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ABSTRACT 

This is an evaluative study of Inland Waterway Transport Development in Nigeria. Three 

sets of 5 point Likert Scale questionnaire were crafted for the study for the following 

categories of respondents; National Inland Water Authority (NIWA) Staff, Ferry Operators 

and the Inhabitants respectively. Five research questions and five hypotheses were also 

formed for the study. Data collected were analyzed with descriptive and inferential statistics 

such as mean procedure and One-way Anova. The results of the study reveals the following:  

the extent of government commitment in the development of the inland development in 

Nigeria is generally low; the extent of the implementation of inland water policies by NIWA 

staff is also low; the extent of ferries/boat usage in the inland water transportation in Nigeria 

was fairly high; the extent of the impact of the NIWA activities on ferry operation in the 

study was also low;  there were no significant differences in the extent of implementation of 

inland water policies by the NIWA management in  the locations sampled in the study; 

finally, there were also  no significant  differences in the level of development  in the inland 

water transport in Nigeria. Conclusively, the findings of the study collectively show that the 

inland water transport in Nigeria is under developed.  As a result of the above findings, the 

following recommendations are made: There should be concerted effort to ensure that the 

budget made for inland water development in Nigeria is judiciously utilized; the right man 

power should be employed by NIWA as one of the measures to ensure that Inland Water 

Transport Policies are implemented; Security of life and property in the Inland Waterways 

should be guaranteed so that boat ferrying would be safe for  the ferries, customers and 

goods which will in turn attract investors to the area. Finally, Research and Development 

Department of NIWA should form synergy with research centers so that recent developments 

in Inland Water transportation would easily be discovered for onward implementation. 

Key Words: Inland Water Transport, Inland Water Development, NIWA, Ferry Operators, 

ports and Jetties 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background of Study 

Inland waterways are any navigable or potentially navigable body of water, such as 

a river, channel, canal, or other routes for travel by water away from the coast or 

shore line. It usually refers to the bodies of water in the interior parts of a country 

or region. Inland Water Transport therefore refers to movement of goods or 

persons via inland water (canals, rivers, lakes etc.) between inland ports or quays 

and wharfs. Inland waterways constitute of natural or artificial navigable inland 

body of water, or system of interconnected bodies of water, used for transportation, 

may include a lake, river, canal, or any combination of these.  

The existence of waterways has been an important factor in the development of 

regions; waterways have served first as paths of exploration and new settlement 

and later as avenues of commerce and trade. Although slower than rail, road, and 

air transport, water transport is less expensive and accommodates such bulk 

cargoes as coal, ores, grain, and lumber. Navigation on waterways may be 

improved by the construction of canals, dams, locks, levees, and dikes.  
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Inland waterways vary in size from shallow barge-carrying rivers and canals to the 

deep seaways that accommodate oceangoing vessels. Waterways are often of 

international importance, either because they border or run through more than one 

country or because other nations wish to use them for trade; a number of these 

waterways have been internationalized. For purposes of navigation, irrigation, and 

flood control, humans have changed the natural flow of waterways. The 

consequences of such changes have often led to excessive erosion or an increase in 

flooding. 

 

 In order for an inland waterway to be navigable, it must meet several criteria like: 

 The waterway must be deep enough to allow the draft depth of the vessels 

using it. 

 The waterway must be wide enough to allow passage for the beam width of 

the vessels using it. The waterway must be free of barriers to navigation 

such as waterfalls and rapids, or have a way around them (such as canal 

locks and boat lifts) 

 The current of the waterway must be mild enough to allow vessels to make 

headway. 
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An efficient Inland Water Transport (IWT) system plays a critical and positive role 

in the economic life of any country. Every country should realize the importance of 

the relationship between good and functional multimodal IWT systems in their 

economic development. IWT cost effectiveness and development of remote 

communities in several countries and in Nigeria in particular cannot be over 

emphasized. In many instances these advantages can be gained with little or no 

improvement to existing waterways (World Bank, 2002). There is this belief that 

the use of IWT in Nigeria has not yet reached its full potential due to lack of 

adequate investment in the sector over many years. All year round use of larger 

vessels may have been impeded in some channels by monsoon-related draft 

reductions and lack of adequate depths and absence of navigational aids. 

Throughout the world, most waterways tend to be owned and administered as 

public goods. Cost recovery mechanisms typically include a range of vessel 

licensing fees, river port dues, navigation fees, and lock and other sundry charges. 

These revenues are rarely sufficient to cover all the costs of public resources, but 

these costs are usually very small compared with other modes in absolute terms 

and in proportion to traffic handled. The effective utilization of inland waterway 

transport generally depends on investment in and upkeep of the navigation 

infrastructure (dredging, navigation aids, locks, etc.); together with an institutional 
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regime that encourages an efficient and competitive private barging industry. The 

future of inland waterway transport must depend principally on its performance in 

serving transport markets. It is not in the interest of any country to over invest 

where demand by suitable traffic is lacking or to force usage of inland waterways 

against customer preference. Nonetheless, even though waterways generally need 

much less capital investment and maintenance than other transport modes, they 

have been rather neglected in many countries including Nigeria, despite evident 

demand, potentials and utilization. This is a pity, not only because of the economic 

advantages of efficient barge services in appropriate markets, but also because of 

the lesser environmental impacts from inland water transport than from competing 

modes. Apart from larger-scale commercial barging, inland waterways are often 

the first link in the transport chains faced by poor riparian communities. Large 

numbers of country boats in certain regions are crucial to the livelihoods of 

ordinary citizens as they depend on IWT for their livelihood and their access to 

health, education, and social services. 

 

In Nigeria, the National Transport Policy (1993) recognized the IWT as the 

cheapest transport mode in the areas of mass bulk commodity movement over long 

distances as well as an efficient mode of transportation of persons especially for 
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some rural communities in the Niger Delta, coastal areas and other parts of 

Nigeria. The National Transport Policy (1993) therefore recognized the need for 

the development of the nation’s vast network of inland waterways in a multimodal 

fashion to complement other modes of transportation. Significant underfunding in 

the IWT sector has caused the infrastructure and floating equipment to deteriorate 

badly, and reduced the net size of the navigable network considerably. The lack of 

a multipurpose infrastructure development approach, absence of multimodal 

development approach, lack of coordination among the various ministries in charge 

of infrastructure and inadequate skilled manpower etc also contributes to IWT 

decline. For example, many hydropower dams have been built without consulting 

other interested agencies and without providing ship locks to allow uninterrupted 

IWT transport. Also bridges constructed across rivers sometimes do not take into 

consideration the navigation requirements of the rivers. It is important to note that 

IWT does not have the ability to function optimally as a standalone transport 

mode. It can only be effectively utilized when developed and operated in a 

multimodal approach. 

 

Given Nigeria’s highly limited and congested transport environment, where the 

opportunity cost of the transport is high, IWT is an extreme case of inefficiency 

and neglect of a valuable resource. It is therefore, urgent to establish IWT sub-
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sector development strategy. Inland Water Transport systems in Nigeria have not 

yet reached their full potential despite the nation being generously endowed with 

navigable and potentially navigable inland waterways but has experienced latent 

capacity and inadequate investment. In all regions of Nigeria, IWT has been 

neglected and remains outside the mainstream transport development planning, 

often overshadowed by other sectors such as road transport, aviation etc.  

 

Prior to independence in 1960, and thereafter, efforts have been made by the 

Federal Government of Nigeria to develop and provide IWT services through the 

defunct Inland Waterways Department (IWD) with limited success. Also, some 

state governments with networks of inland waterways notably Rivers State, Lagos 

State, etc have also made some efforts towards IWT development in their 

respective states with limited and unsustainable success too. Most of the efforts 

that have been made by the Federal Government of Nigeria to develop IWT 

infrastructure have been concentrated on the Lower River Niger and River Benue 

until recently when the National Inland Waterways Authority (NIWA) was 

created; an agency of the Federal Government of Nigeria and successor to the 

defunct Inland Waterways Department (IWD) which initiated the construction of 

river ports and jetties in the Niger Delta and other locations outside the Lower 

River Niger and River Benue.  
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However, one major short coming of IWT development in Nigeria is its lack of a 

multimodal approach and neglect of IWT market development. 

 Non sustainability of IWT services by different level of governments and private 

concerns in Nigeria has resulted to the ugly state of IWT irrespective of its glaring 

importance in development of the economy; which leads to the calls for a paradigm 

shift in IWT development efforts and operations in Nigeria. This calls for the 

adoption of new attitudes, policies, programs, guidelines, acts and regulations 

corresponding to international best practices and success stories. 

 

Sustainable development of a multimodal Inland Water Transport (IWT) requires 

the improvement or further development of navigation and its related 

infrastructure, while minimizing negative effects on other waterways functions and 

maximizing environmental benefits. The fundamental basis for sustainability is 

that proposed development or management actions should sustain those critical 

processes that are necessary for the sustainable and competitive development of 

IWT and services. Decisions concerning a choice of transportation mode have 

historically focused on economic issues. Unfortunately, the economic competition 

between various transport modes is often based on financial costs, and not 

economic costs. The latter approach leads to more objective conclusions, which is 

important for achieving sound strategic planning. This reinforces the need for 



8 

 

judicious and efficient use of available scarce resources provided for IWT 

development and services. Also, IWT need to be competitive in order to be 

sustainable and attractive to private investments. 

 

Consequently, the judicious and efficient use of scarce resources provided for 

efficient IWT development and operations in Nigeria must be reflected in how the 

IWT development and operations are planned for the future. Efficient technical and 

policy frameworks must also be established to ensure decisions that promote the 

sustainability of the IWT systems and the environment in which they are placed. 

Sustainable development of IWT in Nigeria will require that our efforts should 

mirror international best practices and success stories. Also, other national vices 

should be eliminated from the sector.  

In the light of this, this research evaluates the inland waterways development in 

Nigeria with special emphasis on; infrastructure, markets, multimodality, social 

and culture, fleet size and job creation.  

 

 

 



9 

 

1.2. Statement of the Problem 

The importance of Nigeria’s vast network of inland waterways to the socio-

economic, commercial and industrial development of the nation cannot be over-

emphasized. In some parts of Nigeria, especially in the rural parts of the coast and 

Niger Delta, inland waterways  is the only available means of transport and their 

socio-economic well being could be greatly hampered if the state of inland 

waterways  in the area is poor. 

Nigeria has the second longest length of waterway in Africa. It has 8,600 

kilometers of inland waterways and an extensive coastline of about 852 kilometers. 

Nigeria centers on its longest rivers; Rivers Niger and Benue, which cut across the 

country into the cardinal east, west and north sections. The two waters run into 

each other at Lokoja and flow into the Atlantic Ocean. The coastal waterways 

extended from Badagry region through Warri to Calabar. However, water transport 

scores a distant second to road transport with an average share of about 1.6% of 

Nigerian gross domestic product i.e. internally generated cargoes. Although water 

transport is slow and while unsuitable for passenger movement, an efficient coastal 

and inland waterways operation and system generally can minimize the pressure on 

a country’s rail and road transport infrastructure. This would be of more optimum 

benefits in the transportation of tones of  agriculture products from the middle belts 
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area to the Delta areas via this medium  and vice-versa ; hopefully bringing about 

the fall in food prices in the regions, likewise other coastal areas generated cargo 

and passenger movements from and to where they are of more value and demand.  

This states that Nigerian inland waterways despites its great potentials are under 

prioritized and highly underdeveloped. The Federal Government currently hopes to 

reverse this by signing N34.8b contract for the dredging at the lower Niger which 

covers about 572 kilometers of waterways that stretches from Warri in Delta State 

to Baro in Niger State in the estimated projects which is expected to be concluded 

by 2010. Likewise the states in conjunction with Local Government of Lagos and 

especially Imo who geared in dredging the River Nworie, although the vision is 

never realized  up till this moment.  

The enormous coastal trade opportunities it present for indigenous shipping 

companies in Nigeria overtime failed due to shipping policy in place over the 

years, directed on such trade. Several policies initiatives are currently directed on 

the operation and the management at the inland waterways such as the coastal and 

inland shipping (cabotage) Act passed 2003. However, it is not enough a thing to 

initiate policies whereas the management administration or rather the expected 

enforcement pattern of such policies is not inputted. 



11 

 

The Nigeria population of some 140 million (census 2006), at present about 160 

million, has been forecasted to increase to some 200 to 240 million by 2030 and 

for 2050 a population of over 300 million has even stated. In addition, there is an 

ongoing shift from southerly located industries to more central locations. Finally, 

the agricultural sector is expected to be substantially improved in the near future. 

As a consequence, the requirements in Nigeria will tremendously increase in the 

coming decades necessitating the Government of Nigeria to strongly develop a 

multi-modal system for overland transport including the Inland Waterway 

Transport modes. 

However, there is no coordinated documented information on the state and 

development of inland waterways in Nigeria, hence the research topic; “Evaluative 

study of the development of inland waterways in Nigeria.”  

1.3. Objectives of the Study 

The aim of the study is to evaluate the inland waterway development in Nigeria. 

Specifically, we set the following objectives: 

i. To evaluate the extent of Government commitment to the development of 

inland water transport in Nigeria 
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ii. To determine the extent of implementation of inland water policies by 

NIWA management. 

iii. To establish the extent to which ferries/boat are employed in water transport 

in the study area. 

iv. To determine the impact of NIWA activities on ferry operations in the study 

area. 

v. To ascertain the extent of the impact of the activities of NIWA to the 

inhabitants in the study area. 

vi. To ascertain if there are significant differences in the extent of 

implementation of inland water policies by the NIWA management among 

the various jetties or ports sampled for the study. 

vii. To determine if there are significant differences in the level of development 

in the inland water ways transport in the study area. 

1.4 Research Questions 

i. What is the extent of Government commitment on the development of inland 

water transport in Nigeria? 

ii. What is the extent of implementation of inland water policies by NIWA 

management? 
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iii. What is the extent to which ferries/boat are employed in water transport in 

the study area? 

iv. What is impact of NIWA activities on ferry operation in the study area? 

v. What is the extent of the impact of the activities of NIWA to the inhabitants 

in the study area? 

vi. Are there significant differences in the extent of implementation of inland 

water ways policies by the NIWA management among the various jetties or 

ports sampled for the study? 

vii. Finally, are there significant differences in the level of development in the 

inland water ways transport in the study area 

 

1.5 Hypotheses for the Study 

The following null hypotheses are formulated for the study: 

o H01: There is no significant Government commitment to the development of 

inland water transport in Nigeria 

o H02: There is no significant implementation of inland water policies by 

NIWA management. 

o H03: The extent to which ferries\boats are employed in water transport in the 

study area is not significant. 
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o H04: There is no significant impact of NIWA activities on ferry operations in 

the study area. 

o H05: The extent of the impact of the activities of NIWA does not 

significantly enhance the welfare of the inhabitants in the study area. 

o H06:  There are no significant differences in the extent of implementation of 

inland water policies by NIWA management among the various jetties or 

ports sampled in the study area. 

o H07: There are no significant differences in the level of development in the 

inland waterways transport in the study area. 

 
1.6 Significance of the Study 

 Findings in this study will be of immense benefit to the following; Researchers, 

Inland waterways operators and user, policy makers, Nigeria inland water 

authority, the inhabitants of coastal regions and to all other modes of transport 

operators and customers as suggested thus: 

 The outcome of this research will expose the prevailing problems truncating 

the development IWT in Nigeria.  

 The findings in this study will add to the existing literature for use by 

researchers.  
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 The research will expose the level of backwardness in the Nigeria inland 

waterways system; hence provide road map to appropriate measures to 

remedy the situation. 

 The operators and users of the IWT will be educated through this research to 

know what is obtainable in other countries where inland waterway transport 

thrives. This will enhance their level preparedness to adjust to the 

anticipated positive changes in the Nigeria IWT. 

 It will also serve as a tool for policy makers to evolve suitable policies and 

programs that will lead to the rapid development of IWT in Nigeria, thereby 

enabling IWT to effectively contribute its quota to the socio-economic, 

commercial and industrial growth in Nigeria 

 The study will help address the issue of non multimodality utilization in the 

Nigeria IWT; hence suggest ways the various modes of transport could be 

integrated with IWT for effective and efficient transportation of goods and 

passengers. 

 The study will make available through case studies the best practices in 

inland waterways operations in other advanced countries which our country 

could emulate and introduce through sound policies to the nation lessons 

learnt from the experiences of countries that have successfully developed 

their IWT sector.  
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1.7.  The Scope of Study  

The study was carried out only in the three states of Nigeria that constitute the 

geopolitical zones of the country that inland water transport is a major means of 

transport. The states are Bayelsa, Lagos and Kogi.  

1.8. Limitations of the Study 

The study witnessed so many limitations such as inadequate fund and limited time 

to carry out this study. In some cases also the respondents were persuaded to fill or 

answer the questions contained in the questionnaires. There was insufficient data, 

especially to obtain secondary data for the analysis. Sometimes, the people who 

were meant to release the secondary data were unwilling and skeptical to do so. 

Some of the respondents, especially the native residents were illiterate to 

understand and answer correctly the question in the questionnaire. This made the 

gathering of the data very strenuous because of the herculean task of explaining the 

content of the questionnaires to them. Sometimes also, the respondents were 

tempted to give false information because of false perception of the essence of 

answering the questions in the questionnaires. Some thought if they answer some 

questions in certain way, it could attract favour or compensation from the 

Government. Finally, the research witnessed some hick-ups because of 

inaccessibility of some of the locations the research was carried out. 
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Above all, irrespective of the above mentioned hindrances and limitation. I am 

certain that the data collected for this study will be vey adequate for the validity of 

the study. We exhibited reasonable patient with the respondents to get the best of 

the questions that were contained in the questionnaires.  
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CHAPTER TWO 
 

2.1.   REVIEW OF RELATED LITERATURE 

 

2.1.1 History of Inland Water Transport Development in Nigeria. 

Inland Water Transportation in Nigeria could be said to be as old as road 

transportation system. The reason being that riverine communities relied upon IWT 

as much as hinterland communities relied upon roads. So as a means of 

transportation, it served all the purposes associated with connectivity, trade and 

travels. Consequentially, means of transportation such as logs and canoes were 

developed. The use of these means also included the purposes of warfare and 

entertainment. Major pre-colonial inter-cultural contacts were established and 

conducted through rivers. The advent of colonialism introduced initial changes. 

Initially, it served the purpose of penetration for both missionaries and exploiters. 

The introduction of mechanized boats extinguished the cultural technology that 

was still at the wooden stage. As long as the exploitation lasted, the major rivers 

were fully utilized. Aside using the rivers in its natural state, no further 

developments were contemplated by the colonialists.  

 

However, all the major rivers especially the Niger, Benue, rivers and creeks in the 

Niger Delta and coastal areas, and a few others served all the purposed at the time. 
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At the early state of imperialistic adventurism in the territory that later became 

Nigeria, British companies were operating on the Niger Valley, and carrying 

commercial cargo up to the Delta Rivers and places up to 1,000 km inland (NIWA 

Newsletter, No. 8,2006). During the era of colonialism, these companies notably 

Royal Niger Company, John Holt and Leventis Technical Limited, that later 

merged to become the United African Company (UAC), established River Stations 

at Akassa, Aboh, Andoni, Owerrinta, Onitsha, Idah, Lokoja, Markurdi, Ibi Warri, 

Sapele, lagos etc. They transformed into major transshipment stations and later 

became prominent and important trading posts. 

 

Historical accounts also reveal that aside the colonial era; economic interests have 

attempted the revitalization of navigation on the Rivers Niger and Benue. In the 

period up to 1970, these three companies dominated transportation in the inland 

waterways sector (Ogboye, 2012): 

 Niger River Transport Company (NRTC) with its base at Burutu  

 Holts Transport (HT) based in Warri   

 Niger Basin Transport Company (NBTC) based in Warri. 

Operationally, the indigenous company, Niger Basin Transport Company (NBTC), 

tried unsuccessfully to operate profitably shipping ventures downstream of the 
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Niger. The company was said to have expanded and modernized its fleet increasing 

capacity to about 220,000 tons per annum. 

 

Another major development in IWT in Nigeria in the seventies was the 

incorporation of the Central Water Transportation Company (CWTC) in July 1971 

by the then six states: North Eastern State, Benue - Plateau State, East – Central 

State, Kwara State and North Western State. The common attribute among these 

states was being riparian to the Niger – Benue waterways system (Orode, 2010). 

However, the CWTC operated at a deficit for most of the years and in July, 1976, 

based on the application of a joint venture, the company was taken over by the 

Federal Government. The take-over could still not ensure the survival of the 

company because of the obvious inherent systemic distortions. 

 

The operations of CWTC were constrained principally by the following factors, 

(Transport monitor, November 2002): 

 Inadequate complement of tugs and barges, both in number and mix. The 

small capital base of the company did not allow for purchase of more crafts; 

 Restricted period of commercial navigation on the rivers as a result of poor 

depths. The problem of seasonal non-navigability of the Niger and Benue 



21 

 

rivers militated seriously against the profitability/effectiveness of the 

company; 

 Lack of patronage by government agencies; 

 Joint venture by the six participating states did not make for a streamlined 

organization with smooth responsive management; 

  The nation’s IWT network gave access to the Western explorers and the 

British, Ominu and Onokerhoreye (1995) argue correctly that: “Before the 

advent of the railway era in Eastern Nigeria, the only communication line 

which was used for inter-regional movement was the Niger-Benue water 

ways or Cross River”.   

 

Navigation on the River Niger is not new. Already in 1832 the steam vessel 

Alburkah sailed up the river and managed to reach Lokoja. Also, by 1878, four 

British companies were operating on River Niger. Commercial shipping vessels 

were navigated far inland. The river traffic contributed to the development of the 

timber industry as well as oil palm and rubber plantations in Nigeria. It also 

allowed for the easy and cheap outlet for other exportable products as well as the 

importation of various goods. 
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Historically, British explorers took the lead in the discovery and exploration of 

River Niger with Macgregor Lliad’s arrival in 1832 after the discovery of the 

mouth of the River by the Lander Brothers; arrangements were made for British 

Merchants to trade directly with tribes along the banks of Niger – Benue 

waterways. The Rivers were extensively used for the evacuation of agricultural 

produce such as groundnut, cotton, palm produce, beniseed, timber, etc (by 

expatriate trading companies in the colonial era such as UAC, John Holt Limited, 

CFAO Limited, etc) from the hinterland via coastal ports to European markets. In 

return, imported goods such as bicycles, sugar, salt, cement, kerosene etc were 

moved from European markets via coastal ports and railways up into the hinterland 

markets. Surprisingly though despite the great opportunity provided by this cheap 

transportation (the natural waterway) they have remained largely underdeveloped 

owing to some reasons. 

 

The potentials of IWT as well as coastal water services provided the country in the 

past the major source of revenue generation, employment opportunities, as well as 

supporting the nation’s export and import trades. By implication, it accelerated 

industrial and regional development and peaceful co-existence. Up to the 20th 

century, river transport provided the most economical means of the evacuation of 
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agricultural products, Badejo (2009). Badejo (2010) stated that before 1960, 

transportation by river was very important and prominent thereby accounting for 

well over 30% of the entire produce moved in the country. The main reasons that 

were responsible for the significant use of IWT before independence include: 

 The existence of produce/marketing boards; 

 The absence of good road/railway network;  

 Government had control of the waterways and its security; 

 Friendly communities;  

 Availability of cargo; Availability of storage facilities for agricultural 

produce etc 

 

The Lower Niger River and other inland waters of Nigeria were a useful means of 

trade and transportation in pre and colonial period but with the building of railways 

in 1912 and the construction of roads in 1919 by the British colonial government, 

the waterway declined in its importance. Also, the discovery of crude oil in Nigeria 

in the 1950s caused many investors to divert capital from cash crop trade on the 

Lower Niger River to petroleum business. Worse still, the federal government has 

been paying only lip service to developing transportation on the Lower Niger River 

since independence.  
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However, despite the decline in the role of IWT in Nigeria, the river side dwellers 

on the Niger Delta, coastal areas of Nigeria and the Rivers continue to utilize the 

waterway as a principal mode of transport as they have always done from pre-

colonial times. Azonwu (2001) postulates that “In Nigeria, the Niger/Benue valley 

corresponds to the little productive middle belt and because of the handling cost in 

moving the produce of the area further to the North by rail transport; the river is 

less economic than direct rail transport to the coast. Thus, the considerable length 

of the inland waterways in the country remained relatively underdeveloped”. 

Again, during the Nigerian Civil War of 1967 – 1970, the inland transport was 

severely disrupted as the Lower Niger and inter-coastal routes in the Niger Delta 

were converted to war territory (Ogboye, 2012). The parties involved in the 

conflict used these waterways to press strategic military and economic 

advancement causing people to quit the waterways for road transport. 

 

Despite the post civil war misfortune of inland waterways, transport mode as it 

were, its role, relevance and importance in National Development Goals were 

never lost sight of by the Government. The government commissioned an Inland 

Waterway Improvement Program in 1956 which was handled by Netherlands 

Engineering Consultants (NEDECO). Irrespective of the little gains of that 
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program the government commissioned another River Niger Channel Development 

Program by the French Group (LCHF & UMD) in 1980 and 1984 which included 

the dredging of Lower River Niger with little success. The national Transport 

Policy, which was approved in 1993 by the National Council on Transport, 

recognized inland water transport as the cheapest and most efficient transport mode 

in the areas of mass bulk commodity movement over long distances.  Prior to this, 

by a Presidential Directive by Chief Olusegun Obasanjo January 31st, 2006 in 

Abuja, it was decided to carry out an Inland Waterway Transport (IWT) Master 

plan and a Bankable Feasibility Report, covering all background and planning 

aspects related to this Heijboer 2012). 

 

The Terms of Reference for that study and reporting were as follows: 

 Prepare a Comprehensive IWT Master plan for the Development of Inland 

Waterway Transport in Nigeria; 

 Develop Bankable Report on the socio-economic, financial, technical and 

environmental viability of Inland Waterway Transport that justifies the 

required investments and that will attract public and very importantly private 

investments in this sector; 

 Prepare an Institutional Reform Plan for NIWA and the entire IWT industry; 
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 Develop an IWT marketing Plan to promote inland waterway transport as an 

important and attractive mode of transport committee in Nigeria. 

 

The final updated of the report was submitted during the course of 2011 and the 

relevant components for the committee are: 

 A full assessment of the market opportunities for Inland Waterway 

Transport in Nigeria; 

 An assessment of the existing situation and the constraints regarding the 

Inland Waterway infrastructure and fleet; 

 A consolidated strategy and action plan (Master Plan) for the development 

of the Inland Waterways Transport sector; 

 Mapping and charting of the inland waterways routes in Nigeria; 

 Identification of major development projects related to the inland 

waterways;  

 A bankable feasibilities assessment of the accelerated initial Inland 

waterway infrastructural works as an advance component of the master Plan. 

 



27 

 

In 1993, Haskoning was appointed as a consultant to carry out studies on the 

development of the Inland Waterways Transport (IWT) in Nigeria (Heijboer 2012). 

The findings and recommendations were that: 

 The use of the Lower Niger and delta Creeks for IWT has stagnated during 

the last decade. IWT is presently not regarded as an attractive to road and 

rail even for the movement of goods for which it has inherent comparative 

advantages. Contributing significantly to this situation is the fact that 

navigation is restricted to the high water season thus requiring IWT users to 

find other means of transport during the rest of the year by putting IWT at a 

disadvantage.  

 To overcome this disadvantage and remove external cost it imposes on the 

economy, it is essential that all efforts are made towards developing a 

sustainable river transport system availability, i.e. a system that is able to 

attract cargoes throughout the year and to transport them is able to attract 

cargoes throughout the year and to transport them cost effectively.  

 The investment and annual costs needed to sustain navigability throughout 

the year are significant and need to be economically justified. A comparison 

of total cost for both rail and water shows that developing the river system is 

more cost effective (Sub-Committee on NIWA, 2001). 
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The World Bank in 1994 also confirmed the economic feasibility of dredging 

campaign to enhance sustainable navigable conditions on River Niger and Benue.  

NIWA metamorphosed from Inland Waterway Department (IWD) and was 

established by Decree No. 13 of 1997 and commenced operation in 1998. The 

proposal submitted by the then IWD on development of waterways through the 

dredging of River Niger and the construction of river ports at suitable locations 

based on this submission, the Petroleum Trust Fund (PTF) in 1996 was directed by 

the Federal Executive Council (FEC) to fund the abortive Lower Niger Dredging. 

The PTF handed over the Lower Niger Dredging to the NIWA in November, 2000 

and the Federal Government approved the appointment of Haskoning Engineering 

Consultants in order to recommend appropriate improvement works on the 

waterways in achieving efficient and cost effective inland waterways transport. 

 

After over 12 years in incubation, the dredging of River Niger was flagged off on 

September 10, 2009 at a total cost of N38 billion. However, the total cost of the 

project is expected to reach N48billion Naira on completion as a result of 

variations. The project crystallizes the federal government’s unwavering 

determination to tackle the country’s infrastructure and development challenges 

with regards to the nations IWT sector. The age-long plan to dredge the Lower 
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River Niger was first conceived by the colonial administration in 1958. It suffered 

series of neglect by successive administrations until it was flagged off by late 

President Umaru Musa Yar’Adua in 2009.The 572 kilometer-long dredging covers 

Baro in Niger State to Bifurcation in Bayelsa State, according to the Managing 

Director of Nigeria Inland Waterways Authority, (NIWA) Arc. Ahmed Yar’Adua. 

