-line barges. 

Most of these commodities naturally go to the heavily 

populated cities, for exam~le, Ibadan and Lagos. These 

cities have very modern road connections and before 2000 

most of them will be connected by the modern railways. 

Estimates of exports are expected to grow from,l.4 million 

tons in 1985 to 3 million tons in 2000. Comparing this 

with the import figures show a stark trade imbalance. In 

the year 2000 total exports (including coal) will represent 

only 5% of total trade. Without coal agricultural exports 

will represent only 1.6% of projected total foreign trade. 

The origins of these exports are scattered all over the 

country as shown in Figure 8.5, so v/hile presently the BACO 

ships carry agricultural exports, the inland movement from 

source to port of export, other than those originating from 

areas with river ports, do not 'have much promi se for viater

ways • 

. Some estimates c,f possible waterway traffic are shown in 

Appendix 3. 

From the explorati,on of barge-carrier traffic potential made 

so far, there is a clear case for the use of barge-carrying 

vessels in terms of the physical and trade limitations of 

pure container ships and bulk carriers and also in terms of 

the economics of the various systems assessed in the preceding 

section. 

The hurdle that needs to be overcome is that of the restricted 

navigational conditions of Nigeria's waterways. In the 

medium to long-term however, plans afoct will gu~rantee the 

all-year use of the principal waterways and by so doing pave 

the way for the full realisation of the fundament~l logic of 

the barge-carrying system. 

It is not enough to have a theoretical potential. This 

potential should be made known to prospective Shippers. Just 
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as the railways through their massive marketing compaign 

are trying to sell their services to potential users so 

should both barge-carrier operators and inland waterway 

operators endeavour to bring to the knowledge of users 

the cheap transport services offered by the system. Such 

a knowledge could possibly influence potential industria

lists to opt for watersid~ locations for their industries 

or arrange their channel of distribution to take advantage 

of this service as the primary aim of every commercial 

enterprise is cost minimisation and profit maximisation. 

For example, the Portland cement case referred to above. 

Thus the marketing approach of the carriers should go 

beyond normal selling techniques to include such an 

educational proce-ss (13), in order to sell the virtues of 

"the system including its social advantages. 
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CHAPTER 9: CONCLUSIONS 

In this final section the many strands of the wide-ranging 

issues raised in this thesis are drawn together. 

The analysis undertaken in this thesis has shown that the 

trading performance of Barge-Carrying ships is not in 

question. What could be in doubt is the future state of 

the Nigerian economy which as analysed in Chapter 4 is 

volatile because of its dependence on the state of the 

World's oil m~rket.In the exploration of "the implication 

of this over-dependence on oil and the! resultant weak~ess 

of the nation's economic base, Chapter 4 pointed out the 

self-defeating nature of the policy of self-sufficiency or 

import-substitution because of the paradox of having to 

rely heavily on imported capital goods to be able to create 

that situation. In this context it has been pointed out 

that for Nigeria to realise both its target of self-suffi

ciency in food production and manufacturing, heavy reliance 

will have to be placed on imported capital goods, raw 

materials, technical lxpertise and other necessary produc

tive inputs. 

On these grounds the trade prospects for liner shipping and 

particularly bulk shipping modes, like the Barge-Carrier, 

are bright. Transformation of an economy into an industrially 

developed and self-reliant one naturally requires a long 

time." Since Nigerian industries are still under-developed, producing 

and processing basic consumer goods, and importing in some 

sectors 80-100% of industrial productive inputs, those ship~ 

ping systems well suited to carrying industrial machinery, 

equipment and raw materials do have a promise for the future. 

The prospects for shipping are generally conditioned by the 

present state of the country's inland transportation system. 

The container, ro-ro, barge and conventional shipping modes 

rely on good and efficient inland transport systems for the 

full realisation of their various advantages. Chapter 5 has 

disclosed that the level of road transport in Nigeria has 
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developed apace compared to rail and inland waterways 

network. Inspite of this increased develop~ent, sUbsequent 

analysis shows that containers still sUffer fro~ congestion 
I 

within the ports, restricting their movements to the ports. 

This state of affair obviously defeats the door-to-door 

concept for which the container system claims its greatest 

advantage. 

The railway system was riddled with operational problems 

before the change of management. The progress so far made 

by the RITES management testifies the fact that had the 

railways been properly managed it could have afforded pro

spective users a choice between rail' and road transport, 

even though most of the problems of the system were beyond 

the control of the corporation. Today however, the railways 

hold a strong promise for the future as three contracts for 

the construction of the standard guage system have been 

awarded for a 2S0-mile stretch of the new system. 

