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ABSTRACT 
 
 
This study shows the effect of changes in GDP, population, foreign trade and seaport access 
corridors of ECOWAS member countries, especially the littoral States, on the growth of freight 
volumes of their respective economies. The primary aim of the research is to develop a short 
sea shipping model for the ECOWAS sub-region, with the objective of reducing the cost per 
transported unit within the sub-region and predicting the growth of short sea shipping freight in 
ECOWAS economies. The research is based on a cross-sectional data from ECOWAS countries 
spanning from 2000 to 2013 and sourced from the ECOWAS Commission and National Bureaus 
of Statistics of some member countries. The data were analysed using arc elasticity which is a 
transport demand modelling tool, to determine the level of variations among trade volumes in 
the ECOWAS sub-region; ordinary least square and weighted least square methods as well as 
structural equation modelling were also applied to estimate the freight volume behaviour of the 
ECOWAS sub-region at both the aggregate and disaggregated levels. It was discovered that 
total freight volume improved proportionally with growth in GDP for most of the periods in the 
ECOWAS member countries. This is confirmed by the coefficients of elasticity close 1 or higher 
than 1. In certain periods however, the coefficient of elasticity of total freight volumes were 
found to be approximately zero, thus, indicating that considerable potential freights were lost. 
This has raised serious question as to the prudence of continual dominance of road transport 
mode for intra-regional freight movement in the ECOWAS sub-region. The result of the study 
revealed a strong correlation between GDP, population of member states and the volume of 
freight in the ECOWAS member countries. The research also showed that the development of 
short sea shipping model in the sub-region would depend considerably on growth in GDP, 
improvement in the productivity of the population and increase in seaport corridors of the 
ECOWAS sub-region. The model is   ε0.13PAC 2.85POP3.76GDP159.71 MTkm i . This 
model provides useful framework for forecasting short-sea shipping freight for the ECOWAS 
sub-region. Despite the ECOWAS efforts at promoting policies to encourage intra-regional 
cooperation based on its advantages in terms of energy efficiency, improved intermodality and 
environmental safety, short sea shipping remains undeveloped compared to road transport 
mode. The study concludes that funding opportunities in the sub-region have not offered the 
right incentives and support to promote short sea shipping, and that some critical factors such 
as the key role of port infrastructure and its characteristics, have not been taken into full 
consideration by transport policy makers in the sub-region. Consequently, the study 
recommends the need for ECOWAS member states to prioritize investment in the development 
of short sea shipping capacity, including the supportive port infrastructure as well as 
improvement of the entire transport system efficiency. It is recommended that this goal should 
be pursued through sub-regional policy frameworks that benchmark best practices from other 
sub-regional success stories, especially the European Union. 
 
Keywords: Trade, Short Sea Shipping; ECOWAS; freight market; decoupling and elasticity 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background to the Study 

One of the enduring economic development frameworks of the 21st Century is the 

phenomenon of Economic blocs at both regional and sub-regional levels. Since the 

1960s, regional economic integration has been a goal pursued by most middle-income 

countries (Foxley, 2010).  

Although different socio-economic, political and cultural considerations underpin the 

formation of the various economic blocs Worldwide, economic development through 

free flow of trade between member States of economic blocs appears to be a common 

goal and the ultimate objective. Economic blocs such as the European Union (formerly 

European Economic Community), the North Atlantic Free Trade Agreement (NAFTA), 

Central America Common Market (CACM), Association of Southeast Asian Nations 

(ASEAN), African Union (AU), Cooperation Council for the Arab States of the Gulf 

(formerly Gulf Cooperation Council), etc. have all played significant roles in the socio-

economic development of their respective regions through economic integration to 

foster improvement in intra and inter regional trades.     

Economic integration efforts have a long history in Africa. The large number of 

preferential trade agreements signed in the past five decades has led to a “spaghetti 

bowl” of intertwined and overlapping regional organizations. Every African country is a 
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party to at least one regional economic agreement, and many are members of one or 

more (Page, 2012). Despite these efforts, intra-Africa trade remains low. Regional 

exports are less than 10% of Africa’s total merchandise exports, and models estimating 

the trade potential between countries based on economic size, geographical distance, 

and other characteristics consistently find that trade among Africa’s economies is below 

the level predicted (World Bank, 2009)      

The Economic Community of West Africa States (ECOWAS) founded in May, 1975 is one 

of the many sub-regional economic blocs in the African region. It has fifteen (15) 

independent Sub-Sahara Africa member States, comprised mainly of former British and 

French colonies. ECOWAS has a population of about 300 million people which 

represents approximately 30% of the entire population of the African region estimated 

at 1.030 billion (ECOWAS Commission, 2011). These people are citizens to the following 

countries that made up the ECOWAS bloc: 

1. The Republic of Benin 

2. Burkina Faso 

3. The Republic of Cape Verde 

4. The Republic of Cote D’Ivoire 

5. The Republic of Gambia 

6. The Republic of Ghana 

7. The Republic of Guinea 

8. The Republic of Guinea Bissau 

9. The Republic of Liberia 
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10. The Republic of Mali 

11. The Republic of Niger 

12. The Republic of Nigeria  

13. The Republic of Senegal  

14. The Republic of Sierra Leone 

15. Togolese Republic 

The combined gross domestic product (GDP) of ECOWAS member States is about 

USD142.9 billion growing at average rate of around 4.8 percent per annum (ECOWAS 

Commission, 2009). The economies of member countries of ECOWAS are diverse, 

although its major products include agricultural produce, crude oil and gas, fabric 

materials, mineral oil, etc.  

Like most regional and sub-regional economic blocks, ECOWAS was inspired and 

founded with the mission to promote economic integration across the region  

Amongst the key strategies envisaged for deployment towards the attainment of the 

Community’s aims is trade development among the Community members. This was 

clearly captured in paragraph 2(a) of Article 3 of the ECOWAS Treaty which stated that; 

“In order to achieve the aims set out in paragraph 1 above, and in accordance with the 

relevant provisions of this Treaty, the Community shall by stages ensure the 

harmonization and co-ordination of national policies and the promotion of integration 

programmes, projects and activities, particularly in the food, agriculture and natural 

resources; industry, transport and communication; energy, trade, money and finance; 
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taxation, economic reform policies, human resources, education; information, culture, 

science and technology; services, health, tourism and legal matters”.    

Therefore, free flow of trade among its member States, is an important element in 

ECOWAS community development strategy and constitutes the main thrust of efforts 

and resources so far committed by the member States. However, notwithstanding the 

vigorous pursuit of improving intra-regional trade within the ECOWAS Community which 

underlined the creation and operation of various institutional frameworks by 

governments of ECOWAS member States, improvement in trade (both quantitative and 

qualitative) among the Community member countries envisioned to catalyse economic 

growth and development of the sub-region has remained largely unrealised. Instead, 

intra-regional trade has continued to be weak, dysfunctional and generally 

underdeveloped. These features are indeed, a hallmark of the entire African region in 

terms of trade between countries of the continent.  

Although intra-Africa trade is not a panacea for development, it is quite important 

(Kimenyi, M.S., Routman, B., Westbury, A., Omiti, J. and Akande, T. (2012)). It can 

help the continent’s industries become more competitive by creating economies of scale 

and weeding out producers that are less productive in the market place. Unfortunately, 

however, Africa’s current internal trade is low- making up only about 10 percent of its 

total trade (IMF Direction of Trade Statistics 2010). Most of its exports go to the world’s 

advanced economies, and most of its imports come from those same advanced 

economies. 
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Compared with 69 percent in Western Europe, 49 percent in Asia and 40 percent in 

North America (Velde, 2009), trade among African countries is abysmally low. It is 

particularly of concern that intra-Africa trade does not seem to be converging to these 

international levels; in recent years, it has been marked by only marginal improvements 

as shown in Table 1. 

Table 1.1 Africa’s International Trade as a Percentage of the Continent’s Total Trade, 2002-2010 
Year 2002 2003 2004 2005 2006 2007 2008 2009 2010 

Percent  10 9 10 9 9 9 10 11 11 

Source: international Monetary Fund, Direction of Trade Statistics (2012) 
 

Different factors have been adduced for the low and continuous underdevelopment of 

intraregional trade in Africa. Although the factors are many with varying degree of 

significance, one of the main factors that impinge on increasing intraregional trade level 

is infrastructure deficit (Kimenyi et al., 2012). Others important ones include regional 

integration, economic diversification, conflict and border issues.  

      

Infrastructure: infrastructure is and has always been a major issue for Africa, 

especially for Sub-Sahara countries. Like conflict, infrastructural deficiencies reduce 

economic growth and productivity, and raise transportation costs. According to the 

United Nation Economic Commission for Africa report (2010), only about 30 percent of 

African roads are paved and, as a consequence, “shipping a car from Japan to Abidjan 

costs $1,500, while shipping that same vehicle from Addis Ababa to Abidjan would cost 

$5,000” (UN Economic Commission for Africa, African Union and Africa Development 
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Bank, 2010). This is largely explained by the absence of coastal shipping links between 

African countries. 

Africa’s maritime ports have their own problems; the same report estimates that the 

continent’s port productivity is only 30 percent of the international norm. It is likely that 

part of the reason for this underperformance is the unequal usage of the continent’s 

ports; only six of its 90 total ports (three in Egypt and three in South Africa) handle 50 

percent of its trade. A related issue deals with costs; the port in Durban- Sub-Sahara 

Africa’s busiest port, charges more to dock a ship than any other major harbour in the 

world and double the world’s average. 

Roads account for 80 to 90 percent of all freight and passenger movement in Africa. 

Road density is an effective proxy of how well connected areas of a country are (Taiwo, 

Nelipher et al., 2012). Africa has a road density of only 16.8 kilometres, per 1,000 

square kilometres, compared with 37 kilometres per 1,000 square kilometres in other 

low-income regions. Air travel within Africa continues to be more expensive per mile 

than intercontinental travel.  

Africa’s inland waterways present an excellent opportunity to connect cities and 

countries (Nelipher, et al., 2012). Seven rivers: the Nile, Congo, Niger, Senegal, 

Zambezi, Orange and Limpopo; while three Lakes; Victoria, Tanganyika and Malawi 

could be utilized to move goods across the region. However, due to political instability, 

social unrest, and the lack of high-level government support for such projects, Africa’s 

waterways remain the region’s greatest untapped connectors (Nelipher, et al., 2012).  
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The Economic Report on Africa (ECA, 2004) shows a strong negative impact of 

transport cost on trade, especially for landlocked countries. Keeping distance constant, 

transport cost for landlocked countries are on average USD2000 higher than for non- 

landlocked ones, an estimated 35% difference.  

Other researchers have also been preoccupied by the impact of transport cost on trade. 

For example, a study by Limoa and Venables (2000), that used a sample of countries 

from Africa and the rest of the world, indicates that in general a 10 percent increase in 

transport cost will lead to a reduction in trade volumes by approximately 20 percent. 

They also compared the transport costs of land and sea leg of a journey, using data on 

the cost of transporting a standard container from Baltimore in the US to selected 

destinations, and found out that the former is around seven times more costly for the 

same distance. An extra 1,000 kilometres by sea adds on average US$190 whereas the 

same distance by land adds an average US$1,380 to transport costs. As a consequence, 

at a given distance, being landlocked increases transport costs and represents a 

disadvantage for trade (This is a significant finding for Africa that has 15 landlocked 

countries). The same study found that transport costs for intra-Africa trade are well 

over twice what they would be for trade within other regions of the developing world, 

and that nearly half of this cost premium is due to weak infrastructure.  

   

Although the ports anchor Africa’s imports and exports to the international markets, 

there is little coastal shipping in Africa. As a result, the impact of maritime ports on 
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intra-Africa trade is indirect. Africa is still at an early stage in developing its capacity and 

infrastructure for effective container handling. Considerable potential exists for traffic 

volumes to increase, thus exerting greater demand for container ports in the region in 

the near future. 

The current levels of trade on Africa’s inland waterways are far below their potential 

and have little impact on intra-Africa trade. This is the only mode of transport that has 

not benefited from AU policy guidelines, partly because no international organization, 

excerpt the International Maritime Organization (IMO), deals directly with such 

problems.     

Africa international maritime studies (AIMS, 2011) attributed inadequate transport 

infrastructure and poor state of existing ones as among the key factors militating 

against the growth of intra-Africa trade. In West and Central Africa, an efficient coastal 

sea transport system has been identified as a complementary transport solution to 

congested road transport system, existing shipping lines and airlines inability to meet 

existing demand for transport infrastructure and services. 

The lack of adequate transportation among states in West and Central Africa makes the 

cost of transporting people and cross-border trading quite prohibitive. These costs are 

barrier to regional integration and free movement of persons and goods in the sub-

region. Presently, the cost of shipping goods by sea along the coastline is prohibitive 

because, in many instances, goods between West African destinations are transhipped 
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through Europe or South Africa because of the nonexistence of direct coastal sea links 

(AIMS, 2011).       

Shipping and maritime transport infrastructure is underdeveloped in the ECOWAS sub-

region despite being a largely littoral region as most member countries are coastal 

states on the Atlantic Ocean. Most of the countries are similarly connected by strings of 

major rivers with fine network of tributary rivers that traverse the hinterland and its 

main agricultural and other economic productive centres. In the ECOWAS sub-region 

the major rivers include; rivers Niger, Senegal, Gambia and Volta, which connects two 

or more countries. This geographical feature naturally provides excellent maritime 

transport architecture for sub-regional economic integration through trade. 