The dredged river is expected to provide all-year round navigation, employment 

opportunities, and improved economic activities as well as flood control. Other 

benefits he says, include improved carrying capacity, cheaper and safer transport 

system, reduced axle load on roads, boom fishing and preserve the environment. 

He explains that it is the first major dredging exercise that ever took place in the 

country after the failure of the dredging of the Ikpoba River in Edo State and the 

Calabar port in Cross River State. The dredged Lower River Niger cuts across 

Delta, Bayelsa, Rivers and Edo states; others are Imo, Anambra, Kogi and Niger 

states, covering 152 communities. 

The design parameters of the Lower River Niger Dredging Project include: 

 Channel shall be minimum 60 meters wide with a minimum depth of 2.5 

meters. 

 Curve radiuses are to measure a minimum of 600 meters. 

 Each kilometer of the alignment shall only include one change in direction. 
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 The angle between the channel alignment and the main stream of the river 

shall not exceed 30º. 

 Operators shall have a line of sight of minimum 5 ship lengths. 

 

Also, there was provision for the construction of river training works at various 

locations the river is so shallow that even with maintenance dredging the water 

depth of 2.5 meters cannot be guaranteed. To solve this problem a total of 18 cross 

dams are to be constructed. The main purpose of a cross dam is to block a 

secondary branch of the river to guide the water towards the navigation channel 

alignment. This will increase the velocity of the water and therefore the erosion of 

sediment on the bottom to ensure the required water depth. The cross dams are to 

be constructed using sand dredged from the Navigation Channel and are protected 

by a layer of rock materials contained in gabions. In addition to the cross dams, the 

contract also provides for the construction of 14 groynes. The main purpose of 

these groynes is not the guidance of the river flow but to protect some of the outer 

bends of the river to stop erosion (Ton Van Der Burg 2010). 

 

According to the Managing Director of NIWA, Arc Aminu Yar’dua, the 

peculiarities of the 572-km ‘‘aquatic highway’’ on the River Niger through 

dredging mandated its division into lots using natural boundaries. They are also of 
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different mileages as follows:-Lot 1: Warri to Bifurcation 154 km Lot 2: 

Bifurcation to Onitsha 116kmLot 3: Onitsha to Idah 118km Lot 4: Idah to Jamata 

108kmLot 5: Jamata to Baro 76km. 

 

He explained that the project is made up of capital dredging which consist of 

opening of navigation channels, construction of sand dams, widening of creek 

routes, straightening of over-developed meanders and stocking of excess stand and 

derocking which involves blasting of rock outcrops and removal of blasted debris. 

Yar’Adua says construction of engineering structures such as bottom panels, 

groynes, dykes and barrages, break waters and revetments, used to stabilize the 

river beds and deepen channels by producing natural scouring also form part of the 

project. He added that recurrent (maintenance) dredging which has to do with 

maintaining a minimum channel depth of 2.5m and a top width of 100m for all-

year-round navigation, is all also an area which the project will give maximum 

attention to.  Installation of navigational aids including buoys, traffic signs and 

security lights and erection of survey monuments from Warri through Port 

Harcourt to Baro as well as Pr-Hydrographic surveys involving pre-dredging and 

post-dredging surveys for the calculation of dredge columns and to determine 

changes in river morphology are also part of the project. Arc. Yar’adua explains 

that capital dredging of 572 km of Lower River Niger from Baro in Niger State to 
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Warri in Delta State. Construction of modern inland ports of Baro, Idah and Lokoja 

are considered in the project. He says completion/rehabilitation of Onitsha Port, 

construction of River Training Works (RTW), maintenance dredging of the River 

Niger after completion of the capital dredging and construction of Gulu-Baro Road 

(20km) to provide access to Abuja also form the project consideration.  

 

The capital dredging is reported by NIWA to be 100 per cent completed, the first 

year maintenance is also reported to be completed and the second year 

maintenance dredging is schedule to commence by June/July 2012. But members 

of the benefiting communities are singing a different song. They embrace the idea 

that it will yield good result but they seem not to agree that the plan is workable as 

most of them don’t have full understanding of the project.  A trip to Baro 

community revealed that the locals are not having a good moment with the 

dredging of the river and construction of the ports. They argue that though the 

project has the potentials of increasing the economic activities in the area, the work 

is very slow. The delay in completing the project they said has worsened their 

plight.  ‘‘The project is supposed to increase our fishing activities but it is not so, 

the fishes have all gone.  Places where you easily get fish have been dredged, we 

now move far to catch fishes. We thought the government will help us with new 
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fishing techniques but there is nothing to that effect,’’ complained Abubakar Baro, 

the Ranin Baro.   

 

Seven main inland ports to decongest the Lagos and Port Harcourt ports have also 

been identified. A maritime institute would be established at Onitsha as well as 

five river ports at Warri, Onitsha, Idah, Lokoja and Baro.  President Goodluck 

Jonathan recently approved the opening of access navigational channels from the 

bifurcation to Port Harcourt (deep sea port) and from Lokoja to Makurdi (Benue 

River). The decline of IWT in Nigeria started majorly during the civil war in 1967 

– 1970 because transport companies could not ply the rivers. The period and 

afterwards witnessed slump in the export of agricultural products that were carried 

by inland river vessels. The death kernel was provided by the massive exploitation 

of the oil wealth and the development of highways to the neglect of the waterways 

and railways. 

  

 Badejo (2009) outlined the following reasons as responsible for the further decline 

of IWT in Nigeria:  

 Policy summersault;  

 Political and legislative dimensions; 
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  Economic dynamism and market size; 

  International conspiracy and gang – ups;  

 Human capacity relevance and technological changes; 

  Access to funds and finances; 

  Infrastructural and equipment failure;  

 Stiff competition from international shipping operators;  

 General absence of coordination and integration; 

 Multilateral versus unilateral competition;  

 over reliance on road transportation; 

 

The National Inland Waterways Decree No. 13 of 1997 stipulates the inland 

waterways in Nigeria as stated below: 

 The River Niger from the Nigerian/Niger/Benin border, through the Nun and 

Forcados distributaries to the Atlantic Ocean. 

 The River Benue from the Nigerian/Cameroun border to its confluence with 

River Niger at Lokoja. 

 The Cross River from the Nigerian/Cameroun border to the Atlantic Ocean, 

and all its distributaries. 
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 Rivers Sokoto, Kaduna, Geriny, Gongola, Taraba, Donga, Katsina-Ala, 

Anambra, Ogun, Oluwa, Osse, Benin, Imo, AKwa Ibom. 

 The Intra-coastal route from Badagry  along the Badagry Creek to Lagos 

through Lagos Lagoon to Epe, Lekki Lagoon to Iwopin along Omu Creek, 

Talifa Kivei to Atijere, Akata, Aboto, Oluwa River to Okitipupa and onto 

Gbekebo, Arogbo, Ofunama, Benin Creek to Warri. Also the canal running 

from Araromi through Aiyetoro, Imelumo to Benin River and from Aiyetoro 

through Mahin Lagoon to Igbokoda. 

 The waterway from Warri along the Forcados River, through Frukana, 

Siama, Bomadi, Angalabiri, Patani, Torofani,down River Nun to Agberi, 

Kiama, Sabagreia, Gbaran Creek, Agudama, Ekpetional into Ekole Creek to 

Yanaka, Yenegoa, Sangala to Mbiakpaba onto Okokokiri, Ofokpota, 

Olagaga, Nembe, Adema Agoribiri Creek to Egbema, Degema, Sombreiro 

River to Hanya Town, Ogbakiri to Port Harcourt. 

 The waterway from Port Harcourt, through Amadi Creek down Bonny 

River, into Opobo Channel Adoni River, through Andoni Flats, Tellifer 

Creek, Imo River. Shooter Creek. Kwa Ibo Creek, Kwa Ibo River, Stubbs 

Creeks. Widenham Creek, Effiat-Mbo Creek, Cross River estuary to Oron 

and Calabar. 
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 Rivers Benin. Ethiope, Ossiomo. Onne, Aba. Azumini, Olomum. Siluko, 

Talifa, Forcados, Penington, Escravos, Warri, Ramos, Dodo, Bonny, 

Middleton, Fishtown, Sengana, Brass of Nicholas, Santa Barbara. San 

Batholomew, Sambriero, New Calabar, Mbo, Rio del Rey, Uruan, 

Akwayafe. 

 Creeks Odiama, Agamama Tora, Nembe, Krakama, Buguma, Bille, Finima, 

New Calabar, Ekole, Cawthprne Channel, Ikane-Bakassi, Omu, Kwato 

(Gwato), Adagbrassa, Chananomi, Okpoko, Jones Kulama, Ikebiri, 

Nikorogba, Sagbama, Egbedi, Kolo, Laylor, Hughes Channel. 

 Lakes Mahin, Oguta, Osiam Ehomu. 

 The Orashi River from Oguta Lake to Ebocha, Omoku, Kreigani, Moiama., 

Okariki, Egbema, Sombreiro River. 

 Lake Chad, that part within Nigeria. 

 

River ports whose approaches are exempted from the control of the Authority are: 

 Lagos; Port Harcourt; Warri; Calabar; Burutu; Akassa; Bonny; Degema; 

Forcados; KokoTown.  

Past efforts at IWT development were public-sector driven; High capital cost of 

acquiring and operating ferries (including spare parts and repairs); Lack of inter-
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modal connectivity; Poor and negative perceptions of safety on IWT; Poor 

awareness of the cost benefits of IWT especially with regards to bulk goods 

movement. 

 

2.1.2 Administration of Inland Waterway Transport Systems 

Modern inland waterway development has been largely carried out by 

governments, in contrast to early canal construction, which was mainly undertaken 

by private enterprise. Most of the older canals were subsequently acquired by the 

state and are administered by them or their agencies and are subject to 

comprehensive regulation, frequently by independent commissions. International 

commissions representing the states concerned regulate navigation on the 

international waterways. In the United States the waterways are basically a federal 

responsibility, with their development undertaken by the U.S. Army Corps of 

Engineers, but state governments and local authorities also participate in the 

administration of many local waterways. The Interstate Commerce Commission 

has responsibility for the regulation of the common carriers and requires them to 

publish their rates. For some major multipurpose projects, public corporations were 

established to undertake and administer them. 
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In Europe and the former Soviet Union the national networks, mainly based on 

navigable and canalized rivers linked by canal, were developed by the 

governments, which retained responsibility for finance and administration. In 

Britain most canals were brought under government ownership beginning Jan. 1, 

1948, and are administered by the British Waterways Board.Europe’s main 

waterways have long been accepted as international waterways with navigation 

free to all vessels and equality of treatment of all flags guaranteed. The chief 

regulatory commissions are the Central Commission for the Navigation of the 

Rhine, the Danube Commission, and the commission for the canalized Moselle.  

There are also a number of bilateral agreements between states. Wars and political 

considerations following them have from time to time interrupted the freedom of 

navigation. A provisional Rhine Commission was operating in the early 1970s; a 

new Danube Commission was established in 1953 after the signing of the Austrian 

state treaty, when freedom of navigation throughout the river’s length was fully 

restored. With the creation of a number of international organizations in Europe, a 

high degree of cooperation between states for the development of the inland 

waterways and the regulation of navigation was achieved, particularly through the 

United Nations Economic Commission for Europe, the European Economic 
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Community, the Organization for Economic Cooperation and Development, and 

the Council of Europe. 

In North America a U.S.-Canadian International Joint Commission has functioned 

since 1909 with general authority over the boundary waters. The St. Lawrence 

Seaway is a joint project, administered by the St. Lawrence Seaway Authority in 

Canada and the St. Lawrence Seaway Development Corporation in the United 

States. The Panama Canal was originally administered under the Panama Canal 

Convention of 1903 by the United States, under the supervision of the army. 

Panama-U.S. relations were frequently strained, and in 1964 the United States 

agreed to negotiate new treaties concerning the existing canal and construction of a 

new canal at sea level. Later both countries agreed to a new treaty recognizing 

Panama’s sovereignty over the Canal Zone.  

The international status of the Suez Canal, constructed and administered by the 

Suez Canal Company, has frequently been a matter for dispute, peaceful and 

otherwise. Only in 1904, under an Anglo-French agreement, was the 

Constantinople Convention of 1888, establishing the Suez Canal as an international 

waterway open to all in war and peace, finally implemented. In 1956 British 

presence in the area ended, and troops were withdrawn from the canal zone; the 

Egyptian government nationalized the assets of the canal company and the 
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administration was assumed by Egypt, but the 1967 war closed the canal until 

1975. 

2.1.3 Administration of Inland Water Transport in Nigeria 

The first attempt to manage the vast resources of inland waterways system in 

Nigeria was made by the colonial administration with the establishment of the 

Marine Department and later the Inland Waterways Department (IWD) in 1956.  .  

Badejo (2010) accounted that the Marine Department was responsible for the 

distribution of creek mails and passenger movement as well as colonial 

administration services. The IWD upon its establishment in 1956 was charged with 

responsibility of ferry services, clearance of waterways, dredging of river channels 

and laying of buoys. After independence in 1960, IWT started to experience a 

decline.IWD maintained a reasonable control over the nation’s inland waterways 

system but made little management initiative.  

In a bid to resuscitate IWT in Nigeria and make it efficient, competitive and result 

oriented, the Federal Government of Nigeria set up the  National Inland Waterways 

Authority (NIWA)  through  Decree No. 13 of 1997 to succeed the defunct Inland 

Waterways department (IWD), with a clear mandate to manage Nigeria's vast 

inland waterway resources. The Decree enabling Act/Decree establishing NIWA 
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came into effect on the 1st of January, 1998. The Decree vests in NIWA the power 

of exclusive management, direction and control on the Nigerian inland waterways. 

This power is exercised on Nigeria’s 10,000km navigable waterways from the 

Nigeria/Niger and Nigeria/Cameroon borders to the Atlantic Ocean (NIWA Decree 

1997).  

 The Vision Statement of NIWA: To make Nigeria the leader in inland water 

transportation development and management in Africa. 

Mission Statement: To provide regulatory, economical and operational leadership 

in the nation's inland waterways system and develop infrastructural facilities for 

efficient inter-modal transportation system in line with global best practices that is 

safe, seamless and affordable.  

NIWA Objectives are as follows:  

 Improve and develop the inland waterways for safe navigation; 

  Provide alternative mode of transportation for the evacuation of economic 

goods and persons;  

 Execute the objectives of national transport policy as they concern inland 

waterways. 
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Services Provided by NIWA are thus:  

 Regulatory Services: They issue licenses for inland navigation, piers, 

jetties and dockyard; examine and survey inland watercraft and shipyard 

operators, grant permit and licenses for sand dredging, pipeline 

construction, dredging of slot and approve designs and construction of 

inland river crafts 

 Engineering Services: Our wide range of engineering services includes 

construction of inland river-ports and jetties. We also undertake capital and 

maintenance dredging, and engineering, design of river ports. 

 Survey Services: NIWA is responsible for hydrological and hydrographic 

surveys, river chart production and cartography, river mapping, aerial survey 

and underwater survey. Come ferry routes such as Calabar-Oron and Lokoja 

were successfully surveyed. Preliminary survey on River Niger has also 

been conducted in preparation for the dredging of the river. The Authority 

provides hydraulic structures for river dams, bed and bank stabilization, 

barrages and groynes; install and maintain lights, buoys and all navigational 

aids along all water channels and banks (NIWA Decree 1997). 

 General Services: NIWA collects river tolls, acquire, lease and hire 

properties; produce, publish and broadcast navigational materials such as 

notices, hydrological year books, river charts and river maps; carry out 
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consultancy and contractual services represent the Government of Nigeria at 

national and international commissions that deal with navigation and inland 

water transportation and also advise government on all border matters that 

relate to the inland waters.  

 The Environment: NIWA pursue an ecologically sound inland water 

transportation policy. Due consideration is given to the well being of aquatic 

life as well as the clearing of water hyacinth and other harmful aquatic 

weeds. NIWA is also authorized to “carry out environmental impact 

assessment of navigation and other dredging activities within the inland 

water and its right of ways.”  

 

 Projects Executed by NIWA since their inception in 1998 are:  

 Charting and buoying of Lower River Niger River (Lokoja-Onitsha). 

 Satellite imagery of a section of River Niger. 

 Charting and buoying of Upper Niger River (Zamare-Yelwa/Yauri-

Nigeria/Benin border).  

 Procurement of water weeds control equipment e.g. (“Water master Classic 

III”). 
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  Clearing of aquatic weeds/water hyacinth in the inland navigable waterways 

of Lagos, Ondo, Ogun, Rivers, Borno, Benue, Baga, Yelwa- Yauri and 

Cross River States. 

 Construction of booms at Zamare-Rofia route (Kebbi State) for the control 

of water hyacinth and other aquatic weeds (NIWA Decree 1997). 

 Dredging of the Lower Niger River, approved by the Federal Executive 

Council and agreement with the four contractors and five consultants signed 

in December, 2008 to the cover (5) Lots Work has already commenced. 

 Ondo Waterways Dredging, consultancy and pre-qualification of contractors 

have been completed.  

 Port Development, Lokoja Port- Work is in progress; Degema Port- 

Certified awaiting Executive council approval.  

 Onitsha Port- rehabilitation almost completed; Baro Port- work is in 

progress. 

 Okrika Port- certified project cost is in due process. Awaiting ministry’s 

presentation to Federal Executive Council (FEC). 

 Oguta Port- work is in progress. 

 Owerrinta Jetty- work is in progress.  

 Yenagoa Port- work is in progress. 
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 Charting, Mapping and Buoyage of Waterways: Contract has been awarded 

for the procurement of Geo - information Laboratory equipment. Charting 

and buoying of nationwide navigational channels/ routed. Contracts for 

some of the projects have been awarded while others are awaiting due 

process certification (NIWA Decree 1997).  

 Environmental Impact Assessment (EIA): Updating of the EIA on the 

dredging of the lower river Niger is awaiting due process certification; 

Environmental Management/ Monitoring plan (EMMP)- the contract has 

been awarded.  

 Marine Pollution Control: NIWA handles marine pollution control on the 

inland waterways and the declared Right of Ways (R.O.W). There is need to 

strengthen the capacity of the Authority in the area in terms of equipment 

and manpower.  

 Water Hyacinth/ Aquatic Weeds Control: The Authority annually embark on 

combating the water hyacinth/ aquatic weeds menace in a number of states 

within the country such as: Cross River, Kebbi, Bayelsa, Delta, Ondo, 

Lagos, Anambra, Benue, etc. Mechanical clearing is on at six different zones 

in the South- East and South- South part of the country. NIWA awaits the 

delivery of 2 Nos AVC 101 swamp devil and 1 no complementary Harvester 
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AH-620-T34, as part of our logistics requirement for clearing of water 

hyacinth and aquatic weeds nationwide.  

 Marine and Inland Waterways Police Command: NIWA has a special 

Marine and Inland Waterways Police command active in Lokoja (NIWA 

Headquarters). And all the Area Offices of the Authority namely Lokoja 

Area Office, Lagos Area Office, Port Harcourt Area Office, Yenagoa Area 

Office, Onitsha Area Office, Eket Area Office, Kaduna, Area Office, Yola 

Area Office, Baga Area Office, Warri Area Office and Markudi Area Office 

etc.Their role is to assist the Authority in the implementation of the 

provision of the NIWA act, and to ensure the safety of navigation of the 

nation’s inland waters.  

2.1.4 Business Opportunities in Inland Waterways of Nigeria 

With inland navigable waterways and coast land of about 10,000km, Nigeria has a 

great potential in the movement of goods from the coast to the hinterland by IWT. 

The country’s waterways centre on the Rivers Niger and Benue dissect Nigeria 

into east, west, and north sections. The two rivers run into each other at Lokoja and 

flow into Atlantic Ocean through the Niger Delta. The coastal waterways extend 

from Badagry through Warri to Calabar  (NIWA Decree 1997).  
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The Nigerian inland waterways have great potentials. The areas adjacent to the 

rivers are major agricultural areas. Agricultural products from the middle belt areas 

can be transported to the delta areas through the waterways and verse versa. The 

importation of raw materials through the ports in the delta areas for use at the 

Ajaokuta Steel Complex, which is a major industrial center on the Niger, will 

benefit from the importation and export of cargo movement by the waterways.  

The following are the some current opportunities for NIWA: 

 Boat construction: Dockyard services/management;  

 Dredging works;  

 Engineering construction;  

 Fishing;  

 Hydropower generation;  

 Hydrographic survey;  

 Irrigation ; 

 Oil & gas exploration including support services;  

 Recreation/sporting; Sand-winning;  

 Transportation (runs and cruises by modern inland river crafts);  

 Tourism; Underwater engineering services;  

 Water supply etc 
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 2.1.5 Problems Affecting NIWA 

The response of NIWA to the enormous responsibility of developing the vast 

inland waterways transport resources of the nation has been rather slow if not 

disappointing (Oriaku 2011). It has become obvious that NIWA is suffering by 

many constraints such as:  

 Lack of adequate human and material resources from inception in 1997; 

 Lack of clear source of funding to boot its take – off;  

 Lack of visionary leadership;  

 Cumbersome statutory responsibilities of NIWA as Operator, Regulator, and 

Landlord;  

 Obsolete legal framework which position government as an inefficient 

monopoly and limited private sector participation in the sector;  

 Budgetary appropriations over the years were insufficient, not released, or 

released in paltry making projects to be stalled;  

 Backlog of under investment in the IWT sector spanning over 30 years; 

 Conflicts of jurisdictional limits between NIWA, NPA, NIMASA, and 

Ministry of Solid Minerals etc;  

 Conflicts rather than cooperation between NIWA and State governments 

(e.g. Lagos, Rivers etc); 
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 Poor understanding of the operational requirements of the entire IWT-

Maritime industry 

2.1.6 Major Challenges of Inland Water Transport Development in Nigeria. 

 Inadequate Infrastructure: One of the major impediments to the 

successful development and operation of IWT in Nigeria is the lack of 

adequate infrastructure for multimodal IWT operations. At the moment, only 

the Lower River Niger is currently being dredged with the River Benue 

schedule to commence soon. Lack of adequate river ports, jetties and 

terminals on the rivers and creeks. Absence of cargo handling equipments, 

Only the Onitsha River Port has been successfully rehabilitated and 

equipped with modern cargo handling equipment. Lack of road and rail 

connectivity etc 

 Inadequate Funding for Projects and Operations: IWT development is 

not self-financing. So far in Nigeria, the main source of revenue has 

budgetary allocation from the federal government which historically has 

been insufficient and inconsistent. State governments in Nigeria has not 

fared any better. The federal government’s  investment in the IWT sub 

sector have hardly been at a substantial and consistent level capable of 

generating and sustaining development of IWT at optimal level. Inland 
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waterway infrastructure is almost entirely a federal expense at the moment in 

Nigeria. Significant underfunding in this subsector has caused the absence of 

infrastructure and floating equipment and have lead the existing ones to 

deteriorate badly. IWT in Nigeria is presently an extreme case of 

inefficiency and neglect of a valuable resource. Presently, shippers are 

questioning the reliability and viability of barge transportation on the inland 

waterways. Unless this situation is addressed, it will be a major impediment 

to our efforts to develop IWT in Nigeria. 

No state government in Nigeria has funded a major IWT developmental project 

especially in recent times. The best some state governments has done is 

establishing companies to provide ferry and transportation services. These 

companies too have been underfunded and mismanaged. Inadequate funding in 

terms of Government appropriations over the years which have been paltry and 

grossly inadequate has negatively affected the implementation and realization of 

the Capital Projects, Community hostilities especially in the Niger Delta area to 

both private and government operators within the inland waterways which has 

drastically affected activities as well as our revenue generation efforts, slow 

response from Oil and other associated companies in paying their dues and tariffs, 

Overlapping areas of jurisdiction and conflicts  of duties between NIWA and other 
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Agencies e. NIMASA, NPA, Ministry of Solid Minerals, Governments, (e.g Lagos 

State), 

There is a very great need for the government of Nigeria to attend to the funding 

need of IWT sector development. One of the greatest impediments to the 

development of IWT sector development in Nigeria is the issue of the availability 

of adequate funding for the sustainable development of the sector and for the 

growth of business in the industry.  High investment costs, financial risks and 

difficult access to finance are hindrances to the expansion or creation of new 

businesses and to the establishment of new services, especially for private ship 

owners and small and medium-sized enterprises. Unfortunately, in recent years, 

national investment in inland waterways transportation (IWT) projects has not kept 

pace with our level of economic and social expansion. Over the last 30 years the 

Nigerian population has increased more than 40% while the GDP has grown from 

so much. Meanwhile, capital investment in inland waterways transportation (IWT) 

infrastructure decreased tremendously. The combination of a decline in investment 

coupled, with an expanding population and economy, has created an “investment 

gap” that led to the sorry state of the IWT sub sector (Oriaku 2011). 
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Currently there is a backlog of many active authorized projects. At the current 

levels of funding it would take many years to complete the active projects in the 

backlog without even considering additional project authorizations. Serious 

problems are likely if current levels of investment continue. Demands on the 

waterway system are expected to double in the nearest future, while the current 

system has led to the near absence of traffic on the Lower River Niger. The 

absence of infrastructure and deferred maintenance created by insufficient 

investment levels will result in degraded system performance, safety concerns, 

increased delays, higher transportation costs for goods and services, and negative 

impacts on GDP and employment. 

The first thing to do is to let the federal government know the full extent of what is 

required to achieve an efficient and sustainable IWT. This is very important since 

the bulk of investment required for IWT development from come from the Federal 

Government of Nigeria (FGN). It is erroneous to create the impression that what is 

required is the current Lower River Niger dredging project. What is required is 

much more than this in terms of infrastructure and operational expenditure. This 

requires that NIWA clearly and precisely set its objectives and inform FGN 

accordingly. There is the need to be methodological and holistic. NIWA should 

have an IWT development master plan. NIWA should enumerate its projects and 
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prioritize them and also obtain the full commitment of FGN towards actualizing 

the master plan.  

 

Table 2.1: Appropriations and Actual Released for NIWA since 1998. 

Year Budgetary Approval (N) Fund Released (N) Fund Released (%) 

1998 144,100,000.00 129,690,000.00 90.00 

1999 128,500,000.00 41,939000.00 32.63 

2000 268,500,000.00 40,939,000.00 14.98 

2001 1,442,250,690.00 1,081,688,166.00 75.00 

2002 3,120,000,000.00 317,819,064.12 10.19 

2003 3,000,000,000.00 50,705,240.13 1.69 

2004 1,095,000,000.00 312,741,197.78 28.56 

 

Ref. Sekibo (2006) Update on the National Inland waterways Authority (NIWA) 

 

 Poor safety and Insecurity on the Waterways: Disruption of operations of 

river transport, oil and gas service companies by restive youth in the Niger 

Delta, Piracy and kidnapping, illegal bunkering, Pipeline vandalization, 

Grounding of socio-economic activities in riverine communities, blocked 

water transport routes and unsafe waterways, inadequate policing, negatively 
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affect IWT operations in Nigeria. Other factors include illegal tool 

collections and levies by local governments and communities, Water 

hyacinth infestation, presence of logs, wrecks and derelicts, inadequate 

navigational aids and data and absence or lack of enforcement of minimum 

safety standards. 

 Inadequate and Obsolete Fleet Capacity: There is inadequate fleet 

capacity in the Nigerian IWT sector. The available fleet is often old and 

poorly maintained. The nation’ IWT sector is mostly informal but there is a 

formal sector in the Niger Delta and coastal region as a result of the oil 

industry operating in the area. The nation’s fleet capacity is mostly in the 

informal private sector. Most of the public sector fleet are poorly maintained 

and moribund at the moment. The most important factor that has determined 

the acquisition of fleet has been market forces. In the Niger Delta and the 

coastal areas where IWT   is often the only means of transport, investments 

have been drawn to this area for the provision of boats etc for passenger 

transportation. Also the presence of the oil industry in the Niger Delta has 

positively generated investments for the provision of fleet including tug 

boats, barges etc to service the industry. 

 Poor Image and Awareness of IWT in Nigeria: IWT is perceived in 

Nigeria as obsolete, uncomfortable, uncompetitive, inefficient and with high 
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operational cost. This is as a result of its non-development and lack of 

efforts to portray it in good light. There is lack of understanding of the cot 

benefits of IWT over road and rail especially as it regards to bulk cargo 

transportation. 

 Inadequate Qualified and Experienced Manpower: This is one of the 

most fundamental problems militating against the development of IWT in 

Nigeria. The absence of skilled managerial and technical manpower in the 

Nigerian IWT sector especial in the Public sector manifests itself in all 

aspect of IWT development and operations in Nigeria. Human resources 

development and institutional building are linked and therefore efforts 

should be made to improve their performance jointly 

 Poor maintenance culture: Poor maintenance culture is a national issue 

and it is also manifesting itself in the IWT sector. The Onitsha River Port 

whose construction was complete and commission  in the 80’s by President 

Shehu Shagari but was never put to use had be  rehabilitated at the cost of 

over Four Billion Naira as a result of poor maintenance.  