Dumez of France is responsible for the Umuahia to Enugu 

section, Partizanski of Yugoslavia for the Utonkou to 

Makurdi section while part of the new Port Harcourt to 

Ajaokuta line (Oturukpo to Ayangba) goes to Elektrowatt and 

Noga Compa~y of Switzerland, and the Chinese Civil Engineer

ing Company. 

In the ~edium-term it can be deduced .that the railways will 

be well poised to compete on equal basis with road transport. 

What has not been that assured is the development of the 

waterways. The detailed description of the system in 

Chapter 6 clearly underscores the crux of the problem. 

Although both the Lokoja and Makurdi dams were earmarked for 

development by the third plan, no :.:"'_:!'l commitments have 

thus far been made known by the current plan, rather a sub

vention of N100 million has been made to the Inland Waterways 

Department to dredge the River Niger-Benue system and carry 

out essential infrastructural maintenance, and also to build 

river ports. 
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In view of the points made in Chapter 6 much of Nigeria's 

waterway potential depends on the realisation of these 

proposals,especially the Lokoja dam. There is no doubt 

about the potential of the waterways, but the doubt lies 

on. whether this latent potential could be actualised for 

the benefit of the economy • 

. Until the . central problem of the waterways is solved 

·the· realisation of the full benefi ts of the Barge-Carrying 

system wil·l remain in the bo;c.kgl'Ol.lllcl. This uncertainty, ·ho~:evet", 
does not affect the main-line operators as much as shippers 

because in the final analYSis, it is the shipper who reaps 

the fruits of a cheap total transport· system or bears the 

incidence of an expensive one(1,21. For the Shipowner, the 

versatility of the technology offers him the opportUnity 

for securing enough cargo to break-even and at the same 

time saves him the cost of ship's time in port, especially 

if ships use their own gears. 

The wastage of resources in port expansion discussed in 

Chapter 5 does not in any way help the tax payer either. 

The questions which have been asked are: should these 

resources not b~ spent to improve the cargo handling per

formance of existing ports rather than build more ports in 

the hope that unrestrained port capacity cures congestion? 

The analysis of Section 5.4.4 has proved that iuch a line 

of thought is untenable. Should an equal-mode approach not 

be ~dopted by the Government rather than the somewhat "single

mode" approach implicit in earlier economic development plans, 

in order to create an equittable competitive environment, 

so that potential transport users can judge for themselves 

the mode best suited for their needs rather than having to 

accept what is there? Or is it not proper .to encourage the 

use of other ship technologies and facilities that make less 

demand on ports and reduce the risks of making mistakes 

especially at this time when maritime transport is undergo-. 
I . 

ing revolutionary changes? Such less-port-dependent 

systems, ipso facto , will he better able to use up some of 

the wasting resources at Kirikiri and Ikorodu. 

':, 
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It would appear that ignoring modern development in the 

maritime field would further widen the technological gap 

between the pace-setters of the developed maritime 

countries and developing countries. There are certainly 

some elements of truth in this line of thought, but perhaps 

the point should be made that some shipping technologies 

make this gap more pronounced than others. The pure con

tainer system with its concomitant port infrastructure and 

land transport pre-requisites further confirms this gap 

because couritries without deep-water facilities with 

expensive container handling equipment are "forced" to 
• 

provide these facilities; whereas the barge system is 

sufficiently flexible to permit mechanisation at a pace 

individually determinable by the absorption capabilities 

of the economies of these countries and at the same time 

preserve the social fabric of their labour force. 

The question of which system should be adopted largely rests 

on the structure of trade, the nature and volumes of cargo 

carried in the Nigerian trade. Perhaps an examination of 
, 

the advantages of the Barge-Carrying system in the Nigerian 

trade will help to illuminate some problems inherent in the 

Nigerian trade. 

Advar.tages: 

1) The great trade imbalance in which imports account for 

over 90% of total foreign trade (Table 5.11) with 

capital goods and raw materials constituting over 

70% and consumer goods making up 28% of imports 

(Table 4.5) hardly justifies the use of any shipping 

system in its pure form. The type and volumes of 

cargo carried in the trade scarcely justifies the' 

use of pure container ships, but the barge carriers 

because they can carry any form of cargo: indivisible 

loads, logs, timber, iron and steel lengths and 

sections, bulk cargo (rice, sugar, salt, e~c.), pre

slung bags (cocoa, coffee, groundbuts, rubber, etc.), 

bales (cotton), palletised goods, plus containers, 

offer the flexibility which imbalanced trades require. 



- 330 -

This flexibility is even more important in Nigeri"a 

to be able to storm through the political and 

economic uncertainties that can sometimes befall 

the country. 