Ironically, maritime transport infrastructure in the ECOWAS remains the least developed 

amongst other transport infrastructure. Other than the seaports at the major capital 

cities, the hinterlands especially, the landlocked countries are without meaningful 

shipping infrastructure to facilitate intra-regional trade which is most efficiently served 

by maritime transport. There are near lack of such critical infrastructure as inland 

waterways, river ports, inland container depots, etc. 

This research is designed to evaluate the potential short sea shipping freight volume in 

intra ECOWAS trade and develop an appropriate model for forecasting the growth of 

short sea shipping freight in the sub-region.    
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1.2. Statement of the Problem 

Transportation infrastructure in the ECOWAS sub-region is perceived to be inadequate 

with unplanned modal coordination. Apart from the road sector which is relatively more 

developed, although poorly maintained and with low accessibility to other modes, the 

other modes of transport need to be investigated, especially water infrastructure. To be 

sure, this modes is crucial for intra ECOWAS movement for passenger and freight 

because of its relative efficiency and economics of scale in moving large amounts of 

freight over long distance. 

With an excellent natural network of inland waterways that empty into the Atlantic 

Ocean thereby strategically connecting the coastal regions with the main productive 

hinterlands and markets, ECOWAS region is well endowed with significant potentials for 

thriving short sea shipping that could boost trade and commerce within and among the 

countries of the sub-region.      

But despite the considerable waterways advantage and potentials for short sea shipping 

as catalyst to the growth and development of intra ECOWAS trade, short sea shipping 

service has remained underdeveloped in the sub-region as a result of non-availability of 

the necessary infrastructure and facilities. Consequently, the important role short sea 

shipping would have played remains a yawning gap that needs to be immediately 

studied to ascertain its potentials and possible future to support and promote the 

development of intra ECOWAS trade. 
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This study therefore, is intended to provide empirical justifications for development 

of short sea shipping capacity through a sub-regional wide architecture within the 

framework of the intra ECOWAS trade development strategy.          

 

1.3. Aim and Objectives of the Study 

The main aim of the study is to analyse freight volumes in intra ECOWAS trade with a 

view to determine the feasibility of short sea shipping as a strategy for achieving modal 

shift from road to maritime in freight transport in the ECOWAS sub-region. For this 

purpose, the following specific objectives guided the study: 

(i) To estimate freight volume pattern in intra ECOWAS trade, 

(ii) To ascertain modal share of freight volumes among countries of the ECOWAS 

sub-region, 

(iii) To model the relationship between GDP and freight volumes for ECOWAS 

member countries, 

(iv) To estimate an aggregate ECOWAS freight model, 

(v) To develop a short sea shipping model for the ECOWAS sub-region. 

 

1.4 Research Questions 

Having stated the above objectives, we therefore, consider the following research 

questions for the study? 
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 What is the trend of freight volume in intra-ECOWAS trade? 

 What is the modal share of freight volume in intra ECOWAS trade?  

 What is the relationship between GDP and freight volumes for ECOWAS member 

countries? 

 What are the key determinants of intra ECOWAS trade freight volume? 

 Would a short sea shipping model for the ECOWAS sub-region provide a reliable 

framework for predicting the growth of shipping freight in the sub-region? 

This study is conceptualise and designed to provide evidence based answers to 

these questions. Given that short sea shipping is under developed in the ECOWAS 

sub-region, answers to the questions will help to better appreciate the crucial role of 

short sea shipping in the growth of trade within the sub-region. There is no doubt 

that such appreciation would ultimately provide the appropriate impetus for planning 

and coordination of adequate infrastructural investment to develop short sea 

shipping capacity through a sub-regional  framework within the context of the intra 

ECOWAS trade development strategy.          

 

1.5 Significance of the Study 

Trade between countries of the ECOWAS sub-region has remained low. This is 

characteristic of the entire Africa region where intra-regional trade lags behind the 

world average. There is a growing concern about this trend especially given the 

economic and social cost to the sub-region. The concern has become the fresh impetus 
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for considering strategy to reverse the trade imbalance and has consequently inspired 

current African leaders to close rank in this direction. 

Weak and inefficient transportation infrastructure has been generally identified as one 

of the factors that explain the low level of intra-ECOWAS trade. Consequently efforts 

have been intensified at national and sub-regional level to improve transportation link 

between the ECOWAS countries. However, there is research gap on the relative 

strength (priority ranking) of the various transportation modes to catalyse the growth of 

intra ECOWAS trade. It is therefore necessary and important to bridge the knowledge 

gap in order to provide empirical basis for prioritizing transport infrastructural 

investments to effectively link the sub-region and facilitate trade among the countries. 

Such empirical evidence would also help in the formulation of regional transport 

development strategy and policy, as well as business decisions of private investors.     

 

1.6 Limitation of the Study 

By the very nature of this study, the limitations are inherent. Firstly, the heterogeneity 

of the political-economy of ECOWAS countries provides the primary source of 

challenges in determining and sourcing data and information. Secondly, the structural 

weakness of the economies of the sub-region and the poor institutional framework 

posed a major problem to data availability needed for research of this nature. 

Therefore, paucity of data and poor management of data where they exist were key 

challenges experienced in the course of the study. Indeed, limited data within the 

expected institutions in the sub-region constituted the greatest challenge encountered 



 
 
 

14 
 

in this study. This problem really exposed the researcher to the major hurdle usually 

faced by researchers and institutions involved in research undertakings in the sub-

region and perhaps, the entire African region. It also underscored the heavy reliance on 

estimated data and statistics commonly employed by multinational institutions such as 

the World Bank, IMF and others in analysis of economic and social phenomena in Africa 

and less developed regions of the world. 

 

Bureaucratic rigidity also affected access to data in some national institutions visited to 

source data. This particular problem was further compounded by archaic archiving 

systems that are largely manual, thereby making retrieval of data from archived files 

very cumbersome. The scope of physical coverage is similarly challenging given that 

volume of trade and the distance travelled of ECOWAS nations in the study area were 

indeterminate. The study land area is very vast and the language and cultural 

differences posed serious challenge to the researcher. Movement within the sub-region 

was a major barrier despite the ECOWAS protocol on free movement of citizens of the 

member states. Border formalities and documentation are excessive and unnecessary.   

Travel to and from selected ECOWAS countries where data were sourced required 

enormous logistics, including hotel accommodation and local transport. These entailed 

enormous costs amidst limited available resources to the researcher. As an employee 

with management responsibility, time became a major limiting factor. To balance the 

demand for timely completion of the research with official responsibilities without 



 
 
 

15 
 

compromising the exigency of official assignment was for lack of better expression, 

most daunting.      

These limitations however, neither affected the quality of data collected nor the 

conclusions drawn from it. 

 

1.7 Study Area 

1.7.1 Geography and Demographics 

The ECOWAS has become synonymous with the West African sub-region which lies 

between 13.5317° N, 2.4604° W and it is used interchangeably to refer to the fifteen 

countries that made up West Africa. West Africa (ECOWAS) is bordered in the north by 

the Sahara Desert. To the west and south, the region is bordered by the Atlantic 

Ocean; and to the east, by the mountains of Cameroon. West Africa has varied 

vegetation zones of desert, semi-desert, savannah and forest. 

 

Figure 1.1: Map of the ECOWAS Sub-region 
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The Sahara spreads across approximately 3.5 million square miles in North Africa and 

the northern part of West Africa. Sand dunes cover one-quarter of the Sahara, but this 

desert also has bare, rocky plains, and even mountains. The Sahara is very dry except 

for some scattered oases, or water sources with some vegetation. South of Sahara is a 

zone of semi-desert called the Sahel. The Sahel is not as dry as the Sahara. It has 

enough water for short grasses and some small bushes and trees to survive.  

The southern part of the Sahel merges into the savannah, an area of tall grasses and 

scattered trees. The savannah has a long rainy season. Because of the rain, grains such 

as millet, sorghum, and rice can be grown there. Grasses provide food for cattle, 

camels, goats and sheep. Rivers, such as the long Niger River, help make nearby land 

fertile and also provide fish for eating.  

The Niger River extends into the forest zone in the southern part of West Africa. This 

zone is wetter than the savannah. Its northern part is a woodland forest of trees and 

shrubs, oil palms, yams, and kola trees grow here. The southern part of the zone is lush 

rainforest, where rain falls year-round. In the rainforest, tall trees such as mahogany 

and teak grow above swamps and lagoons.   

The total land area of West Africa is approximately 5,112, 903 sq.km or 1, 974, 103 

sq.ml. The sub-region has a population (2013 estimate) of 340 million with density of 

49.2/sq.km or 127.5/sq.ml. GDP (nominal) as at 2013 estimate is USD675 billion and 

per capita of USD1.985. 
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There are a total of 21 ports in the sub-region serving mostly ECOWAS countries’ 

international trade. The combined annual cargo throughput is about 142,857,143 metric 

tons out of which Nigeria alone accounts for about 100,000,000 or 70%. In addition to 

a vast stretch of coastline measuring about 5, 286km, the ECOWAS sub-region has 

major rivers (Gambia, Niger, Senegal and Volta) that transverse the hinterland and 

providing a good network of inland waterways that connect high productive agricultural 

areas, as well as extractive industry and manufacturing zones. The rivers also link the 

countries with one another, thereby offering natural strategic inland transport 

architecture. The rivers and their key characteristics are shown in Table 1.2. 

Table 1.2: Major Rivers in the ECOWAS Sub-region 
S/No. River Length Width Volume Connecting Nations 
1. River Niger 4,180km 240m 5,589m3 Guinea, Mali, Niger, 

Benin, Nigeria 
2. Gambia River 1,130km N.A. N.A. Guinea, Senegal, Gambia 
3. Volta River 1,500km 366m 2,210m3 Ghana, Burkina Faso 
4. Senegal River 1,086km 55m 650m3 Senegal, Mauritania, Mali 

Source: Compiled by the author (2016) 
 

Table 1.2 clearly shows that the four main rivers each has considerable length and 

traversing more than three countries. The lengths, widths and volumes of the rivers 

make them viable for development into veritable water transportation mode for cheaper 

and more energy efficient movement of freight across the countries of the sub-region. 

River Niger provides potential inland waterway transportation link between Nigeria and 

countries far away as Guinea and Mali for improved trade between them.      
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The economies of the sub-region are trade dependent with considerable trade 

imbalance in favour of imports. Maritime trade in the sub-region are mainly 

international traffic that serves the trade between the countries and other trading 

regions of the world.  

 

1.7.2.  Establishment of ECOWAS 

ECOWAS was established on the basis of the treaty of Lagos, (Ugwu, 2009) signed on 

May 28 1975. Thus, started the integration process in the sub-region. At inception, 

there were sixteen member states including Benin, Burkina Faso, Cape Verde, Cote 

d’Ivoire, The Gambia, Ghana, Guinea, Guinea (Bissau), Liberia, Mali, Mauritania, Niger, 

Nigeria, Sierra Leon and Togo. However in 2000, Mauritania withdrew from the 

organization. 

ECOWAS states share a similar recent history. They were all former colonies of 

European powers- Britain, France and Portugal. They also experienced the repercussion 

of neo-colonialism, underdevelopment and challenges of democratic governance, 

security and political stability (Ugwu, 2009). It was against this background that leaders 

of the states in the sub-region, led by Nigeria’s General Yakubu Gowon and Togo’s 

General Gnassingbe Eyadema came together to midwife a sub-regional organization 

that would help the West African states integrate their economies and achieve faster 

pace of socio-economic and political development, (Ugwu, 2009).    
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1.7.3.  Economic Baseline Data of ECOWAS Member States 

Benin Republic 

Adjoining countries:    Togo, Burkina Faso, Niger and Nigeria 

Capital City/Main Towns: Cotonu/Port-Novo, Natitingou, Abomey, Lokossa and 

Parakou 

Currency:     F’CFA (Communaute Financiere Africaine France) 

Economy:  

Benin has a basically agricultural economy. It is self-sufficient in stable food and its food 

supply is supplemented by fishing and local livestock farming. Principal crops are 

manioc, yams, maize, millet, sorghum, and groundnuts. The major cash crop is palm-oil 

and in Benin there are six processing mills. Other cash crops are cotton, palm kernel 

and groundnuts. In the industrial sector, the oils and fats industry makes up one-third 

of the turnover. This is followed by the textile industry.  

External trade:  

Main products for export are bulk ginned cotton, cocoa beans, palm-oil and palm 

kernels, green coffee, imports are dominated by cotton fabrics, tobacco, beverages, 

petroleum products, textile and road transport supplies.         

 

Burkina Faso 
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Adjourning countries:  Mali, Niger, Benin, Togo, Ghana, Ivory Coast  

Capital City/Main Towns: Quagadougou/Bobo-Dioulasso, Koudougo, 

Oauhigouya, Kaya and Banfora. 

Currency:  F’ C F A. 