 Lack of corresponding efforts to develop inland water transport by 

other countries  upstream of River Niger and Benue e.g. Niger Republic, 

Cameroon etc: Development and use of IWT in the Republic of Niger 

along the River Niger will in no small measure help in developing IWT in 
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Nigeria along the River Niger. The landlocked Republic of Niger and other 

upstream countries can be persuaded utilize the River Niger for its maritime 

trade which will directly connect the countries to the Nigerian Ports of warri 

and Port Harcourt. Likewise Republic of Cameroon on the River Benue can 

collaborate with the government of Nigeria to develop IWT along the River 

Benue corridor. This will in no small measure help IWT development in 

Nigeria.   

 Poor project management skills on the part of government and her 

agencies Responsible for IWT developmental projects: This is also 

another vital factor that is linked with inadequate skilled managerial and 

technical manpower in the Nigerian IWT sector. Poor project management 

leads to the non realization of government set objectives and often increases 

the cost of project execution. This can serve as a major disincentive to 

government.  

 Absence of inter-agency and inter-governmental collaboration: This is 

another factor that affects the smooth running of IWT development and 

operations in Nigeria. They include Jurisdictional conflicts between NIWA, 

NIMASA and NPA arising from overlapping roles and responsibilities, 

absence of cooperation and collaboration between the three tiers of 

government and local communities, multiple levies and illegal revenue 
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collections, NIWA and operators in IWT have consistently been excluded 

from benefiting from the Cabotage Vessel Financing Fund (CVFF), 

Maritime Development Fund (MDF) and the 0.5% Labor dues etc. 

 Neglect of Inter-modal Transportation System: There have been over 

dependence on road transportation in Nigeria neglecting the development of 

railways and IWT. They have been lack coordination, integration between 

IWT and other transport modes etc. 

 Markets: There is poor cargo availability for IWT as a result of poor 

industrial productivity and commercial agriculture, mining etc that produces 

bulk goods where IWT have comparative advantage. It is one thing to invest 

fund developing IWT, it is another thing to have the cargo to utilize the 

IWT. The lack cargo for IWT coincided with the demise of cooperatives and 

marketing boards. Also, in Nigeria, there are no industries along the Lower 

River Niger and other inland waterways that will use raw materials and 

produce the goods for transportation. Also the Federal government of 

Nigeria is advised to establish industrial parks and Free Trade Zones 

(FTZ)/Export Processing Zones (EPZ) especially around the River Ports. 

The effective function of IWT requires a careful arrangement of industries 

and transportation. 
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 Low Level of Private Sector Participation in IWT: The private sector 

should be encouraged to invest in IWT development and operations in 

Nigeria. Public-Private partnership model should be explored to facilitate 

private sector participation in IWT sector in Nigeria. Incentives and 

information should be provided by the government to encourage the private 

sector. 

2.1.7 Ministerial Committee on the Development of Inland Water Transport 

System in Nigeria: 

The Minister of Transport on the 26th January, 2012 inaugurated a committee to 

study the inland water transport system in Nigeria and recommend strategies for its 

resuscitation and development in line with the transformation agenda of the 

Federal Government of Nigeria. The Committee’s mandate included the appraisal 

of the present status of IWT system, the challenges for its development, its inherent 

economic potentials and strategies for State, Local Government, community and 

private sector participation. The Committee had reviewed the historical 

background of the inland water transport system dating back to pre-independence 

when it played a significant role in the transportation of about 30% of agricultural 

produce from the hinterland to the coast. 
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The Committee identified the following key factors inhibiting the development of 

IWT in Nigeria. The most significant include:  

 Infrastructure deficiency;  

 Security and safety challenges;  

 Inter-agency conflicts; Low public awareness;  

 Low level of State Governments and private sector participation; 

  Non development of inland water mass transit; Human capacity 

development gaps. 

The Committee made twelve recommendations including:  

 Increase and sustain government investment in enabling infrastructure; 

Establish and enforce safety and security standards;  

 Improve intra-agency, inter-ministerial and inter-government collaboration; 

Increase private sector participation;  

 Enforce laws on inter-modal transports system;  

 The Federal Ministry of Transport to champion the development of inland 

water mass transit;  

 The Federal Ministry of Transport to promote IWT as best mode of bulk 

cargo transport to ensure cargo availability;  
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 Media and public awareness on IWT economic potentials;  

 Deliberately promote the sitting of industries in communities along the 

inland waterways;  

 Protect the environment and bio-diversity; of our inland waterways; 

streamline and enhance NIWA’s capacity to discharge its statutory 

responsibilities; 

  Professionalize Nigeria IWT sector by improving standards and building the 

capacity of operators across the sector. 

2.2.1 Transport in Nigeria and the National Transport Policy 

The introduction to the National Transport Policy document of 1993 states that: 

“At present, the Nigerian transport system functions in a crisis situation”, and one 

of the principal causes, it identified was “a major imbalance between the needs of 

Nigerian society and economy for adequate transport facilities and the ability of 

the transport sector to meet such demands”. 

This statement remains valid today, in 2012, in respect of most of the transport 

system. The imbalance in supply and demand for transport capacity overall, and in 

the development of the different modes of transport, has in fact increased over the 

period since 1993. This does not mean that during these years no efforts were made 

to improve and maintain the system and make it function. A significant 
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improvement exists, but overall the demand for transport services in Nigeria seems 

to exceed the supply. The Nigerian transport system is still in a very difficult 

situation that needs urgent remedies. Changes and improvement are obviously 

needed. Therefore, the present National Transport Policy strives to attain 

maximum realism both in the identification of the problems and in the assessment 

of the means to rectify them. 

Furthermore, high-level policies of government in particular, the NV 20:2020 

economic transformation blueprint, 7-point Agenda, NEEDS, Public Private 

Partnership (PPP) and International Commitments such as the Millennium 

Development Goals (MDGs) all require a functional, reliable and effective 

transport system to, among other things, connect people, places, services, 

opportunities, etc (NTP 1993).  

This National Transport Policy therefore provides the guidelines for planning, 

development, co-ordination, management, supervision and regulation of the 

transport sector as well as: 

 Explaining Government’s decisions and actions in the sector by esposing the 

goals and principles that guide it; 

 Identifying existing gaps and short-comings and how to address them; 

 Showing how actions in the different modes are linked in pursuit of common 

goals. 
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 Providing the basis for a system of monitoring and accountability; and 

 Ensuring consistency in the application of policy principles across all modes 

and   in pursuit of different objectives. 

 

The Government’s policy objectives for the sector are: 

 To promote economic development, expand trade, and improve Nigeria’s 

competitiveness through an efficient and affordable integrated transport 

system; 

 To encourage and remove all barriers towards the private sector participation 

in the development, provision, maintenance, operation, and upgrading of 

transport infrastructure and services; 

 To promote the use of public transport over private cars. 

 To promote a culture of maintenance and continuous upgrading of transport 

infrastructure and services; 

 To promote competition and efficiency and cost reduction of transport 

services in Nigeria. 

 To improve the safety, security, reliability, quality, and speed of movement 

of goods and people, at local, national, and international levels. 

 To develop transport infrastructure that ensures environmental sustainability 

and internationally accepted standards; and 
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 To support States and the Federal Capital Territory in the development and 

promotion of urban transport systems and local governments in developing 

and promoting rural accessibility. 

The pertinent question to ask is to what extent has the objectives of the National 

Transport Policy been realized especially with regards to IWT? To what extent has 

the little resources provided been judiciously used to attain government policy 

objectives? This study findings show that despite the huge success made so far, a 

lots needs to be done. An “efficient transport system” means that the transport 

services are provided in a way that ensures resources are used efficiently and the 

economic potential of appropriate technology is used to achieve sustainable gains 

in productivity in order to reduce costs and improve service quality. An efficient 

transport system also implies the progressive reduction of social costs, the control 

of other external costs of transport, and the expenditure of public funds in a way 

that is properly justified and carefully managed. An “affordable transport system” 

means that adequate transport services can be enjoyed by all classes of Nigerians at 

reasonable cost, and where market mechanism fails to provide this, the 

Government will intervene to support the provision of essential transport services. 

An “integrated transport system” means the effective connectivity between ports, 

rail, road, inland waterways and air, thereby making use of the advantages of 
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different modes to ensure seamless movement of goods and people and better 

utilization of resources. 

 

2.2.2 Specific Objectives of the National Transport Policy (1993) with   

Regards to Inland Water Transport 

The National Transport Policy (1993) believes that an efficient coastal and inland 

waterway system will relieve pressure on the country’s rail and road transport 

infrastructure as bulk goods can be transported over long distances at very low 

rates. The energy demand of the Waterways is low and the negative effect on the 

environment is minimal. The use of the waterways for transportation should 

therefore be encouraged as a matter of principle. 

However, despite its advantages, the use of this transport mode has diminished 

particularly over the past three decades due to physical, investment and operational 

constraints, notably: High rate of sediment build up along the channel; Physical 

obstruction (wrecks, rock outcrop etc.);.Poor government investment in 

infrastructure development; Inadequate river Port infrastructure; Poor landward 

connection to River Ports; Poor communication and navigational aids. 

The policy objectives of government recognizes the great potentials and benefits of 

the IWT and is resolved to address the outlined constraints to enable the country 

fully exploit and enjoy this mode of transport. It is therefore the objective of 
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government to develop the inland and coastal waterways with private sector 

participation. 

The National Transport Policy adopts the following Policy Strategies In order to 

achieve these objectives, government will: Eliminate the physical constraints to 

navigation in the country’s waterways; Promote pricing policies that will shift 

traffic to the inland waterways; 

Restructure the National Inland Waterways Authority (NIWA) (which is charged 

with the responsibility of managing the waterways) to give ample opportunity for 

private sector participation in the management and operation of the waterways; 

Encourage indigenous involvement in the development of the inland waterway as a 

mode of transportation; and 

Establish an Inland Waterways Safety Inspectorate to curtail the high incidents of 

major and minor accidents. The potential dangers posed by poorly maintained 

vessels and incompetent operators will also be checked in addition to stricter 

endorsement of existing navigational and safety rules. Proper licensing and 

inspection procedure will be adopted and appropriate sanctions imposed on those 

who infringe safety rules and procedure. Commercial river crafts will be properly 

inspected and licensed to promote safety in inland water navigation. 

 

2.2.3 Integrated and Intermodal Transport Coordination 
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The Nigerian land transport system is almost unimodal with over 90% of domestic 

freight and passengers transported by road. The over-reliance on road transport 

means that bulk cargos are contributing disproportionately to damaging the road 

network and significantly increasing overall road maintenance costs. At present, 

road transport is insufficiently regulated and there is insufficient enforcement of 

existing commercial vehicle overloading control contributing to the exponential 

deterioration of Nigeria’s roads. 

Goods arriving by sea are best transported from the port by rail or inland 

waterways. However, Nigerian ports, except Port Harcourt and Apapa are not 

connected by rail and the waterways. It is important to point out here that although 

the Port Harcourt and Apapa ports are connected by rail and inland waterways, the 

railways are currently obsolete and dysfunctional, while the inland waterways 

connection of the Port Harcourt Port are not being put to use.  

It is however in the program of the National Inland Waterways Authority to 

develop River Nun that connects the Port Harcourt Port to the Lower River Niger 

through the bifurcation. How soon this program will commence and how 

successful the execution of this project and its operation will be can only be 

answered by time. Also there is currently on- going in Nigeria projects and 

programs to revitalize the railways system.  
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 The road is therefore the only option. The predominant use of the road is 

principally because transport development has favored road over all other modes. 

This National Transport policy recognizes the need for the seamless movement of 

people and goods and for each mode to fulfill its distinct roles. To optimally utilize 

the transport system and derive the full benefits of the different modes, there must 

be connections between ports, rail, inland waterways, air and road. This will ensure 

better utilization of available transport resources held to reduce transport costs. 

Government’s policy objectives with regards to integrated and intermodal transport 

coordination are as follows: 

 Take necessary action to ensure fuller integration of the available transport 

modes. 

 Improve the connectivity of transport infrastructure and ensure, particularly, 

that the:  All major Ports are well-connected by rail. River ports, rail stations 

and airports are connected by good roads. Proposed Six Dry Ports are 

connected by road and rail. 

 Develop standard interchange points for passengers and freight traffic 

 Promote intermodal transport and facilitate shift from road to other transport 

modes in order to achieve greater efficiencies and to lower overall transport 

costs. 
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 Revive the role of the rail, inland waterway and pipeline networks, in order 

to provide the heavy dependence on the road system by providing efficient 

and cost-effective alternatives. 

 Encourage intermodal coordination and cooperation between the modes to 

optimize service delivery, minimize total costs and maximize the economic 

return on investment. The government will create a level playing field by 

introducing effective regulation and eliminating constraints or disincentives 

that result in inefficiencies. The customer will be given a choice of modes 

for which the determining factor will usually be based on cost, timeliness 

and reliability. 

 Review and update the Master Plan for Integrated Transport Infrastructure 

(MITI) and develop a five year plan with annual Targets. 

 Undertake regular measurement and monitoring of the demand, output, 

capacity, efficiency and other performance criteria in the transport sector 

than has taken place in the past. 

 Ensure the right priorities in policy, planning, and efficient utilization of 

resources, in order to achieve the desired policy goals.  

 Set up coordination amongst stakeholders including government at all levels 

to allow for 

 Develop and operate the required terminals; 
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 Develop the supporting systems; and 

 Provide an appropriate legislative framework and incentives for intermodal 

transport to develop. 

 Update MITI that will plan and prioritize the development of the required 

intermodal infrastructure linking the ports, major airports and ICDs to rail 

and road; 

 Improve the regulation of transport operations, including the enforcement of 

existing road transport regulations and review the regulatory framework to 

ensure that it provides appropriate incentives for efficient intermodal 

operations; and 

 Develop the institutional framework for policy coordination within 

government and between transport operators to facilitate intermodal 

transport. 

 Intermodal Transport 

In Nigeria, inter-modal operations are constrained by a number of factors namely: 

 Inadequate physical facilities (rail system, hinterland freight terminals 

Information Technology etc). 

 Poorly organized freight forwarders and 

 Ineffective system of documentation and custom clearance. 
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The Policy objectives of the National Transport Policy (1993) with regards to  

intermodal operation is to combine, in the most efficient way, the operating 

advantages of different modes and to ensure that transport users enjoy a reliable 

service of movement from origin to destination. 

Policy Strategies 

Given the importance of inter-modal transportation and intermodal services, the 

Federal Government will consider the following 

 Conduct a study into the problems of intermodal coordination in 

           Nigeria and proofer solutions; and 

 Implement the Master Plan for Integrated Transport Infrastructure (MITI) 

recommendations on integrated transport infrastructure in Nigeria to ensure 

adequate connections of the different segments of the transport system. 

It is important to point out here that despite the government’s recognition of the 

importance and role of the transport sector in the socio-economic, political   

industrial and commercial growth of the nation, and despite the comprehensive 

nature of the national Transport Policy of 1993, the objectives set out there- in 

have not been achieved especially with regards to IWT. This is as a result of none 

or poor execution of projects and strategies stipulated in the policy document.  

 
2.2.4 IWT in the Framework of Integrated Transport Systems: 
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 Financing of IWT For Integration With Other Transport Modes: In 

developing countries, much of the initial transport infrastructure of various 

modes is in need of repair, extension or modernization. The growth of 

internal and international trade was greatly hampered by unsuitable 

infrastructure development in the twentieth century. To put an end to that 

situation, large sums have been invested into modernizing networks. 

Nevertheless, not all modes of transport have been invested in equally. The 

amount spent for IWT has often been much smaller than that for the railways, 

for instance. Most Governments in Asia prefer to invest in artificial transport 

modes used by the general public, rather than developing the network of 

natural waterways. The World Bank has made efforts to reverse this 

tendency. IWT as a whole has been strongly supported by the World Bank in 

Asia. A number of projects financed by the World Bank have been 

implemented in Bangladesh, China, Thailand and Viet Nam. One of the 

strategies to develop a sound transport sector has been to invite private sector 

financing. Ports in particular have seen a sizeable growth of BOT or BOO 

projects. The development of international trade and multimodal transport 

has seen the emergence of a number of big operators. Even during the 1997-

1998 Asian economic crises, many ports continued to grow in the container 

sector, while their traffic declined in other sectors. IWT could benefit from 
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this trend and its development could also be supported by private sector 

involvement in container transport out of the ports, possibly in shuttle traffic 

between an inland port and a seaport controlled by the same interests. After 

all, IWT has shown its potential in this sector in many Asian countries. At 

least one proposal has been made in this direction in a developing country of 

the region. Nowhere is this more clearly possible than in the multimodal 

sector where activity has been driven by shippers’ requests and has been put 

into the service of the supply chain, ultimately responding to final customer 

desire. As regards financing of IWT, a new strategy would be to provide 

financing of basic infrastructure components, paving the way for increased 

private financing of waterway infrastructure, ports and operational facilities. 

Governments could play the role of catalyst by creating a financial and 

regulatory environment in which private sector capital and operating 

experience would be attracted in a controlled manner so as not to bring about 

a monopoly situation. To that end, Governments could jointly finance 

transport assets or initiate operations in the public interest, which are unlikely 

to be run solely by the private sector. Waterway infrastructure, such as locks, 

channels and bank protection, would also qualify for government financing. 

Some port infrastructure could also be set up that way, when BOT is not a 

solution. Governments could also establish appropriate legal and regulatory 
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framework to ensure fair competition and constrain monopolies. Finally, they 

could assist with labour redundancy schemes, which are a burden to the 

financial viability of any future operation, but are often a requisite to start 

one. Such labour problems may hamper the initiation of multimodal transport 

activities, deemed to be less labour-intensive, and thus rejected by seaport 

workforces. In fact, it has been the IWT part of proposals that has raised the 

most concerns in ports, which are afraid that they will be bypassed for the 

labour-intensive operation of stuffing or destuffing of containers. Without a 

solution, no private financing of any IWT operation under the framework of 

multimodal transport is likely to take place in several countries of the region. 

Another role Governments can play is statutory, dealing with technical or 

legal rather than financial measures, although, for example, providing free 

land by the riverside has a cost-reducing function. Accepted re-use of 

redundant port facilities can also be a source of financing for the private 

sector. In the field of financing, governments may facilitate the improvement 

of institutional capacity to monitor new public/private partnerships, 

managing transactions between public and private bodies and overseeing 

private operations without interfering with their financial and commercial 

activities. This new approach aims at addressing a variety of challenges. This 

approach would help address some of the challenges facing the sector. The 
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long cost-recovery period and low rates of return (usually lower than 12 per 

cent) still make IWT investment unattractive for potential private operators. 

However, provided a combination of public and private financing can be 

arranged, successful privately run schemes could develop in Nigeria. 

Governments should also establish pricing and cost-recovery mechanisms. 

They should aim at attracting investment and guaranteeing adequate 

maintenance. At the same time, however, they should not deter traffic. Thus 

governments should assist investors or operators in guaranteeing sufficient 

returns until traffic is high enough to pay for its expenses at the toll or fee 

level provided. In addition, waterways have many functions and their benefits 

are enjoyed by various parties or communities. It is difficult for the 

waterways authorities, and even for a private party, to recoup these benefits 

through a payment, toll or fee. According to the World Bank, recovery of the 

costs amounts to 25 per cent in Europe, 30 per cent in the United States and 

40 to 50 per cent in China. The boat operators are the main contributors, 

while flood protection and town development sectors never get called upon to 

contribute to the costs. 

France has found a way to finance IWT. Faced with the problem of deferred 

maintenance, insufficient investments for modernizing waterways and a 

European obligation to link its network with the rest of Europe, France had 
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to invest heavily, but could not do so because of budgetary constraints and 

deficit limitations. To overcome these problems France started taxing some 

of the users of water. Of course, vessels normally pay some money to begin 

a voyage, and also for each tonne-km made (less than US$ 1 per 1,000 

tonne-km), but this does not amount to more than US$ 6 million per year. 

Pleasure craft also pay, roughly providing the same revenue, so users of the 

waterway pay approximately US$ 10 million. However, this does not even 

cover the salaries of the lock keepers. The users of the banks of the 

waterways also pay a certain amount, but amounting to less than US$ 5 

million per year. The main users of water are the thermal power plants 

located along navigable waterways, which make use of the controlled level 

of the river ponds to reduce their pumping power and benefit from the 

reservoirs created by navigation barrages or dams to mitigate the thermal 

increase of the water they release back into the river. Without these 

navigation structures, their expenses would be far higher. They also extract, 

through evaporation, water that is no longer available for navigation, and 

which navigation has to replenish. The same applies to drinking water. In 

summer, the total discharge of the Seine River within Paris would diminish 

by half owing to drinking water withdrawals, if no reserves were released by 

navigation. This is translated into a fee per m3 pumped for cooling or other 
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purposes. It amounts to between US$ 1.5 and US$ 4.6 per thousand m3. 

Other users are also charged, but they receive a discount of 10 to 30 per cent 

for industrial purposes, and 90 to 97 per cent for agricultural purposes. 

Drinking water is also charged, and this tax is passed on to the consumers 

who find on their domestic bill an entry entitled “VNF tax”. The VNF tax 

system is more tailored to the task, and amounts to some US$ 100 million 

per year. However, the backlog of deferred maintenance of the whole 

network is such that it would require nearly US$ 3 billion, of which US$ 1 

billion is urgent. It will take some time, but the rehabilitation may ultimately 

be achieved in a dozen years for essential waterways. 

What remains to be financed are new investments, permitting better linkages 

between networks and enabling multimodal transport on many routes, 

presently impassable by multimodal barges. This had been provided by a 

special tax of US$ 9.15 per 1,000 kwh on hydropower produced on 

navigable waterways, which went into a special fund for land transport and 

waterways. Recent developments have suppressed this fund, but the 

principle of the tax is now used by the general budget. It provides some US$ 

150 million per year. Only part of this revenue, approximately US$ 50 

million is retroceding to VNF. Moreover, regions have entered into planning 

agreements with the state so that they will contribute to rehabilitation or new 
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works on the network located in their territory. This source of financing 

covers US$ 100 to 150 million per year starting from 2000.Hydropower 

produced on the Rhone River is a special case, specifically allocated to 

finance navigation of this river by a 1932 statute similar to that of the 

Tennessee Valley Authority in the United States. The complete development 

of the river having been achieved, it remains to be decided what to do with 

this source of financing. It had in a first instance been ascribed to developing 

a link between the Rhone and the Rhine Rivers, but this was cancelled. 

As regards multimodal needs, the raising of bridges has been planned by one 

French region where the size of the locks was adequate, but there was 

insufficient vertical clearance. This is a costly exercise (over US$ 150 

million). However, most of the investments for multimodal IWT and its 

linkages with other modes of transport go to ports. Upgrading of ports or 

terminals has been facilitated by VNF through special agreements whereby 

the user has to guarantee a certain amount of traffic in exchange for a 

subvention for civil works. This system has worked tremendously well and 

10 per cent of French traffic has been generated in this way. Special 

subventions are also obtainable for developing combined transport terminals, 

either on the national side or on the European side. Total subventions may 

rise to more than half of the total cost and include specific vessels developed 
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to enable traffic that would not be possible otherwise, for instance ballast 

able vessels. Although they are not structures, these have been specifically 

included in the list of elements of the combined transport network because 

they replace or avoid infrastructure. 

For many riverine Asian countries, rivers run through large areas of the 

countries, such as the Yangtze and Pearl Rivers in China, the Greater 

Mekong River in six Asian countries, the Ganges in India and the 

Ayeyarwady River in Myanmar. They can be used as trunk transport 

corridors for medium- and long-distance transport. When roads or railways 

are planned or expanded in adjacent areas of those rivers, those rivers can be 

proposed as alternatives by the IWT sector and evaluated in economic, 

financial and environmental terms. Mostly, IWT solutions for those river 

areas should be feasible in appropriate planning with partial planned 

investments in roads or railways. Countries may also consider the “polluter 

pay” approach as adopted by some European countries. Use of roads, in 

particular for long-distance transportation, causes air pollution and users are 

obliged to provide compensation so as to contribute to other less polluted 

modes of transport, such as inland waterways and railways. The funds thus 

raised are used to improve inland waterways and railways to reduce overall 

air pollution produced by all the modes of transport. 
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 Policy formulation and government support for IWT: On the issue of 

multimodal transport, most of the measures related to government 

support and policy formulation have already been exposed in their 

respective fields. They can be summarized as follows: 

 Domestic technical measures: Definition of adequate multimodal 

standards for waterway design, in particular regarding vertical clearance 

(12.4 m over main routes) and lock width (12.6 m on main routes). For 

other waterways, the vertical clearance should be roughly equal to the 

width of the design vessel. Special attention should be paid to canals, 

where the clearance should be commensurate with that over the average 

water level found on the route, rather than over the SHWL. 

 Removal of bottlenecks and building of missing links wherever 

economically feasible. 

 Maintaining multimodal waterways, so as to guarantee a standard 1.45 m 

draught on smaller routes and 2.45 m on main routes. It must be 

remembered, however, that even the Rhine guarantees only 1.9m in 

difficult sections. 

 Setting up government-funded ICDs by the side of potentially navigable 

rivers. 

 Locating inland customs offices to riverine multimodal terminals. 
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 Ensuring GSM and DGPS coverage along waterways. 

 Encouraging use of EDI between harbour customs and IWT container 

operators for advance clearance in order to save time in port and recoup 

part of the extra time spent inland. 

 Organizing River information services (RIS) accessible from onboard 

ships by EDI, WAP or the Internet. 

 To speed up river development, organize daily feedback of depth 

information from vessels en route, and daily update of RIS. This will cut 

the amount of signaling and marking to the strictest minimum without 

compromising safety, which is essential for the reliability and final 

success of a container line. 

Domestic Political Measures 

 Enlist IWT authorities and operators within a national transport or trade 

facilitation committee. 

 Authorize night navigation in order to reduce transit time. 

 Authorize IWT operators to become MTOs. 

 Negotiate with seaport authorities and port workers in order for environment 

friendly river transport to be accepted and encouraged for moving containers 

inland. 
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 Authorize and encourage over side handling of containers and their direct 

waterway connection with the hinterland. 

 Encourage IWT shuttles between anchorages or mouths of ports and 

upstream ICDs, for instance by banning road transit of containers through 

big cities. Encourage combined transport operations, for instance by 

accepting higher load limits for trucks operating in and out of intermodal 

container depots. Guarantee law and order on waterway route so that 

reliability of IWT is at its normal level, i.e. higher than rail or road transport 

and as found in Europe or North America. 

 Finance or subsidize capital costs of establishing riverine intermodal 

container depots. 

 Finance or subsidize operating costs of IWT container services on the 

grounds that they are less harmful to the environment and incur five times 

less external cost to the community for each container carried. 

Multilateral Agreements 

Although multilateral agreements are not always indispensable, such as when 

countries do not have Border Rivers or when only domestic rivers are considered, 

it is usually very useful for a riverine country to understand such agreements due to 

the technical knowledge bank accessed by national engineers during the 

negotiations, and the expertise they develop for further national use. Work done at 
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the regional level in Europe by the ECE has resulted in a host of conventions for 

the development of IWT technology and commerce. 

Below is a list of ECE legal instruments in force in this field: 

 European Code for Inland Waterways (CEVNI), including Signs and Signals 

on Inland Waterways (SIGNI), regularly updated; 

 Budapest Convention on the Contract for the Carriage of Goods by Inland 

Waterway, 22 June 2001 (new agreement, not enforced); 

 European Agreement on Main Inland Waterways of International 

Importance, 19 January 1996; 

 Convention on the Measurement of Inland Navigation Vessels, 15 February 

1966; 

 Convention on the Registration of Inland Navigation Vessels, 25 January 

1965; 

 Convention relating to the Unification of Certain Rules concerning 

Collisions in Inland Navigation, 15 March 1960. 

2.3.1 Economic Significance of Inland Water Transport 

Despite the large capital investment required to modernize existing inland 

waterway systems and for new construction, water transport has demonstrated 

competitive strength as a carrier for commodities in the movement of which the 
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time factor is not of prime importance, such as minerals, timber, and many 

agricultural products. In the same way as the canals of the 19th century contributed 

to the development of the Midwest in the United States, the St. Lawrence Seaway 

has led to an expansion of industrial activity on the regions bordering the Great 

Lakes. Economic expansion along North America’s rivers has followed capital 

investment in improvement of navigation along them. In the Soviet Union, similar 

development of vast areas was made possible by linking the major rivers to provide 

through routes. 

In continental Europe the eight member countries of the Conference of European 

Ministers of Transport (ECMT) experienced a growth in total tons carried by 

inland waterways from 385 million tons to 472 million tons in the years 1964–68. 

Whereas in 1938 Germany carried 90 million tons of freight on its inland 

waterways, by the end of the 1960s the Federal Republic of Germany alone was 

carrying over 230 million tons a year; East Germany was carrying an additional 12 

million tons. Nor was this increase limited to the earlier years of the decade, as is 

shown by the volume of goods passing along the Rhine, which rose from 187 

million tons in 1963 to 265 million tons in 1969. Most European countries had the 

same experience: the Soviet Union, which carried over its 233,000 miles of 



84 

 

navigable waterways 239.5 million tons in 1963, transported 322.7 million tons in 

1969( Laurel Gascho etal 2006). 