2) Unlike the container system which can be said to be 

imposed on the trade because Nigeria imports all 

her economic development needs from developed 

economies whose trades are heavily containerised, 

thereby necessitating the need for expensive port 

facilities; the Barge-Carrier from the experience' 

of the Saco ships makes no such super-imposition 

because it fits into existing facilities. By 

encouraging the use of inland waterways the system 

indirectly encourages the dispersal of economic 

activities. The fact that 31% of Nigeria's industries 

are located in Lagos, employing 49% of its work force 

and producing 56% of its products (Table ~.8) helps 

to create a situation in which the majority of con

tainers destined for Nigeria end up in the Lagos area 

~nd in effect add to the problem of a growth pole 

that is already heavily congested. Consequently, 

resulting in increased container inland dwell times 

and poor quality of service. 

3) While over-provision of port facilities and attendant 

under-utilisation is not. given much publicity as 

congestion, the dependence of the economy mainly on 

technologies that require costly fixed port infrastruc

tures could put the economy in a more or less permanent 

state of alternating congestion and under-utilisation. 

The magnitude of such an intractable problem could ~e 

very well reduced if flexible systems are encouraged; 

which could adapt readily to congestion and in the 

same breadth cut down the extent of under-utilisation. 

The great contribution made by lighterage to the , 
solution of the congestion problem in the seventies is 

a case in point. 
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4) One of the goals of economic development is job 

creation. In a populous country such as Nigeria 

with an annual population growth rate of 2.5%, it is 

needless to emphasise too strongly the need to adopt 

job creating technologies rather than opt for job 

SUbstitution at this early stage of its development 

'process. The Barge-Carrier system is a labour 

intensive system because cargoes in the barges are 

worked in.much the same manner as break-bulk cargo 

handling. 

SturmeY,writing on the social. costs of technological 

innovations in shipping holds that "the ideal 

(technology) of course would be a ship which could 

be worked in a most highly mechanised fashion with 

the absolute minimum of labour when it w~s loading 

or discharging in a developed country and then worked 

with a minimum of capital and a great deal of labour 

when it was loading or discharging in a developing 

country ...•. the use of barge-carrying vessels may 

give a very good result in this type of situation, 

even if they do not achieve the ideal,,(3). 

5) Nigeria is fortunate to have the physical features 

for the achievement of the economic optimum of a 

Barge-Carrier service: extensive inland waterway 

network with possibilities for onward movement of 

barges. Even though presently Nigeria's waterways 

have physical restrictions, the barge system from the 

catalogue of services discussed in Chapter 2 is known 

to have operated efficiently in areas where there are 

no possibilities of extensive inland penetration. 

ThUs, sheltered bays (Tokyo, San Francisco, Chesapeake), 

archipelago areas (West Indies, South West Pacific), 

estuary areas (Thames/Medway,Severn), enclosed sea 

areas (Arabian Gulf, Baltic, Bay of Bengal~, and large 

individual port areas (Singapore, Hong Kong, Hamburg 

and Rot terdam). 
-C--:.'~'::- _ 

Presently the Barge-Carrier service to Nigeria is 
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involved only in intra-port-movements in Lagos, 

Warri and Port Harcourt. The reason for this limited 

inland movement seems to be the short destinations 

of import traffic which in most cases terminate within 

the port city rather than to the hinterlands of the 

ports. If Tables 2.3 and 8.5 are compared it will oe 

seen that the maximum operating draft of the Baco 

ships are larger than the 2.Sm draft envisaged for 

the Nigeri~n waterways in future. This should not 

constitute a serious problem since the Baco ships 

can carry Lash barges instead. At 2.7m Lash barges 

when fully loaded will have no navigational problems. 

Also there are other barge designs today, for example, 

the Capricorn modules. So the options are open. 

Perhaps another useful area of marketing should be 

to attempt to integrate waterway barges used in Nigeria 

into future barge modules for the trade. Such inte

gration basically requires modules that fit into the 

maximum permissible drafts by waterways' least avail

able depths. This type of integration could induce the 

production of such barges in Nigeria especially now 

that several dock yards are planned along the waterways. 

The effect of such an inducement may be welcome in 

Nigeria since it will lead to job creation. ?ossibly 

this could temper whatever labour friction that might 

have arisen from the use of main-line harges. 

The Energy Question 

Of all the virtues of waterways as a transport mode, the 

energy issue seems to be one of the most crucial. Although 

today Nigeria is richly endowed with oil, there might come 

a time in future when this resource, as a non-renewable 

source of energy, may run out and even Nigeria may need t.o 

conserve energy. Several studies have compared the energy 

efficiencies Of different modes and the general agreement 

has always been in favour of water transport. The often 
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quoted one is the American Oak Ridge Laboratory Study 

summarised below(4). 