 

 

Economy:  

Burkina Faso has a largely subsistence economy. Its principal crops are millet, maize, 

sorghum and rice. The major cash crops are cotton, groundnuts, sugar and market 

gardening crops. Burkina Faso can boast of some mineral resources though very few 

have been exploited. These are gold ore, zinc and silver, manganese, bauxite, 

phosphates, copper and limestone. The manufacturing sector is marked mainly by the 

foodstuffs and tobacco industries. 

External Trade:  

Main products for export are live animals, cotton, fiber, karate almonds, untreated hides 

and skins and sesame seeds. Import is dominated by food-stuffs – beverages, tobacco, 

oil products and capital goods. 

 

 



 
 
 

21 
 

Cape Verde 

Adjourning Countries: 18 Islands and isles in the Atlantic, 600km 

from Dakar. 

Capital City/Main Towns: Praia/ Mindelo. 

Currency:   Cape Verde Escudo 

 

 

Economy:  

Cape Verde has an essentially agricultural economy. Its principal crops are maize, 

potatoes, cassava, sweet potatoes, sugar cane, bananas. Fishing is one of the main 

potential riches of Cape Verde. In the production industry, flour and salt dominate food 

industry. Alcoholic beverages and soft drinks are given prominence. The fishing 

industry’s capacity is underutilized but the main activates in the sector are ice-making. 

Construction materials are also produced.  

External Trade:  

The trade situation has been worsened by drought. Main products for export are salt, 

refrigerated and deep frozen fish, vegetable products, food-stuffs and beverages, 

canned fish. For imports there are maize, oil products, chemical products, textile and 

textile products, machinery and electrical equipments, foodstuffs and beverages. 
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The Gambia 

Adjoining Countries:   Senegal  

Capital City/Main Towns: Banjul/Georgetown, serre–Kunda/Bakau, 

Gunjur, Sukuta, Farafenni. 

Currency:   Dalassi. 

 

Economy:  

Gambia’s economy is basically agricultural. Groundnuts dominate Gambia’s agriculture 

but recently food crops like sorghum, maize, niebe, manioc and rice are gaining 

prominence. The cash crops are groundnuts, palm-oil and cotton. The fish resources in 

Gambia are substantial and as such fishery products occupy a third position among 

exports. In the industrial sector, there are two oil plants, one brewery one distillery and 

one shoe, perfume and candle factory. 

External Trade:  

Main products for export are groundnut and groundnut products, fish and fishery 

products. Foodstuff, equipment and oil products dominate imports. 
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Ghana 

Adjoining countries: Ivory Coast, Burkina Faso and Togo 

Capital/Main Towns: Accra/Kumasi, Sekondi-Takoradi, Cape-Coast 

and Tamale  

Currency: Cedi 

Economy:  

Ghana’s economy is basically agricultural and 53% of the working population is 

engaged in farming. Although Ghana recently joined the league of African countries that 

produce crude oil, the oil industry is still at its early stage and production is mainly for 

domestic consumption for now. It is self-sufficient in traditional food crops. The major 

cash crop is cocoa and Ghana is the World’s third largest producer. Live stock is 

supplemented by what is obtained from neighbouring countires. Howver, significant 

quantity of fish are caught annually and Ghana fisheries still constitute an important 

sector of the Ghanaian economy. In the industrial sector, the mining industry boasts of 

gold, manganese, bauxite and diamonds. In the manufacturing sector only the 

cigarette, match factories and brewery plants are viable. The foodstuffs industry has 

the cocoa producing plants and the sugar refineries which produce considerable level of 

confectionaries yearly. The chemicals industry produces fertilizer, pharmaceuticals and 

rubber. 

External Trade.  
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Main export products are cocoa, timber and gold. Ghana is an importer of capital goods, 

foodstuffs and mineral fuels.  

 

Guinea 

Adjoining Countries:   Guinea-Bissau, Senegal, Mali, Ivory Coast. 

Capital City/Main Town: Conakry (capital 525,000 inhabitants) Kankan, 

Kindia, Mamou, Boke, Labe. 

Currency:   Sily (s) 

Economy:  

Guinea has substantial mineral deposits and an agricultural potential but the latter is 

under-exploited. Recently, priority has been given to plantation agriculture and the 

major food crops are rice, manioc, maize, sweet potatoes and yams. The cash crops are 

banana, coffee, pineapples, oil palm, groundnuts and citrus fruit. The staple crops are 

supplemented by the substantial livestock herd. Guinea’s mining industry is rich in gold 

diamonds, uranium and oil. Half of Africa’s reserves of bauxite of about 9 million 

tonnes, is located in Guinea. Current output is put at 11 million tonnes per annum. Gold 

is estimated at 4 tonnes per annum and diamond at 38,000 carats per annum. On the 

whole Guinea is one of the richest countries in the world in iron ore. The manufacturing 

industry is not well developed and for now, focus is on oil production, 
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External Trade:  

Main export products are Bauxite, Alumina, pulses and oilseeds, fresh fruits. Guinea 

imports petroleum, products, industrial processing equipments and consumer goods. 

 

Guinea-Bissau 

Adjoining Countries: Senegal and the Gambia 

Capital City/Main Towns: Bissau/Bafata, Gabu, Mansoa, Cito, Canthungo 

and Farim 

Currency: Guinea peso. 

Economy:  

Guinea-Bissau has a basically agricultural economy but this is greatly affected by 

desertification. As such, the economy is largely dependent on international aid. Food 

crops are insufficient and export crops are limited to groundnuts and palm oil. Live 

stock is inconsequential. However, Guinea-Bissau coasts are rich in sardines, seabottom 

fish, tuna, shrimps, crustaceans and molluscs. The industrial sector can boast of some 

deposits of bauxite and phosphates used by the minning industry. The manufacturing 

industry is virtually non-existent.  
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Ivory Coast 

Adjoining countries:   Liberia, Guinea, Mali, Upper Volta, Ghana 

Capital City/Main Towns: Abidjan/Yamasoukoro, Bouake and Daloa,  

Currency:   F’CFA 

Economy:  

Ivory Coast has a basically agricultural economy. It is self-sufficient in food crops such 

as rice, maize, bananas – plantain, yams, manoic, ground nuts. The major cash crops 

are coffee, cocoa, cotton seed, industrial palm oil, bananas, timber, sugar. Ivory Coast 

is expected to be self–sufficient in foodstuffs very soon and various measures are being  

taken towards ensuring this. Livestock production in Ivory Coast is also average, 

industrial fishing cannot meet the present domestic needs. 

In the industrial sector, oil has gained prominence. The manufacturing sector is 

dominated by the agro-foodstuffs industries with many processing plants. The textile 

and clothing industries come next with ample opportunity for employment. There are 

also the engineering and electrical industries, metals and building materials industries 

and the chemicals are derivatives industries. 

External Trade:  
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Main export products are cocoa, coffee, wood, fuels and cotton.  Major imports are 

petroleum products, crude petroleum, cereals, rice, vehicles and bicycles, iron and steel 

and machinery.  

 

Liberia 

Adjoining countries:   Sierra Leone, Guinea- Conakry, Ivory Coast 

Capital City/Main Towns: Monrovia/Buchanan, Harper City and Voinjama. 

Currency:   Liberian dollar  

Economy:  

Liberian economy is agricultural. Major cash crop is rubber and the main food crops are 

manioc, rice, maize, banana, oil palm. Rice growing covers about half of arable land in 

Liberia because the country wants to be self-sufficient in foodstuffs. Poultry training is 

highly encouraged in Liberia because livestock yields are very low. Fishing is carried out 

in the traditional way and present output meets local needs.  In the industrial sector, 

iron and diamond take the lead. Liberia is ranked among the first ten largest World 

producers of iron. The manufacturing sector, although weak, is dominated by the 

agricultural and foodstuffs industries comprising of breweries, oil factories, coffee 

processing plants, fish processing plants and others. There are also sawmills and joinery 

shops which process wood and timber for export.  
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External trade:  

Main export products are iron ore and concentrates, natural rubber, sawlogs and eneer 

logs, coffee (green), industrial diamonds and cocoa beans. Major imports are machinery 

and transport equipments, food and live animals, mineral fuels and lubricants and basic 

manufactures. 

 

Mali 

Adjoining countries: Senegal, Mauritania, Algeria, Niger, Upper 

Volta, Ivory Coast, Guinea 

Capital City/Main Town; Bamako/Mopti Segou, Sikasso, kayes 

Currency:   Mali Franc  

Economy:  

Mali’s economy is basically agriculture. Major food crops are millet, sorghum, maize, 

rice, market gardening. The cash crops are cotton seed, cotton karate, sugar cane and 

groundnuts. Mali is a leading country for livestock and the production of fresh fish is at 

an appreciable level. Mali already exports dired and smoked fish. In the mining sector, 

Mali produces salt, phosphates limestone and gold. The manufacturing sector is marked 

by the food stuffs industries. The textile industries come next with a plant for spinning, 

weaving, bleaching and dyeing. 
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External trade:  

main products for export are cotton, groundnuts, live animals, imports are dominated 

by chemicals and pharmaceuticals, machinery and vehicles, petroleum products. 

 

Niger 

Adjoining countries: Upper Volta, Mali, Chad, Nigerian and Benin. 

Capital City/Main Towns: Niamey/Zinder, Maradi, Tahoua, and Birni N’Konni. 

Currency: F’ CFA  

Economy:  

Basically agricultural in the rural sector and the main food crops are millet, sorghum, 

paddy rice, manioc, Niger was, by 1980 – 1981, self sufficient in food grains but this 

situation has been reversed by the drought. The cash crops are groundnut, cotton seed, 

sugar cane and gum Arabic. Livestock breeding has made a great progress in Niger as a 

result of huge demand from neighbouring countries. Fishing is carried out on the Niger 

River and the Lake Chad and the yearly yield is high. Niger is the world’s fourth largest 

producer of uranium which is its main mineral resource. There is an oricessubg okabt at 

Arlit. The manufacturing sector is dominated by the agricultural and food stuffs 

industries. However, the three oil plants in this sector are badly underutilized. The 

production of cotton, only the plant in Madoua is in opration – the two spinning plants in 



 
 
 

30 
 

maradi and gaya have been closed down. Also in this sector are three groundnut shelling 

plants, rice mills, flour mills, sugar refinery, and tanneries. There are some small scale 

industries responsible for making soap, soft drinks, plastic products, metal goods, farm 

equipment, canned vegetation and construction materials. 

External trade:  

main products for export are Uranium concentrates, live animals, vegetables, hides and 

skin, imports  are  road vehicles, oil products, non-electric machinery, iron and steel, 

mechanical; equipment 

 

Nigeria 

Adjoining countries:  Benin, Niger, Chad, Cameroon 

Capital City/Main |Towns: Abuja/Lagos, Kano, Ibadan, Enugu, Port Harcourt, 

Kaduna, Abeokuta, Calabar, Onitsha and Aba. 

Currency:  Naira  

Economy:  

The Nigerian economy which was traditionally agricultural was transformed in the late 

1960s into an economy dependent on oil. However, about 40 percent of the population 

is still involved in agriculture but with the continuous population growth there is a 

decline in food production. Main food crops are sorghum, maize, manioc, millet, rice, 
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fruit and vegetables, groundnuts, cassava. Cash crops are palm kernels, coffee, cotton, 

cocoa, rubber, groundnuts. Livestock growth has been greatly hampered in Nigeria by 

the rinderpest epidemy in 1983 but the poultry sector is getting all the necessary 

encouragement. Annual fish catch is considerable and growing and still could not meet 

local needs. This has encouraged importation of frozen and canned fish. Projects are 

being carried out at present towards the introduction of modern technology in the 

fishing industry. In the industrial sector, Nigeria’s mainstay is oil and it accounts for 

over 80% of total export earnings. Nigeria today and is the largest oil and gas producer 

in Africa. Nigeria also possesses appreciable deposits of coal and lignite but these are 

not fully exploited due to lack of outlet. Tin production has also declined because of the 

exhaustion of high – grade ore fields. The manufacturing sector is marked  by 

dependence on imported raw material and the sector is now operating below capacity 

due to import restriction, smuggling and black marketeering. The textile industry takes 

the lead in this sector followed by the food stuff industries, iron and steel industry, 

motor assembly plants, chemicals and parachemical industries and plastic industry. 

External Trade:  

Main products for export are crude oil, cocoa, tin rubber and palm kernels. Imports are 

dominated by machinery and transport equipment, food and live animals, chemical and 

basic manufactures.  
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Senegal 

Adjoining countries: Mauritania, Mali, Guinea-Conakry, Guinea-Bissau, 

Gambia 

Capital City/Main Town: Dakar/Kaolad, Saint-Louis, Ziguinchor and Diourbe  

Currency:  F’CFA  

Economy:  

Essentially agricultural economy with groundnut production as base. Groundnut 

occupies about 35 percent of Senegal’s total arable land but production has been 

greatly affected by drought. Other food crops are millet and sorghum, rice, maize, 

market – garden produce. Cash crops are cotton, sugar, rice and market – garden 

produce. Output from the fishing sector supplements foodstuffs. The livestock sector 

provides raw materials for dairy and meat processing industries. In the industrial sector, 

the phosphate resources dominate. The reserves at Thies are estimated at 30 m,illion 

tones. The aluminium phosphates reserves are also estimated at 100 million tonnes. 

330 million tonnes of high grade iron ore have been located at Dome Flore with 

estimated reserves of 100 million tonnes have been located in the Eastern part of the 

country- while Gold deposits have been located at Sabodala in the South –East of the 

country. 