It is difficult to judge the economics of water transport compared with other 

transport forms because of the different operating systems. On most international 

rivers, for example, there are no navigational charges; but tolls are charged on most 

national artificial waterways. Costs of water transport are therefore mainly 

operating costs, which are considerably lower than the total costs of movement by 

other transport modes. This situation partly accounts for the fact that in the 1950s 

and ’60s in the United States, costs per ton-mile stayed practically the same or fell 

slightly. Mergers of carrier companies and technological developments also 

contributed to price stability. 

It has been calculated that in the Federal Republic of Germany one horsepower 

could move 330 pounds (150 kilograms) by road, 1,100 pounds by rail, and 8,800 

pounds by inland waterway. Water-transport cost was said to be one-sixth the cost 

of transport by road and two-thirds the cost of transport by rail. Other transport 

carriers contend that such comparisons are not valid, because public investment in 

permanent structures (i.e., canals and locks) is not always taken into account, 

whereas for railways private investment in right-of-way costs is reflected in 

carrying charges. Nor has the inland waterway industry been without its 
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difficulties. In Europe in the 1960s, for example, a surplus of carrying craft 

adversely affected profits, although by the 1970s this problem had largely been 

overcome. 

In summary it may be said that the real advantages of water transport are being 

maintained or enhanced by modern techniques, especially by more powerful 

towboats capable of hauling up to 50 barges carrying 80,000 tons; around-the-

clock operation is made possible with towboats refueled in midstream and barges 

attached or detached while the tow proceeds along the river; at ports, automatic 

loaders cut turnaround time to a minimum. It remains to be seen whether the 

resurgence of water transport so evident through the 1960s and ’70s will be 

maintained. A major question mark is the barge-carrying ship, analogous to 

railway piggybacking of truckloads, which promises to provide through transport 

by barge from inland ports across oceans to foreign inland destinations (Laurel 

Gascho etal 200). 

Analysis shows that it is much more efficient to move cargo through water than 

over land whether it is by road or rail. Size is the key to water transport’s 

efficiency as shown in table below: 
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Table 2.2 Ratio of Cargo Carriage by Modes 

S/N BARGE RAIL TRUCK 

1 1,500 Tons 100 Tons 25 Tons 

2 52,500 Bushels 3,500 Bushels 875 Bushels 

3 453,600 Gallons 30,240 Gallons 7,560 Gallons 

Source: NIWA Documentary 2008 

TABLE 1: Sources: All Africa.com: Nigeria: Dredging of the River Niger. 

2.3.2 Advantages of Inland Water Transport Systems 

Waterways provide enormous advantages as a mode of transport compared to land 

and air modes of transports. 

 Cheaper capital cost - Nature has already done the initial engineering work 

for the transportation infrastructure. Thanks to this gift of nature, the cost of 

developing an inland waterway is 5-10% of the cost developing an 

equivalent railway or a four-lane expressway. January 2010 

 Economy of scale. A convoy of two vessels amounting to 4,400 tons is equal 

by its carrying capacity to 110 railway wagons of 40 tons each, or to 220 

road trucks of 20 tons each. The specific investment costs also favour inland 

water transport since: a driving power of 1 HP can carry 150 kg by trucks, 

500 kg by railway and 4000 kg by inland waterways. The lifetime of ships is 
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more than one and a half times longer than that of railway vehicles and more 

than five times longer than the lifetime of trucks. According to the statistical 

data of Germany for the years 1987-88, the haulage cost equivalent to 1 ton-

km by road transport totaled 24.3 Pf., by railway 12.7 Pf. and by waterways 

3.9 Pf. 

 Cheaper maintenance cost - The maintenance cost of an inland waterway is 

only 20% of the maintenance cost of an equivalent roadway. 

 Greater fuel efficiency (low cost of transportation) - It is estimated that 1 

liter of fuel can move 105 ton-km by inland water transport. Whereas the 

same amount of fuel can move only 85 ton-km by rail and 24 ton-km by 

road. By air, it is even less. 

 Easy integration with sea transport - Inland water transport can easily 

integrate with sea transport and hence it reduces the extra cost required for 

land-sea or air-sea transport interface infrastructure development. It also 

reduces the time taken to transfer the goods to and from sea transport 

vessels. This is one of the major discontents of IWT development in Nigeria 

i.e its lack of integration with maritime transport. 

 Inland waterways, either natural or man-made, provide a favourable 

environment for the development and maintenance of a variety of species of 

animals and plants. At the same time, waterways and spaces adjacent to 
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them form attractive landscapes most suitable for recreation and sports 

activities.  Navigation has a positive impact on inland waterways and in 

particular on artificial canals through the oxygenation of surface layers of 

water. 

 Inland navigation is safe. Accidents causing severe damage or personal 

injury are rare on inland waterways. This advantage of inland waterways is 

of particular importance for the transport of dangerous goods. Only 19 

accidents were registered in 1991 on German inland waterways when 

dangerous substances were spilled or emitted into the environment, 

amounting however to only 483 m3, while in total, nearly 50 million tons of 

dangerous goods were transported in that year on German inland waterways. 

 Transportation for the rural poor and reduction of isolation through Rural 

Water Transport (i.e. inland water transport that is used by poor people) due 

to its potential to help reduce isolation and thus poverty IWT helps to reduce 

poverty and isolation. Rural Water Transport (RWT) mostly consists of 

small family owned boats or canoes that operate on river and canal 

networks. Such boats are used to provide transport services, trading 

opportunities, employment and food (through fishing and access to markets). 

Investment in rural waterways' technologies, infrastructure, and services has 

the potential to reduce the isolation of the very poor. Inland waterways 
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provide the only viable means of transport to access vital services such as 

schools, health centers, markets, government services, and clean water for 

many remote underprivileged communities who would be inaccessible or too 

costly to service by other means, particularly in the Niger Delta and Coastal 

areas of the country. 

2.3.3 Disadvantages of Inland Water Transport Systems. 

 Low availability of inland waterways - As mentioned above, there are 

numerous criteria for a water body to be navigable. Out of the total inland 

water body available in the world, only a very low percentage of it is 

potentially navigable. 

 The geographic extension of inland navigation is limited. The backbone of 

inland waterways is represented by naturally navigable rivers, sometimes 

having no connection with each other. To transform them into a network, 

the construction of artificial canals across watersheds is necessary. The 

network of waterways available for inland navigation does not necessarily 

follow major cargo flows. Regular road or rail haulage is then required to 

supply freight storage centres situated away from waterways, negatively 

affecting the general price advantage of inland navigation (problem of 
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additional expenses for transshipment from one mode of transport to 

another).  

 Low availability of inland waterways – IWT is limited by the availability of 

inland waters. Inland waters (rivers, lakes, creeks etc) may not be naturally 

available in places where it is required, and the possibility and cost of 

constructing canals may not be attractive. As mentioned above, there are 

numerous criteria for a water body to be navigable. Out of the total inland 

water body available in the world, only a very low percentage of it is 

potentially navigable.  

 Inland navigation requires a higher degree of organization of the 

Production/transport chain. This disadvantage manifests itself mainly in 

connection with transshipment from inland water to road and rail transport 

which, in most cases alone, can establish direct access to points of origin or 

destination of goods. The inconvenience can be moderated by means of 

introducing modern logistical chains and port services. On the other hand, 

this particularity of inland navigation only becomes acute in economies of 

irregular organization where deadlines are often not met, and where 

deficient production and supply result in the existence of only one transport 

alternative - irrespective of price - that of public roads. 
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 Low speed - Water transport as a whole is much slower than its road, rail, or 

air competitors. The speed of inland navigation vessels lies in the range of 

10 to 20 km/h which is essentially lower than the speed of railway trains or 

road vehicles. Thus, inland navigation is practically excluded from the 

transport of urgent goods, e.g. perishables. 

2.3.4 Experience of IWT Multimodal Transport Development in Europe And 

The United    States 

Multimodal container transport has grown tremendously in Europe over recent 

years. Thanks to an adapted infrastructure and adequate facilitation, traffic has 

been able to grow, often at a two-digit rate, throughout the last two decades. 

To permit this growth, a number of infrastructure elements have been created, thus; 

i. Infrastructure: Under infrastructure, the following are obtainable:  

 Numerous Container Terminals: The first batch of container gantries was 

installed on the Rhine as far back as 1968, only two years after the first fully 

cellular ship arrived in Europe. However, in this new trade, which seemed to 

be vying for speed, it took some time for the deep-sea operators to consider 

the IWT option, which was purported to be slow. A number of container 

lines failed for lack of response by the market. However, in the early 1980s, 

the cost savings brought about by fully dedicated river containerships was 
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recognized, and local interests started building new container terminals, the 

farthest inland at Basel, Switzerland, 870 km from the sea. Today, there are 

some 40 container terminals along the banks of the Rhine. They serve the 

container transport on the Rhine and its seaports in the delta, mainly 

Rotterdam in the Netherlands and Antwerp in Belgium. Similarly, on the 

Rhone and Seine rivers in France, services started in the 1990s, with eight 

inland terminals. In Germany also, some terminals were built in other river 

basins, such as the Danube, Elbe and Weser. Each of these smaller basins 

serves a large seaport, such as Le Havre, Dunkirk and Marseille in France, 

and Hamburg and Bremen in Germany. Finally, in Belgium and the 

Netherlands, there are some 20 terminals servicing their respective seaports, 

Antwerp and Rotterdam. 

 Suitable Waterway Network: This container transport, however, is limited 

to routes where the necessary gauge can be found. A great facility in 

Western Europe is the free-flowing Rhine, unimpeded by locks and with 

ample vertical clearance under bridges, allowing four layers of containers up 

to Strasbourg in France, 700 km inland. It is on this river that major 

development has taken place, with more than 1 million containers crossing, 

for instance, the border between Germany and the Netherlands.Canalized 

waterways, with so-called “European Gauge” locks (12 m wide and more 
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than 110 m long), are also used for container traffic. The vertical clearance 

has often been critical, and most of the successful container services plying 

waterways allow three layers of containers. Some canals are even larger than 

the European Gauge, for instance the Scheldt- Rhine Canal between 

Rotterdam and Antwerp, where the locks are 24 m wide and the use of 

barges with four layers of containers is sometimes possible. The traffic on 

this particular waterway is of the same magnitude as on the Rhine, which 

shows the benefit that two close ports can derive from a strong waterway 

connection. However, there are examples of services plying with only two 

layers of containers, for instance in the northern part of France or in the 

Netherlands. As is the case for vertical restrictions, there are instances where 

services are profitable even in narrower waterways, for instance in France 

and the Netherlands. There is a plan to develop the use of so-called Neo 

Kemp, which can squeeze a maximum number of containers in smaller 

canals. In addition, there are talks in France of developing a “Freycinet 

2000”, plying in the smaller network with only one layer of containers and a 

capacity of 10 TEUs. The reason behind these investment proposals is that 

the cost of barging is only a fraction of the total door-to-door transport cost, 

and that by bringing the containers closer to the market, the savings on the 

road leg are expected to be far greater than any augmentation of IWT cost. 
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Road transport, hampered by road congestion and overcrowded access to 

terminals, cannot guarantee delivery time in all cases. However, inland 

waterways are free from traffic congestion. 

 Adapted Vessels: In Europe, the main concern is the vertical clearance 

under bridges. Accordingly, all European designs but one is using hopper 

barges, in which the containers are lowered much in the same way as in a 

ship. All started with normal bulk barges, which accommodated only three 

rows of containers, because of slanted sides, and three layers only, owing to 

stability considerations.  Soon self-propelled barges were introduced, mainly 

by owner-operators. Quickly, it was found possible to squeeze in the hold of 

an 11.4-m wide barge four rows of containers, giving the possibility to stack 

four to five layers and increase capacity up to 220 TEUs. Barges were 

further lengthened up to 110 m, thus carrying up to 280 TEUs (in five 

layers). Combined with a pushed barge like the one shown in such a unit 

loads up to 480 TEUs with five layers Combined with a pushed barge, such 

a unit loads up to 480 TEUs with five layers. Finally, wider barges have 

been used, some of which are also cellular vessels. These vessels carry up to 

480 TEUs.  On the larger waterways, pushed convoys of four barges can 

move up to 800 TEUs at the same time. There appears to be no limit to what 

IWT can offer, such as the river shuttles between Antwerp and Rotterdam, 
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which carry in a coordinated manner 650,000 TEUs per year, on behalf of 

four different barge operators.                     

ii. Facilitation: There have been a number of areas in which container trade 

has obtained concessions not available to other goods carriage, such as:  

 No Tonnage Limitation: One of the strong points for IWT has been that, 

from the start, container traffic on European rivers has been exempt from 

limitations, imposed by governments or the profession, regarding the 

tonnage of barges. This has been specifically noticeable in France and in the 

Netherlands, where there are controls on size and overall capacity of fleet. 

All European countries have load limitations for trucks to protect road 

pavement and the environment. The legislation passed by the EU restricts 

the maximum weight of tractor trailers to 40 gross tones, except for 

combined transport operations and some multimodal transport operations in 

the vicinity of seaports. This load limitation is 28 tones in Switzerland. The 

maximum payload on a normal 40-tonne European trailer is 26 to 28 tones, 

depending on the number of axles and the weight of the trailer. Assuming 

two containers are carried on the same trailer, on the same route to or from 

the same address, each container then can be 13 to 14 tones. However, the 

same road trailer can load up to 44 tones if in combined transport, which 

means more or less 2 tones more weight for each container. Combined 
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transport, and not only by IWT, thus has a niche market with the 15 to 16 

gross tones of payload, because it reduces the cost of the road leg, which 

normally accounts for about half of the total cost of a combined transport. 

 Free Rates: Another point is that the rates are also free, providing an added 

incentive for barge owners. Not that they necessarily have very good rates, 

but at least they are free to decide whether to run at these prices or not. On 

all other trades, official freight rates are imposed, and very often this 

translates into prices too high to attract customers, who then choose other 

modes of transport. 

 ICD Status: The trade really picks up when river terminals are given ICD 

status by the sea operators, allowing customers to pick up or return empty 

containers inland, instead of being obliged to do so at the seaport, thus 

saving one leg of the route. This also ensures flexibility in obtaining 

containers at short notice, and customers are therefore easily attracted to this 

system, which is less cumbersome and far cheaper than road operations. This 

ICD status is neither a right nor a favour; it is actually brought about by the 

market itself as soon as an area has shown to be a good traffic area. Then, 

operators find it more convenient to leave the empty containers where they 

are, rather than bringing them back to the port and shifting them back later to 

the same inland location to meet the demand. 
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 Expeditious Customs Clearance: Another positive point is the possibility 

to complete customs formalities inland. Thanks to a general movement in 

favour of facilitation this has been made easier every year and the number of 

inland customs outlets is rising everywhere. IWT has not been the only 

beneficiary, but often, inland ports have been the forerunners in attracting 

these bureaus. Lately, it has been agreed on the Seine River that all customs 

documentation remaining in the seaport can be done while the barge is under 

way, which transforms the barge into a moving warehouse, similar to, for 

example, the “virtual gate” seen in Hong Kong, China. Passage of the 

containers in the ports is thus very fast and easy, a further guarantee that 

operations will be smooth. 

 Legislation In Favour Of Intermodal Transport: The road legs are 

normally kept to a minimum in combined transport, fixed by law in some 

countries, to less than 150 km from the terminal. Thus, within 150 km of 

each combined transport terminal, including IWT terminals, heavy 

containers carried by road could be carried two on a chassis, while in direct 

transport they would have to be a standalone. Some European countries limit 

the time at which trucks can be used on main roads. They have also placed 

other restrictions on trucking. Germany has decided to charge tax for use of 

its roads. Switzerland will place an embargo on trucks in transit through the 
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country from 2004. These measures force traditional road users to seek 

alternatives, such as inland waterways, rail and intermodal transport. 

 Financial Measures In Favour Of Combined Transport: Governments 

and the EU have consistently provided financial support to combined 

transport, especially since the United Nations Conference on Environment 

and Development, held at Rio de Janeiro, Brazil, from 3 to 14 June 1992, 

and the ensuing engagements to limit the greenhouse effect. This support is 

aimed at directing traffic to rail and inland waterways instead of long 

distance road transport, which is congestion-prone and less environment-

friendly. This has entailed grants for building combined transport terminals, 

especially tri modal terminals (rail, water, road). Up to 50 per cent of the 

cost of studies and up to 25 per cent of final infrastructure costs could be 

provided in this manner. The new Marco Polo Programme proposal 

continues in the same vein, with added emphasis on supporting the start-up 

of services. As reported in the EC document COM (2002)54 final, “The 

PACT Programme has provided evidence that setting up new intermodal 

freight services in Europe is fraught with risk. Community funding for start-

up of new operations seems therefore still appropriate… Today, if market 

actors’ willingness to take risks is not stimulated beyond the traditional 

commercial incentives, traffic will stay on road”. This aid on a European 
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scale is complemented on a national basis, such as the French or Netherlands 

programmes to that effect, covering up to 25 per cent of infrastructure, with 

a ceiling of around US$ 2 million. Moreover, to facilitate the shift from 

long-distance operations by truck into combined transport operations, the 

dedicated trucks are exempt, or rather reimbursed, from a number of road 

taxes, representing up to a US$ 1,000 saving per year and per truck. 

 Resulting Traffic A detailed review of IWT container traffic in Europe has 

been published by AFTM, 12 stating that, according to one of the scenarios 

prepared by the Rotterdam Port, container share in its global IWT traffic 

would treble before 2020. It estimates that 7 million TEUs, nearly 80 million 

tones of manufactured products, would then be carried on West European 

waterways. Yet, this first comprehensive review of Western Europe 

container traffic also shows that the 1998 figure of 2.4 million TEUs was 

already equal to the “low” prognosis announced by the Rotterdam Port for 

2010 only years ago. Then, 7 million TEUs in 2020 appeared to be a bare 

minimum. 

 
2.3.5 Integrating IWT with other Transport Modes 

Obtaining a sound integration of IWT within the multimodal transport system 

requires the following: 
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a) Infrastructure: IWT requires two basic elements of infrastructure: 

waterway and terminals. A third element, although super-structural rather 

than infrastructural, is the vessel. At times, however, it is recognized as part 

of the infrastructure, when it offers a solution to passing through a 

bottleneck or overcoming missing link. Standard requirements for the 

carriage of containers or other ITUs focus on the width of locks and 

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

themselves ingeniously to the existing conditions of each route, and will be 

described in relation to the specific route. For navigation to be possible, 

locks must be provided at every dam or barrage, as well as links between 

already developed waterways, in order to create a network adapted to 

multimodal transport as explained below; 

 Width: The sufficient width of locks or between bridge piers provides extra 

beam for the vessel, making it more stable, thus providing operational 

flexibility for positioning containers of various weight. For instance, 

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

French Freycinet network with two lines and two layers of containers. The 

locks are 5.2 m in width, while the vessel is 5.05 m wide at 1.8 m below the 

waterline, and the top of the second layer of containers, 4.88 m wide at 3.5 

m above the waterline, would touch the lock walls with only 2 degrees of 
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heeling. It is probably one of the reasons why the Freycinet 2000 project 

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

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

which is just enough for four lines of containers. However, they would 

enable a heeling of 7.5 degrees with three layers, somewhat easier to manage 

than on the Freycinet network. Furthermore, due to the double hull, it is easy 

to ballast and in this way compensate for some of the heeling. Finally, four 

lines make it more likely, even with random positioning, to have a balanced 

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

of width compared with the European locks. Vessels plying there should use 

it to the full, and be wider than the European barges, to offer wider 

passageway to the crew and to benefit from less costly design. There are also 

many 20-foot wide locks, which are wider by 0.85 m than the Freycinet 

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

possibly with a double hull. As mentioned earlier, the emphasis in Europe 

has been on introducing container transport in intermediate canals, with 

locks 7 to 8 m wide (such as the Kempenaar-Campinois network, 1,500 km 

long), in which it is easy to provide a ballasting system on barges with two 

lines of containers. Another option has been to place the containers across, 

rather than lengthwise, with a higher TEU capacity, although less ballast, 
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such as on the Neo Kemp.  The only drawback is that these vessels cannot 

accommodate 40-foot containers. For future multimodal planning in Asia, a 

minimal lock width of 12.6 m is recommended, provided the vessels 

authorized to transit these locks15 have a beam of 11.8 or 12 m. The extra 

beam provides for a cheaper design, better crew safety and the ability to 

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

to an EC proposal or 2.6 m according to American proposals. In Europe, the 

tendency is to promote a lock width of 12.5 m, but retaining the same 11.4 m 

vessel beam. With proper guiding walls, there is no objection to keeping the 

width at 12 m to save lockage water. Wider locks are also recommended. 

For instance, an 18 m lock enables six lines of ISO containers or swap 

bodies in a vessel 17 m wide. Such bigger locks can be found in China and 

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

numerous in the Pearl River Delta, as will be seen. 

 Vertical Clearance: The other important factor for any network is the 

available height, limited by the vertical clearance under bridges. This is of 

paramount importance in view of the competition with other modes because 

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

reduces the cost to be charged for each container. This is often the case 

along the lower valley of large rivers, such as the Yangtze, Pearl, Ganges, 
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Ayeyarwady and Mekong rivers. In such cases, bridges are very long, and 

there is not much difficulty in providing ample space below the spans of the 

bridges, as the ensuing slope is not too steep. Good clearance on smaller 

rivers is generally easy to obtain, but there are cases where improper 

planning or weak guidelines have been a hindrance. On the Rhine, for 

example, a river not bigger than many Asian tributaries, the standards 

applied in 1958 when the “Bridge of Europe” in Strasbourg was built were 

not in line with the standards applied to those further downstream. This 

bridge is now a hindrance, to the point that a new terminal is being built just 

downstream of the bridge to receive vessels with four layers of containers, 

instead of three upstream the bridge.  

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

the river level up to the flood level in 10 years’ time, transforming what was 

a seasonal problem into a daily occurrence. In those days containers had not 

yet been envisaged, and the importance of good clearance was not an issue. 

The Europe Class waterways had a minimum clearance of only 5.25 m, and 

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

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

partly in France; criteria should have been provided in French regulations for 
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a 9.15-m clearance, in line with what the countries downstream had 

provided. 

 Missing Links/Bottlenecks: In a network, or on a particular itinerary, there 

is no point in having good or better-than-expected characteristics even if 

there are only one spot where permanent below-standard characteristics are 

found, be it vertical clearance or width. For instance, in Belgium, locks on 

the Upper Scheldt are 12.5-m wide, which even exceeds European standards, 

but there is a historic monument spanning the waterway in Tournai unlikely 

to be removed, which has a width of only 11 m. As a result, no Europe Class 

vessel is able to maximize the use of this powerful waterway. Rather, 

another waterway had to be improved to European standards to link West 

Belgium with France. Another recently removed bottleneck was situated on 

the Central Canal in Belgium. Europe Class characteristics were available on 

the link between Brussels and Liege to France, except at one location, where 

a drop of 73 m was negotiated using a succession of Freycinet class ship 

lifts. A new powerful ship lift, the highest in the world (figure IV.8), 

compensates for this drop at a single location, away from the historical 

monuments. It was inaugurated in September 2002. Thus East Belgium is 

now connected to France, with European characteristics. The EU has issued 

a map of the European network, showing all bottlenecks and also missing 
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links. For instance, there is no possibility of navigating with a Europe Class 

vessel from most of France onto the Rhine network. Two links are missing: 

one from the Seine to the Scheldt-Escaut, the other from the Rhone to the 

Rhine. Within France, another link is missing, from the Seine to the Rhone. 

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

For example, in Pakistan, the Sukkur barrage spans the Indus River, but it 

possesses no lock, and is thus preventing any through navigation, even 

during flood season, when it would otherwise be possible to navigate from 

the sea to Kalabagh, 2,000 km inland. For many years, the Farakka barrage 

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

opening of a large lock. In China, there used to be no link between the 

Southern Grand Canal and the Qiantang River, necessitating the use of 

generators to unload and reload boats. A large lock was provided in the 

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

Ningbo, further south. 

 Insufficient Depth: The issue of depth is usually less critical, because 

containers are of low density and seldom sink the vessel deep enough in the 

water for it to be fully loaded without ballast. This is not a generalization, 

however, because there are 20-foot containers weighing 24 tones that would 

overload a barge, but as a statistical average one TEU weighs a little less 
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than 10 tones in European IWT.As indicated above, where a European 

barge, constrained by the vertical clearance, has to draw 3 m and requires 

ballast, an Asian barge does not need more than 2.3 m. If this barge is 

loaded with only three layers of containers, it will need approximately 1.85 

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

example of container traffic on a river with insufficient depth can be found 

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

on the one hand containers usually require lower draught than general 

cargo, and on the other, low bridges on the canal portion of the route make 

it impossible to carry more than two layers of containers. On the Elbe itself, 

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

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

canal portion of the route, full draught is available and the vessel is 

ballasted to go under the bridges with two layers. In waterways with 

fluctuating levels, the solution for the container barge operator is simply to 

load less. Where depth is permanently less than 1.5 m, another solution 

could be to use a special lightweight barge, which would permit one layer 

more than normal designs. Usually, this would require the use of special 

propulsive units, such as water jets or pump jet, but it would make available 

a capacity of up to 80 TEUs with 1.2 m of draught.There is a well-
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documented case of container transport on a shallow river in China: a 

container service running from Shaoguan and Qingyuan to Hong Kong, 

China, using the Beijiang and Lianjiang rivers that are only 1 m deep in the 

dry season. Thus, there is still some possibility for container transport on 

shallow rivers. 

b) Terminals: The requirements to establish a river container terminal are 

rather basic and easily obtainable. Good quay aprons, space to stack 

containers, a crane or a gantry are the basics. Some ports, notably in the 

Pearl River Delta, operate even without a crane, thanks to geared barges. 

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

following are types of terminals; 

 Bimodal Terminals: A bimodal terminal links river operations to a 

hinterland served exclusively by road. Here again the Pearl River Delta is a 

case in point. This is also found in types of terminals in Europe, such as in 

Avelgem in Belgium and on the Columbia-Snake waterway in the United 

States. As a general rule, IWT terminals are tri-modal, having rail, water 

and road access. They can be truly tri modal, linking in a coordinated 

manner the three modes, or “double bimodal” if each environment-friendly 

mode organizes its own connection with road transport, simply making use 

of a common location or common equipment. The latter does not raise any 
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new problem compared with bimodal terminals, and can be detected in the 

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

However, in ideal tri modal terminals this is not the case, as goods or 

containers received by one environment-friendly mode are forwarded by the 

other without the use of road transport. In this case, multimodal transport 

may involve not only ITUs but also bulk. 

 Tri-modal Terminals: As a general rule, IWT terminals are trimodal, 

having rail, water and road access. They can be truly trimodal, linking in a 

coordinated manner the three modes, or “double bimodal” if each 

environment-friendly mode organizes its own connection with road 

transport, simply making use of a common location or common equipment. 

The latter does not raise any new problem compared with bimodal 

terminals, and can be detected in the statistics, the sum of IWT plus rail 

entries being equal to road output. However, in ideal trimodal terminals this 

is not the case, as goods or containers received by one environment-friendly 

mode are forwarded by the other without the use of road transport. In this 

case, multimodal transport may involve not only ITUs but also bulk. Bulk is 

often transported for own account; that is, the owner acts as a kind of 

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

route to different parties while retaining overall responsibility. This is 
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similar to merchant haulage. Such a long-standing case was the carriage of 

coal from the German coal mines, in the Ruhr area, to Lorraine steel mills, 

using the Mosel River. This was later extended to the Saar River, to feed the 

Saarland steel mills. This particular movement has lately been reduced due 

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

rail from the mine over 50 km to a port stockpile in Duisburg port, then a 

450-km river trip to a port stockpile near Thionville, followed by a final 5 or 

10 km by rail. Use was made of the two stockpiles to mitigate all incidents, 

such as strikes at the mines, labour problems on the railway and possible 

navigation stoppages caused by ice or flood. A similar supply chain is used 

nowadays for feeding iron ore to the German steel mills, from Rotterdam 

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

increasingly used for imported coal, as German coalmines gradually close. 

In German public river ports, this type of combined transport represents 15 

per cent of rail traffic. When the canalized Mosel River opened in 1964, 

French grain cooperatives used this opportunity to operate a through service 

from the countryside silos, up to 500 km away, by rail to a relay-silo in one 

of the Mosel ports, then by barge to their clients in Germany or overseas via 

seaports. This has worked spectacularly well, to such a point that the largest 

river grain port of Europe is a port in a region better known for its steel 
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mills than for its sparse grain fields. In China, similar supply chains are 

operated based on the Yangtze River, usually to end in Shanghai. Coal 

trans-shipment berths from rail to river and vice versa are operated at 

numerous locations along this 2,800-km waterway.  As regards containers, 

the full trimodal character of most terminals has so far been used 

infrequently. A few such moves are recorded in German public river ports, 

only 8,000 TEUs out of Duisburg to Hamm by railway. Proposals are under 

way to establish a service from the Rhine to Italy, combining Rhine river 

services with rail shuttle trains through the Alps, in order to divert more 

truck traffic from the roads. However, these attempts have been stalled due 

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

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

than half of the total traffic due to strong restrictions imposed on trucking in 

Switzerland. Basel is thus another example where IWT and rail account for 

more than 50 per cent of the traffic of a port. In major ports of the Yangtze, 

rail transport is available, but mostly no direct transshipment takes place 

between barge and rail at the various container terminals. The same applies 

to Guangzhou, China, especially Huangpu, which has a rail link. There, it is 

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

China, will be by barge and the initial leg by rail, or vice versa. Road traffic 
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is usually quite significant out of these tri-modal terminals, and it is 

therefore of paramount importance that road access be well planned and 

away from dense areas. At the same time, however, it should help the 

economy of the region it serves, and thus not be too far away from its 

customers. This raises the question of inland hubs.  