TABLE 9.1: Comparative Fuel Consumption for Different 

Modes of Transport 

Mode Tonne-Mile/Gal. Btu/Tonne-Mile 

Pipelines 300 450 

Waterways 250 540 

Railroads 200 680 

Roads 58 2,340 

Airways 3.7 37,000 

SOURCE: Reference 4 

The British Waterways Board in an attempt to support the 

demand for the use of more energy efficient transPQrt modes 

made by the Independent Commission on Transport(5), carried 

out its own investigations(6). Of the 26 craft involved 

the average ton miles per gallon (tmpg) was 274, varying 

between 114 and 534tmpg with over a third producing returns 

of over 300tmpg. 

TABLE 9.2: Correlation between Payload and Fuel Efficiency 

Tons Carried 

100 

250 

350 

500 

"700 

Ton-Mile/Gal. 

214 

254 

280 

318 

368 

SOURCE: Reference 6 

These findings mean that the enlargement of navigations, 

especially in a country such as Nigeria with its restrictive 

network, will lead to considerable economies in the use of 

, 
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1 arger craft. It cou Id, therefore, be in the longer te.t-m 

interest of Nigeria to encourage the use of water transport. 

From the foregoing it follows that since the barge carrier 

concept is committed to the maximum 'use of barges on inland 

waterways, the system, in an energy conservation context, 

offers real advantages \~hen and if Nigeria needs to con

serve energy. 

with any transportation system it is important to under

stand precisely where its competitive advantagees lie. I!l 

the case of the barge carrier its optimum advanlag" lies 

in the use of inland waterways where exporters and importers 

have riverside locations. The extent of this advarltage can 

be greatly reduced If this optimum is not achieved, and in 

some cases this theoretical advantage can seldom be 

achieved in reality. However, since the barge-carrier is 

not opposed to the use of any'other form of ,unit load and 

as a result has an enhanced flexibility, it can be competi

tive wi thout achieving great inland pen,etration in the type 

of trade structure \'/e have discussed in this thesis. 

From the various points analysed in preceding parts of this 

thesis and in this section, one can claim that the Nigerian 

trade is best suited to flexible shipping technologies and 

on that score the Barge-Carrying technology, in much the 

same manner as other versatile systems, has a strong 

potential for the tiade. Much as one recognises the need 

for the maximum use of Nigeria's waterways, one also must 

accept the limitations of the system. At a time when World 

oil prices have shaken the foundations of the country's 

economy coupled with the determination of the Government 

to minimise public spending, any hope for a comprehensive 

cross-country waterway development can be said to ,be mis

placed. 

However, with the adoption of the right attitude bt the 

Government implicit in the present encouragement of water

way development, by w~y of providing conducive competitive 



- 335 -

conditions for all transport modes, leaving the advantages, 

or otherwise, of all freight modes to be balanced on the 

scale of costs and benefits to the community as a whole; 

the community would have a wider choice of services to 

choose from. Depending on the.efficiency of each mode and 

its suitability to the needs of users and society as a 

~Ihol e. 

Indeed, there seems to be a real through 'transport niche 

for the barge systems, especially as it is possible that 

Nigerian waterways can, by enhancement, offer new potential 

that changing circumstances provide. But the nature of 

technological change is such that it is difficult to claim 

for a~y shipping system that its future is guaranteed, 

and even more so in the case of Nigeria. This is not to 

deny that, for the same reason, there are strong justifica

tions for inherently flexible systems Hhich allo~1 options 

to remain open particularly on imbalaDced trades such as 

that of Nigeria. 
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APPENDIX 1: A Barge-Carrier Cost Model 

In the course of this research a mathematical formulation 

for the computation of Barge-Carrier costs has been 

developed. The Model is akin to cost models used in 

marine transport for calculating ship's cost but this is 

modified and' applies,- i~ the first instance, to Barge

Carriers~' and by substituting the appropriate sections of 

the model will apply to other ships. 

a) Annual Ship Carrying Capacity (X) 

n 

11) 

If E " c 
and R " v 
then X " 
where E .. 

f .. 
B .. 

_ (dwt-B = 

And R .. v 

where: 

Te " 

.. 
V .. 
A = 

a 

effective cargo capacity 

round voyages per year 

E R • • . . (1) c v 3 (dwt-B) . . · . (2) 

degree of utilisation of dwt. (Payload 

after broken stowage and load factor. ) 

the weight of bunkers and other stores 

at the time of leaving port 
B .. f (dwt, V) 

available maximum payload capaci ty) 

Te 
(3 ) 

A · . . . 
tp +a1 24 'v + a-+ 

operational time of a vessel in a 
year (days) 
(365 - S ) 

0 So = out of service time 
per year 

ship speed, hence 24v .. nau Hcal miles 
per day 

tolal round voyage distance (nautical 
miles) 

time for manouvres,channel transit and 
arrival to port (days) 

a 1 .. idle time in discharging/loading 

barges, etc. 
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Nj a average rate of loading and discharging 

barges (barges/hr/day) 