External trade:  
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main export products are groundnut products, phosphates, crude groundnut oil, 

fisheries products. Imports are petroleum products, industrial machinery, rice, electrical 

machinery, passenger car and buses, sugar. 

 

Sierra Leone 

Adjoining countries:  Guinea, Liberia  

Capital City/Main Towns: Freetown/Koidu, Bo, Kenema and Makeni. 

Currency:  Leone. 

Economy:  

Agriculture is still the mainstay of the country with emphasis on the production of 

commodities for export. The main crops are rice, coffee, coca, palm-kernels and 

cassava. The livestock sector is barely existing and the annual fish catch barely 

supplements the food crop production. In the industrial sector, mining of diamond and 

gold has been the main economy support of Sierra Leone’s economic growth. Second 

export mineral is iron ore (mined at Marampa) followed by bauxite and rutile. There is 

also the suagr mill at Mogbass. The fruit processing factory in Makeni produces fruit 

juices, jams and marmalades. The manufacturing sector is almost non-existent in Sierra 

Leone. Wholesale and retail trading are controlled by Lebanese and Indians. 
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External trade:  

Main export products are diamonds, cocoa beans, rutile, bauxite, coffee palm kernels. 

Imports are mineral, fuels ans lubricants, machinery and transport equipment, basic 

manufactures, food and live animals, chemicals. 

 

Togo 

Adjoining countries:  Ghana, Upper Volta, Benin  

Capital City/main Town: Lome/Sokode, Palime, Atakpame, Bassari. 

Currency:   F’CFA   

Economy:  

Basically a plantation economy especially in the South of the country. Agriculture 

accounts for more than half of Togo’s export earnings. In fact Togo is self-sufficient in 

food stuffs and the basic food crops are cassava, yams, millet and sorghum, maize. 

Major cash crops are cotton seeds, cocoa, palm kernels, coffee. Food stuffs are 

supplemented by fisheries and livestock sectors whose contribution cannot even meet 

local demands. In the industrial sector, Togo’s mainstay is phosphate mining. Togo can 

also boast of limestone reserves. Marble exploitation also took off in 1970 from the 

reserves at Gnaouiou. On the other hand, the manufacturing sector is still 

underdeveloped. The CIMAO cement plant began production in 1981 with an output of 
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600,000 tonnes. The petroleum refinery has a capacity of 800,000 tonnes per annum. A 

steel – works mill started production in 1979 with a capacity of 20,000 tonnes per 

annum.  

External trade:  

Main exports are phosphates, cocoa beans and coffee. Imports a petroleum products, 

construction, materials, non-electrical machines and spares, beverages, sugar, electrical 

apparatus, transport equipments. 

 

1.7.4. Potentials for Intra Regional Trade  

The potentials for trade among the ECOWAS member status appear mixed. Findings 

from a UNCTAD/WTO STDUY USING IMF statistics indicate that about 91% of total 

reported exports from ECOWAS go to destinations outside the sub-regional while only 

about 9% was intra-regional. The main exporters of ECOWAS are Nigeria (95% of 

exports are oil) and Cote d’ Ivoire. These two countries alone account for over 70% of 

its exports coming from non –oil sources, the volume of its non-oil export to the sub 

regional is expected to be quite insignificant. 

The results of the IMF study provide an indication of the potential of intra – regional 

trade in the sub-region. By 1998, the indicative intra –regional trade potential for the 

sub-region is estimated to be US$ 2.4 billion. The product group of frozen fish excluding 

fish fillets and other fish meat is said to hold the highest indicative intra-regional trade 
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potential, evaluated at $157 million. The main exporting countries for this product 

group are Mauritania and Senegal, accounting for 39% and 22% of the region’s exports 

respectively. 

The main importing countries are the Cote d’ Ivoire and Nigeria, accounting for 46% 

and 36% of the region’s sole reported exporter, while Ghana is by far the region’s 

principal importer. Woven fabrics of cotton represent the next most promising product 

group in terms of intra-regional trade potential and are estimated to be $27 million. The 

main exporter of polymers is Nigeria accounting for 99% of the region’s exports. While 

the main importers are Nigeria and the Cote ‘ Ivoire. 

The finding indicate that other importance products with significant intra-regional trade 

potentials are: 

 Palm oil      US$ 13 million 

 Cane or beet sugar     US$ 10 million  

 Fruit       US$ 4  million  

 Food preparations    US$ 4 million 

 Medicaments     US$ 8million  

 Mineral/chemical fertilizers   US$ 9 million 

 Insecticides      US$ 3 million 

 Wood       US$ 19 million 

 Footwear     US$ 12 million 

 Air/vacuum pumps     US$ 15 million 
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 Electric transformers    US$ 6 million 

 Insulated wire and cable    US$ 5 million 

 Other furniture     US$ 9million 

The study also indicates that some of the product groups with dynamic demand and 

supply in the sub-region and with an intra-regional trade potential above $2 million 

include the following: 

Product Group: HS 1  oil seeds and chocolate 

Product Group: HS 2  fruit and vegetable juices and coffee 

Product Group: 3  human/animal blood, polymers of ethylene. 

Product Group: HS 84:  air/vacuum pumps, compressors or fans, machinery     

for working metal. 

Product Group: HS 85: electric generating sets  

These products groups have been identified as having a significant trade potential. 

These results from the trade flow analysis are based on absolute intra-regional trade 

potential, the relative size supply and demand, and the relative growth of supply and 

demand. In particular, the identification of products with a high trade potential is made 

by not only focusing on the static nature of product groups, but also on the trends in 

demand and supply. Fish, footwear, polymers, fabric and wood are identified as having 

a high intra-trade potential and as having grown significantly over the 1990s. These 

products are dynamic and thus have a potential for a rapid growth in intra-regional 
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trade. However, in spite of these evident potentials, intraregional trade continues to 

face numerous non-tariff barriers, such as national standards and numerous roadblocks. 

Table 1 below shows the level of trade among various ECOWAS  countries with 

values expressed in US dollars. Though these are figures of 1998, not much appeared 

to have changed for the better – even up to 2005, in view of the preponderance of 

conflicts and slow economic growth in the sub region. Form the table, the major 

countries involved in recorded intra-regional trade include Nigeria, Cote d’ Ivoire and 

Ghana. The respective countries and the major destinations of their exports are also 

shown below. 

Table 1.3: Trade Matrix among ECOWAS Member Countries and With the World in 1998 
(US $ Millions) 

Exporting Country  Major Importer  
Benin  Nigeria  
Burkina faso  Ghana  
Cape verde  Nil 
The Gambia  Liberia  
Ghana  Nigeria  
Guinea  Cote d’ Ivoire  
Guinea – Bissau The Gabmbia  
Liberia  Cote d’ Ivoire  
Mali  Nigeria  
Niger  Nigeria  
Nigeria  Ghana  
Senegal  Mauritania  
Sierra Leone  Nil  
Togo  Nigeria  
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Hence, Nigeria, Cote d’ Ivoire and Ghana are the major markets for the output of the 

ECOWAS countries. On the other hand, the major exporters to the other countries in  

the sub-region are Nigeria (major exporters to Cote d’ Ivoire, Ghana, Guinea, Senegal 

and Sierra Leone) and Cote d’ Ivoire major exporter to Benin, Burkina Faso, Mali, Niger 

and Nigeria). Ghana comes a distant third with major export only to Nigeria. This 

implies that aside from the recorded trade taking place involving these three countries 

and other unrecorded trade in the entire sub-region, the environment for a conducive 

and vibrant intra- regional trade is yet to be put in place despite all the various 
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protocols of ECOWAS. The study of Essien and Egbuna, (2002) indicate that there is no 

supporting evidence of growth induced by regional trade. The plausible reason being 

that trade within the region is largely informal and unrecorded. The study concludes 

that the impact of regional integration has not been greatly felt in the region and 

there’s need for a deliberate effort at promoting regional trade and learning. 
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CHAPTER TWO. 

REVIEW OF LITERATURE 

2.1. Conceptual Framework 

In the neoclassical economic framework, which largely represents an extension of 

eighteenth century trade theory, transport is not really considered at all. The existence 

of optimal transport services is assumed and, if they are lacking in the short term, then 

it is assumed that a perfectly functioning market would soon supply the optimal amount 

(Button, 1990). The more recent endogenous approach to economic development 

assumes imperfect markets that need not result in socially optimal outcomes. With 

reference to transport, these imperfections may entail lack of adequate financial 

markets to construct appropriate infrastructure and imperfect markets in making use of 

the roads, ports and so on that are available, due to either market or government 

failures.  

Traditionally, it was argue by Adam Smith and others that transport exerted a strong 

positive influence on economic development and that increased production could be 

directly related to improved transport. In the UK context, for example, over a century 

ago Baxter (1866) argued that ‘railways have been a most powerful agent in the 

progress of commerce, in improving the conditions of the working classes, and in 

developing the agricultural and mineral resources of the country.  

Fifty years later we still find Lord Lugard writing, ‘the material development of Africa 

may be summed up in the one word, ‘transport’. Perhaps the strongest advocate of the 
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positive role of transport, however, is Rostow who, in accounting for economic growth, 

maintains that ‘the introduction of railroads has historically been the most powerful 

single indicator to take-offs’. It was decisive in the United States, France, Germany, 

Canada and Russia (Rostow, 1960).  

A broader brush approach is adopted by Adersson and Stromquist (1988) who claim 

that all the major transitions in the European economic systems were accompanied, or 

initiated by major changes in transport and communication infrastructure. Four main 

transport and logistics revolutions can be distinguished Adersson and Stromquist 

(1988).  

 The period from the thirteenth century, in which water transport emerged as a 

new logistics system connecting cities along rivers and coastal areas (the Hansa 

economy); 

 The period from the sixteenth century ( the Golden Age), characterized by a 

dramatic improvement in sailing and sea transport and by the introduction of 

new banking systems which stimulated trade to the East and West Indies (with 

Lisbon, Antwerp and Amsterdam as major centres); 

 The middle of the nineteenth century, marked by the Industrial Revolution, in 

which the invention of the stream engine generated new transport modes, 

thereby creating new market areas such as North America; and  

 From the 1970s, which is marked by increased information and flexibility; Just-in-

time systems and material requirement planning have evolved within this 

framework. 
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Positive linkages between transport provision and economic development can be 

divided between the direct transport inputs and indirect, including multiplier, effects. 

Good transport offers low shipping costs that have permitted wider markets to be 

served and the exploitation of large-scale production in an extensive range of activities. 

Hunter (1965) postulated a casual linkage between low-cost transport and economic 

growth. The industrial revolution was successful because of a prior revolution in 

transport technology. Owen (1964) similarly argued that a widening of domestic 

markets through improved transport services is a necessary prerequisite for national 

economic development. Further, most undeveloped countries are, for a variety of 

geographical, economic and historical reasons, dependent upon international trade, and 

an expansion of this trade is essential prerequisite for growth. In these circumstances 

the provision of efficient port facilities will, according to this school of thought, positively 

assist development.  

The indirect effects stem from the employment created in the construction of transport 

infrastructure and the jobs associated with operating the transport services. Further, 

there may be multiplier effects stemming from the substantial input of iron, timber, coal 

and so on required to construct a modern transport system and which, at least in the 

context of development in the nineteenth century, were supplied by indigenous heavy 

industries. Transport also often provided some initial experience of business for many 

industrialist of the period.  

According to Button (2010) the potential multiplier effects for Third World countries 

today are likely to be substantially less given the growth (itself a function of improved 
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transport) of international trade and tied development aid. Additionally, the technical 

expertise required to engineer and plan modern transport system is often unavailable in 

less developed countries and must be bought from more advanced nations.  

The broad theories that underline these views of the role of transport have evolved 

over time, and can be divided into two broad conceptual approaches, each seeing 

transport as impacting on development in somewhat different ways (Button, 2010).    

 

2.1.1  Neoclassical Economics 

Economists have struggled over many years to explain why some regions’ economies, 

or indeed national economies, perform better than others. Traditional neoclassical, 

long-run macroeconomic growth theory of the type espoused by Robert Solow and 

others argues that per capital income in a region or country depends on local factor 

endowment, the savings rate, and the impact of exogenously determined ‘technical 

progresses. Transport is seen as one of the inputs in this context, on par with other 

industries.  

More formally, an exogenous growth model of the so-called Solow type can be 

formulated by taking a simple Cobb-Douglas production function of the form, 

Y = A (t) K c Lb 

Where: 

Y is net national product; 
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K is the capital stock; 

L is the labour stock; and 

A is the level of technology. 

The fact that A is a function of time (t) indicates the standard neoclassical assumption 

that technology only improves over time for reasons external to the model.  

If b + c = 1, the Cobb-Douglas model shows constant returns to scale. If b + c > 1, it 

shows increasing returns to scale, and if b + c < 1, diminishing returns to scale. 

Equivalent is a linear function of the logarithms of the three variables: 

            Log(Y) = log(a) + b log(L) + c log(K) 

If b + c = 1, another equivalent form exhibits an underlying heuristic for the Cobb-

Douglas model:    

             Log (Y/L) = log(a) + (1 - b) log (K/L). 

Which says that the "production per employee" (Y/L) is a function of the capital 

investment per employee (K/L).  