 Inland Hubs: Trimodal terminals magnify the issue of inland hubs. In 

broad macroeconomic terms, it seems sensible to concentrate the heavy 

investments required for such trimodal terminals on a few sites, maximizing 

the traffic of each hub and thus lowering the unit cost of a move. Such big 

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

However, the gains thus obtained amount to barely 50 per cent of handling 

cost, i.e. US$ 25 per move at the most. It may also reduce somewhat the 

IWT cost, but hardly more than US$ 10. On the other hand, it may induce 

extra road transport with costs ranging between US$ 100 and US$ 200 per 

container. It is therefore understandable that such a policy is not 

worthwhile, and the market also ensures that it is not implemented, simply 

by proposing ever-cheaper services using ever closer trans-shipment points. 

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

terminals. Today, there are 25 such ports in France, Germany and 

Switzerland, most with sizeable traffic, resulting in one terminal every 35 
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km. Main areas such as Duisburg, Basel, Dusseldorf, and Koln, may have 

more than one terminal. As described by Jean-Pierre Rissoan, the shape of 

the hinterland of an inland port is not a circle, but an oval, lying opposite to 

the main seaport of the river network, and skewed according to the position 

of the competing infrastructure. It extends a few kilometres only in the 

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

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

commercial strength of one port team or the other, but theoretically they 

hardly do. In the case of container ports, various phenomena, such as 

driving time legislations, may provide a deeper hinterland to the container 

terminals; however no competition remains profitable beyond the first oval. 

There are cases of highly increased competitiveness for combined transport 

once a certain threshold is crossed. In the Paris region, for instance, such a 

threshold makes that river and road transport can remain competitive for 

nearly 300 km around Paris “under the wind” of Le Havre, while it meets 

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

of the terminal. However, this is no longer an environment-friendly 

combined transport, since the road leg, as long as the river leg is over 150 

km which is the official limit for combined transport in France. It thus 

cannot use the incentives provided to support this type of environment 
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friendly transport. There is also the issue of the cost of helping so many 

terminals so close together. Macroeconomists would choose to restrict the 

help to a certain number of chosen projects, but in Europe the market, local 

politicians and European rules banning local monopolies make this 

impossible. Thus trimodal terminals have expanded all along the waterway 

network of Europe and are ready to develop fully their trimodal potential, 

should a better understanding develop with rail operators. 

 Service and Logistics Centers: Trimodal terminals are also intended to be 

“freight villages”. This term is a reminder of the fact that transport is 

performed by human beings, and that they must be located in a convenient 

environment. In this respect, inland ports have a long tradition of good 

hospitality, and locating a freight village or ICD to an inland port is a sure 

way to guarantee its success. They also have had, for a long time now, a 

network of transport-related services, such as freight forwarders, customs 

and warehouses. The port of Duisburg, the largest inland port of Europe, 

thus built a new trimodal terminal in September 2002, the Duisburg 

Intermodal Terminal aiming at moving cargo from road to waterways and 

rail in response to today’s environmental concerns. This shift will exploit 

the potential offered by ports for intelligent intermodal networks and the 

development of rail and water systems to strengthen the hub function of 
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Duisburg. Other, though smaller, examples can be found in many places. 

One of the most typical is the port of Lille in northern France, which in 

1990 started from scratch a container terminal in a dying port that led to a 

rejuvenation of the port. Older bulk activities have been replaced by a 

booming container terminal, which has increased its volumes up to 75,000 

TEU per year. To shoulder this shift, the port has created three barge lines 

to move containers to and from the neighboring seaports, to the tune of 

14,000 TEUs. Since the industrial fabric around the terminal was somewhat 

blocked by expanding urbanization, the port contacted and subcontracted to 

its neighbors the warehousing and even some processing, including 

packaging, testing, humidity or temperature controlled go downs, etc., a 

shift called “outsourcing”. It has been at the forefront of this movement 

since the middle of the 1980s, which helped its container traffic to pick up, 

as there are no additional trucking costs incurred to stuff or destuff the 

containers.  A very strong advantage has been that the customs office is 

located in the port with all freight forwarders nearby, making it a 

compulsory stop for all international transport. As a result, it has become 

the third inland port of France. Early on, a fully-fledged trimodal container 

gantry was installed, giving the terminal the possibility to respond to 

additional traffic offers, such as the carriage of containers of urban waste 
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from the city to the disposal site, 61 km away, at volumes of 18,000 TEUs. 

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

yet reachable by Europe Class barges, showing the advantage for a river 

port to have all modes at its disposal. 

 Dry Ports: Some inland ports that do not yet have a river container terminal 

have been selected by multimodal operators as the sites for their rail 

terminals, because of sufficient land and the bi-modal infrastructure 

available. An example of this can be found in Germany, in an area of the 

port of Duisburg away from any waterfront, and in France at the port of 

Bonneuil on the outskirts of Paris, where a set of 600-m long sidings was 

made available in order to run the longest trains possible from Paris to Italy, 

filled with swap bodies. This possibility should be availed of to its fullest 

extent in Asia. In order to achieve this, IWT bodies should always propose 

to responsible authorities that any ICD to be set up inland should at 

minimum be located by the side of a river, and if possible within an existing 

river port. These ICDs, often dubbed “dry ports”, would be potential real 

inland ports with little extra investment. 

c) Technology: The primary and somewhat revolutionary change is that a 

vessel can be connected to radio or phone to obtain and exchange 

information. Previously, exchange of information could only take place at 
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stops. Today, VHF provides easy contact with the shore and other ships, and 

is the main means of communications for all safety issues, such as vessel 

traffic system (VTS). Also, and more importantly, the growing coverage of 

cellular mobile phones has made it easier, in Europe at least, to contact those 

on board boats by phone rather than through VHF. It also means that ships 

can be logged on to the Internet, and exchange information with their base 

on a regular basis. Blind spots are few, and increase in coverage is also 

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

due to scarcity of population or distance from a main thoroughfare, then 

IWT authorities might consider providing this coverage, which in any case 

will bring them returns, even from land transport related clients. 

Alternate phone operators have also used IWT infrastructure to lay their 

optical cables, either on the towpaths or in the riverbed. Care should be 

exercised, however, so that this does not impair the possibility to deepen the 

waterway. With these new possibilities for communications, owner-

operators in Europe are nowadays able to look for potential clients while 

under way at the helm of their boat, when previously they were obliged to 

have recourse to a third party to do so. This has permitted an easy passage 

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

liberalized marketing with fixing of prices left to market forces. IWT has 
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been fortunate that this passage took place during a period of strong activity, 

so that freight levels have remained on the high side, and the IWT industry 

has become healthier. 

Other advantages of advancement of technologies in IWT are as follows; 

 Positioning And Tracing: Another new technology is the Global 

positioning system (GPS). The accuracy of even the inexpensive systems 

has been so well proven that nowadays nearly every vessel has one on 

board. It provides, inter alia, the speed, location and a new innovation, 

which enables better organization of the traffic. This technology is available 

worldwide. Even better accuracy is possible with very limited investment, 

which could enable waterway authorities to dispense with part of the 

buoyage. Trials in this direction are under way in countries that are 

developing their IWT potential for the first time. In some cases, it might 

even be private fleets that take this direction for their own use in 

undeveloped waterways. GPS also enables tracking and tracing, which 

sometimes has been difficult to provide to rail as its vehicles are unstaffed. 

Tracing has been one of the main requests of container operators and their 

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

between mobile and shore, proving how responsive the industry can be to 

clients’ needs. 
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 Reliability and Just-In-Time Delivery In the past, IWT has not been very 

strong in this area, with delays caused by fog, night, rain, high water, 

drought, etc. With the advent of onboard radar and VHF, as well as VTS 

assistance provided by the authorities, fog, rain and night no longer delay 

vessels. With increasingly powerful engines, it is less and less likely that the 

strength of the current is a problem, except when navigation is stopped for 

safety reasons. Ice is not a foreseeable problem in Asia, except in northern 

China, Kazakhstan and the Russian Federation. In Western Europe, it poses 

a problem in canals only, but only for a limited time. In the United States, 

ice is still interrupting the northern part of the network. In Europe, low 

water has been all but suppressed. The last area to experience this problem 

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

which has draught problems at times. An aqueduct is being built across to 

ensure that the Mittell and Canal to Berlin no longer will be subject to the 

vagaries of this river, which had to be used for a few kilometers. This 

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

processes. What is needed is to deliver on time rather than early and slow 

speed is not a problem if it is planned beforehand. As early in 1964, a 

French waterway operator could guarantee the car-maker Renault that the 

spare parts needed daily to assemble the R16 model would be at the 
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assembly line every morning, after 30 hours of transport. Even 15 minutes’ 

delay would have stopped the line and involved penalties, but these never 

had to be paid. In contrast, in those days, French rail could not guarantee 

precise delivery even over short distances. Reliability has been one of the 

main advantages of container transport by IWT. Delivering a container by 

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

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

be obliged to keep their crews on alert most of the day, even beyond 

working hours at times, and may not be able to use the goods before the 

next working day. IWT reduces the uncertainty to a strict minimum, usually 

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

two days counts little in view of the organizational benefits. For example, 

should a container arrive during the weekend in a European seaport, road 

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

early positioning may not be possible because truck traffic is banned on 

motorways on Sundays. Port terminals usually open only at 6 a.m. on 

Mondays, and trucks have to line up to load up, congesting the gates of the 

terminal. It may take anywhere from one to two hours to leave the terminal, 

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

to reach an inland destination (200 km), so it is very unlikely that the 
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container will be on the customer’s premises before lunchtime on Monday. 

In comparison, a barge leaving the seaport terminal on Saturday would fully 

unload in an inland terminal at 6 a.m. on Monday (200 to 300 km), and the 

containers would be on customer’s premises by 8 a.m., because the road leg 

is much shorter (usually less than 50 km). 

 EDI and Port Software: In order to interlink fully with other modes, IWT 

container lines need to be integrated in the present electronic data 

interchange (EDI) systems. This has been successfully done in Europe, and 

owing to onboard computerization, vessels can even be linked to EDI 

during the trip. Some trucks are linked in this way, but for obvious reasons 

this is easier to achieve on a roomier vessel. Some vessels have stability 

software onboard, and manage their ballast during handling operations as 

well as give instructions to the crane operator on where to put a specific 

container. The fact that containers can be cleared by customs while they are 

on board is also a proof of complete integration within the latest techniques. 

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

1990 created its own software, modeled around the same principles as those 

used by the few seaports that at that time had an integrated EDI. The use of 

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

marketplace for shippers and carriers to meet and exchange commercial 
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information, such as quotations. However, the river community is small, 

and most of the freight is traded by direct contacts or through freight 

forwarders. On this point IWT will probably follow the general trend in the 

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

doomed, and to be replaced by e-trade. E-commerce, if properly used, will 

be an important factor for increasing the visibility of IWT as it could market 

the IWT option of carrying containers to shippers. 

 Gantries and other handling equipment: Any of the seaport container 

cranes can handle IWT container vessels. At inland ports, depending on 

whether there is a noticeable level variation, reach stackers and big mobile 

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

same state-of-the-art handling machinery, such as 1 over 3 straddle-carriers, 

road trains and big reach stackers. Special cranes exist for faster turnaround, 

however, such as barge gantries and trimodal gantries. They are similar to 

bimodal gantries except that they have a cantilever on the waterside. Some 

of them are quite large, the widest on record spanning 123 m over rail 

tracks, road and water. As they are closer to the ground, the trolleys travel 

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

Hong Kong, China, the River Trade Terminal is equipped with cheap 

derricks directly derived from those found on geared barges, and may 
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provide even cheaper services. In seaports such as Rotterdam and Antwerp, 

there are special IWT terminals fed either by fully automated guided 

vehicles, 10-TEU road trains or by rail shuttles located some distance away 

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

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

these specialized IWT terminals is compensated by the higher traffic 

concentrated to this location, providing a better load rate to the gantries. In 

Rotterdam, the river terminal of European Combined Terminals B.V. (ECT) 

started with one river gantry and has increased to three at present, with more 

to come. The traffic of this terminal is around 500,000 TEUs handled from 

barges, making it the largest river container terminal in the world. 

 On-board handling equipment In the Pearl River Delta, local ingenuity 

has created a handling system that does not need shore support. When 

normal commercial relations between mainland China and Hong Kong, 

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

bloomed and these on-board derricks were used to the maximum. Although 

it may not appear to be the latest technology, it carries more containers than 

any other system in the world. Either on shore or on-board, some 8 million 

TEUs will be handled this way in the ports of Hong Kong, China, and 

maybe 1 million more in the ports of Shenzhen, China. In Europe, where 
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vertical clearance is a major issue, these big on-board derricks are 

unthinkable. When on-board handling equipment is proposed, such as on 

the Neo Kemp. It has to be of the collapsible or folding type. Even then, 

operators prefer to use shore-based equipment because of the weight of this 

piece of equipment. 

d) Unitization: Since 1969, various techniques of integration between IWT 

and other transport modes have been in use, however with limited 

expansion; hence unitization involves the following: 

 Barge Carrying Systems: The oldest and most sophisticated is the barge 

carrying system. In the early days, it competed with the container system, 

but lost the fight, and only a handful of these vessels have survived, the 

others having been converted into full containerships. It involved middle-

sized barges, either 450 tones or 800 tones, handled by huge cranes (LASH 

system) or elevators (SEABEE system) or ballasting the mother 

ship.Designed at a time when port congestion was high, it could beat normal 

liners but could not compete with the new containerships, with their high 

turnaround and priority berthing at new terminals. The barges were costly, 

and a number had to be left in each port to collect cargo for the next call, 

which could be up to a month’s time. Only these systems remain: one trans- 

Atlantic LASH line for paper transport, which is used westbound to 
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organize all-water transport between Duisburg and any Mississippi port; a 

fleet of LASH vessels under Ukrainian and Russian flags is running 

between Antwerp, the Black Sea and the Far East; an Africa West Coast 

line, which has larger and deeper barges, essentially detachable 800-tonne 

holds handled by ballasting the ship. On this run, its capability of not 

entering congested ports has worked wonders. From time to time there are 

talks of inventing a new but similar system, but nothing has materialized as 

of today. 

 Roll-On/Roll-Off: The Roll-on/Roll-off (Ro-Ro) technique has had 

considerable success in sea transport, but more in niche markets than as an 

overall solution. On inland waterways, some use has been made of this 

technique, integrating IWT and road transport. All cross-river ferries use it, 

but these are not counted as IWT in the statistics. The first concrete example 

dates back to the 1940s in the United States when cars were carried by ferry 

from the producing areas to the consumers or to export. This no longer 

exists, but this system has been used since 1964 in France by Renault to 

replace road transport between its various plants, all located along the Seine 

River. Limited vertical clearance has complicated its success, but is ideal 

from a logistics point of view. The oldest plant of the company was on an 

island in the Seine River, making it impossible to expand because of the 
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surrounding urbanization. Thus the newer plants were built away from Paris 

in the open fields along the banks of the river. A central parking and 

dispatch area was created at a porton the outskirts of Paris, from which all 

the Paris clients were served.  In a well-planned process, most of the moves 

were done by water, 500 vehicles at a time. More astutely, the production 

line on the island did not send its cars to a parking on shore, but moved 

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

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

in a complete logistical process was there pushed to its extreme. Millions of 

cars up to 400,000 units a year were built and moved that way. The plant 

has closed down, and only suburban and export exchanges remain on water 

with some 150,000 units. Ro-Ro is nowadays used on the Rhine, with much 

higher barges, which also carry trucks and oversized cargo. Some 400,000 

vehicles are carried that way every year. There are also Ro-Ro river-

coasters, which have both container capability and Ro-Ro space.  Their 

dimensions are 95.92 m long, 14.10 m wide and 4.05 m in draft. They have 

a stern ramp giving access to a trailers’ lane 468 m long (36 trailers), with a 

clear trailer height of 5.46 m. On deck they can carry 108 TEUs. They have 

been operating a line between Goole and Duisburg for more than a decade, 

even though there was a shift towards pure container carriers on this route in 
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1998, and they now run from Rotterdam only. The advantage is that trucks 

can be picked up in the heart of one inland industrial region and dropped off 

at the port of another across the sea. As shown in the figure, continental, 

pallet wide containers of 2.5 m wide occupy the upper layer. One of the 

most interesting uses of IWT in the Ro-Ro sector has been the Ro-Ro vessel 

Han Asparuth navigating the Danube. It is a 22-m wide Ro-Ro carrier, 

designed to be faster than road transport between Germany and Eastern 

Europe, as it is not held up at the borders. It carries 48 trucks or 56 

unaccompanied trailers, and has been a great success for years. 

e) Facilitation Measures between IWT and other Transport Modes:On the 

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

the smooth interface between IWT and other modes of transport which 

includes the following: 

 Including IWT in All Multimodal Legal Instruments: This is not obvious 

and even in Europe it was overlooked for a decade. The system of 

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

modest share, while it could provide exactly the same services as rail. 

Today, there are more international containers carried out of the main 

European ports by waterway than by rail. Efforts made to coordinate 

documentation among the modes through simplification, normalization and 
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harmonization should take advantage of IWT. Further, during these 

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

partners in the multimodal chain, and gain better visibility within the trade. 

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

exists. In fact, the IWT reputation for being backward is to some extent true, 

and great benefits could be derived from this exposure to the best procedures 

in view of a thorough modernization of the sector. This has happened in 

Europe, where IWT was for a long time locked into a straight jacket of 

immobilization by its own workforce. It was the forced exposure of the 

sector, through international trade, to the facilitation and liberalization 

process, that opened the eyes of the profession to a necessary change. The 

same could happen in other regions or countries, including the Needs of 

Multimodal IWT in Infrastructure Planning And Construction, thus; 

 Clearances; when there is no container transport on the waterways, it is 

common practice to have rather low bridges. Multimodal IWT requires 

bridges as high as described in section A of this chapter. To take into 

account the specific needs of IWT is sometimes a difficult procedure, for it 

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

extra cost and entail technical complexity. Fortunately, roads as well as 

railways need a substantial clearance, and IWT requests of up to 7 m (three 
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layers with ballast) are easily understood. However, to reach 12.4 m of 

clearance (four layers without ballast) over the major network will require 

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

flooding, 9.15 m seems adequate over major waterways for four layers with 

ballast, and five layers will be possible during the lean season, for instance 

to carry empty containers. This does not apply, on canals or canalized rivers, 

however, which must have a better clearance, equal to that of the average 

water level in a river. This will often bring the requirement to 12.4 m. As 

regards bridges or navigable spans of barrages, the opening also must be 

adequate, and bridge piers must be reinforced against occasional shocks by a 

barge, but multimodal IWT does not require additional specification for that. 

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

but sometimes they are not the owners of the infrastructure, and the owners 

(electricity boards, irrigation departments, etc.) will have to comply with the 

recommended width of 12.6 m or more, which is fortunately a small 

increase. 

 Missing Links and Bottlenecks: The problem arises each time an irrigation 

barrage or a power dam is built across a waterway. Who should pay for the 

lock? The logic followed by many national laws is to compensate whoever is 

damaged by a new structure. In this case, the lock itself would be 



129 

 

compensation, and the builder of the barrage or dam would have to pay for 

it. Builders, however, intend to spend as little as possible, and are reluctant 

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

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

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

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

still be there — the older barrages are well over 2,000 years old — and 

potential could be lost if navigation is impossible. Who would have thought 

of the development of container transport on the waterways 50 years ago? 

To preserve that potential, many laws have incorporated very strong 

protection in favour of navigation, making it compulsory to provide a means 

to cross any obstruction across a waterway. This is only natural: in addition 

to drinking and fishing from the bank, water transport is the oldest use of 

any waterway, and it does not divert any water from it. Thus a revision of 

laws in riverine countries to ensure this protection would be welcome. It 

would solve the theoretical debate on who should pay for through passage 

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

with offenders. It should preferably include provisions to ban the free 

withdrawal of water to the point of impeding navigation. On this issue, 
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ecologists fighting for the protection and free passage of fish could side with 

IWT authorities. 

 Bottlenecks: This is a very similar case, except that navigation is possible, 

only restrained. For improvements, IWT usually has to pay. Therefore, it is 

important to impose modern design guidelines that prevent the building of 

structures (locks, bridges, etc.) with dimensions impeding multimodal 

transport. If this is not done in a timely manner, IWT will have to pay to 

raise the bridges or widen structures should it be necessary in the future. 

 Missing Links: The issue of completing missing links is much more costly, 

sometimes involving billions of US dollars. Cost-benefit analysis is required 

to prove the viability of a specific link. However, in the economic doctrine, 

there is limited understanding of network interaction, even within a country. 

Further, benefits are usually accounted for only at the national level, while 

they may also occur abroad, when the link is a multinational link or enables 

to link two basins or two networks, one of which is multinational. The 

characteristics required for multimodal operations should be incorporated in 

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

 Coordination at Planning Stage on Location and Layout of ICDs: Inland 

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

should be brought to the attention of these bodies through a comprehensive 
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coordination checklist that they need not be “dry ports”, but that many 

successful ICDs are tri- or quadric-modal terminals on the banks of 

waterways. The examples shown earlier (Duisburg, Basel, Lille) 

demonstrate the potential offered by this teaming of transport modes. Layout 

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

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

near Paris, a trimodal gantry has been in place since 1970, but did not serve 

to unload barges on a regular basis until a container line opened in 1994. 

During all these years, it handled the occasional short-sea containers and 

served to handle containers in and out of trucks and wagons. A second 

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

2000, one third by water. 

 Setting up Customs Within Inland Ports: A simple and effective measure 

to strengthen multimodal IWT is to offer hosting inland customs offices 

within the premises of inland ports, for instance through attractive rental 

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

forwarders, road and rail carriers, deep-sea carriers, truck and container 

repairs, driver hostels, restaurants, etc. For that, the environment must be 

attractive, and beautification measures should be considered as an integral 

part of planning a new inland terminal. 
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2.3.6 Evolution Of Water Transport Companies towards MTOS:  

Usually, laws governing transport undertakings are unimodally oriented, and 

provide a different set of conditions to be met for each mode. Sometimes, an 

operator in one mode is even barred to work in another. In the case of IWT, this 

might be a problem because in a combined water-road operation, the cost of the 

waterway portion is usually less than one third of overall costs. 

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

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

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

IWT operator to that of a multimodal operator should thus be authorized and 

encouraged by adequate regulations through the following ways: 

 Introducing IWT in the EDI System and e-commerce: EDI is sometimes 

organized by Governments, or by the private sector to only one mode or the 

other. However, IWT needs integral access to any modal EDI in order to be 

at par with any other mode. For instance, it should be part of national 

transport or trade facilitation committees. This of course requires IWT to be 

ready for it and to fully avail itself of the possibilities offered. It is essential 

that IWT operators adopt a comprehensive approach when they improve 

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

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

inland shipping operators to jump into business-to-business (B2B) on the 

Internet. There are two types of clients for IWT container lines: shipping 

lines and shippers. B2B may expand more towards shippers. This has the 

advantage of broadening the marketplace at little cost, dispensing with the 

necessity of physically meeting every small client. 

 Negotiations with Port Workers: One of the main problems when 

introducing the carriage of containers inland is the reluctance of seaport 

workers to accept this. The best-known example of such a situation is still 

going on in an Asian country, where every study since 1982 has 

recommended inland movement of containers by IWT. This has not been 

possible to date because of fear expressed by the labor unions over losing 

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

railway moves have been on the low side, with only 10 per cent of the 

traffic. There have been ways out of this deadlock in other countries, 

through grants for retirement, offer of jobs at the inland ports, etc. A team of 

facilitators could be set up to tour the countries on request in order to 

encourage a shift from road transport to more environment-friendly modes 

of transport. It is in the best interest of the countries involved because such 

blockage harms their foreign trade. 
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 Acceptance of Work over Side at Moorings or in Midstream: Container 

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

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

difficult because of the high cost of investments. One possibility would be 

to encourage midstream operations as established in Hong Kong, China. 

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

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

which rely on anchorage working, such as Mongla in Bangladesh. The 

barges could be used either as handling gear only, and remain in port at 

either end, or as a shuttle between sea and land terminals, such as 

Chittagong or Mongla to Dhaka in Bangladesh. Usually shipping lines have 

their own Internet software or EDIs through which the connection is already 

established with IWT operators. 

This shuttle could also be used for short distances, for example: 

 Shuttling between two terminals in the same area, for instance, Jawaharlal 

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

Qasim in Pakistan; 

 Between an outer (daughter) port and its river (mother) port, for instance, 

Mongla and Chalna in Bangladesh or Haldia and Kolkata in India; 
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 Between an outer anchorage and the main port (anywhere, but also between 

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

Thailand could be also included in this category, even though Laem 

Chabang is a normal port, because the shuttle crosses the Gulf of Thailand. 

Shuttles could also supplement overloaded container terminals by operating 

a ship on both sides to benefit the carriers as well as the port authorities as 

they would speed up port turnaround. This might be applied in JNPT-Nava 

Sheva, whose success has made congestion a near reality. 

 Incentives Given On the Legislative Side: Inland transport of containers 

by environment-friendly modes is becoming a necessity due to growing 

awareness of the threat posed by global warming. To promote this, some 

countries have come up with specific incentives, the latest of which has been 

the Marco Polo programme. Others have been more on the technical side, 

for instance the higher load limit for trucks carrying containers in combined 

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

also applies to combined water-road transport, is as follows: 

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

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

each. Combined transport incentives will have an influence on which port of 

entry in Europe shall be chosen, and increase the hinterland of one when it is 
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served by multimodal IWT. Direct road transport from either of the ports of 

Antwerp and Le Havre to Reims is the same at US$ 650 for one TEU. The 

weight implies that only one container can be carried per trailer. Terminal 

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

and US$ 110 at Antwerp. Freight being equivalent, Antwerp is thus slightly 

less expensive. There might nevertheless be ways to use Le Havre at less 

cost than Antwerp, using combined transport, which in France provides 

some advantages on the road transport leg. In this instance, the best way 

would be to use the multimodal IWT service from Le Havre to Gennevilliers 

(Paris) because rail does not operate combined transport to Reims. The port-

to-door quotation from Le Havre then is US$ 193 lower than from Antwerp. 

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

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

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

can carry 2 x 15.8-tonne containers, instead of one, on one truck for final 

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

cheaper. In any case, when the sea carrier is big enough, it has a container 

depot in Paris, saving the return by barge to Le Havre, which provides an 

added bonus. 
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 Customs Facilitation: The international transport of containers should be 

done to a greater extent by environment-friendly modes. In this regard, IWT 

can be used to facilitate international goods movement in two sample areas: 

Bangladesh and India on the one side, and the Greater Mekong Sub region 

on the other. 

 Bangladesh and India: A transit agreement exists between Bangladesh and 

India, mostly geared for break-bulk movements, and is regularly 

renegotiated. This could be upgraded to provide for combined road-river 

container transport without a break of seal at the borders, and in this way 

provide either “domestic” transport between West Bengal and either 

Northern Assam (Gauhati area) or Southern Assam/Manipur (Cachar area), 

or international transport for export cargoes from Assam, such as tea. Using 

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

door-to-door transportation in a much smoother way than by usual direct 

“domestic” road transport via Siliguri around the northern tip of Bangladesh. 

Export cargoes could stop directly at Haldia. For faster dispatch, customs 

inspection for export could be done in Assam. On the basis of mutual 

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

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

containers are unlikely to request much draught. Designs are available of 
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extra shallow self-propelled barges, drawing only 1.3 m with 80 TEU 

capacity, and still carrying 40 TEUs at 0.9 m. Existing vessels could even 

serve the purpose. Although bilateral in nature, such an agreement concerns 

transit, and could fruitfully draw on the experience of the Customs 

Convention on the International Transport of Goods under Cover of TIR 

Carnets (TIR Convention) in 1975, presently being introduced in a number 

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

many procedures, which are regularly throughout the world, and could find 

some application here, should its provisions be more beneficial to the 

development of trade than the existing ones. 

 Greater Mekong Sub-region: The fact that containers, once on board, are 

very difficult to tamper with, gives customs authorities the assurance that 

seals will be well protected in multimodal IWT operations. This is of prime 

importance when there are many border crossings or when operating in 

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

Lao People’s Democratic Republic from China, four border crossings in a 

rather exposed zone are involved. A river container line thus would be the 

safest way to carry goods between the countries of this route. In the delta 

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

transport between Cambodia and Viet Nam is thus an adequate response to a 
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growing need. With the expected economic development of Cambodia, such 

a line would find a good market. The fact that larger feeder containerships 

can reach Saigon port rather than Phnom Penh would enable the creation of 

a viable combined sea-river route from Singapore to Phnom Penh via a 

Vietnamese port. Long-distance ferries, such the one used on the Danube 

may also be a solution to supplement the insufficient road network. 