• time in port 

The element tp is expressed as follows: 

where: 

.. (4 ) 

B • number of processes of loading and 

d~scharging complete set of barges c 2 

LJ • number of barges on deck and/or 

containers 
LJp = number of barges in the hold 

By substituting Equa_tion (4) in (3) and (3) in (1) 

Annual ship effective cargo capacity = X = EcRv = 

(5) 

Annual Ship Costs (Y) 

= K +. K o y 

where: 
Ko = operating fixed costs (including capital charges) 

Ky = Voyage costs 

C +K+K+"+K C -111 n (6) iii) Where = 

C = Capital cost of ship, barges and containers 
r = -rate of discount 
n = economic life of ship or units (barges and 

containers) 

Kc = Crew cost = n.c 
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i v) Hence 

where: 
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n = number of crew in a vessel. n = f(D,V) 
C = average annual cost of maintaining a member 

of crew 

~ = materials, provisions and stores 
~ = f(D,V) 

Ql = administrative costs 

Kn = Coefficient indicating the relationship between 

Kv 

Fs 

~p 
Pc 

Kv 

repairs and maintenance to the cost of the 
vessel 

= (Fs+Fp)+Pc 

= Fuel at sea 

= Fuel in port 

= Port charges 

• ~.Pp, bl·P')(2~, • -) • (>,.Pp' b3.P,) 

(B£(LJ+LJP) + a ) + h + (H +H I(LJ+LJP) } HJ 1· pl p2 

Te 
T 
~ + a + t + al v p 

b = daily consumption of mdo at sea (ton) 
b = f (dwt, V) 

bl = daily consumption of Fo at sea (ton) 

b2 = daily consumption of mdo in port 

b3 = daily consumption of Fo in port 

Pp = average price of 1 ton of mdo (£) 

Ps = average price of 1 ton of Fo (£) 

h = average port dues for a round voyage 
h = f (dwt, n.r.t. or g.r.t.) 

(7) 

Hpl = average cost of servicing barge (loading port) 

Hp2 = average cost of servicing barge (discharging port) 
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NOTE: Hpl and Hp2 can only form part of the calculations if Kn does 

not cover barges and other carrying units, otherwise it could lead to 

duplication of costs. The inclusion of this item also depends on the 

policy of the shipping line. Some companies calculate their costs on 

voyage basis while others .prefer. to annualise all costs. So its relevance 

should be weighed against this background. Also the factor "a" can either 

form part of the calculations of a ship's sea time or port time but should 

not be used twice. In the calculations made in this thesis it forms part 

of port time. 

c) Cost per ton (Z) 

Z = ! x (8) 

8y substituting Equations (5), (6) and (7) into Equation (8) the· 

value of Z can be obtained. 

d) Operating Profit (~) 

~ = F - K r 

F = gross revenue from vessel operations (£/annum) r 

K = total ship cost (capital, operating and voyage 
costs) 

F = r 

where: fr (0<,.) = freight rate 

(9) 
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APPENDIX 2: Marine Distances (Nautical Miles) 

Lagos - Far-East (via Cape of Good Hope) 

Hong Kong 9474 

Nagasaki 10451 

Nagoya 10861 

Osaka 10608 

Singapore 8188 

Tokyo 10894 

Yokohama 10876 

Principal Ports East Coast North America to Lagos and 

Port Ha rcou rt 

Baltimore Lagos 5063 

Boston " 4774 

Jacksonville " 4932 

Montreal " 5217 

New Orleans " 5749 

New York " 4883 

Baltimore : P. H. 5293 

Boston " 5005 

Jacksonville " 5376 

Montreal " 5369 

New Orleans " 5996 

New York " 5111 

Principal Ports in the Meditarranean, Black Sea and the 

Adriatic to Lagos ,. 
- -,,- --~'~ : 

Alexandria Lagos 4923 

Algiers " 3539 

Barcelonia " 3615 

Beirut " 5140 

Casablanca " 2935 

Genoa " 3975 

Gibraltar " 3280 

Haifa " 5130 



., 

Istanbul 

Marseilles 

Naples 

Odessa 

Venice 

Dis.tances between 

Aberdeen 

Amsterdam 

Antwerp 

Avonmouth 

Belfast 

Bergen 

Bilbao 

Bremen 

Dublin 

Dunkirk 

Glasgow 

Hamburg 

Havre 

Hull 

Helsinki 

Lenningrad 

Lisbon 

Liverpool 

London 

Mil ford Haven -

New Castle 

Oslo 

Rotterdam 

Southampton 

Stockholm 

Sunderland 

-

Lagos 

" 
" 
" 
" 

U.K. al1d 

4580 

4350 

4315 

3935-

4070 

4660 

3715 

4560 

3980 

4215 

4330 

4575 

4120 
I 

4375 

5110K 

5260 

3285 

4210 

4240 

3919 

4370 

4710 

4310 

4085 

4985K 

4450 

34:l -

5130 

3810 

4080 

- 5285 

4815 

EuroEe,and 
? 