 

Where regional, as opposed to macro, neoclassical growth model differed from this to 

some extent is that they treat labour and other factor supplies as dependent on both 

the internal demographics and an inherent resources base of a region and also on 

factor movements between regions. While most national economies experience 

relatively small flows of factors of production between them, the much laxer border 
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restrictions within a region tend to foster such flows Button (2010). This makes factor 

growth in a region more elastic. 

 

2.1.2 New Economic Growth Theory 

An alternative to the neoclassical model attempts to circumvent some of these 

intellectual problems by embracing such things as transport costs. In endogenous 

growth models, growth over time entails increasing returns to scale for a region (Button 

, 2010). A proportionate increase in labour and capital gives rise to more than 

proportionate gains in output. This, when embodied into the ‘New Growth Theory’ or 

‘New Economic Geography’, is consistent with divergence in economic growth along the 

traditional lines of Gunnar Myrdal’s idea of ‘circular-and-cumulative causation’, albeit for 

somewhat different reasons. 

The situation can be illustrated by figure 1 below. Taking the initial starting positions for 

two regions, the endogenous growth approach argues that not only will equalization of 

real wages and employment levels not be attained, but that there may be cases where 

they diverge further.  
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Region A 

 

                   Capital                                Labour 

 

Region B 

Region A 
 
    U-: Y+ 

                         Capital                                                       Labour 
 
 
 
U+ : Y-  
 
Region B 
 

 

Figure 2.1: Simplified theories of migration. 

Labour mobility between regions A and B may be impeded by the various costs of 

migration- embracing social and search costs as well as simple financial costs and 

transport considerations- and heterogeneity in the labour market- the jobs available in 

region A not being compatible with the skills and knowledge of labour in region B. 

Equally, capital does not always move from region A to B because of the higher returns 

due, not to an actual shortage of capital, but rather to the lesser uncertainty that is to 

U- : Y+ 

U+ : Y- 
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be found in regions that already have a high level of prosperity and a pool of 

complementary skilled labour. While the earlier regional models of Nicolas Kaldor in 

particular, focused largely on divergent growth rates in the context of traditional-style 

industries, the more contemporary form of the theory pays particular attention to the 

endogenous growth that occurs in regions that have an established highly skilled 

workforce and the ability to further develop their knowledge-based industries (Lucas, 

1993). 

The relevance of the new thinking, and the empirical analysis that has been found to 

support at least parts of it, is that it gives a role for government in regional and 

economic transport policy. According to Button (2010), if there is circular-and-

cumulative causation caused by scale effects of one kind or another, combined with 

imperfections in the mobility of factors of production, very broadly defined to embrace 

knowledge, then policies can be devised to compensate. Part of this policy may 

embrace appropriate transport elements, and especially those relating to infrastructure 

provision.    

Large transport infrastructure investments, such as the US Federal Highway System, 

have often been credited with having major impacts on the economic efficiency of a 

country. Fogel’s work questioned whether that was always the case, but the issue 

resurfaced in the late 1980s in the context of the role of public investment, when David 

Aschauer (1989) produced work suggesting that the return on public infrastructure 

investment, of which transport works form the largest element, exceeded by large 

margin that found for private investment over the period from 1949 to 1985 in the 
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United States. Analysis by Bieh (1986) relating to European regions came to the same 

conclusion.  

Aschauer’s analysis took a simple macro national time-series production function for the 

United States of the general form: 

Y = f(L,K,J) 

Where:  

Y indicates output; 

L is labour; 

K is the stock of private capital; and J is the stock of public capital;  

 

Aschauer used a Cobb-Douglas specification to estimate the output elasticity of public 

sector investment. Later work sometimes modified the production framework by adding 

additional variables, for example, Prud’homme (1996) used a function of the general 

form Y = f(L,K,J,F) where F reflected employees in the public sector. Some studies have 

used varying levels of aggregation and some have taken cross-sections of data, often 

by region, rather than a single national time series. 

 

Early studies indicated that at the time they were conducted, infrastructure expansion 

would significantly enhance productivity: a 1 percent increase in the public capital stock 

would raise total factor productivity by 0.39 percent. Later studies, and especially as the 

level of aggregation moved down from national to state to urban level, brought this into 

question. As Ronald Fisher (1997) put it: 
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The research is all over the board and somewhat inconsistent in its results as to 

whether investment in public services can increase levels of economic development. For 

example, the relationship between transportation investment and development is 

generally positive (but not overwhelming), and it is statistically significant only half of 

the time. 

 

The casual view of transport and economic development has come under question in 

recent years. The Clio metrics (the systematic application of economic theory, 

econometric techniques and other mathematical methods to the study of history) work 

of Fogel in the United States, for example, offers evidence that America growth in the 

nineteenth century would have been quite possible without the advent of the railways- 

waterways supplying a comprehensive transport system at comparable costs. The view 

that the railways were the motive force behind American economic development has 

given way to a weaker position, that good transport permits economic expansion. 

 

Economic development is, thus, now generally seen as a complex process with 

transport permitting the exploitation of the natural resources and talents of a country; it 

is, therefore, necessary but not sufficient for development. Transport can release 

working capital from one area that can be used more productively as fixed capital 

elsewhere, although a necessary prior condition is the existence of suitable productive 

opportunities in potential markets.  
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Looked at from a slightly different perspective, improved transport can help overcome 

bottlenecks in production and thus further foster economic expansion Rietveld (1989). 

This is, for example, the underlying position taken by Vickerman (1987) and Button 

(1990) when examining the regional impacts of the Channel Tunnel between the United 

Kingdom and France. A difficulty, of course, if this is true, is that the bottleneck may be 

some distance from the region and superficially appear unconnected with it. Accepting 

this caveat, the basic view of this school of thought is that transport is seen more as a 

facilitator than a generator of development: 

 

In many developing countries the inadequacy of transport facilities is one of the major 

bottlenecks to socio-economic development and national integration. Often the lack of 

transport makes it difficult to introduce other social infrastructure such as education and 

medical services. The dissemination of other modern techniques and inputs of 

agricultural production and linking of agriculture to other sectors of the economy 

through the market is hampered by the absence or inadequacy of transport facilities. 

Ahmed (1976) argued that as a result of these and other factors, the productivity of 

agriculture- the dominant sector in developing economics- is deplorably low. 

 

2.2. Theoretical Framework 

2.2.1 Econometric Models of freight Movement 

Econometric studies of freight mode/vehicle choice are based on the key insight that 

mode/vehicle choice entails simultaneous decisions on how much to ship (see, for 
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example, Abate and de Jong, 2013; Johnson and de Jong, 2011; Holguin-Veras, 2002; 

Inaba and Wallace, 1989; McFadden et al., 1986). This simultaneity in decisions 

requires the use of joint econometric techniques such as discrete choice models. In 

addition to recognizing this simultaneous decision process, these studies show that 

various haul, carrier, and commodity characteristics affect the decisions regarding the 

optimal shipment size choice and choice of transport mode. McFadden et al. (1985) 

provides the most complete formulation of the firm’s simultaneous choice of mode and 

shipment size.  

 

However, the applicability of their models is rather limited when decision makers have 

to choose from more than two mode alternatives. Holguin-Veras (2002) and Johnson 

and de Jong (2011) used an indirect approach to address the simultaneity problem. 

They model the discrete choice component (vehicle class choice in Holguin-Veras and 

mode choice in Johnson and de Jong) as the structural equation of interest, replacing 

actual shipment with prediction from a shipment size auxiliary regression. This approach 

is an interesting one when the main focus is the vehicle/mode choice because it is 

possible to apply advanced discrete choice models that overcome the independence of 

irrelevant alternatives (IIA) problem that most selection models suffer from. But, unlike 

McFadden et al. (1985), this approach does not allow for testing for simultaneity bias. 

 

Mode choice in freight transport is usually studied in isolation (or in combination with 

network assignment, as multi-modal assignment). However, as pointed out by Johnson 



 
 
 

53 
 

and de Jong (2011), mode and shipment size are closely linked decisions. Large 

shipment sizes usually coincide with higher market shares for non-road transport, 

whereas there is a high correlation between road transport and small shipment sizes. In 

search of robust parameter estimates, in this study we formulated and reviewed three 

disaggregate models specified as: an independent mode choice model (which is the 

most common formulation), a joint model with discrete mode and discrete shipment 

size choice, and a joint model with discrete mode and continuous shipment size choice. 

The models are specified as follows: 

1. An independent mode choice model   

    Ui1   1X1 + 1  

2. A joint model with discrete mode and discrete shipment size choice    

    Ui2   2X2 + 2G2 + 2 

3. A joint model with discrete mode and continuous shipment size choice 

    Ui3  3X3 + 3G3 + 3   

    SSi3  32G3 + 32 

Where: 

- Ui1 and Ui3 are the utilities derived from mode i in models 1 and 3, respectively 

- Ui2 is the utility derived from a discrete combination of mode i and shipment size 

- X1, X2 and X3 are vectors of independent variables explaining mode choice 

- G2 and G3 are vectors of independent variables explaining shipment size choice 

-  1, 2, 3, 32, 2, 3 are vectors of parameters to be estimated 

- SSi3 is shipment size for mode i 
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- 1, 2, 3 and 32 are error terms 

A formulation such as an independent mode choice model used in this study disregards 

the influence of shipment size choice decisions.  

 

2.2.2 Theory of Trade Facilitation 

Trade facilitation aims to reduce trade costs, which in their broadest definition include 

all costs, apart from the cost of production, incurred in getting a good from a producer 

to a final consumer (Anderson and Wincoop, 2004). Among other constituents, they 

include the costs of transportation, tariffs, nontariff measures and inefficient trade 

procedures. This section begins with a graphical analysis of the impact of trade 

facilitation using a partial equilibrium supply and-demand model. However, because the 

effects of trade facilitation on a particular market may spill over to other markets, the 

analysis is extended to a general equilibrium setting using standard models of 

international trade, from the classical models to the most recent models of global value 

chains. The early or classical trade models explain why trade emerges between 

dissimilar countries (inter-industry trade) based on differences in productivity (World 

Trade Report, 2015). While these early trade models do not bring trade costs explicitly 

into the analysis, later trade models do. The new trade theory (Krugman, 1979; 1980) 

explains why trade between similar countries (intra-industry trade) takes place because 

of demand for variety and increasing returns to scale in production. Finally, a branch of 

more recent models incorporates differences in the productivity of firms which result in 

only some of them being able to overcome the fixed trade cost of entering export 
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markets (Melitz, 2003). A second branch focuses on fragmented production and value 

chains and tells us that trade costs are particularly pernicious because they are 

cumulated and magnified along the supply chain (Yi, 2010). 

 

The countries may trade the goods they produce with each other by incurring an 

iceberg transportation cost specific to that good: fk for k ∈ {m, x, c}. The countries 

each have a government that can impose an ad valorem (net of transport fees) tariff τ i 

k on traded goods k ∈ {m, x, c}. The government gives the domestic representative 

household transfers Ti and maintains budget balance. 

 

In classical models, gains from trade result because countries are assumed to possess 

either different relative productivities or endowments of factors of production such as 

labour, capital and land. In these models, countries specialize in goods in which they 

have a comparative technological advantage relative to other countries or in goods that 

use their abundant factors of production more intensively. They then import the other 

goods from their trade partners. These models provide a rationale for inter-industry 

trade (e.g. a country exporting automobiles and importing wheat) but not intra-industry 

trade (e.g. a country exporting sports cars and importing sports utility vehicles). 

Classical trade theories explain trade in homogeneous goods under constant returns to 

scale and perfect competition. Factors of production are assumed mobile across sectors 

within one country, but immobile across countries. The basic versions of these models 

assume that two different final goods are produced (Yi, 2010).  
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2.2.2 (a) The Ricardian model 

The assumption motivating trade in the Ricardian model is that countries have different 

relative labour productivities. This implies that under autarky, i.e. when countries do not 

trade at all with one another, the relative price of one good expressed in terms of the 

other good differs between the countries. In a hypothetical world without trade costs, 

this difference in relative prices opens up opportunities for welfare enhancing 

international trade at a world price lying between the two autarky prices, which is 

determined by countries’ consumption preferences and relative sizes (Markusen et al., 

1995).  

 

At least one country specializes completely in the production of the good in which it has 

a comparative advantage. Inefficient trade procedures result in trade costs that drive a 

wedge between the relative prices faced by the two countries. They now face 

international prices closer to their respective autarky price. They may continue to 

remain specialized but there will be less consumption and trade and hence lower 

economic welfare. If trade costs become high enough, the international price faced by 

one country can become less favourable than its autarky price and trade ceases 

altogether, returning both countries to their autarky equilibria. Relative country sizes 

play a role in how likely this may happen. If one country is much larger, then the 

frictionless international price is already close to its autarky price and trade ceases for 

smaller transaction costs (World Trade Report, 2015). 
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2.2.2 (b) The Heckscher-Ohlin model  

In contrast to Ricardo, the Heckscher-Ohlin model assumes the same productivity in 

both countries. There are two factors of production, capital and labour, and 

endowments of these factors of production vary across countries, making one country 

labour-abundant and the other country capital-abundant. There are two sectors 

producing two different goods; one sector, for instance automobiles, uses capital more 

intensively and the other sector, for example textiles, uses labour more intensively. In 

autarky, relative prices in the two countries will differ because of differences in their 

factor endowments. The price of textiles relative to automobiles is lower in the labour-

abundant country and higher in the capital abundant country. If trade is opened up and 

in the absence of trade costs, both countries produce more of and export the 

commodity that uses their abundant factor intensively: i.e. the labour-abundant country 

exports textiles and the capital-abundant country exports automobiles.  