 Night Navigation: Although apparently of a technical nature, the issue of 

night navigation is in fact linked to facilitation. It must be stressed that night 

navigation should be permitted only when channels are cleared and without 

much natural dangers, such as strong eddies and reefs, and only when 

appropriate lighted aids to navigation are installed. Nowadays, radars and 

the requested software are normally available on board and extra GPS 

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

required for improved accuracy, is also part of facilitation since it is likely 

that international traffic will be the one using this system most. Night 

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

under the cover of darkness. These measures fall under the security 

authorities rather than IWT authorities. In a number of countries, night 

navigation is forbidden. This limitation should be removed through the 
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improvement of waterways and installation of night navigation aids or more 

advanced radars and GPS. 

2.4.1 Some Perceptions of IWT  

A country’s ability to transport is equivalent to its ability to prosper: most national 

development plans recognize the strategic role of transport in providing the inter-

sectoral linkages of the economy. In many countries, IWT has been one of the big 

reasons for their prosperity. It is striking that even where IWT enjoys favorable 

conditions, investments are markedly lower than its market share. This is mainly 

due to the perception of policy makers, planners and developers of this mode of 

transport as slow, old-fashioned and outdated. Thus, promotion of IWT in the 

context of intermodal competition and multimodal cooperation may start by 

showing “problems-that-are-not”, enabling a complete rethinking about this, in 

fact, very lively mode of transport, and laying the ground for adequate 

communication with the public which includes the following;. 

 IWT is not slow and Delivers Cargo “Just-In-Time”: Multimodal 

transport requires delivery on scheduled time. International goods orders are 

sometimes placed months in advance and a break in the supply chain could 

be disastrous. Thus it is essential that every mode “delivers” at its own pace 

on time. IWT is able to do that with the advantage that it meets no 

congestion. Its combination of speed and reliability is at par with other 
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inland modes. This is especially true for Asia, where the average speed of a 

railway freight wagon is often lower than the service speed of a number of 

mechanized vessels. Further, in actual service, railways in some parts of 

Asia have a very bad record, and total delivery time of a well-managed 

water transport can be far shorter than the present railway performance. The 

other competitor, road, proudly advertises “Karachi-Lahore in four days” 

which, should the Indus and its tributaries be navigable, would not be out of 

reach of a modern vessel running 24 hours a day. On the Yangtze in China, 

fast inland container services achieve a comparable feat on a 2,400 km 

stretch, and normal international containers travel 400 km/day on the same 

route. In Europe also, where borders are many, IWT performs well in 

comparison to both rail and road. On the Danube, a Ro-Ro vessel carries 

trailers across six countries at a faster pace than a prime mover. On the 

Rhine, container traffic rises on average at a double-digit figure per year, 

guaranteeing delivery times very close to what the other modes can ensure: 

in Europe, the average speed of international freight trains is only 18 

km/hour from station to station. A stronger presence of IWT will bring 

benefits to the industry, which will get a better service; consumers, who 

may get a cheaper product; railways, which will eventually achieve much 

needed improvements under the pressure of IWT competition; and road, 
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which is likely to see an increase in traffic linked to IWT intermodalism.    

A strong advantage of IWT is that is congestion-free. Multimodal supply 

chains require delivery on scheduled time according to the just-in-time (JIT) 

concept, rather than rapid delivery. Many supply chains incorporate a sea 

voyage in their organization. Then, global delivery time ranges in weeks 

rather than days, and adding one day more using IWT on the inland 

transport side would not have a negative impact. Also, thanks to its 

reliability, it provides the consignee with a guaranteed estimated time of 

arrival (ETA), while road transport may miss its ETA due to traffic 

congestion either on roads or at terminal gates, or due to time restrictions on 

the use of trucks. 

 IWT is Location-Specific But Linked To Seaports and Banks: 

Especially in developing countries with great rivers and underdeveloped 

transport networks, the other modes of transport are obliged to bridge the 

rivers at great cost, while IWT can reach both banks of a river with the same 

ease. In addition, since water transport has often been the only means of 

transport for centuries, many big cities are located on the banks of rivers or 

estuaries. There are places where this feature is still put to full use: in China, 

the Yangtze is still the main artery of trade in and out of the nine provinces 

and two municipalities. The fate of Shanghai, Kolkata, Bangkok, New 
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Orleans or Rotterdam would have been very different had they not been 

endowed with a riverine hinterland. Even the birth and development of Paris 

was much linked to river transport. There are therefore great market 

opportunities due to the fact that rivers or canals run past or through big 

cities. Building materials can reach the centre of town without choking the 

surrounding streets, and city waste can be processed outside of the cities, 

with only a short move on water, either in bulk (like London or Geneva) or 

in containers (like The Hague or Lille). In the same manner, IWT can easily 

link complementary industries that have settled on riverbanks without 

congesting the few crossings on which enough traffic is already squeezing. 

In the case of new canal developments, there are techniques to locate a 

water route where it would not have been thought possible, resulting in a 

clear opportunity to reach traffic sources in the hills or on plateaux. In 

comparison to ropeways and belt conveyors for distances above 15 km, 

IWT can be even cheaper with the advantage of not being limited to 

carrying only one type of commodity: if one type of traffic disappears, 

another may surge; or additional traffic could materialize and complement 

that which was originally envisioned. IWT thus enjoys more flexibility than 

is usually thought. Intermodalism, mainly through exchanges with road 

transport, definitely broadens its hinterland. 
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 IWT is not doomed where it does not carry bulk cargoes or operate 

over large distances: As regards the IWT length of haul, in Europe the 

average lead is around 150 km; thus, long distance is not a must. On the 

contrary, many lucrative offers are for short-distance shuttling, when 

congestion of roads and railways, or topographical considerations, makes it 

a sensible alternative. In Goa in India and in the Netherlands, for instance, 

many container routes are no more than 50 km long, and IWT is also a very 

good alternative to transport in deltaic areas, where roads are difficult to 

build and maintain. Rural transport or country boat transport is also bound 

to short distances, and may amount to a fairly high tonnage. In Bangladesh, 

country boat traffic provides good service in most areas, while it does not 

appear in the statistics. It may amount to 15 million tonnes, three times the 

amount of middle distance mechanized traffic. As regards transportation of 

goods, it is usually believed that bulk transport is the only type, which can 

support a strong IWT. Ro-Ro and container transports, however, are 

spreading rapidly, and they carry manufactured goods in these ITUs. 

Besides, there are cases where IWT bulk transport is not competitive on 

medium and long distances due to drastically low railways rates for bulk, 

but where it has a good niche is in the traffic of finished goods, break bulk 

cargoes, packaged goods, etc. for which railway rates are high, and this is 
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where IWT can compete with both the railways and roads on quality of 

service and on cost. Of course, a strong flow of bulk trade on a waterway 

network is not detrimental to IWT, but there may be other ways to run a 

profitable trade. In Asia, it may sometimes be difficult for IWT to obtain 

much bulk traffic on a purely "tariff" approach, while it may win in quality 

of service: a reduction of pilferage and losses, by 2 per cent as documented 

in a number of cases, will go a long way to put IWT on a competitive 

footing with other modes. Multimodal transport, which better protects 

goods, including manufactured goods, in its ITUs, may be a solution, and on 

this type of traffic IWT has a strong role to play. Container transport is very 

well suited to shallow rivers with its high volume/weight ratio and a full 

complement of containers could transit towards land-locked countries on 

ultra-shallow barges not deeper than country boats. 

 IWT is not an Outdated Technique, nor is it Receding: Historical curves 

for containers in Europe show that growth has been very consistent, without 

having been affected by various recessions in the developed economies. 

Continuation of an overall steady growth in the world is more than likely, 

while forecasts show an explosive growth in the multimodal field. The type 

of goods carried and the logistics chains smoothly organized are more 

diverse every day, especially those using containers, even on short 
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distances. The Netherlands is a case in point, with nearly half a million 

TEUs carrying butter, beer, milk, etc., that never touch a seaport. In the first 

decades of the twentieth century, competition from road and rail virtually 

destroyed the water transport industry in the United States. In 1924, the 

federal Government established the Inland Waterways Corporation to 

revitalize commercial transportation on inland waterways and present a 

viable alternative to the railways. It had a pioneering role, since at that time 

there was no common carrier left on the rivers, and only a handful of private 

bulk carriers. It experimented considerably with tugs, pushers and barges, 

methods of propulsion and fuels, and it also maintained unprofitable routes 

as a service to the public. Later, expenses of this nature were shown 

separately in its accounts to demonstrate the profitability of operating 

commercial routes. It also built or operated terminals. When its tasks were 

considered fulfilled, the Corporation was sold to private parties and became 

the Federal Barge Lines in 1953. During the lifespan of the corporation, 

IWT traffic had grown from less than 50 million tonnes in 1924 to 297 

million tons in 1953. Traffic stood at about 656 million tonnes in 2000, the 

highest figure ever recorded. 

   IWT should not be considered in isolation: it is also one of the facets of 

water resources, and often part of the industrial or commercial fabric 
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as well: The link to water resources is well known, but seldom incorporated 

in comprehensive analysis. However, the development of the Tennessee, the 

Rhone, the upper Rhine and the Volga are proof that excellent results can be 

achieved at low cost for the countries involved, by the simultaneous 

development of a river for power, flood control, navigation, irrigation, 

industrial/urban uses, beautification and recreation. Such multipurpose 

developments are also catching up in developing countries, such as the 

Damodar in India and gigantic works like Itaipu at the Brazilian-Paraguayan 

border, the Rio São Francisco in Brazil, Gezhouba and the Three Gorges in 

China. With increased energy costs, small watercourses with low head 

turbines are becoming quite profitable and a number of projects are planned, 

particularly in China on the tributaries of the Yangtze. Container lines are 

part of these developments. 

 There are also other concealed functions of IWT, which are seldom brought 

to the fore: barges are, sometimes unwillingly, used for storage purposes, 

and armadas of loaded vessels are waiting for ships to call at Bangkok, 

Chalna or Kolkata. In contrast, French Renault cars built at the original 

factory rolled directly out of the lines onto barges acting as buffer stock-

cum-mode of transport, since the factory was in the heart of a city and could 
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not use its scarce area for storage; daily, the production was moved to a 

suburban location for dispatch or parking. 

These other functions linked to IWT could help its development by 

lowering the capital or operating costs of this mode of transport. Navigation 

on irrigation canals is a clear example and is probably one of the most 

promising opportunities for IWT development in some countries of the 

region. 

 IWT Is Intermodal and Multimodal in Essence: The combination of 

modes originated to help passenger movement overland, and the ferrying 

function remains even today and extends to road and sometimes rail 

transport. Once people ventured farther from their birthplaces, they started 

to trade and often did half of the trip on rivers, but this nascent IWT had to 

be supplemented by other modes on the route. IWT was really created with 

the use of sails to go upstream and downstream, but the complementarities 

with other modes was never challenged. In the sixteenth century in Europe, 

horse-drawn coaches were carried over hundreds of kilometers on flattop 

barges to avoid the rough and insufficient road network, a fully multimodal 

combination. Intermodalism emerged with the development of railways, 

when the latter needed to bridge gaps in their network. This was the case 

during the nineteenth century in Pakistan, where the Indus flotilla carried 
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the goods over a long distance to link the two isolated railway networks. 

Once the overland connection was established, the flotilla was disbanded. 

During that period, by locating most of their stations away from the 

waterway front, the victorious railways disrupted the usual interface. A 

form of "one-modalism" was established, where railways were buying 

canals and IWT companies to let serve only the trade that they themselves 

could not profitably carry. At that time road transport was not a serious 

competitor over long distances. 

When trucks started to prosper, intermodalism regained popularity and a 

number of railway lines were closed and replaced by road services. At the 

same time a buoyant IWT truly practiced intermodalism, at least at one end, 

but interfacing with either sea or road transport, while most inland ports also 

had rail connections. Today, this intermodal network enables IWT to play 

its part in the multimodal system and to use containers and Ro-Ro 

techniques. Being location specific, a majority of its traffic needs to use 

another mode. By this intermodalism, IWT brings more traffic to other 

modes of transport rather than competing with them. Also, with proper 

planning of terminals and adequate sitting of new industries, its role in the 

intermodal competition in Asia can be tremendous. 
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 IWT is not doomed if Its Vessels Are not huge; there is also a Market 

For Medium-Size Consignments: It is true that in accordance with the law 

of escalating returns, bigger vessels have a cheaper unit price. What if, 

however, there is no market for such vessels? It is also true that the existing 

small vessels are contrary to the general tendency of concentration, and with 

the ensuing increase in size of the consignments of bulks they are at risk of 

being chased out of the market. This concentration move exists throughout 

the industrial chain: a company which needed one 20-tonne truck per day 

twenty years ago may need five today. This means a 300-tonne barge 

satisfies three days of its needs, with free storage during its voyage, and fits 

very well in a supply chain, provided the plant is not too far away from the 

waterway. There is thus a growing trade in highly specialized bulks, usually 

half-products or semi-transformed bulks, shuttling between big seaboard 

plants to the factories where the final transformation takes place. This is 

done in medium quantities, and is ideally suited to the medium-size fleet, 

which has found a very dynamic niche market. This can be true in every 

country of the world, should this opportunity be known, and should IWT be 

adequately marketed. 

In summary, what IWT needs above all is communication. It needs: 
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 Visibility in the eyes of the political decision makers, so that they do not 

forget IWT in their votes or in their programs. 

 Visibility in the eyes of the general public, which still has an image of this 

mode as being slow and outdated. 

 Good marketing of the industry, whose goods already travel by water in 

containers, be it unknowingly. The number of “niche” markets is 

astounding: butter, beer, soft drinks, etc. The fact that the Netherlands 

carries 43 per cent of its goods on water, even on small canals, is not 

entirely due to geography. It has to do also with profit. When it becomes 

known that even a small consignment of only 10 tonnes of goods, or even 3 

tonnes of garments on hangers, can be profitably carried by IWT, 

understanding of this mode will change. 

2.4.2 Inland Waterway Crafts 

While early navigation of natural rivers was dependent on the use of sail for 

upstream operation, towpaths and animal haulage were provided when rivers were 

canalized and artificial canals constructed. Later, mechanical haulage was 

developed and is still used for local movement of unpowered craft. Steam, and 

later diesel, tugs improved speed of travel, particularly where lakes or estuarial 

lengths were encountered. Powered barges, towing one or more unpowered (dumb) 
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barges, were introduced on rivers with adequate lock chambers; but on artificial 

canals double (or treble) lockage operations made this method uneconomical; and, 

except for local lighterage (loading, transporting, and unloading) or maintenance 

duties, dumb barges are little used on artificial canals. To meet competition from 

road haulage, with its greater flexibility and higher speeds, water transport must 

find its solution in its capacity for larger units, thus necessitating the enlargement 

of channels and locks. Consequently, the 300-ton barges operating economically 

early in this century have been replaced by craft as large as 1,350 tons and more. 

In North America, transport operators grouped dumb barges into assemblies, 

lashing them on either side or ahead of a power unit with similar barges secured in 

rows ahead. These assemblies of unpowered and individually unmanned barges are 

known, somewhat illogically, as push tows, and the power unit as a push tug. 

While these assemblies operate most advantageously on natural rivers, their 

development has justified heavy capital expenditure for enlarging lock chambers 

on some canalized rivers to avoid delays and increased operational costs arising 

from multiple lockage. In Europe, push tows normally operate with fewer than six 

barges, but on the Mississippi, with its deep channel and 700 miles without a lock, 

a push tow may aggregate 40,000 tons, an assembly of 40 barges being controlled 

by one 9,000-horsepower push tug, with cabins and facilities for 24-hour 
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operation. On the Ohio River the original 600-foot lock chambers were lengthened 

to 1,200 feet to obviate double lockage. 

Movement of push tows around bends, as on the Moselle River, is facilitated by 

portable power units attached to the bows and operated as required. Similar units 

can be attached to individual barges for transfer from push tow to wharf or vice 

versa; they can also be used for handling dumb barges in docks and for moving 

hopper barges short distances from dredger to disposal site. 

2.5.1 Transport  

Transport or transportation is the movement of people, animals and goods from 

one location to another. Modes of transport include air, rail, road, water, cable, 

pipeline, and space. The field can be divided into infrastructure, vehicles, and 

operations. Transport is important since it enables trade between peoples, which in 

turn establishes civilizations. 

Transport infrastructure consists of the fixed installations necessary for transport, 

and may be roads, railways, airways, waterways, canals and pipelines, and 

terminals such as airports, railway stations, bus stations, warehouses, trucking 

terminals, refueling depots (including fueling docks and fuel stations), and 

seaports. Terminals may be used both for interchange of passengers and cargo and 
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for maintenance. Transport is a key necessity for specialization—allowing 

production and consumption of products to occur at different locations. Transport 

has throughout history been a spur to expansion; better transport allows more trade 

and a greater spread of people. Economic growth has always been dependent on 

increasing the capacity and rationality of transport. But the infrastructure and 

operation of transport has a great impact on the land and is the largest drainer of 

energy, making transport sustainability a major issue. 

Modern society dictates a physical distinction between home and work, forcing 

people to transport themselves to places of work or study, as well as to temporarily 

relocate for other daily activities. Passenger transport is also the essence of 

tourism, a major part of recreational transport. Commerce requires the transport of 

people to conduct business, either to allow face-to-face communication for 

important decisions or to move specialists from their regular place of work to sites 

where they are needed. 

2.5.2 Multi- Modal Transport 

The basic feature of multimodal transport is that at least two modes of transport are 

used. The definition jointly given by the United Nations Economic Commission 

for Europe (ECE), the European Conference of Ministers of Transport (ECMT) 

and the European Commission (EC) is “Multimodal transport: carriage of goods by 
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two or more modes of transport.” Sometimes, multimodal transport is connected to 

the international transport of containers and the need for transport facilitation. 

In its simplest terms, "intermodalism" covers all of the issues and activities, which 

may affect or involve more than one mode of transportation. It has several aspects: 

 Connections: the convenient, rapid, efficient, and safe transfer of people or 

goods from one mode to another (including end-point pick-up and delivery) 

during a single journey to provide the highest quality and most 

comprehensive transportation service for its cost. 

 Choices: the provision of transportation options through the fair and healthy 

competition for transportation business between different modes, 

independently or in combination. 

 Coordination and Cooperation: collaboration among transportation 

organizations for the purpose of improving transportation services, quality, 

safety, and economy for all modes or combinations of modes in an 

environmentally sound manner. 

This shows that multimodalism/intermodalism is not limited to freight 

transport. It is the opposite of unimodalism. 

Going unimodal is a comfortable way of thinking, but is either impractical (like 

inland water transport (IWT) in deserts), expensive (like overland trucking) or not 

environmentally friendly (like single car occupancy in cities). 
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Whether seen from a legal point of view or from an operational perspective, 

Multimodal Transport is generally considered as the most efficient way of handling 

an international door to door transport operation. This is so because Multimodal 

Transport allows combining in one voyage the specific advantages of each mode, 

such as the flexibility of road haulage, the larger capacity of railways and the lower 

costs of water transport in the best possible fashion. Multimodal Transport also 

offers the shipper the possibility to rely on a single counterpart, the multimodal 

transport operator who is the architect of the entire journey and only responsible 

party from pickup to delivery, rather than having to deal with each and every 

modal specialist of the transport chain. 

While Multimodal Transport seems to offer only benefits to all parties, shippers 

and service providers, it is also very difficult to achieve. Multimodal Transport 

requires a thorough control over all the steps involved in international transport, 

including multiple storage and handling stages; this means extensive use of 

information technologies and carrier’s networks and regulatory frameworks that 

can provide freedom to plan and operate to carriers and reliable regimes to 

customers. On top of that Multimodal transport needs to be competitive in markets 

where unimodal operations not only have been there for a long time but also are 

simpler to handle and, most of time, more cost effective. 
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A comparison of the so-called "commercial speed" gives, however, different 

results to a certain extent. A modern inland navigation vessel operates 24 hours a 

day and is perfectly capable of ensuring the compliance with the voyage schedule. 

In comparison with road and rail transport, there is, in general, no congestion in 

Inland Water Transport or any significant delay at border crossings. According to 

Austrian calculations, the "commercial speed" of road haulage between Central 

Europe and Greece is as low as 12 km/ between Antwerp and Rome - 20 km/h. The 

ever increasing demands for "just in time" delivery of goods apparently 

counterbalances the disadvantages of inland navigation relating to its slowness. In 

fact, it is not the speed of transport vehicles which is of main importance within a 

perfect logistical chain but the regularity and reliability of service. The modern 

inland navigation industry is capable of meeting these conditions. The reliability of 

inland water transport on some occasions is lower than that of other modes of 

inland transport, thus; 

 

Navigation on some stretches of inland waterways is subject to limitations related 

to current, weather and hydrological conditions which are difficult to get rid of 

completely, even at relatively high expenses. Since there is usually no alternative 

to inland waterways, serious interruptions of traffic may occur, especially in the 

case of long-distance transport by inland waterways, decreasing both cost-
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effectiveness and reliability. Including inland waterway transport in the supply 

chain is not more difficult. It requires a different planning which helps you to save 

costs and carbon emissions. Multi-modal door-to-door involves more market 

parties than uni-modal door-to-door: ship operator, charterer, transshipment 

terminal, road hauler. There are however an increasing number of door-to-door 

logistics companies which take care of everything and logistics consultants who 

help to bring partners together for an efficient and seamless transport organization. 

Transport by waterway by itself is cheap; it is transshipment as well as pre/post 

haulage which make waterway transport more expensive. Therefore, the exact 

location of origin and destination for your goods will be determining. The closer 

your company is located to the waterways, the easier it becomes to use it for 

transport. Besides transshipment, the possibility of backhaul cargo determines the 

cost. 

 

2.5.3: A New Role of Inland Terminals and Inland Water Ports 

In many places around the world bimodal and tri-modal inland terminals have 

become an intrinsic part of the transport system, particularly in regions having a 

high reliance on trade. Transport development is gradually shifting inland after a 

phase that focused on the development of port terminals and maritime shipping 
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networks. The complexity of modern freight distribution, the increased focus on 

intermodal and co-modal transport solutions and capacity issues appear to be the 

main drivers behind a renewed focus on hinterland logistics. While trucking tends 

to be sufficient in the initial phase of the development of inland freight distribution 

systems, at some level of activity, diminishing returns such as congestion, energy 

consumption and empty movements become strong incentives to consider the 

setting of inland terminals as the next step in regional freight planning. Also the 

massification of flows in networks, through a concentration of cargo on a limited 

set of ports of call and associated trunk lines to the hinterland, have created the 

right conditions for nodes to appear along and at the end of these trunk lines. 

The evolution of inland freight distribution can be seen as a cycle in the ongoing 

developments of containerization and intermodal transportation. The geographical 

characteristics linked with modal availability, capacity and reliability of regional 

inland access have an important role to play in shaping this development. As 

maritime shipping networks and port terminal activities become better integrated, 

particularly through the symbiotic relationship between maritime shipping and port 

operations, the focus shifted on inland transportation and the inland terminal as a 

fundamental component of this strategy. Thus, after a phase that relied on the 

development of port terminals and maritime shipping networks, the integration of 
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maritime and inland freight distribution systems has favored the setting of inland 

ports. 

 Inland Port: A rail or a barge terminal that is linked to a maritime terminal 

with regular inland transport services. An inland port has a level of 

integration with the maritime terminal and supports a more efficient access 

to the inland market both for inbound and outbound traffic. This implies an 

array of related logistical activities linked with the terminal, such as 

distribution centers, depots for containers and chassis, warehouses and 

logistical service providers. 

Since the inland terminal is essentially an extension of some port activities 

inland, the term "dry port" has gained acceptance. However, using this term 

to define an inland terminal is subject to debate since many inland terminals 

are in fact ‘wet’ given their direct access to inland waterway systems. 

Moreover, the inland location can effectively be a port if a barge service is 

concerned, but fundamentally cannot be considered a port if it involves a rail 

terminal. Thus, there seems to be no consensus on the terminology resulting 

in a wide range of terms including dry ports, inland terminals, inland ports, 

inland hubs, inland logistics centers, inland freight villages, etc. The reason 

for this lies in the multiple shapes, functions and network positions these 
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nodes can have. A similar issue applies with the inclusion of airport 

terminals, mainly the freight component, as an element of an inland port. A 

whole array of transport terminal infrastructures is therefore often presented 

as an dry port. Regardless of the terminology used, three fundamental 

characteristics are related to an inland node: 

 An Intermodal Terminal: either rail or barge that has been built or 

expanded; a connection with a port terminal through rail, barge or truck 

services, often through a high capacity corridor, an array of logistical 

activities that support and organize the freight transited, often co-located 

with the intermodal terminal. The functional specialization of inland 

terminals has been linked with cluster formation of logistical activities. 

Inland terminals in many cases have witnessed a clustering of logistics sites 

in the vicinity, leading to a process of logistics polarization and the creation 

of logistic zones. They have become excellent locations for consolidating a 

range of ancillary activities and logistics companies. In recent years, the 

dynamics in logistics networks have created the right conditions for a large-

scale development of such logistics zones. 

 Driving Forces: Each inland port remains the outcome of the considerations 

of a transport geography pertaining to modal availability and efficiency, 

market function and intensity as well as the regulatory framework and 
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governance. Their emergence underlines some deficiency in conventional 

inland freight distribution that needed to be mitigated. This mitigation 

includes: 

 Land value: Many deep sea terminal facilities have limited land available 

for expansion. This favors the intensification of activities at the main 

terminal and the search of lower value locations supporting less intensive 

freight activities. 

 Capacity and Congestion: Capacity issues appear to be the main driver of 

inland port development since a system of inland terminals increases the 

intermodal capacity of inland freight distribution. While trucking tends to be 

sufficient in the initial phase of the development of inland freight 

distribution systems, at some level of activity, diminishing returns such as 

congestion, energy and empty movements become strong incentives to 

consider the setting of inland terminals as the next step in regional freight 

planning. 

 Hinterland Access: Inland locations tend to be less serviced by intermodal 

transportation than coastal regions. Through long distance transport 

corridors, inland ports confer a higher level of accessibility because of lower 

distribution costs and improved capacity. These high-capacity inland 

transport corridors allow ports to penetrate the local hinterland of competing 
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ports and thus to extend their cargo base. In such a setting, the inland port 

becomes a commercial and trade development tools that jointly increase 

imports, exports and intermodal terminal use. 

 Supply Chain Management: In addition to standard capacity and 

accessibility issues in the hinterland, an inland port is a location actively 

integrated within supply chain management practices, particularly in view of 

containerization. This takes many forms such as the agglomeration of freight 

distribution centers, custom clearance, container depots and logistical 

capabilities. The inland terminal can also become a buffer in supply chains, 

acting as a temporary warehousing facility often closely connected to the 

warehouse planning systems of nearby distribution centers. Purchasers can 

even be advantaged by such a strategy since they are not paying for their 

orders until the container leaves the terminal, delaying settlement even if the 

inventory is nearby and available. 

The geographical characteristics linked with modal availability and the 

capacity of regional inland access has an important role to play in shaping 

the emergence and development of inland ports. Each inland market has its 

own potential requiring different transport services. Thus, there is no single 

strategy for an inland port in terms of modal preferences as the regional 

effect remains fundamental. In developed countries, namely North America 
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and Europe, which tended to be at the receiving end of many containerized 

supply chains, a number of inland ports, have been developed with a focus 

on inbound logistics. The setting of global supply chains and the strategy of 

Pacific Asian countries around the export-oriented paradigm have been 

powerful forces shaping contemporary freight distribution. Indirectly, this 

has forced players in the freight transport industry (shipping companies, 

terminal operators, logistics providers) to examine supply chains as a whole 

and to identify legs where capacity and reliability were an issue. Once 

maritime shipping networks and port terminal activities have been better 

integrated, particularly through the symbiotic relationship between maritime 

shipping and port operations, inland transportation became the obvious focus 

and the inland terminal a fundamental component of this strategy. This 

initially took place in developed countries, namely North America and 

Europe, which tended to be at the receiving end of many containerized 

supply chains. The focus has also shifted to considering inland terminals for 

the early stages of global supply chains (outbound logistics), namely in 

countries having a marked export-oriented function. 

Inland terminals have evolved from simple intermodal locations to their 

incorporation within logistic zones. Inland terminals (particularly rail) have 

always been present since they are locations from which specific market 
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coverage is achieved. Containerization has impacted this coverage through 

the selection of terminals that were servicing a wider market area. This 

spatial change also came with a functional change as intermodal terminals 

began to experience a specialization of roles based on their geographical 

location but also based on their ‘location’ within supply chains.  

 Functions within Transport Chains: A functional and added value 

hierarchy has emerged for inland terminals as they try to replicate inland 

several services performed at a port terminal, namely customs clearance, 

container storage, cargo consolidation and deconsolidation. In many 

instances, freight transport terminals fit within a hierarchy with a 

functionally integrated inland transport system of gateways and their 

corridors, where they service three major functions: 

 Satellite Terminals: They tend to be close to a port facility, but mainly at 

the periphery of its metropolitan area (often less than 100 km), since they 

mainly assume a service function to the seaport facilities. They 

accommodate additional traffic and serves functions that either have become 

too expensive at the port such as warehousing and empty container depots or 

are less bound to a location near a deep sea quay. A number of satellite 

terminals only have a transport function transshipping cargo from rail/barge  
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to trucks and vice versa, as is the case for the ‘container transferium’ 

concept of the port of Rotterdam or the Gateway Access Point (GAP) 

concept in Belgium. Satellite terminals can also serve as load centers for 

local or regional markets, particularly if economic density is high, in which 

case they form a multi-terminal cluster with the main port they are 

connected to through regular rail or barge shuttle services. For gateways 

having a strong import component, a satellite terminal can also serve a 

significant trans- loading function where the contents of maritime containers 

are trans- loaded into domestic containers or truckloads.  