Nigerian 

SOURCE: Caney, R.W. and Reynolds, J.E. 

"Reed's Marine Distance Tables" 

Ports 

, -

4th Edition, 1978, Thomas Reed Publications. 

(Lagos) 
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APPENDIX 3: t Shares of Future Traffic ('000 tons) Projected River Transpor 

No. Port of Port of Load .. 1978 1979 1980 1981 1982 1983 Loading Discharge 

UP-STREAM 
TR1UI5PIDIT 

1 P. Harcourt Baro structura 1 steel - - - - ; 45 .. 
2 .. .. constr. cement 387 473 559 , • 667 796 968 

+360 .. 
3 .. .. fertilizer .. 105 146 205 292 439 585 

" 

4 .. .. salt .' 17 18 19 19 20 21 . . ' .. 
5 .. .. iron/steel 99 128 151 - 116 85 60 .... 
6 . .. .. chemi ca 1 produ~ts·"· 22 25 29 . 31 33 35 
7 .. .. general cargo 31 .35 40 43 46 49 

.. ' 
8 .. .. large machinery - - 5 5 - -
9 .. .. billets (Minna) - 210 210 210 - -.... 

10 Pt.Harcourt .. ' . 
Container (Peugeot) - - - 4320 4320 4320 

/Warri items items items 
11 Warri .. salt 

" 17 17 18 19 19 20 
12 .. .. Iron/Steel 98 127 151 115 85 60 
13 .. .. chemical products 22 25 28 30 32 35 
14 .. .. general cargo 31 35 40 43 46 49 
15 Pt.Harcourt Ajaokuta constr. cement 150. 185 185 150 185 185 

. , +11 +13 +16 +19 +22 +27 
16 " .. fertilizer 6 9 12 18 26 35 
17 .. .. salt 1 1 1 1 1 2 

• Thi~ traffic has been taken over by the rai1wavs. 

1984 1985 

45 45 

1161 1398 
+360 +360 

731 878 
22 23 
36 22 
38 40 
53 56 

- -
210 210 

4320 4320 
items items 

21 23 
35 21 
37 40 
52 56 

185 150 
+32 +39 

44 53 
2 2 
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APPENDIX 3 (continued) 

Port of 
No. Loading 

Port of 
Discharge Load 1978 1979 1980 1981 1982, 1983 1984 1985 

18 Pt. Harcourt Ajaokuta 
19 11 11 

--- .......... '_ .. ... . - .. -.---.- . 
20 11 11 

... ... __ ._ ..... _ .... ... _-_ .. - ....... 

21 11 11 

.. __ ...... __ ._- . _. -'---._ . 
22 11 11 

. steel._phntequi pment. 
structural steel 

.... -- '. . . , . 

raw materials 
. __ ... ... ..... . - ...... 

bi 11 ets 

coking coal -- .. - ........ - .. _ .. - .. _--_ .... _ ... . 
23 11 11 iron ores, bauxite 

35 
10 

100 .. _ ...... .. 
13 

. - "1 • ~ 

. , 
i25 
13 

150 
13 

275 

__ ... __ .... ___ --1. __ •• _ •• _ •• _. __ .......... __ . 

. -

150 
13 

500 

40 ... _-_.-._---- ... ------.... ---..... _ .... - ................. -- ...... _ .. _ ... -.-- --.:.. .... _ ...... -- ... _-- _. -....... . 
24 Warri 11 chemical prep. 1 1 2 2, 2 

_ .. _ ....... -".~-.-, "'--'--'-- _ .. _--. - .- "-"---'--_._- '-- ·-~-I---=~II-"""'::'- --.... " 
25 11 11 steel plant equipment, 35 100 125 150 150 

• -'-.-.--_..... .- •• - •. ---. .-....... '''.-' .----... .. • . "t·· . _ .... -.-........ " . _ .•. _ .. ___ . ' ...... __ •. 

26 11 11 concrete steel ; 10 12: 12 12 12 

30 
13 

10 
500 

1000 
100 

2 

30 
12 

.... ---.-...... -.. .. .. -.----.. ,-- .-.... .., -_ .. -,-. ....j .- .. --,. -----. f- '-'-'7-- -----... ---..... 
27 11 11 raw materials' ,. I g 

...... -.. __ ... - •. _ .. "-'---. __ .. _ ....... _-_._-_._--- ... ---. .-.-- .. _. "--', '''.-... __ ........ . 
28 Dnitsha 
29 11 Baro --

'~ ____ . __ ._pillm oil 1._._,L .. __ .2_ . ____ ?. _}. , __ 3..,. 
"'-';--'---. -_ .. -.-:. 