 

But, unlike in the Ricardian model, complete specialization is unlikely. They will trade at 

a world price lying between the two autarky prices, which means the world price of 

textiles relative to automobiles is higher than the autarky price in the labour-abundant 

country and lower than the autarky price in the capital-abundant country. Another 

important outcome of free trade is a convergence of factor prices in the two countries 

(factor price equalization). Trade costs drive a wedge between the relative prices faced 

by the two countries, creating a situation where they both face international prices 

closer to their autarky price. Countries will be less specialized, and both trade and 
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consumption will be lower compared to a frictionless world. Again, economic welfare 

suffers as a consequence. Furthermore, this wedge in the relative prices faced by the 

two countries also means a divergence in factor prices (World Trade Report, 2015). 

 

Irrespective of their differences, trade costs work through the same mechanism in these 

classical trade models. Inefficient trade procedures drive a wedge between the relative 

prices faced by the two trading countries. These relative prices move closer to the initial 

autarky price, reducing the scope for specialization and trade. As a result, consumption 

possibilities are lower, and so is economic welfare. One interesting result from the 

Heckscher-Ohlin model concerns how trade facilitation improves the real income of the 

abundant factor of production. By reducing trade costs, it leads to greater specialization 

in the sector that uses the abundant factor more intensively. This increases the demand 

for the abundant factor and increases the real return to the factor. If one of the 

countries involved is a labour abundant developing country, trade facilitation can make 

workers better off. 

 

2.2.2 (c) The “New Trade Theory” – monopolistic competition  

In contrast to the classical theories, the “New Trade Theory” (Krugman, 1979; 1980) 

explains why countries engage in intra-industry trade. This is a valuable result because 

the great bulk of global trade is intra-industry rather than inter-industry in nature. The 

ability of the theory to explain this feature of global trade is made possible by a number 

of assumptions: consumers prefer variety in consumption, the market is populated by 
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firms selling different varieties of a good and there are increasing (internal) returns to 

scale in production, meaning that a firm’s average cost of production falls as its volume 

of production increases. The theory predicts that trade costs can have a 

disproportionately adverse impact on small developing economies. Typically, small 

developing economies have large agricultural or natural resource sectors typified by 

constant returns to scale, and only a small manufacturing sector. In contrast, big 

developed economies have a large manufacturing sector operating under increasing 

returns to scale. In this setting, trade costs lead both to less trade and to a 

disproportionate relocation of manufacturing to the big developed countries (the “home 

market effect”). Meanwhile, small developing countries become concentrated in the 

agricultural or natural resource sector. The key to explaining this result lies in the 

tension created between the consumer’s love of variety and increasing returns to scale.  

 

With open trade and zero trade costs, consumers in the big developed country will 

purchase both foreign and domestic manufactured goods because of their preference 

for variety. All things being equal, love of variety leads to more trade. On the other 

hand, increasing returns to scale gives a cost advantage to manufacturing firms in the 

developed country because of the size of the market and the larger scale of production 

that could be achieved by firms there. All things being the same, consumers in the 

developed country will prefer to purchase lower-cost domestic varieties than higher cost 

foreign varieties. Inefficient trade procedures that lead to higher trade costs upset this 

balance by making purchases (imports) of foreign varieties more costly. As a 
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consequence, consumers in the developed country substitute away from foreign 

varieties towards domestic varieties. This shift in demand towards domestic 

manufactured goods gives greater scope for what are already powerful scale forces to 

operate. The manufacturing sector in the big developed country expands even more 

while it shrinks in the small developing country. This analysis suggests that small 

developing countries that want to diversify their economies have a strong interest in 

lowering trade costs, as this reduces incentives for manufacturing to concentrate in the 

biggest markets (World Trade Report, 2015). 

 

2.2.2 (d) The “New New Trade Theory” – heterogeneous firms  

In the classical theories of trade, it is countries that are the objects of interest and 

analysis. In the last decade, new models of trade have emerged that have shifted this 

focus to firms – the so-called “heterogeneous firms” literature (Melitz, 2003). These 

models are motivated by empirical studies that reveal the striking diversity of firms in 

terms of size, productivity and participation in international trade (Bernard et al., 

2007a; 2007b). The studies found that only a small number of firms export, and that 

the vast majority are only able to sell in the domestic market. The reason for this 

disparity is that firms differ in productivity: those with low productivity do not survive 

competition, more productive firms can compete but only in the domestic market, while 

only the most productive firms are able to enter and compete in the export market. 

There are two productivity thresholds: the minimum level needed for a firm to survive, 

and the level at which a firm starts exporting part of its production. The main result of 
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the heterogeneous firms’ literature is that any reduction in trade costs brings the two 

thresholds closer to each other, increasing the range of firms that are driven out by 

competition and the range of firms that enter the export market. This is beneficial to 

the economy, as resources (capital and labour) are released from the least productive 

firms and reallocated to the most productive firms. While it might be obvious that a 

reduction in trade costs will increase a country’s exports, this literature shows the need 

to distinguish between the two ways in which trade costs can be reduced and the 

different ways exports can increase as a consequence (Chaney, 2006).  

 

Trade costs can be categorized as either variable or fixed. Variable trade costs are costs 

that have to be paid on every unit of export. Tariffs are a prominent example of 

variable trade costs, as an importer needs to pay duty on every unit he imports. Fixed 

trade costs are costs that have to be incurred independently of the volume of exports. A 

firm deciding on whether to enter a particular market might have to incur a cost to 

learn about the trade procedures in that country. These are costs incurred even before 

it ships a single product to the foreign market. An increase in exports can take place 

along two dimensions or margins: the intensive and extensive margins. The intensive 

margin refers to existing exporters increasing the volume of their exports, while the 

extensive margin refers to an increase in exports achieved by new firms entering the 

export market. A reduction in variable trade costs affects both the extensive and 

intensive margins of trade. It enables existing exporters to capture a larger share of the 

export market and firms with a lower level of productivity than incumbent exporters to 
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enter the export market. A reduction in fixed trade costs only affects the extensive 

margin of trade. Trade facilitation will reduce both fixed and variable trade costs, 

making it possible for incumbent exporters to capture a larger share of the international 

market, and for firms that have never exported before to begin to do so. If trade 

facilitation reduces both fixed and variable trade costs, this analysis implies that one 

should see trade expansion along both margins. Those enterprises that are currently 

engaged in international trade as exporters will most likely expand the volume of their 

exports. In addition, firms that were shut out of foreign markets will now find it possible 

to enter these markets and begin exporting. These new firms may be smaller and less 

productive than current incumbents but the reduction in trade cost now gives them an 

opportunity to participate in international trade. (World Trade Report, 2015) 

 

2.2.2 (e) Supply chain models  

Supply chain models of trade emerge at around the same time as the heterogeneous 

firms’ literature. While traditional trade theory assumes that each final good is produced 

entirely within one country, supply chain models recognize that the parts and 

components that make up complex final goods such as electronic products or motor 

vehicles are made in many different countries. As a result of this way of organizing 

global production, trade costs become amplified (Yi, 2010). This occurs through 

“cumulation” and “magnification” effects. Trade costs are cumulated through the 

different stages of the value chain, as goods cross national borders multiple times while 
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they are in process. They are magnified because the trade costs at any stage must be 

paid out of the share of value added in the cost of production.  

 

The existence of the cumulation and magnification effects mean that trade costs have a 

far greater deterrent effect on global value chain-related trade than on trade involving 

only final goods. The higher the trade costs, the less scope there is for supply chain 

trade. In the extreme case where trade costs are very high, it is not worthwhile to 

divide up production between different countries, and only final goods are traded. This 

means that trade facilitation is crucial to the viability of global value chains, allowing for 

more specialization in those production stages in which countries have a comparative 

advantage. Any reduction in trade costs, such as what would be made possible by the 

TFA, also becomes amplified in the opposite direction. The cumulation and 

magnification effects explained above take effect, but in a positive way, thereby 

lowering barriers and allowing more developing countries to become involved in global 

value chains (GVCs). (World Trade Report, 2015) 

 

More complicated production arrangements in GVCs have been analysed by Baldwin 

and Venables (2013). They distinguish between “snakes”, i.e. sequential production 

processes with each operation adding value in a predetermined order, and “spiders”, 

which combine different intermediate inputs in an assembly stage. Any GVC can be 

viewed as a combination of spiders and snakes. Given these differences in structure, 

the impact of trade facilitation on GVCs and trade will be more complicated and vary 
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depending on the structure of these chains. Firms face a trade-off between setting up 

manufacturing sites in different countries to reduce production costs and keeping 

production in one country to limit trade costs. In the case of snake-type GVCs, a fall in 

trade costs would lead to greater fragmentation and offshoring of production and 

expansion of trade, although the results are less straightforward in the case of spider-

type GVCs. (World Trade Report, 2015) 

 

2.2.3 Freight Transport system 

Freight transport is a vital component for the generation of welfare. It facilitates the 

movement of goods along a supply chain and therefore it is indispensable for the supply 

of goods and directly influences the efficiency of the economy (Sönke, 2011). As a 

result, transport demand is closely linked to economic development. Between 1995 and 

2008 the average annual growth of intra-European Union (EU-27) freight transport was 

2% and hence freight transport grew as fast as the economy, and during the economic 

downturn (2008-2009) when the GDP in EU-27 decreased by 4.2% freight transport 

dropped by 11.2% (European Commission, 2011).  

 

The amount and character of freight transport demand is determined by logistics 

decisions, which aim to move product efficiently along a supply chain. Changing 

logistics structures, e.g. decisions to centralise warehousing, and more just-in-time 

replenishment have led to an increasing demand for the delivery of smaller units in 

higher frequency and an increasing importance of time, reliability and speed (McKinnon, 
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2003). The increasing demand for small volume goods flows of at more frequent 

intervals has limited the scope of rail to maintain market shares (Woodburn, 2003) and 

many industries have increased their reliance on road transport. As a consequence, the 

growing demand for freight is mainly met by road while the market share of rail fell 

from 21% of total EU-27 inland freight transport in 1995 to 17% in 2008 (European 

Commission, 2011). 

 

 

Figure 2.2: A typical road freight transport. 

 

This development in the freight transport sector is a growing concern for sustainability, 

since road freight is responsible for a number of negative impacts. These include 

impacts on the environment (e.g., atmospheric emissions, use of nonrenewable fuels, 

waste and loss of ecosystems), on society (e.g. public health, accidents, noise and 

reduction of quality of life) and on the economy (e.g. waste of resources and 

congestion resulting in decreasing journey reliability and city accessibility) (Quak, 

2007). 
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Freight transport therefore finds itself in constant tension between efficient logistics and 

sustainable development. On the one hand, narrow delivery time windows and smaller 

consignments make it more difficult to achieve economies of scale in transport 

operations, while on the other hand there is increasing pressure to significantly reduce 

the environmental impact. This challenge is most significant in urban areas. Urban 

freight transport serves industry and trade which are essential wealth generating 

activities (Anderson et al., 2005). For people, urban freight ensures the supply of goods 

in stores and for firms it forms a vital link with suppliers and customers (Crainic et al., 

2004). Urban freight transport is therefore an important component for economic 

vitality of cities. However, the urban environment characterised by scarcity of access, 

e.g., congested roads, space constraints and limitations of infrastructure restricts the 

efficiency and quality of freight operations (Hesse and Rodrigue, 2004). To make things 

worse, urban freight is also a threat for urban sustainable development and is 

increasingly perceived as disturbing activity for passenger transport and citizens. Urban 

areas constitute the living environment of the majority of the population in Europe and 

the citizens’ demands on a high quality of life increase (European Commission, 2007). 

Though freight transport operations in cities represent only 20% to 30% of road traffic, 

they account for up to 50% of the emission of air pollutants (depending on the 

pollutant considered) by transport activities in a city (Dablanc, 2007). 

 

Wandel et al. (1992) present a hierarchical model for the analysis of logistics, transport 

and land-use that consists of the three layers freight flow, transport flow and 
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infrastructure. The freight flow is the top layer, which represents supply chains 

consisting of nodes and links. It determines the demand for freight transport in terms of 

shipment size, frequency, lead-time, delivery precision and flexibility. The second layer 

is the transport network, which translates the freight transport demand into traffic. It 

provides transport services, resulting in actual load unit flows that generate demand for 

vehicle flows. The traffic is realised in an infrastructure layer that consists of, e.g., roads 

and rail tracks on which vehicle movements take place. The layers are connected by 

markets where supply and demand of the different layers are matched. 