 Freight Distribution Clusters (load centers): A major intermodal facility - 

load center - granting access to well defined regional markets that include 

production and consumption functions. It commonly corresponds to a 

metropolitan area where a variety of terminals serve concomitantly 

intermodal, warehousing, distribution and logistics functions. These tend to 

take place in logistics parks and free trade zones (or foreign trade zones). 

The inland terminal is thus the point of collection or distribution of a 

regional market. The more extensive and diversified the market, the more 

important is the load center. If the load center has a good intermediary 

location, such as being along a major rail corridor, then freight distribution 

activities servicing an extended market will be present.  
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 Transshipment Facilities: Link large systems of freight circulation either 

through the same mode (e.g. rail-to-rail) or through intermodalism (rail-to-

truck, or even rail-to-barge). In the later case, the inland terminal assumes 

the role of a load center. The origin or the destination of the freight handled 

is outside the terminal's market area, a function similar to that of 

transshipment hubs in maritime shipping networks. Such transshipment 

terminals are often found near country borders in view of combining 

administrative processes linked to cross border traffic to value-added 

logistics activities. Although this function remains marginal in most parts of 

the world, ongoing developments in inland freight distribution, where the 

scale and scope of intermodal services are increasing, are indicative that 

transshipment services are bound to become more prominent. These 

functions are not exclusive, implying that inland terminals can service 

several functions at once. Therefore, there is no single model for an inland 

port. For inbound or outbound freight flows, the inland terminal is the first 

tier of a functional hierarchy that defines its fundamental (activities it 

directly services) and extended (activities it indirectly services) hinterlands. 

Considering the potential mix of the functions of inland ports, five major 

criteria insure that they fulfill efficiently their role as an interface between 

global and regional freight distribution systems: 
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 Site and Situation: Like any transport facility of significance, an inland port 

requires an appropriate site with good access to the rail or the barge terminal 

as well as available land for development. Access to a large population base 

is of importance since it will be linked to the level of import and export 

activities handled by the inland port. Transportation remains the most 

significant logistics cost, underlining the importance of an accessible 

location. Several inland ports also have an airport in proximity which can 

help support a variety of freight activities. 

 Repositioning. Since most long distance trade (and some domestic) is 

supported by containerization, there are numerous instances where a 

regional market imports more than it exports (or vice-versa). Under such 

circumstances, an inland port must provide the physical and logistical 

capabilities to insure that empty containers are repositioned efficiently to 

other markets if local cargo cannot be found. This can take the form of 

empty container depots and arrangements with freight forwarders to have 

slots available for repositioning. 

 Cargo Rotation: Whether there are imbalances in container flows or not, an 

inland port must insure that the inbound and outbound flows are reconciled 

as quickly as possible. A common way involves a cargo rotation from 

imports activities where containers are emptied to exports activities where 
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containers are filled with goods. For container owners, let them be maritime 

shipping or leasing companies, a rapid turnover of their assets is 

fundamental and will secure a continuous usage of the inland port. Effective 

repositioning and cargo rotations strategies will insure higher revenue levels 

for both the container owners and the dry port operators. 

 Trade Facilitation: An inland port can also be a fundamental structure 

promoting both the import and export sectors of a region, particularly for 

smaller businesses unable to achieve economies of scale on their own. The 

hinterland massification opportunities offered by inland ports are associated 

with lower transport costs and a better accessibility. Through these, new 

market opportunities become possible as both imports and exports are 

cheaper. 

 Governance: The way an inland port is owned and operated is indicative of 

its potential to identify new market opportunities and invest accordingly. In 

many cases, the commitment of a large private investor such as a port 

operator or a real estate developer can be perceived as a risk mitigation 

strategy in addition to provide expertise in the development of facilities and 

related activities. Sections of an inland port can be shared facilities (e.g. 

distribution centers) so that smaller players can get involved by renting 

space and equipment. This also applies to the appropriate strategies related 
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to each stage in the life cycle of an inland terminal from its construction to 

its maturity where its potential has essentially been taped off. The setting of 

a Foreign Trade Zone (FTZ) is also an option to be considered. 

2.6 The Regional Effects of Inland Ports 

Regional issues, namely how inland ports interact with their regional markets, 

remain fundamental as it defines their modal characteristics, their regulatory 

framework and their commercial opportunities. Depending on the geographical 

setting and the structure, governance and ownership of inland transport systems, 

inland terminals have different levels of development and integration with port 

terminals. They are part of a port regionalization strategy supporting a more 

extensive hinterland. It is in Western Europe that the setting of inland terminals is 

the most advanced with a close integration of port terminals with rail shuttles and 

barge services. Rail-based dry ports are found throughout Europe, often linked to 

the development of logistics zones. Depending on the European country 

considered, these logistics zones are known under different names: ‘platform 

logistics’ in France, the Güterverkehrszentren (GVZ) in Germany, Interporti in 

Italy, Freight Villages in the UK, Transport Centres in Denmark, the Zonas de 

Actividades Logisticas (ZAL) in Spain, and ‘interport’ in Italy. The rail 

liberalization process in Europe is supporting the development of real pan-
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European rail services on a one-stop shop basis. All over Europe, new entrants are 

emerging while some large former national railway companies have joined forces. 

Rail terminals in Europe are mostly built and operated by large railway ventures. 

The largest rail facilities have bundles of up to 10 rail tracks with lengths of 

maximum 800m per track. Rail hubs are typically equipped to allow simultaneous 

batch exchanges (direct transshipment) through the use of rail-mounted gantry 

cranes that stretch over the rail bundles. 

In northwest Europe, barge transport is taking up a more prominent role in dealing 

with gateway traffic. Barge container transport has its origins in transport between 

Antwerp, Rotterdam and the Rhine basin, and in the last decade it has also 

developed greatly along the north-south axis between the Benelux and northern 

France. Antwerp and Rotterdam together handled nearly 5 million TEU of inland 

barge traffic in 2010 or about 95% of total European container transport by barge. 

Promising barging developments are also found on the Seine between Le Havre 

and the Paris region, in the Rhône/Seine basin between Marseille, Lyon and Dijon, 

on the Elbe and the Wester in Northern Germany and on the Danube River out of 

the port of Constantza. Barge services have also been initiated on the Po River 

connecting the Port of Venice with Mantua and Cremona near Milan. 
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European integration processes have permitted the setting of more natural 

(commercially based) hinterlands that did not exist before. Since a good share of 

the European market is inland, a growth in international trade required the setting 

of intermediary locations inland to help accommodate larger flows between ports 

and their hinterland. A large concentration of inland terminals can be found around 

the Rhine/Scheldt delta, which is Europe's most important gateway region with a 

total container throughput of 22.2 million TEU in 2010, and where the function of 

satellite terminals is prominent. Almost every European port has an inland terminal 

strategy as a way to secure hinterland traffic. There have been large inland 

terminals in North America since the development of the continental railway 

system in the late 19th century. Their setting was a natural process where inland 

terminals corresponded to large inland market areas, commonly around 

metropolitan areas commanding a regional manufacturing base and distribution 

system. Although exports were significant, particularly for agricultural goods, this 

system of inland terminals was mostly for domestic freight distribution. With 

globalization and intermodalism two main categories of inland terminals have 

emerged in North America. 

The first is related to ocean trade where inland terminals are an extension of a 

maritime terminal located in one of the three major ranges (Atlantic, Gulf and 



173 

 

Pacific) either as satellite terminals and more commonly as inland load centers 

(e.g. Chicago). The second category concerns inland terminals mainly connected to 

NAFTA trade that can act as custom pre-clearance centers. Kansas City can be 

considered the most advanced inland port initiative in North America as it 

combines intermodal rail facilities from four different rail operators, foreign trade 

zones and logistics parks at various locations through the metropolitan area. There 

is even the world’s largest underground warehousing facility, Subtropolis, where 

temperature stable space can be leased. Like Chicago, the city can essentially be 

perceived as a terminal. Several recent logistic zones projects in North America are 

capitalizing on the planning and setting of a new intermodal rail terminal done 

concomitantly with a logistics zone project. This co-location partnership 

fundamentally acts as a filter for the commercial potential of the project as both 

actors must make the decision to go ahead with their respective capital investment 

in terminal facilities and commercial real estate. Compared to Europe, North 

American dry ports tend to be larger, but covering a much more substantial market 

area. 

For Asia, inland terminals are almost unknown, so they can be considered to be in 

their infancy. Geographical characteristics, namely coastal population 

concentrations, and export oriented development strategies have not been prone to 
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the setting of inland terminals. Several container depots have appeared inland as a 

way to improve the availability of export containers within manufacturing clusters 

(e.g. South Korea, Thailand, India), but containers are mainly carried by truck. It is 

in the case of China that resides the largest potential for the emergence of a 

network of inland terminals, with three main types emerging: 

 The first are satellite facilities in the vicinity of port terminals. They assume 

the conventional role of accommodating activities decongesting port 

operations, such as container deports, as well as performing customs 

clearance.  

 The second type concerns inland facilities located at major metropolitan 

areas to provide better connectivity to the port terminals along the coast as 

well as to support the logistics of a growing internal consumption market. 

Significant dry port development is taking place on the Yangtze river all the 

way up to the upper stretches near Chongqing, some 2,400 km upstream 

from Shanghai. Intermodal rail development faces the challenge of the 

strong focus of the existing rail network on passengers and dry bulk 

commodities. As the Chinese economy moves towards a more extensive 

internal market intermodal rail and barge traffic will increase, and so the 

usage of inland ports. 
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 The third type are border facilities that play the function of custom 

clearance, consolidation and deconsolidation of cargo as well as emerging 

trans-modal functions of linking different systems or circulation. The setting 

of Asia-Europe rail connections may promote this function. Another system 

of inland terminals is likely to emerge in Southeast Asia, particularly along 

the Mekong. In light of the North American and European experiences, the 

question remains about how Pacific Asia can develop its own inland port 

strategy and regionalism. The unique geographical characteristics of the 

region are likely to rely much on the satellite terminal concept and inland 

load centers in relative proximity. For this context, the European example is 

more suitable. However, the setting of long distance intermodal rail 

corridors within China and through Central Asia is prone to the development 

of the inland load center system common in North America. 

Important Nigerian main river ports situated on the River Niger etc can be 

made to sustainably manage the growth of traffic volumes from and to their 

hinterlands thanks to free capacity on waterways of high quality. City ports 

play a key role in shortening the last expensive mile by bringing goods as 

deeply as possible into cities. Location on waterways will become a unique 

selling point to make sure that hundreds of millions of Nigerian citizens can 

continue to be provided with all the products and commodities they need. 
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2.7.1 Future Prospects 

The setting of dry ports (inland ports) have been a dominant paradigm in the 

development of hinterland transportation as the growth of maritime transportation 

and its economies of scale have placed pressures on the inland segment of freight 

distribution. The prospects for inland ports remain positive with large continental 

markets like North America and Europe relying on a network of satellite terminals 

and load centers as a fundamental structure to support hinterland freight 

movements, particularly their massification. This entailed the emergence of 

extended gates and with them extended forms of supply chain management in 

which inland terminals play an active role. As congestion increases, inland 

terminals will be even more important in maintaining efficient commodity chains. 

It can also be expected that resources will play a greater role within containerized 

trade with inland terminals, again underlining unique regional characteristics. This 

implies a set of repositioning strategies where inland terminals play a fundamental 

role either to improve the efficiency of this repositioning, by providing better cargo 

rotation opportunities, or by acting as an agent that can help promote containerized 

exports. Inland ports will take part of the ongoing intermodal integration between 

ports and their hinterland through long distance rail and barge corridors. They are 
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likely to be more important elements within supply chains, particularly through 

their role of buffer where containerized consignments can be cheaply stored, 

waiting to be forwarded to their final destinations. 

Like several stages in intermodal transport development, such as in port 

infrastructure, there is a potential of overinvestment, duplication and redundancy 

as many inland locations would like to claim a stake in global value chains. This 

appears to be the case in Western Europe where an abundance of inland terminals, 

particularly within the Rhine / Scheldt delta, is indicative of an over competitive 

environment and the waste of resources it implies. In North America, because of a 

different ownership and governance structure, the setting of an inland port, at least 

the intermodal terminal component, is mostly in the hands of rail operators. Each 

decision thus takes place with much more consideration being placed on market 

potential as well as the overall impact on their network structure. The decision of a 

rail company to build a new terminal or to expand existing facilities commonly 

marks the moment where regional stakeholders, from real estate developers to 

logistics service providers, readjust their strategies. In some instances, local 

governments will come with inland port strategies adjusting to existing commercial 

decisions in the hope to create multiplying effects. 
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The development of dry ports around the world has clearly underlined an emerging 

functional relation of port terminals and their hinterland. Based upon their regional 

setting, dry ports assume a variety of functions with co-location with logistical 

zones a dominant development paradigm. While the interest in dry ports has 

increased we have to be aware that no two dry ports are the same. Each dry port is 

confronted with a local/regional economic, geographical and regulatory setting 

which not only define the functions taken up by the dry port, but its relations vis-à-

vis seaports. Best practices can only be applied successfully if one takes into 

account the relative uniqueness of each dry port setting.  

2.7.2 Opportunities for Innovations and Sustainable Alternatives in IWT 

Before making irreversible changes on river systems to improve navigation, other 

approaches should be explored, including: 

 Ship technology: Adapt vessels to the conditions of particular rivers. For 

instance, low draught ship design allows for operation on inland waterways 

without the draught restrictions of conventional vessels. 

 River information systems (RIS): Information services for river navigation 

increase the safety, efficiency, and competitiveness of river transport. 
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 Inter-modal techniques: Smooth and efficient connections from ships to 

other modes of transportation increase the quality and competitiveness of 

inland waterway transport. 
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CHAPTER THREE 

RESARCH METHODOLOGY 

3.1    Introduction 
 
The research study is concerned with Evaluation of Inland Water Development 

in Nigeria. This chapter therefore explains the techniques and strategies used to 

achieve the purposes of the study as stated. 

 
The methodologies adopted in the realization of the research objectives are 

the main focus of the following sub-heads to be presented. This includes t h e  

d e s c r i p t i o n  o f  t h e  s t u d y  a r e a ,  sources of data and the 

instruments for data collection.  The methods of data analysis that led to the 

findings were also discussed.  

 

3.2 Description of the Study Area  

This study was conducted in the following states in Nigeria; Bayelsa, Kogi and 

Lagos states.  

 

3.2.1 Bayelsa State: It is a state in southern Nigeria in the core Niger Delta region, 

between Delta State and Rivers State. Its capital is Yenagoa. The population of 

Baylsa is 1,998,349 (2005 estimate) with density  of 95km2 (250 sq mi) The state 

was formed in 1996 from part of Rivers State and is thus one of the newest states 
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of the Nigerian federation. Bayelsa State has one of the largest crude oil and 

natural gas deposits in Nigeria. As a result, petroleum production is extensive in 

the state. The local population engages in fishing on a subsistence and commercial 

level. The Bayelsa State government is otherwise the main employer of labour in 

the state. Bayelsa has a riverine and estuarine setting. A lot of her communities are 

almost (and in some cases) completely surrounded by water, hence making these 

communities inaccessible by road. The state is home to the Edumanom Forest 

Reserve, in June 2008 the last known site for chimpanzees in the Niger Delta.  

Other important cities besides Yenagoa include Akassa, Amassoma (the home of 

the Niger Delta University), Twon-Brass, Kaiama, Nembe, Odi, Ogbia, Okpoama 

Brass, Oporoma, Otuan, Sagbama and [Olugbobiri].  
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Fig. 3.1; The Map of Bayelsa State 

 

 

3.2.2 Kogi State:  

The state is found in the central region of Nigeria.  The population of Kogi State is 

3,595,789, rank 24th out of 36 states of  Nigeria with density of 70km 2 (180 sq mi). 
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It is popularly called the Confluence State because the confluence of River Niger 

and River Benue is at its capital, Lokoja, which is the first administrative capital of 

modern-day Nigeria. It was in Lokoja, that the name Nigeria, was coined by Flora 

Shaw, the future wife of Baron Lugard, a British colonial administrator, while 

gazing out at the river that stretched before her in the late 19th century. The state 

was formed in 1991 from parts of Kwara State and Benue State. The State as 

presently constituted, comprises the peoples of the Kabba Province of Northern 

Nigeria. There are three main ethnic groups and languages in Kogi: Igala, Ebira, 

and Okun (similar to Yoruba) with other minorities like Bassa, a small fraction of 

Nupe mainly in Lokoja, the Ogugu subgroup of the Igala, Gwari, Kakanda, Oworo 

people (similar to Yoruba),ogori magongo and the Eggan community under Lokoja 

Local Government.  

3.2.3Lagos State:  

It is an administrative division of Nigeria, located in the southwestern part of the 

country. The smallest in area of Nigeria's states, Lagos State is arguably the most 

economically important state of the country containing Lagos, the nation's largest 

urban area. The actual population total is disputed between the official Nigerian 

Census of 2006, and a much higher figure claimed by the Lagos State Government. 

Lagos State was created on May 27, 1967 by virtue of State (Creation and 
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Transitional Provisions) Decree No. 14 of 1967, which restructured Nigeria’s 

Federation into 12 states. Prior to this, Lagos Municipality had been administered 

by the Federal Government through the Federal Ministry of Lagos Affairs as the 

regional authority, while the Lagos City Council (LCC) governed the City of 

Lagos. Equally, the metropolitan areas (Colony Province) of Ikeja, Agege, Mushin, 

Ikorodu, Epe and Badagry were administered by the Western Region. The State 

took off as an administrative entity on April 11, 1968 with Lagos Island serving the 

dual role of being the State and Federal Capital. However, with the creation of the 

Federal Capital Territory of Abuja in 1976, Lagos Island ceased to be the capital of 

the State which was moved to Ikeja. Equally, with the formal relocation of the seat 

of the Federal Government to Abuja on 12 December 1991, Lagos Island ceased to 

be Nigeria’s political capital. Nevertheless, Lagos remains the center of commerce 

for the country. 

Since its creation in 1967, the state has been administered either by a governor and 

a House of Assembly in civilian or quasi-civilian (under Ibrahim Badamasi 

Babangida's administration) federal administrations, or by Sole-Administrators or 

Military Administrators in military dispensations . Since December 2007, Yoruba 

has been the second official language of debate and discussion for the House of 
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Assembly after English.Lagos State is divided into five Administrative Divisions, 

which are further divided into 20 Local Government Areas.  

The first 16 of the above LGAs comprise the statistical area of Metropolitan Lagos. 

The remaining four LGAs (Badagry, Ikorodu, Ibeju-Lekki and Epe) are within 

Lagos State but are not part of Metropolitan Lagos. 

In 2003, many of the existing 20 LGAs were split for administrative purposes into 

Local Council Development Areas. These lower-tier administrative units now 

number 56: Agbado/Oke-Odo, Agboyi/Ketu, Agege, Ajeromi, Alimosho , Apapa, 

Apapa-Iganmu, Ayobo/Ipaja, Badagry West, Badagry, Bariga, Coker Aguda, Egbe 

Idimu, Ejigbo, Epe, Eredo, Eti Osa East, Eti Osa West, Iba, Isolo, Imota, Ikoyi, 

Ibeju, Ifako-Ijaiye, Ifelodun, Igando/Ikotun, Igbogbo/Bayeku, Ijede, Ikeja, Ikorodu 

North, Ikorodu West, Ikosi Ejinrin, Ikorodu, Ikorodu West, Iru/Victoria Island, 

Itire Ikate, Kosofe, Lagos Island West, Lagos Island East, Lagos Mainland, Lekki, 

Mosan/Okunola, Mushin, Odi Olowo/Ojuwoye, Ojo, Ojodu, Ojokoro, Olorunda, 

Onigbongbo, Oriade, Orile Agege, Oshodi, Oto-Awori, Shomolu, Surulere and 

Yaba.  

While the State is essentially a Yoruba-speaking environment, it is a socio-cultural 

melting pot attracting both Nigerians and foreigners alike.Indigenous inhabitants 
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include the Aworis and Eguns in Ikeja and Badagry Divisions respectively, with 

the Eguns being found mainly in Badagry. There is also an admixture of other 

pioneer settlers collectively known as the Ekos. The indigenes of Ikorodu and Epe 

Divisions are mainly the Ijebus with pockets of Eko-Awori settlers along the 

coastland and riverine areas. 

 Fig 3.2:  Map of Lagos State 

 

 

LAGOS STATE 
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3.3.1 Population of the Study 

 This study was conducted in the following states mentioned above. All the jetties 

and inland water ports found in the area constituted the study population.  

3.3.2 Sample and Sampling Procedure for the Study: 

Multi stage sampling would be employed in the following ways; all the three states 

that constituted the population would also form the sample size, bearing in mind to 

represent major inland water itineraries in the country. Secondly, three NIWA 

offices or jetties would be sampled from the three states ten; one NIWA office 

from each state. Ten senior personnel of NIWA will be selected from each sampled 

office state; resulting to 30 sampled NIWA employees per each sampled state. 

Thirdly, in each port or jetty, 20 ferry operators would be randomly selected, 

resulting to 60 ferry operators. Fourthly, 20 inhabitants would be randomly 

sampled around each port or jetties in the study area; which would also result to 60 

sampled inhabitants.  It implies that three sets of questionnaires would be designed 

for the study; NIWA management, ferry operators and inhabitants. 

3.4 Method of Data Analysis: 

Data collected would be analyzed descriptive and inferential statistics such mean 

procedure and One Way Anaysis of Variance. The mean procedure will be used to 
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analyze research question 1 to 5 while one way analysis of variance will be used to 

test hypothesis 1 and 2 respectively.  

Mean Score: The mean of a set of scores (abbreviated M) is the sum of the  

Scores divided by the number of scores. It is also the mean value or score of a 

certain set of data which is equal to the sum of all the values in the data set divided 

by the total number of values. Along with the median and mode, the mean is just 

one measure of the central tendency of a set of scores, but the mean is by far the 

most common and the most useful. A mean is the same as an average. For 

example, if a certain data set consists of the number 2, 5, 8 and 10, the sum of the 

number is 30. Since there are five total numbers in the data set, the mean of the set 

is equal to 6 because 30 divided by 5 equal 6. 

One-Way Analysis of Variance (ANOVA): It is used to determine whether there 

are any significant differences between the means of two or more independent 

(unrelated) groups (although you tend to only see it used when there are a 

minimum of three, rather than two groups). For example, you could use a one –

way ANOVA to understand whether exam performance differed based on test 

anxiety levels amongst students, dividing students into three independent groups 

(e.g low, medium and high-stressed students). It is important to realize that the 

one-way ANOVA is an omnibus test statistics and cannot tell you which specific 

group was significantly different from each other; it only tells you that at least two 
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groups were different. Since you may have three, four, five or more groups in your 

study design, determining which of these groups differ from each other is 

important. You can do this using a post-hoc test.  

3.5.1 Instrument for Data Collection 

Three categories of structured questionnaire were used to obtain information for 

the study; NIWA staff, ferry operators and inhabitants respectively. The 

questionnaire elicited information on the following: Extent of Government 

commitment to the implementation of NIWA policies, extent NIWA has 

implemented the policies, extent the activities of NIWA has affected the ferry 

operators, passengers and inhabitants respectively in the study area.  Secondary 

data were also used by reviewing related literature as done in the chapter two. 

3.5.2 Validity of Instrument 

Validity of instrument refers to the method of determining the extent the 

instrument used for the study measured what it purported to measure. In this study, 

the questionnaires were vetted by the thesis supervisors. Pilot study was also 

conducted for the study and the inconsistencies discovered were corrected.  
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3.5.3 Reliability of Instrument 

Reliability is a test of the degree of consistence of response collected by the use of 

the instrument. To test the reliability of the instrument, the responses to the pilot 

study were compared to the responses from the main study. The correlation test 

value between the pilot study and the main study is 0.87, which suggests that the 

instrument was reliable. 
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CHAPTER FOUR 
 

4.0 DATA PRESENTATIONS AND ANALYSIS  

 
4.1 Introduction 

This chapter shows the results of the analysis done in this work, the interpretations 

and the implications. It starts with analysis of the research questions, followed by 

the test of hypothesis as shown below 

 

4.2: Test of Hypothesis one:  

H01: There is no significant Government to the development of inland waterways 

transport in Nigeria. 

Table 4.1: Analysis of Extent of the Government Commitment on the 

Development of Inland Water Transport in Study Area.  

Variables Very 

High 

High Low Very 

Low 

Undecid

ed 

Mean Std. Dev. Decision 

Adequate Funding 0(0) 1(3.3) 19(63.3) 10(33.3) 0(0) 2.70 0.535 Not Sig 

Adequate 

Supervision 

0(0) 0(0) 16(53.3) 14(46.7) 0(0) 2.53 0.507 Not Sig 

Skilled Staff 0(0) 1(3.3) 4(13.3) 21(70.0) 4(13.3) 2.07 0.64 Not Sig 

Adequate No of Staff 0(0) 1(3.3) 9(30.0) 12(40.0) 8(26.7) 2.10 0.85 Not Sig 

Security Check 0(0) 1(3.3) 13(43.3) 16(53.3) 0(0) 2.50 0.57 Not Sig 

Vandalism Check 0(0) 1(3.3) 16(53.3) 13(43.3) 0(0) 2.60 0.56 Not Sig 

Pollution Check 0(0) 0(0) 14(46.7) 13(43.3) 3(10.0) 2.37 0.67 Not Sig 

Staff Welfare 0(0) 0(0) 3(10.0) 11(36.7) 16(53.3) 1.57 0.68 Not Sig 

Research 

Programmes 

2(6.7) 0(0) 7(23.3) 8(26.7) 13(43.3) 2.00 1.15 Not Sig 

Enabling Policies 0(0) 1(3.3) 9(30.0) 15(50.0) 5(16.7) 2.20 0.76 Not Sig 

Better Collaboration 0(0) 0(0) 1(3.3) 16(53.3) 13(43.3) 1.60 0.56 Not Sig 
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Grand Mean Value      2.20  Not Sig 

 
Grand Mean Value < Expected Mean Value (Accept null hypothesis) 

 
Source: Author’s survey 2013 

 

 
Decision Criteria: 
Expected Mean Values is equal to3.00 
Mean Values less than 3.000 Not Significant 
Mean Values equal to or greater than 3.00 Significant 
 
4.2.1: Presentation and Analysis (Hypothesis 1) 

Table 4.1 shows the evaluation of extent to which Government is committed in the 

development of inland water transport in the study area. The answers to the 

questions contained in the questionnaires were provided by the staff of Nigeria 

Inland Water Authority in the study area. We found out from the result of the 

analysis that adequate funding for the IWT in the study has mean value of 2.70, 

followed by adequate measure to reduce vandalism which has mean value of 2.60 

and provision of adequate supervision on the activities on IWT scored 2.53 mean 

values. Others are; provision of adequate security, pollution control, provision of 

enabling policies to meet global best practices, employment of adequate number of 

staff, employment of skilled staff, provision of study research programmes and 

exchange of information and data mechanism, creation of enabling environment 

for better collaboration with state and local councils and staff welfare has the 

following respective mean values; 2.50, 2.36, 2.20, 2.10, 2.06, 2.00, 1.600 and 
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1.56. The data was collected with five point likert measurement which the 

expected mean value suppose to be 3.00 mean value    

The outcome of the result implies that the extent of government commitment in the 

inland water ways development in the study area was generally poor. This is 

because the grand mean 2.20 which is less than the expected mean value of 3.00. 

 

4.3: Test of Hypothesis two: 

H02: There is no significant implementation of inland water policies by NIWA 

management. 

 Table 4.2: Analysis of Extent of Implementation of Inland Water Policies by 

NIWA Management in the Study Area.  

Variables Very 
High 

High Low Very 
Low 

Undeci
ded 

Mean Std. Dev. Decision 

Regulation 0(0) 0(0) 7(23.3) 12(40.0) 11(36.7) 1.86 0.777 Not Sig 
Dredging 
Services 

0(0) 0(0) 11(36.7) 15(50.0 4(13.3) 2.23 0.679 Not Sig 

Safety in 
Navigation 

0(0) 0(0) 16(53.3) 10(33.3) 4(13.3) 2.40 0.723 Not Sig 

Integration of trp 
modes 

0(0) 1(3.3) 12(40.0) 13(43.3) 4(13.3) 2.27 0.784 Not Sig 

Licensing 
Services 

0(0) 2(6.7) 14(46.7) 11(36.7) 3(10.0) 2.50 0.777 Not Sig 

Engineering 
Services 

0(0) 0(0) 15(50.0) 13(43.3) 2(6.7) 2.43 0.626 Not Sig 

Surveying 
Services 

0(0) 3(10) 12(40.0) 13(43.3) 2(6.7) 2.53 0.776 Not Sig 

Env. Protection 
Services 

0(0) 1(3.3) 9(30.0) 12(40.0) 8(26.7) 2.10 0.845 Not Sig 

Infrastructural 
Provision 

0(0) 1(3.3) 8(26.7) 13(43.3) 7(23.3) 2.20 0.961 Not Sig 

Compliance with 1(3.3) 0(0) 5(16.7) 16(53.3) 9(30.0) 1.86 0.681 Not Sig 
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Intl regulation 
ICT 0(0) 1(3.3) 4(13.3) 16(53.3) 9(30.0) 1.90 0.759 Not Sig 
Grand Mean 
Value. 