_.p~lrn ,.()!J ~ ._}O_. _}~ ___ }5_ ,.".,.40_,. , ... 40 45 
30 pt.Harcourt Idah constr. cement 

". '-\'---'" ,_._, .. , ......... _. - ....... ----.. - 81 '99 117 140 167 203 
31 11 . ~ ____ .. __ fe!ti.l!~.~!_· _____ ,_ 
32 11 11 salt 
33 ;,"-Y . 11 

-. .. .. _--------_ .... 
" : 

:.iron/Steel ____ '''_'' 
34 11 11 .chemical prep." 
35 11 11 _ .genera 1 cargo 
36 Warri 11 sal t ,,-

... 
37 11 11 

i iron/steel 

.. - .. _- .-.._-_ .... -. , 

___ L :_lL ._.IL ._2.L 
3 333 ....... -.... _- .. __ . 

41 53 63 
12 

• "0" . _. ..._. 

9 '11 

13 
,'.' 2 

41 

:15" ! i17' 
.- 2 .... 2 

53 63 

48 
13 
18 

" 2 

48 

38 
3 

36 
14 
20 
2 

35 

.. _ 50._ 

3 

25 
15 
21 
3 

25 

30 
13 
10 

275 

30 
13 
10 

1000 1000 
120 120 

2 2 ........... 

_}q, _ 30 
12 12 
9 9 

4 4 
_ .. 45 ____ 50 

243 293 
_63....._ 75 

.3 3 

15 9 

16 17 
22 
3 

15 

24 
3 

9 

" 

I I, ~ : 
; '\ 

w~· 
A·· .. 
V' . 

.- .~. 

" 
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. 'I', 
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.' ," , ',-~ , , 
""'-C" •. ~ •• ~.~,.,. , ... , . 
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Port of 
No. Loading 

Port of ' 
Discharge .! 1978 1979· 1980 1981 1982 1983 1984 1985 

38 Warri Idah 
39 I. " 

40 Pt.Harcourt Onitsha 
41 ,,' ,." 11 

42 " .. 
43 ". ; . , .. 

44 " 

45 " 

46 " 
47 11 

48 Warri 
49 11 

50 " 
51 11 

52 " 
53 11 

54 11 

" 
! '1 
, ,I 

" 
11 

" 
" 
" 
" 

" 
Lokoja
depot 

55 Pt.Harcourt " 

·chemical'prep. 

general cargo 
, ,; .. .; 1 

cons tr. cement. . 

fertil izer ," - •.•••• ""!' •• 

miner~l, ,9,il prod. 
~s'al't r,!)' ... 
I sugar 
, 
iron/steel. , .. 

chemical prOQ. '. 
'" ',1 "'l' 

general'._cargo . : . 
mineral·'oifp.fpd.
sa 1 t: (cli'; r"'-! 

sugar 

i ronl s tee 1 ., ' 

chemical prep. 
-. 

genera 1 . cargo ,: ' 

mineral-oil prod;-' 

, i 
I 

13 

40 
';") 1 : 

110 11 "j 
: ! ,2 

! 
i , 

I 

: " 
9 

-"50 
12 
20 
12 
2 

8 

50 
11 

19 
3 

minerat ojl,prod. _ .. " j ... , .. 29 
56 11 Lokoja-dam machinery equipment 

10 

15 
l " 
48 " 

.;', '1 ': 
," 
118 . 

, t • 

, " 2: 
11i! 

:: . 
65 ': . : ; 

, 13 ~ , 

.. 

22': 

29 
2 

10 

65 

13 
.22 

8-

30 

r. 

'-12 

17 
;57 

'f' • ,-. 1 
'; " 

123' . 
,'t . 

"""2' . 

, IF 
,; -, 

n' 
,":' ' 

, '15 

26 
53 
2 

12 
77 

14 
. 25 

, 

13 

18 
68 

:,:' 2 

i 

89 

2 

14 

59 

16 
27 
59 
2 

13 
59, 
15 

27 
-"-'14: ... 22 

32 33 

13 
19 
81 
3 

89 
'2 

44 
17 
29 

89 
2 

43 
16 

29 
33 

33 

35 

14 
20 
99 
4 

107 
2 

31 

18 
31 

107 

3 

31 
18 
31 
39 

39 
35 

15 

22 
119 

5 

133 

2 

18 

19 
33 

132 
3 

18 
19 
33 

(48) 

(47) 

17 
23 

143 
6 

154 

2 

11 

22 

36 

153 
3 

I 

, 
- 1, 

11 

20 
35 

(57) 

(57) 

,.' 