 

The hierarchical model of Wandel et al. (1992) represents the common perception that 

the demand for freight transport is derived from the economic activities that it serves 

and that the organisation of supply chains and transport networks determine the 

amount of traffic. Drewes-Nielsen et al. (2003) state that in this perspective transport is 

perceived merely as a residual effect of logistics, which makes it difficult to isolate 

transport as an independent activity. On the other hand, transportation and logistics 

can also be seen as complementary systems and there seems to be a growing 

acceptance to analyse transport as an activity embedded in its own systemic logic in 

transport chains (Woxenius and Sjöstedt, 2003). In this perspective, logistics depends 

on the mobility of goods, which is enabled by transport networks bridging the distances 

between the economic activities. It is the location of the logistics activities in relation to 

transport infrastructure that determines the nature, the origin, the destination, the 

distance and even the possibility of movements to be realised (Rodrigue et al., 2009).  
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Hence, improvements of freight transport capabilities can induce changes in logistics 

operations and hence foster transport demand (Hesse and Rodrigue, 2004). Transport 

networks and services are therefore inherently geographical as they link places together 

by enabling movements across space (Shaw et al., 2009). The availability of 

transportation co-determines location decisions of economic facilities, which leads to 

changes in the land-use system (Geurs and van Wee, 2004). Economic activity, which is 

the foundation for regional welfare, requires high levels of accessibility to input 

materials and markets. Therefore, transport infrastructure opens up markets 

(Lakshmanan, 2011). However, access to transport services is unequal and restricted by 

location due to unequal investment in transport nodes and links (Knowles, 2006). The 

regions with high levels of accessibility tend to be more competitive than peripheral and 

remote regions (Gutiérrez et al., 2009). 

 

2.3 Empirical Review 

A wide range of elasticities for freight transport have been developed and reported in 

the transportation economics literature. These elasticities vary by commodity, route, 

temporal and geographic scope, and model functional form, which makes it difficult to 

extrapolate a single potential for modal shift in response to a given parameter only. 

However, by using careful analysis and judgment, the estimated elasticities between 

modes, coupled with commodity flow and network-volume data, can be used to project 

modal shift potential. This method has historically been used to examine the effects of 
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price changes or infrastructure investments. By analyzing a set of scenarios, using 

elasticities to project the potential modal shift, and subsequently applying the resulting 

trip tables to the network, the effects of an infrastructure project or change in price on 

a modal split can be modeled.  

 

Elasticities can be a valuable tool to provide insight into modal shifts. Most research on 

elasticity has focused on modal cost, either direct cost or cost-incorporating variables, 

such as travel time. Here we are examining the use of elasticity to determine a modal 

shift from predominantly road to short-sea shipping within the ECOWAS sub-region, 

thereby reducing the cost of freight transport and enhance the development of intra-

regional trade.  

 

Elasticity of GDP is a parameter that allows simulating the direct relationship between 

economy and freight traffic movement. It controls the decoupling of trip generation and 

economic growth. Present trends show that improvement of the economy in a given 

region, which we can measure with an indicator such as GDP, implies a growth of 

freight transport volume. However, this trend can change in the future reinforcing or 

decreasing the relation. 

The quotient i

i

GDP

GDP
freight

freight





 is what we call elasticity and measures how much does the 

freight volume change for a given GDP variation. Both variations are relative 

percentage. The model allows controlling the elasticity with the parameter GDP. A 
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change of 1% in the elasticity is translated into a 1% variation of the predicted flow. 

Any number can be chosen, either negative or fractionary; a value of 0 means the 

model assumes present trend will not change in time. This parameter should only be 

different from 0 in case there is a change of trends between present and forecast 

scenarios. 

Econometric evidence suggests that freight activity (measured in tonnes) is closely 

correlated with GDP. This linkage between GDP and freight transport growth has for 

long been taken as a given, and freight transport is still seen as an essential driver of 

economic growth (DETR, 1999). Yet, ‘decoupling’ of the growth of freight pressures 

from economic growth has in recent years been adopted as a key objective of economic 

policies and a means to achieve sustainability, and the potential for decoupling has 

been recognised. Recent research has suggested that the strong coupling between GDP 

growth and freight demand may be weakening, especially in the ‘peripheral’ EU 

countries, including the UK (Tapio, 2005; McKinnon, 2006). 

The analysis of the freight elasticity is conducted by means of the method of arc 

elasticity. According to this method it is necessary to take into account the following 

calculations: "decoupling" is dealt with the present study focusing on the analysis of the 

growth rates of GDP and growth rates of indicators describing freight transport demand 

(freight volume). Thus decoupling of the evolution of freight demand from the evolution 

of GDP has taken place, the freight transport demand and growth path being of lower 

growth rates than GDP.  
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2.4. Short Sea Shipping Defined 

Short sea shipping by definition includes: 

(i) National coastal traffic between two ports in the same country; 

(ii) International traffic from one port to another in a regional bloc, and 

(iii) The leg of inter-ocean trades within a regional bloc. 

We chose to use this broad definition because of the need to look at the potential role 

of short sea shipping as an alternative to inland transport. 

 

Short sea shipping comprises different types of carriage as follows: 

 Tramping of dry goods or liquids in full bulk carriers, for a shipper (or a limited 

number of shippers). Tramping accounts for the major share (80 per cent) of 

intra-Community maritime transport by volume. 

 The carriage of general cargo, usually unitized (containers) by carriers which, in 

theory at least, operate regular services for a large number of shippers (liner 

services). A variety of vessels are used: multipurpose ships, containerships, roll-

on/roll-off vessels). 

 

The short sea shipping market is regarded as highly competitive. Two techniques are 

used alongside each other: traditional unimodal port-to-port transport, chiefly for bulk 

transport, and multimodal transport comprising a maritime leg, for general cargo. 

General cargo traffic is generally dependent on “feeder” or tonnage contracts with one 

or more shippers, in order to ensure sufficient freight flows to enable more frequent 
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round voyages. Non-contract transport or spot charters supplement “feeder” and 

contract cargoes. The low returns on short sea shipping, due equally to intra-modal 

competition and competition from inland transport, is partly offset by the fact that 

multimodal techniques enable more efficient management of container fleets, facilitate 

repositioning and, lastly, reduce voyages with empty containers. 

 

The majority of operators specializing in short sea shipping are “niche” carriers for 

whom national coastal shipping has recently expanded to Community-wide and even 

Europe-wide traffic (intra-European international transport) and who still have a 

traditional approach to their business, although they are capable of offering a door-to-

door service. However, this is a sector that is changing radically. Many services have 

been set up over the last few years, but many have been short-lived. In contrast, it 

should be noted that the most recent innovations have been where maritime carriers 

have been able to offer inland carriers an alternative to road (road trailer transport in 

the Mediterranean) or to integrate themselves into the logistics chains of shippers, 

going so far as to provide floating storage on their vessels (for the automobile industry 

and whisky exporters). In the Adriatic, the development of links served by high-speed 

combination ro-ro ships has been going on for some years now. Lastly, intra-European 

maritime traffic is increasingly being served by modern, high-performance 

containerships ECMT (2001). 
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There is, yet, no consensus among experts on the definition of coastal shipping or short 

sea shipping (SSS) as used in most regions of the world. In their review of short sea 

shipping definitions, Musso and Marchese (2002) proposes four classification criteria: 

(a) geographical, based on rout length; (b) supply approach, based on type-size 

containers; (c) commercial criteria or demand distinguishing between ‘feeder traffic’, 

intraregional traffic and nature of load; and (d) legal approach, according to member 

ports of the same state. These classifications refer mainly to operational maritime 

aspects of short sea shipping, for example, in Henesey and Yonge (2006) who identify 

short sea shipping as; ‘the shipping of cargo or goods for relatively “short” distance or 

to nearby coastal ports. 

A broader definition assumes that the main characteristics of short sea shipping is its 

position within the intermodality nexus with road and or/rail Lombardo (2004). By 

considering the transport system as a whole, short sea shipping acts as a complement 

of other modes such as road or rail services, and is a competitor when providing 

alternative transport services in the same point-to-point market already served by road 

transport, conventional rail services or even air transport services.  

Short sea shipping is also defined as: “Commercial waterborne transport that does not 

transit an ocean. It is an alternative form of commercial transportation that utilizes 

inland and coastal waterways to move commercial freight from major domestic ports to 

its destination”  MARAD (2003) 
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The lack of definitional consensus does not point to merely a semantic confusion; but 

rather the inability to analyse short sea shipping universally in such a way as to develop 

public policy initiatives and understand the market conditions essential for commercial 

success.    

Short sea shipping is developing within the context of national and international 

transport systems; primarily as a non-deep sea complementary segment to truck and 

rail transport. Thus, its importance increases as it finds itself at the nexus of a seamless 

intermodal transport system that enjoys efficient cargo handling at each node 

(Lombardo, 2014). Short sea shipping is a beneficiary of technological advances related 

to vessels it uses and the congested and increasingly costly land transport of goods. 

Sea transport consists of international-that is, deep sea – and short sea shipping 

services. Although various definitions of short sea shipping exist, the United Nations 

Economic Commission for Europe, European Conference of Ministers of Transport 

(ECMT), and the European Commission (EC) (2001) jointly defined short sea shipping 

as ‘the movement of cargo by sea between ports situated in non-Europe’ countries 

having a coastline on the enclosed seas bordering Europe’. Short sea shipping services 

are needed both for feedering, that is distribution of intercontinental shipment, and 

intra-continental transport. As such, short sea shipping is the modern equivalent of 

coastal shipping.   

Today, road freight transport and intra-EU short sea shipping have roughly the same 

transport performance in tonne-kilometres. Intra-EU short sea shipping performs 40% 
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of all tonne-kilometres in Europe while the share of road transport is 45% (DG Energy 

Transport, 2003). In terms of tonnes transported in Europe, however, road transport 

holds a share of more than 80% (Trilog, 1999). That is due to the fact that road 

transport has a relatively short delivery market- and thus a relatively short transport 

distance on average, compared to the short sea shipping market.  

 

2.5 Transport Economics in Less Developed Countries. 

Transport investment forms a major component of the capital formation of less 

developed countries, and expenditure in transport is usually the largest single item in 

the national budget. Up to 40 percent public expenditure is devoted to transport 

infrastructure investment, with substantial supplements coming from outside 

international agencies such as the World Bank or in direct bilateral assistance from 

individual countries. 

 

Longo, and Sekkat, (2004) posited that broadly, transport may be seen to have 

functions in assisting economic development in poorer countries in the following ways: 

 First, it is a factor input into the production process, permitting goods and people 

to be transferred between and within production and consumption centres. 

Because much of this movement is between rural and urban areas, it permits the 

extension of the money economy into the agricultural sector. 
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 Transport improvement can shift production possibility function by altering factor 

costs and, especially, it reduces the level of inventory tied up in the production 

process. 

 Mobility is increased, permitting factors of production, especially labour to be 

transferred to places where they be employed most productively. 

 Transport increases the welfare of individuals, by extending the range of social 

facilities to them, and also provides superior public goods such as greater social 

cohesion and increased national defence.  

 

Transport economists have made significant contributions in assessing in detail the role 

that transport may play in assisting economic development in Third World countries. At 

the microeconomic level they have developed techniques of project appraisal that 

permits more scientific assessment of the costs and benefits of individual transport 

projects to be conducted.  

“Increased linkages among African countries, through an expansion of intraregional 

trade, can be a crucial device for creating the necessary growth spillovers and fostering 

the regional take-off” (Longo, and Sekkat, 2004). 

The Lagos Plan of Action, adopted by African Heads of States in 1980, sought to 

enhance such spill overs through economic integration. The commitments in this plan 

were translated into concrete form in 1991 when African Heads of states signed the 

treaty establishing the African Economic Community in 2001, the process of integration 

was renewed through the launching of important initiatives; the Millennium Partnership 
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for the African Recovery put forward by South Africa, Algeria and Nigeria, and the 

OMEGA Plan proposed by Senegal. Those plans were subsequently merged to form the 

New Partnership for Africa’s Development (NEPAD) in 2001. 

Over the past decades, however, the outcome of regional integration in Africa has been 

disappointing (Longo, and Sekkat, 2004). According to the report on Assessing Regional 

integration in Africa (ARIA IV), in recent years, the volume of goods moving across 

borders and the value of international trade globally have increased exponentially. Yet 

African countries’ trade with the rest of the world has declined from 10% in 1950 to 

about 2.5% in 2008. Trade within Africa continent also has been meagre. Recent data 

show that on average over the past decade, intra-African trade stands at about 10% to 

12%. Compared with other regions, Africa’s trade performance inside its borders needs 

substantial improvement.   

Econometric analyses confirm that regional integration has not been successful in 

Africa. Elbadawi (1997), investigated the determinants of intra-African trade and 

concludes that regional integration (through its various regional scheme) has been a 

failure. Foroutan (1998), desegregating African trade, show that no regional integration 

scheme has been successful in elevating intra-African trade beyond a negligible portion 

of total trade. Notwithstanding geographical proximity, African countries trade more 

with European Union (EU) than with other African economies.        
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In this regard, Africa is pursuing an integration agenda as a collective development and 

transformation strategy leading to eventual creation of a continental market. Regional 

integration helps develop larger market, foster greater competition and improved policy 

stance in many areas of the implementation agenda (ECA, 2012). The pressure of 

globalisation is forcing firms to and countries to seek efficiency through larger markets 

and enhanced competition. A modern manufacturing plant will have to produce a larger 

output than the low level of domestic demand that a single underdeveloped country can 

absorb. Pooling economies and markets together through regional integration thus 

provides a sufficiently wide economic and market space to make economies of scale 

possible.    