     2.21  Not Sig 

  
Grand Mean Value < Expected Mean Value (Accept null hypothesis) 

 
Source: Author’s survey 2013 

 
Decision Criteria: 
Expected Mean Values is equal to3.00 
Mean Values less than 3.000 suggest Not Significant 
Mean Values equal to or greater than 3.00 Significant 
 

 

4.3.1:  Presentation and Analysis (Hypothesis 2) 

 Table 4.2 shows the result of the analysis that answered the research question; 

“what is the extent of implementation of inland water policies by NIWA 

management?”  The questionnaire of this research question was also filled by the 

staff of the NIWA. The extent of the implementation of Inland Water Policies in 

the study area by the NIWA management is generally below average as indicated 

in the above. None of the mean value of the tested variables was up to 3.00 which 

was suppose to be the expected mean value since the data was collected in 5 point 

Likert measurement.  

The mean values of the variables on the extent NIWA management  in the study 

area have been able to implement Inland Water Policies   are as follows in 

descending order; Surveying services has the highest mean value of 2.53, followed 

by Licensing services with mean value of 2.50. Others are; engineering services 

with mean value of 2.43, provision of safety in the navigational lines had mean 
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value of 2.40, dredging services got mean score of 2.23, integration of transport 

modes made a mean score of 2.27. The remaining was; infrastructural 

development, environmental protection services, application of ICT and 

compliance with the international best practices had the following respective mean 

scores; 2.20, 2.10, 1.90 and 1.86.  

The grand mean value is found to be 2.21 which is below the expected mean value 

of 3.00. This implies that the extent of implementation of Inland Water Transport 

Policies by NIWA is low  

 

 

4.4: Test of Hypothesis three: 

H03: The extent of which ferries/boats are employed in water transport in the study 

area is not significant. 

Table 4.3: Result of Determining the Extent to which Ferries/Boats are 

employed in Water Transportation in the Study Area.  

Variables Very 
High 

High Low Very 
Low 

Undecided Mean Std. 
Deviation 

Decision 

Carrying of 
Passenger 

12(20) 17(28.3) 30(50) 1(1.7) 0(0) 3.67 0.817 High 

Carrying of 
Goods 

12(20) 17(28.3) 28(46.7) 3(5) 0(0) 3.53 0.811 High 

Purchasing 
and 
Procurement 

10(16.7) 17(28.3) 29(48.3) 3(5) 1(1.7) 3.33 0.877 High 

Linkage 
with Roads 

7(11.7) 15(25) 29(48.3) 9(15) 0(0) 3.33 0.877 High 

Linkage 
with Sea 
Ports 

0(0) 3(5) 12(20) 4(7.5) 0(0) 2.30 0.561 Less 

Linkage 
with Rail 
way 

0(0) 3(5) 9(15) 48(80) 0(0) 2.52 0.540 Less 
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Linkage 
with other 
inland water 
ways 

0(0) 13(21.7) 27(45) 20(33.3) 0(0) 2.88 0.739 Less 

Tourist 
Hiring 

0(0) 6(10) 34(56.7) 20(33.3) 0(0) 2.77 0.620 Less 

Carrying 
Building 
Materials 

0(0) 15(25) 29(48.3) 16(26.7) 0(0) 2.98 0.725 Less 

Carriage of 
Mined 
Products 

0(0) 3(5) 17(28.3) 38(63.3) 2(3.3) 2.35 0.633 Less 

Overall 
Mean 

     2.97   

  
Grand Mean Value < Expected Mean Value (Accept null hypothesis) 

 
Table 4.3: Source: Author’s survey 2013 

 

Decision Criteria: 
Expected Mean Values is equal to3.00 
Mean Values less than 3.000 Not Significant 
Mean Values equal to or greater than 3.00 suggest Significant 
 

4.4.1: Presentation and Analysis (Hypothesis 3) 

This is the interpretation and implication of the analysis; “the extent to which the 

ferry operators are employed in the study area”. The result showed the following: 

the carriage of passengers by the ferry operators has mean value of 3.67 which 

signifies that ferry were utilized to high extent in the carriage of passengers. The 

carriage of goods by the by the ferry operators also shows high extent since the 

mean score is 3.53. Purchase and procurement has mean value of 3.33 which still 

suggests that ferry operating were also used in a high extent in this perspective. , 

Linkage with roads, sea ports, rail ways and with other inland water ways has 

mean values of 3.33, 2.30, 2.50, 2.88 respectively which implies that ferry 

operating were used in a high extent in liking roads while it were used in low 
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extent in linkage with rail ways, other inland water ways because the duo have 

mean value are below 3.00. Tourists also utilize the services of ferry operators in a 

low extent which mean value of 2.77 signifies that. It implies that there were low 

patronage by tourists which could be as a result of lack tourists centres in the study 

areas. Carriages of building material and mined products have mean scores of 2.93 

and 2.30 respectively. 

The grand mean value is 2.97 which are approximately equal to expected mean 

value of 3.00. It also implies that the extent of ferry operation in the region is fairly 

high.  

 

4.5: Test of Hypothesis four: 

H04: There is no significant impact of NIWA activities on ferry operations in the 

study area.  

Table 4.4: Results of Determining the Extent of Impact of NIWA on Ferry 

Operations in the Study Area.  

 

Variables Very 
High 

High Low Very Low Undecided Mean Std. 
Deviation 

Decision 

Improve 
Customers Service 

0(0) 2(3.3) 37(61.7) 21(35( 0(0) 2.68 0.537 Not Sig 

Reduce Cost of 
Operation 

0(0) 20(33.3) 35(58.3 5(8.3) 0(0) 2.75 0.600 Not Sig 

Safer    Navigation 0(0) 15(25) 36(60) 8(13.3) 0(0) 3.08 0.671 Sig 
Improve Security 0(0) 12(20) 40(66.7) 8(13.3) 0(0) 3.07 0.579 Sig 
Improve Company 
Image 

0(0) 9(15) 44(73.3) 7(11.7) 0(0) 2.97 0.510 Not Sig 

Improve business 
Relation 

0(0) 15(25) 35(58.3) 10(16.7) 0(0) 2.92 0.646 Not Sig 

Reduce Cost of 
Staff 

0(0) 5(8.3) 32(53.3) 23(38.3) 0(0) 2.70 0.619 Not Sig 

Increase Revenue 0(0) 7(11.7) 29(48.3) 22(36.7) 2(3.3) 2.68 0.725 Not Sig 
Better Licensing 0(0) 15(25) 35(58.3) 8(13.3) 2(3.3) 3.05 0.723 Sig 
Swift Response to 
Customer 

0(0) 16(26.7) 37(61.7) 6(10) 1(1.7) 3.13 0.650 Sig 
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Better Decision 
Making 

0(0) 16(26.7) 30(50) 13(12.7) 

1(1.7) 

3.02 0.748 Sig 

Increase 
Multimodal 
Activities 

0(0) 6(10) 23(38.3) 31(61.7) 0(0) 2.58 0.671 Not Sig 

Enlarge Customer 
Base 

0(0) 3(5) 32(53.3) 25(41.7) 0(0) 2.63 0.581 Not Sig 

Reduce Empty 
Mile of Travel 

0(0) 2(3.3) 34(56.7) 24(40) 0(0) 2.63 0.551 Not Sig 

Reliability of 
Goods Delivery 

0(0) 8(13.3) 28(46.7) 24(40) 0(0) 2.73 0.685 Not Sig 

Timely 
Information 

0(0) 9(15) 24(40) 26(43.3) 1(1.7) 2.68 0.749 Not Sig 

Improved 
promotion 
Strategy 

0(0) 1(1.7) 34(56.7) 25(41.7) 0(0) 2.60 0.527 Not Sig 

Better Regulatory 
Services 

0(0) 7(11.7) 34(56.7) 19(31.7) 0(0) 2.80 0.632 Not Sig 

Grand Mean      2.67  Not Sig 

 
Grand Mean Value < Expected Mean Value (Accept null hypothesis) 

 
Source: Author’s survey 2013 

 
Decision Criteria: 
Expected Mean Values is equal to3.00 
Mean Values less than 3.000 Not Significant 
Mean Values equal to or greater than 3.00 Significant 
 

4.5.1: Presentation and Analysis (Hypothesis 4) 

Again, according to the responses made by the ferry operators to ascertain the 

extent of impact of the NIWA activities on the ferry operation in the study area. 

The following results were obtained: The impact was not satisfactory on 

improvement on customer services since the mean value is 2.68 which is less than 

the expected mean value of 3.00. The result also shows that cost of operation did 

not receive better impact since its mean value of 2.67 is also lower than the 

expected mean value of 3.00. Safety in navigation and improve security made 

mean values of 3.08 and 3.07 respectively. It implies that NIWA impact on the 

operation ferry operations were high in these areas.  Others are improve business 
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relations, reduction in cost of  staff, increase revenue, better licensing, swift 

response to customers demand, better decisions, increase in multimodal activities 

have the following respective mean values; 2.92, 2.70, 2.68, 3.05, 3.13, 3.02, 2.58. 

We can infer from the result that improvement on the business relation, reduction 

in the cost of staff, increase in revenue did not get high impact since their mean 

values were less than the expected mean value of 3.00. Better licensing, swift 

response to customers demand, increase in multimodal activities were impacted to 

high extent since their mean values recorded above 3.00. In addition, enlargement 

of customer base, reduction in empty mile travel, reliability of goods delivery, 

timely information, improvement on promotion strategy and better regulatory 

services also have the following respective mean values; 2.63, 2.63, 2.73, 2.68, 

2.60 and 2.80.  

The implication of this result is that the NIWA activities in the region did not make 

better impact in ferry operations in the Nigeria. This is based in the fact the 

expected mean value of 3.00 was found to be higher than the grand mean value of 

2.67 shown in the analysis table above. 

 

4.6: Test of Hypothesis five: 

H05: The extent of the impact of the activities of NIWA does not significantly 

improve the standard of living of the inhabitants in the study area. 

 Table 4.5: Analysis of the Extent to which the Activities of NIWA has 

improved the Lives of the Inhabitants.  

Variables Very 
High 

High Low Very 
Low 

Undecided Mean Std. 
Deviatio
n 

Decision 

Cultural 
Development 

0(0) 0(0) 24(40) 27(45) 8(13.3) 2.27 0.691 Not Sig 

Socio/Economi
c Development 

0(0) 0(0) 13(21.7) 30(50) 17(28.3) 1.93 0.700 Not Sig 
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Employment 0(0) 0(0) 8(13.3) 25(41.7) 27(45.0) 1.68 0.700 Not Sig 
Investment 
Attraction 

0(0) 1(1.7) 2(3.3) 21(35) 36(60.0) 1.46 0.650 Not Sig 

Accessibility 0(0) 1(1.7) 6(10) 38(63.3) 15(25.0) 1.88 0.640 Not Sig 
Easy Movement 0(0) 0(0) 6(10) 35(58.3) 19(31.7) 1.78 0.613 Not Sig 
Market 
Development 

0(0) 1(1.7) 7(11.7) 29(48.3) 23(38.3) 1.76 0.721 Not Sig 

Infrastructural 
Development 

0(0) 3(5.0) 13(21.7) 21(35.0) 23(38.3) 1.93 0.810 Not Sig 

Better Vessel 
Navigation 

0(0) 0(0) 11(18.3) 35(58.3) 14(23.3) 1.95 0.649 Not Sig 

Cultural 
Integration 

0(0) 0(0) 6(10) 34(56.7) 20(33.3) 1.77 0.620 Not Sig 

Social 
Amenities 

0(0) 1(1.7) 6(10) 32(53.3) 21(35.0) 1.78 0.691 Not Sig 

Federal 
Presence 

0(0) 5(8.3) 17(28.3) 24(40.0) 14(23.3) 2.21 0.904 Not Sig 

Grand Mean      2.01  Not Sig 
 

Grand Mean Value < Expected Mean Value (Accept null hypothesis 
Table 4.5: Source: Author’s survey 2013 

 
Decision Criteria: 
 
Expected Mean Values is equal to3.00 

Mean Values less than 3.000 Not Significant 

Mean Values equal to or greater than 3.00 Significant 

 

4.6.1: Presentation and Analysis (Hypothesis 5) 

Again, this is the interpretation of the result of the analysis of the extent to which 

the activities of NIWA has improved the lives of inhabitants in the study area. 

They are as follows: Cultural development with the mean value of 2.27 which 

implies that culture has not been improved via the presence of NIWA in the study 

area. Others are socio/economic; 1.93, development, employment; 1.68, 

investment attraction; 1.47, accessibility; 1.88, easy movement; 1.78, market 
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development; 1.77, infrastructural development; 1.93, better vessel navigation; 

1.95, cultural integration; 1.77, socio amenities provision; 1.78 and the attraction 

of federal presence; 2.22.  

The overall result depicts that the activities of National Inland Water Authority has 

not done much in the improvement of live in  the host communities as the result as 

shown in the analysis above. This decision is based in the fact that the grand mean 

value is far below the mean value of 3.00 which is the expected mean score.  

 

4.7: Test of Hypothesis six: 

H06: There are no significant differences in the extent of implementation of 

implementation of inland policies by NIWA management among the various jetties 

or ports sampled in the study area 

Table. 4.6: One Way Analysis of Variance (ANOVA) of differences in the 

extent of implementation of NIWA policies in the sampled states.  

Source  Sum of 
square 

Df Mean 
sum of 
square 

F-calc F-tab Remarks 

Between 
group 

496.067 2 248.083 2.641 3.35 Significant 
(Accept 
HO) 

Within 
group 

2535.300 27 93.900    

Total 3031.367 29     
P>0.05 Significant (Accept null hypothesis) 

 

 

4.7.1 Presentation and Analysis (Hypothesis 6) 

Table 4.6 is the Result of One Way Analysis of Variance (ANOVA) of differences 

in the extent of implementation of NIWA policies in the sampled states. From the 
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table, it was established that F-calculated value of 2.641 is less than the F-tab of 

3.35; hence the null hypothesis was accepted.  

This also implies that there are no significant differences in the extent of 

implementation NIWA policies in the study area. The One Way Anova test 

confirms that the situation is the same among the states in the study area. 

 

4.8: Test of Hypothesis seven: 

H07: There are no significant differences in the level of development of the level of 

development in the inland waterways transport in the study area 

 

Table. 4.7:  One Way Analysis of Variance (ANOVA) of differences in the 

Level of Development of Inland Water Transport among the three Sampled 

States. 

Source  Sum of 
square 

Df Mean 
sum of 
square 

F-calc F-tab Remarks 

Between 
group 

51.800 2 25.900 1.98 3.35 Significant 
(Accept 
HO) 

Within 
group 

358.900 27 13.293    

Total 410.7 29     
P>0.05 Significant (Accept null hypothesis) 

 

4.8.1 Presentation and Analysis (Hypothesis 7) 

Table 4.7 is the one way Analysis of Variance (ANOVA) of differences in the 

level of development of Inland Water Transportation among the following states; 

Lagos, Bayelsa and Kogi states. From the table, it was established that F-calculated 

value of 1.98 is less than the F-tab of 3.35; hence the null hypothesis was accepted. 
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This implies that there are no significant differences in the inland water transport 

development among the three states sampled in the study. 
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CHAPTER FIVE 

 
5.0 SUMMARY, CONCLUSION AND RECOMMENDATIONS 

5.1 Summary 

The study evaluated the development of inland water transport in Nigeria. The 

study is necessitated by the importance of inland water transport in the 

development of socio and economic growth in Nigeria, especially in the coastal 

part of the country. Bayelsa, Kogi and Lagos constituted the study population and 

the sample size. This was to evaluate the development of Inland Water Transport 

in the country. The study specifically assessed the extent of Government 

commitment in ensuring that inland water transport is developed in the Nigeria,  

the analysis result showed that government commitment was rated low.  The study 

also evaluated the extent the National Inland Water Agency staff were 

implementing the policies of the agency. The analysis result also showed the extent 

of implementation of the NIWA policies were also rated low. Again, the study 

assessed the extent of ferry/boat operation in the study area and found out that it 

was high, since the grand mean was approximately 3.00. The impact of NIWA 

activities were found to be low on ferry operations and well being of the 

inhabitants in the study area respectively. 

The hypothesis tested for the study showed the following: There were no 

significant difference in the extent of implementation of inland water policies by 

NIWA management among the various jetties and ports studied in the area; there 

were no significance difference in the level of development in the inland water 

transport in the study area. 
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5.2 Recommendations 

The following recommendations are inevitable after the painstaking study: 

 There should be concerted effort to ensure that the budget made for inland 

water transport development in Nigeria is judiciously utilized. This could be 

achieved through introduction, implement and enforcement of severe penalty 

or punishment to anyone found wanting in misusing any resources meant for 

Inland Water Transport development in Nigeria. We know that there is such 

severe punishment like capital punishment penalty in places like China; no 

wonder they are rated among the best world technological thriven nations. 

Since most of our anti corruption agencies have failed us prosecute corrupt 

citizen, we are recommend that foreign agencies could be hired to track the 

operations of corrupt leaders in the country which will in turn ensure that the 

amount for development of inland water development is used for the purpose 

it is meant for.   

 Employment of skilled staff in NIWA should also enhance the development of 

inland water transport in the country. It is serious issue because lack of skilled 

and right man power may have contributed to the low level of government 

commitment to enhance inland water transport in the country. This could be 

achieved through abolishing nepotism as a yard stick to employ applicants in 

Nigeria. This has not only sabotaged government commitment in the 

development of IWT the country but has caused job disaffection among some 

of the employees in the sector with damaging implication in the growth of 

IWT in the country. 
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 The fight against ghost workers in the country should also be extended in this 

sector so that there will adequate staff available to discharge the duties in 

IWT. 

 Security of life and property should be treated with all seriousness if IWT will 

improve in the country. Lack of security will bring vandalism of 

infrastructures, reduce the enthusiasm of workers to discharge their work and 

mar the oppournity of installing more improved infrastructures and as well 

slack the efficiency and productivity of workers in the region. To ensure 

adequate security in the region, genuine community policing is inevitable to 

complement the effort of the conventional security outfit. The amnesty 

programme inaugurated by our late president; Dr. Yar,Adua Musa should be 

sustained as means of gainful employment of the youths in the region which 

will have positive implication in reducing the prevalence of security problems 

in the area and in the sector. 

 Pollution issues in the region should also be tackled if the development of 

inland water transport (IWT) will be sustained in the region. IWT has the 

potency to improve the region if the lives of animals and plants will be 

protected. These living creatures are the essence of socio-economic 

development of the region. When they are not protected, it will result to their 

extinction and in turn reduce the market share and GDP contribution of the 

region to the national economy.   To reduce or avert pollution in the region, a 

policy or law should be enacted that would make oil companies in these areas 

pay reasonable tax to commiserate to the damages their oil exploration is 

causing the region. When this is done, there would be fund available to 

develop the region and the IWT sector and hence increase their consciousness 
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in improving maintenance culture which will reasonably reduce pollution and 

its life threatening consequences in the region. 

 Research and Development is another area of interest to boost IWT 

development in the country. Indiscriminate disbursement of budget meant for 

the sector would not yield the maximum result if there are no functioning 

synergies between the research institute (universities) and IWT development 

programmes. The synergy would enhance “putting round peg to round hole” 

scenario which eliminate or reduce wasteful ventures in the sector. 

 There should be overhauling of policies in the sector to sieve out outdated 

policies that are not in tandem with the international best practices. This will 

remove undue hiccups and processes which usually hinder speedy 

implementation of the recommendation made in  a study like this. 

 Introduction of functional intermodal transport system   is overdue to be 

introduced in the IWT in Nigeria. This is the only sure means of integrating 

all modes transport to complement and enhance the IWT activities in the 

country. 

 A collaborative approach should also be encouraged between NIWA and other 

similar agencies in the advanced nation to tap into the new discoveries in 

inland water transportation business. This will fast track the speedy 

development of IWT in Nigeria. 

 All the regulatory agencies should be active in ensuring and  facilitating 

compliance to both IWT national and international policies to ensure 

sufficient and timely delivery of expectations in the IWT and as well meet up 

to the requirement of IWT operations. 

 There should be adequate dept of inland water in Nigeria IWT ways. This 

could be achieved by adequate dredging of the inland water ports and jetties. 
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This is serious now that the findings in the study shows that there is high  

extent of operations among the ferry/boat operators in the study area. If there 

is adequate dredging of inland water ports and jetties it will increase the 

operational activities of the ferry/boat operators in the Nigeria inland water 

transport. 

 There is need to ensure that there are functional social amenities in the coastal 

region of the country. As we know, the water ways does not require intensive 

expenditure to create water ways, compare to what is obtainable in 

construction of other modes counterparts like roads and railway. The area 

should be compensated in the area of provision of social amenities like steady 

electricity, pure water for drinking and other. This will not only attract 

investors in the region but will also boost the quality of life in the area. These 

have a way of increase the market and industrialization of the area and in turn 

make IWT transport more viable and profitable. 

 

 

5.3 Contribution to Knowledge 

Having seeing the previous contributions made by researchers as 

seeing in the literature reviewed in this study , this study  

contributes to the body of knowledge by evaluating the development 

of the inland waterways transportation in Nigeria. The hypotheses 

tested in this study are novel in the body of knowledge, hence the 

contribution of this work to the body of knowledge.  
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5.4 Area of Further Research 

Evaluation of trend of monetary allocations by Federal, State and 

Local Governments for the development of inland waterways in 

Nigeria and its utilization and monitoring mechanisms.  
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APPENDICES 

 

                                          Department of transport management technology,  

                                                      Federal university of technology, 

                                                      P.M.B 1526, Owerri. 

                                                     14th December, 2012. 

 

Dear Respondent, 

I am a Master of Science student of the aforementioned department and school 

researching on the topic: “Evaluative Study of Inland Waterways Development in 

Nigeria”  

I request you to aid me in providing answers to the questions overleaf, to the best 

of your ability and in all honesty. Every information will be treated confidentially 

as you are required to answer the questions in the section that relates to you or your 

organization. 

Thanks for your co-operation 

Yours truly 

 

Henry Ebere Adimoha 

    (Researcher) 
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QUESTIONNAIRE FOR THE NIWA STAFF 

SECTION A 

(1) Name of staff____________________________________________ 

(2) Position/Rank____________________________________________ 

(3) Department_______________________________________________ 

(4) Location of service____________________________________________ 

(5) State located_________________________________________________ 

(6) Academic Qualification________________________________________ 

(7) Age___________ 

(8) Sex: Female Male 

(9) Year worked______________________ 

 

SECTION B: EXTENT OF GOVERNMENT COMMITMENT ON 

DEVELOPMENT OF INLAND WATER TRANSPORT IN NIGERIA: 

 Very high High Fair poor Very poor 

Adequate funding      

Adequate no of staff      

Adequate supervision      

Employment of skilled staff      

Adequate measure to check 

pollution 

     

Adequate measure to check 

pipeline vandalism 

     

Security in the region      

Study research programmes and 

exchange of information and data 
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Scientific criteria for regulation      

Monitoring of risk or effect of 

pollution 

     

Enabling policies to match 

international standard 

     

Collaboration with State and Local 

Governments 

     

Others pls specify      

 

SECTION C: EXTENT OF IMPLEMENTATION OF INLAND WATER 

POLICIES BY NIWA MANAGEMENT: 

 Very high High Fair Poor Very poor 

Regulation      

Dredging services      

Safety in navigation      

Integration of transport modes      

Licensing services      

Engineering services      

Surveying services      

Construction services      

Environmental protection 

services 

     

Infrastructural provisions      

Compliance with international 

regulations.  
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ICT      

Please specify      

 

 

(D) IMPACT OF ACTIVITIES OF NIWA ON THE DEVELOPMENT OF 

INLAND WATER TRANSPORT IN NIGERIA: 

 Very high High Fair Poor Very poor 

Improved intermodal 

transportation 

     

Improved investment in the 

region 

     

Increment in farm produce      

Enhancement of job 

creation 

     

Better linkages  with water 

ways in other regions 

     

Improved standard of living 

of host communities 

     

Enhanced contribution to 

the national GDP 

     

Reduction of oil spillage in 

the region 

     

Reduction of pipe line 

vandalization 

     

Better collaboration with      
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security agencies 

Others please specify      

 

 

 

QUESTIONNAIRE FOR SERVICE PROVIDERS (FERRY OPERATORS) 

SECTION A 

1. Name of service provider:_________________________________ 

2. Location of service____________________________________ 

3. State located _____________________________ 

4. Number of ferries/boat in fleet_____________________ 

5. Estimated number of tones/passengers  

Per day Per week Per month 

   

 

6. Sex: Male  Female 

SECTION B 

Level of Development in the water ways in the study area. 

New development Tick  

Transport integration (intermodality)  

Dredging of water ways  

Improvement of size of ship used  

Increment in size of market around the 

water ways 

 

Favourable policy  
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Adequate policy to protect life and 

property 

 

New industries built to increase traffic  

Changes in types of traffic  

Improvement in oil spillage  

Reduction of pirates  

Increase in the level of fishing 

activities 

 

Improved mechanization of transport 

facilities 

 

Safer navigation  

Comfort in offering services  

Better infrastructure in the ports/jetties  

Increased routes  

Better connectivity to sea ports  

Extent in the use of NIWA terminal 

facilities (river ports/jetties) 

 

Others (pleases specify)  

 

 

SECTION C 

Determine the extent to which ferries/boats are employed in water transport 

in the study area 

 High  Moderate Low None Neutral 

Carrying of passengers      
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Carrying of goods       

Purchasing and procurement      

Linkage with roads      

Linking other sea ports      

Linkage to rail ways      

Linkage with other inland 

water ways 

     

Carriage of industrial goods      

Hiring by tourists      

Carriage of building materials      

Carriage of mined products      

Others (please specify)      

 

 

SECTION D 

Determine impact of NIWA activities on ferry operations in the study area 

 

 High 

impact 

Moderate 

impact 

Low 

impact 

No 

impact 

Neural 

1. Improved customer services       

2. Reducing operation costs      

3. Improving safer navigation      

4. Improve security along water 

ways 

     

5. Integration of other modes of      
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transport 

6. Better implementation of 

policies affecting inland 

water ways 

     

7. Improved regulatory services      

8. Improve company image      

9. Improve business relations      

10. Reduce cost of staff       

11. Increase revenue      

12. Better licensing for inland 

navigation 

     

13. Greater responsiveness to 

customer needs 

     

14. Greater centralization of 

decision making 

     

15. Increase multimodal 

activities 

     

16. Enlarge customer base      

17. Reduce empty miles of travel 

and communication cost  

     

18. Reliability of goods delivery      

19. Timely information       

20. Improved promotion strategy       

21. Better regulatory services      

22. Others (Please specify)      
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QUESTIONNAIRE FOR SERVICE USERS (CUSTOMERS) 
 
Section A 

1. Name of service provider used frequently ______________ 
2. Type of services: a) Courier b) Transport c) Both courier and transport 
3. Location of service____________________________________ 
4. State located _____________________________ 
5. Sex: Male  Female 
6. How frequently do you patronize the services  

Per day Per week Per month 
   

7. Major occupation_________________ 
 
Section B 
Determine the extent to which the development of IWT by NIWA enhances 
customer/passengers satisfaction  
 
Items High 

satisfaction 
Moderate 
satisfaction 

Low 
satisfaction 

No 
satisfaction 

Undecided 

1. Ease of boarding 
service 

     

2. Ability to use the 
service intended 
(intermodality) 

     

3. Timeliness of service      
4. Frequency of service      
5. Cleanliness of service 

(location, vehicle, etc) 
     

6. Access to information 
(timetable, changes in 
timetable, 
announcements, 
helpfulness of staff) 

     

7. Comfort in using 
services 

     

8. Ticketing       
9. Assurance of safety in 

use of services 
     

10. Network coverage      
11. Prices of tickets and 

costs of services 
     

12. Security related issues      
13. Travel time      
14. Order accuracy      
15. Service provision hours      
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16. Traffic information      
17. Transfers      
18. On time receiving       
19. On time delivery      
20. Waiting time      
21. Service environment      
22. Distance to terminals 

and bus stops  
     

23. Personnel behavior      
24. Reliability of services      
25. Lines frequency      
26. Others please specify      

 

QUESTIONNAIRE FOR THE INHABITANTS 

SECTION A 

(1) Name ____________________________________________ 

 (2) Location of service____________________________________________ 

(3) State located_________________________________________________ 

(4) Academic Qualification________________________________________ 

(5) Age___________ 

(6) Sex: Female Male 

(7) Years lived around the area ______________________ 

SECTION B: EXTENT OF THE IMPACT OF THE ACTIVITIES OF NIWA 

TO THE AREA UNDER STUDY. 

 Very high High Fair Poor Very poor 

Cultural development      

Socio-economic development      

Employment      

Investment attraction      

Accessibity      
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Easy and efficient movement 

(modes integration) 

     

Increase in market ( size and 

no) 

     

Infrastructural development      

Better navigation      

Cultural integration       

Social amenities        

Federal presence      

Others, please specify      
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