. 'i 

, , 
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,'", ,.,' Port of 
No. Loading 

Port of 
Discharge Load. -. 1978 ,. 1979; .1980 1981 .1982 .1983. 1984 1985 

, , 
57 Pt.Harcourt Lokoja-dam constl", cement ':36 ! ..... ·1 143 
58 11 

59 11 

60 • 

61 11 

62 11 

11 

11 

11 

11 

11 

. , 

vehicles (scrapers etc. 

structural steel 
wood material for con
crete works 

explosives 

gas-oil 

-1 .. 
~~ 
1 

.... ~ , 

. ·'1":' -

': J ,8 j 

'9: 
'~)i" I1 .';-, , , 

141 
.~ . : 

7 , .. 
! 34 
;10 

2 
.. ..i •. : 

, 57 
:'.: 
'. 

, I' ,I DOWNSTREAM " 
i .' i ' ,. 

;,' , I' 

TRANspORT ,i,. :.1 _,t", !..! l ... ', "~I;. \ . _ I,'. ,I ; I I i 
63 y_a_r~/Jebba_ On~ t~.ha _.~ -4- su~~,.!.( e~ J.eb~aL~_1 __ .+_ Pt'---.! ~'l.·· .:t. ~ '. 
64 11 Pt.Harcourt 11 :; ~ • , , i I ,_ ,_., _, 

65 11---' - Calab~l"i ".J.L-I=:;'-l.·.~'''::I~.~~ L):_~ :~tt-_tt~ 
. - .. -.: .. ~. --;' .. - .. 

66 Baro 

67 Idah 
68 11 

69 On its ha 
70 11 

71 Makurdi 
72" 

73 11 

74 11 
- .. ~.--.- .-- ..•. 

75 Ibi 

Ajaokuta:_ a!lr:icLlt~~alp!_odlJ~~_i. '5 :7~ , 10 -_ .. -- -..::- - ~- "-:;--:--: " 

Pt.Harcourt palm kernels. t, ... _~. 

Warri ._ .... _ palm kerne.l~ ... :::_'_,1 1 

11 11 11 
, 

Pt. Harcoilr 11 11 t ~, i r I .. : .' ")) 

Aja~kuta .~ .. lYams - ", .: ... ____ .. 
Oni tsha .. cassava.; yams 

... ../..... .... . . 
,. 

Pt.Harcourt 11 ..... " .. " .. ~' ... ',," ... ,.; 

11 benniseed ------- _ .... __ .... 
11 " 

4 '~~;4: ._ .. -.5 .. 
, 2 .. 

; 3 . .;" ...... . 
,8 

10 
. 10 

i21 
.. : 3 

. ;'':'~':'''''' 

~.~.:.:'; 8 i 

2 
...... '1 

--.'~.;..-.- ... 
: .. 8 

" 15: 20 
--:'. '"i' '7'~ 

;J 12j 15 
, .. :.5.::. ,_, .. 5 ...... ,.,5. 

111 --- ....... - --,-._ ... . 
233 

';SOURGE: Waterway Development .. ProJect., Ibi.d. , .. 

143 

34 
10 

- 3 

57 

12 
5 

2 

4 
--:.::.-c ..... 

8 

25 
17 
5 

2 

3 

143 

34 

57 

: 30 
~ .... ~- .... 

10 
13 

15 
6 
2 

4 
::.9 

30 
.' 20 

5 

2 

3 

36 

9 

15 

.. 1 
33 
11 

14 

17 

6 
2 

4 

10 
35 
21 

5 

2 

3 

36 

12 
15 
20 
6 
2 

5 
10 
40 
22 

5 

2 

3 

40 
13 
17 
20 
6 

3 

5 

10 
40 
23 

5 

2 

4 
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'1'0 WHOM IT ".AY CONCERN .r, .. 

LETTER OF INTRODUCTION: MR. SONNY R. TOLOFARI 

The above-mentioned is a ~igerian and a research student 

at the University .of Technology, Loughborough, United KinSctom. 

Mr. S. R. Tolofari is currently undertaking research study . 
into the potential of Nigeria's Inland Wsterwap for Barge-
carrying Ships, a programme which will be of relevance to the 
transport sector of the Nigerian econcmty in view of the Jiation' IS 

present pre-ocCUpatioD with liater ~ortatiOD. 

In the light of the above, you are kindly requested to as 

much as possible co-operate with Mr. Tolofari to ensure the 
successful completion of his project. ,.-

Th&Dk you. 

- / :>~.;;;K , 
Fatai B:~Om~a, '.' 
for Permanent 'Secretary, 
Federal Ministry 0f~ransport. 
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