To this end African countries have established the African Union (AU), created various 

Regional Economic Communities (RECs), and have held at heart the ideals of the Abuja 

Treaty establishing the African Economic Community and the Constitutive Act of the 

African Union. In this context, the RECs are pursing integration through free trade, and 

developing Customs Unions and a common market (ACM) and an African Economic 

Community (AEC), whereby economic, fiscal, social and sectoral policies will be 

continentally uniform.  

A major aim of these efforts is to expand intra-African trade by breaking down tariff and 

non-tariff barriers and enhancing mutually advantageous commercial relations through 

trade liberalization schemes, because trade has made and will continue to make a 

tremendous contribution to economies in many developed and developing countries. 
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Trade enable countries to specialise and export goods that they can produce cheaply, in 

exchange for what other can provide at lower cost.  

However, despite Africa’s determination to dismantle trade restrictions in order to 

create a common market within the framework of regional and sub-regional 

agreements, barriers to intra-African trade persist and have impacted on the level of 

this trade. On average over the past decade, only about 10% to 12% of African trade is 

with African nations, while 40% of North American trade is with other North American 

countries, and 63% of trade by countries in Western Europe is with other Western 

European nations (ECA, 2012).  

Table 2.1 Value of trade within groups in millions of USD and percentage 
shares of Africa’s trade. 

Trade 
bloc/REC 

 
2000 

 
2001 

 
2002 

 
2003 

 
2004 

 
2005 

 
2006 

 
2007 

Average 
2000-2007 

CEMAC 112 134 128 172 191 219 270 335 195 
CENSAD 4060 4249 4182 5273 7120 8905 10305 12653 7093 
CEPGL 11 12 14 16 21 24 27 33 20 
COMESA 1932 2039 2234 2724 3403 3939 4914 5048 3279 
EAC 422 503 525 631 828 946 1407 1746 876 
ECCAS 207 219 187 215 244 279 343 426 265 
ECOWAS 2471 2702 2483 3292 4717 5840 6538 8057 4512 
IGAD 576 741 729 1031 1031 1247 1408 1698 1057 
IOC 56 71 98 117 172 177 191 227 139 
MRU 7 6 7 8 9 10 13 16 9 
SADC 3913 3906 4252 4726 6924 7958 9563 12802 6755 
UEMOA 686 744 841 968 1166 1310 1680 2085 1185 
UMA 1190 1224 1334 1483 1512 2074 2725 3384 1866 
A 11631 12466 13224 15572 20994 24854 31660 39565 21246 
B 133416 129508 144445 176929 232189 273509 329785 418931 229839 
C 9 10 9 9 9 9 10 9 9 
World 
Trade 

6653669 6414703 6664703 7771121 9462990 10776488 12337928 14056584 9267286 

D 2 2 2 2 2 3 3 3 2 
Legend: A=Value of Intra-Africa trade; B=Value of Africa’s trade with world; C=Intra-Africa trade in %;  
D=Africa’s share in world trade 
 
Source: Compiled from DOTS,IMF February 2009 
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Table 2.1 provides data to show the scope of intra-African trade and Africa’s share of 

world trade over the period 200-2007. Latest figure for 2009 exhibits a similar trend. As 

can be observed, intra-African trade average around 10% of Africa’s trade, while 

Africa’s share in world trade is about 3% on average.   

 

Table 2.2: Average per cent share of import sources between 2000 and 2009 

REC Africa China Asia EU Japan USA ROW World 

CEN-SAD 10 9 7 40 3 7 26 100 

COMESA 13 10 8 34 4 7 25 100 

EAC 15 8 12 21 6 5 34 100 

ECCAS 20 9 7 41 2 9 14 100 

ECOWAS 15 11 9 33 3 7 23 100 

IGAD 12 11 14 20 4 5 34 100 

SADC 14 11 8 33 4 8 24 100 

UMA 5 7 3 56 2 5 22 10O 

Source: Compiled from IMF DOTS 

Table 2.2 presents the major sources of Africa’s imports and their percentage shares. 

Row 6 shows the combined share of ECOWAS imports from the rest of the world. 

Furthermore, the major sources of imports to Africa lie outside the continent. 
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Table 2.3: Africa’s world exports and imports: Average trade figures in US$, 
1995-2006 

Product Categories Exports to 
World 

Imports from 
World 

Difference 

    
Basic food 14,875,274 21,052,701 -6,177,427 
Beverages and tobacco 1,934,175 1,653,717 280,458 
Ores, metals, precious 
stones 

19,304,114 3,931,312 15,372,801 

Fuels 81,278,815 17,188,542 64,090,273 
Manufactured goods 19,442,801 34,861,887 -15,419,085 
Chemical products 6,829,963 16,684,141 -9,854,178 
Machinery and transport 
equipment 

9,685,665 53,868,421 -44,182,756 

Product total 153,350,808 149,240,722 4,110,086 
 
Source: compiled from UNCTAD Handbook, 2008 
 

Table 2.3 also shows that between 1995 and 2006, Africa exported on the average 

about USD15 billion worth of goods in the basic food category against imports of about 

USD21 billion. This information suggests that Africa registered negative balance of trade 

in this product category. Matching Africa’s exports to the rest of the world against its 

imports from the world in this category also suggests a certain deficit or lack of self-

sufficiency in basic foods. Similar tendencies occur in terms of manufactured goods, 

machinery, transportation equipment and chemical products.   

Intra-regional trade in Africa faces numerous challenges. Beyond the structural 

constraints, such as a lack of resource and production complementarities between many 

African countries and low levels of incomes and investment, there are various 
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infrastructure related and policy induced impediments to intra-African trade (Ancharaz, 

et al., 2011). 

Symbiosis exists between infrastructure and economic growth. Good infrastructure 

spurs growth; conversely, increased growth results in a demand for more 

infrastructures (Eustace and Fay, 2007). Transportation systems play a key role in 

moving factors of production which are foundational to the cost of trade, the global 

competitiveness of each country and its development prospects. Although the ports 

anchor Africa’s imports and exports to the international markets, there is little coastal 

shipping in Africa. As a result, the impact of maritime ports on intra-Africa trade is 

indirect (ECA-ATPC, 2010). Africa is still at an early stage in developing its capacity and 

infrastructure for effective container handling. Considerable potential exist for traffic 

volumes to increase, thus exerting greater demand for container ports in the region in 

the near future. 

The current levels of trade on Africa’s inland waterways are far below their potential 

and have little impact on intra-Africa trade. This is the only mode of transport that has 

not benefited from African Union (AU) policy guidelines, partly because no international 

organization, except the International Maritime Organization (IMO), deals directly with 

such problems.  

Africa’s inland waterways have long been recommended as part of the solution to the 

continent’s transport development and networks integration, mainly for the 29 African 

countries with navigable waterways (UNCTAD- RMT, 2011). Yet relatively little effort 
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has been put into developing this energy-efficient mode of transport and promoting its 

integration with road and rail transport links. 

Programmes have been initiated by organizations and institutions over the past decade 

to improve inland water transportation, most notably are the various river and lake 

basin organizations. Each of the large lakes and rivers has set up an intergovernmental 

basin commission to manage water resources, including their use for transportation. 

The commissions’ effectiveness varies, however, due to their relative capacities. The 

initiatives would represent a new awareness of the possibilities offered by inland 

waterways in opening up rural areas.   

The practice of using the waterways for transporting cargo is known since the ancient 

times, when commodities were traded with ships travelling within sight from the coasts 

(Perakis, et al., 2008). The early merchant vessels were small in cargo capacity and 

tend to sail within sight of the coastline while moving goods and passenger from one 

port to another. Their schedule owing to their dependency on winds and tides, were 

flexible and thus their reliability was relatively low. Vessels and crew lost at sea were 

not an uncommon event.   

During the many centuries that ensued, and especially during the past approximately 

two hundred years, coastal shipping evolved whereby large vessels could carry 

increased cargo volumes as well as varied cargoes on a more flexible schedule. 

Advancing technological improvements increased safety. The merchant vessels became 

more fully integrated into their region’s economy (Lombardo, 2004).  With the advent of 



 
 
 

84 
 

automobile and truck leading to the development of national highway systems in many 

countries since the 1950s, coastal shipping entered a new phase, that of decline. 

The combination of government subsidies and reduced transit time for road transport 

had shifted cargo movement from water transport. Recently, increased road 

congestion; recognition of the extraordinary road construction and maintenance 

expenses; and technological advances of containerization and cargo handling had led 

many to view coastal shipping, in its new incarnation as short sea shipping, an 

attractive complement to road and rail transport (Lombardo, 2004). 

 

2.6 Factors Affecting Intra-Africa Trade 

Longo and Sekkat, (2004) investigating the determinants of intra-African trade using 

the gravity model, considered the impact of three key variables (economic policies, 

infrastructure and political tension) on trade between African countries. The coefficients 

of the variables of interest give clear-cut results. The results show that infrastructure 

(transport) is a crucial factor to the development of intra-African trade. Its coefficients 

are significant both for exporters and importers. Improvement in the infrastructure 

indicator by 1% in one country can boost intra-African trade by about 2%. Although 

previous findings on the impact of infrastructure on growth, particularly on the direction 

of causation are not conclusive (Holtz-Eakin, 1994), the weakness of infrastructure in 

Africa appears here as a major determinant of the low level of intra-African trade. This 

is in line with field surveys where exporters mention the lack of infrastructure as one of 



 
 
 

85 
 

the most important bottlenecks to the expansion of African trade (Longo and Sekkat, 

(2004).  

The crucial role of infrastructure in improving intra-Africa trade, and hence contributing 

to regional take-off of the continent, is also in accordance with the evidence by Richaud 

et al (1999) and Limao and Venables (2001). Although their purpose was different, 

Richaud et al (1999) have shown that 25% of the total gain from an improved 

infrastructure benefits neighbouring countries. Such spill over operates mainly through 

trade and FDI. Limao and Veneables (2001), comparing transport costs in sub-Sahara 

Africa with those in other regions, have found that the median transport costs for all 

other regions is below the African 25th percentile.             

 

2.7. Current Research on Short Sea Shipping  

Paixao and Marlow (2002) research provides a good starting point for exploring the 

economics of short sea shipping. They note that short sea shipping works in Europe 

because between 60% to 70% of industrial production capacity lies near its sea coast 

or its inland waterway network.  In addition, the mode of transport does not suffer from 

the same hours of service restrictions enjoyed by other modes (and so there is higher 

utilization of the assets available). Furthermore, severe road and rail congestion in 

Europe means that there have been road pricing schemes imposed or limits placed on 

access to the network. Short sea shipping also has the added advantages of being 
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highly energy efficient, while producing lower levels of air pollution and having lower 

fatality rates than road. 

On the other hand, Paixao and Marlow (2002) contend that it is a disadvantageous 

mode from the shippers’ point of view. It is slow and complex; the transport chain is 

not integrated but ‘a broken chain’, due to the lack of integration with the land modes 

at either end of the short sea service.  This interoperability problem tends to affect 

information technology systems and documentary requirements as well. Short sea 

shipping suffers from image problem in Europe (Paixao and Marlow, 2002). 

Port charges are also a significant factor in the competitiveness of short sea shipping. 

The transit time faced by shippers is much longer than European shippers expect rates 

to be at least 35% lower to offset increased inventory cost, European Commission 

Transport Research (1996). In other words, the shorter the distance, the less likely 

short sea shipping is competitive against the truck mode on cost. Weisbrod (2002) 

concludes that the longer the distance, the less likely short sea shipping will be 

competitive on transit time. 

In short, short sea shipping has difficulty meeting the service and price requirements of 

shippers. Standenes and Marlow (2002) concluded that port pricing offers some 

assistance in this regard. They suggested that ports, seeking to improve short sea 

business, might develop a differential port pricing policy, one that reflects the time-

sensitive nature of the vessel. Less time-sensitive short sea vessel might call at a 
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discount relative to time-sensitive deep-sea or short sea vessels, encouraging some 

modal switching and a better allocation of port resources Standenes and Marlow (2002) 

The critical question is where do the monetary benefits lie? Short sea shipping yields a 

saving of 10-20% against over the land Jonkman (2002); however, it is not clear who 

these savings accrue to- the customer (as a net economic benefit), the carrier, or cargo 

owner in terms of lower transport prices. Identifying the financial winners (and losers) 

is critical to understanding what can be done to influence shipper adoption rates.      

On the US side, Weisbrod (2002) noted that the economics of short sea shipping are 

more likely to be fraught with difficulty. The cargo carrying capacity of short sea vessels 

is significantly greater than that of trucks, so much so that the capital cost of the 

transport equipment means that the short sea option is riskier to offer Jonkman (2002). 

Viable services require reliability, high frequency and short transit times in order to gain 

the benefits of reduced road congestion and reduced fuel consumption and pollution 

effects (Port of Hamburg, 2002). 

In sum, the existing research indicates that there is need to be at least two conditions 

in place for feasible short sea services: road congestion sufficiently severe to increase 

unreliability of land transport delivery times, and environmental savings sufficient that 

customers are willing to pay for them.  

Over the last 10 years, there has been considerable interest in converting those who 

transport their goods by land-based modes of trucking and rail to use of coastal 

shipping as a means of mitigating greenhouse gas emission (Mary R. Brooks, et al,. 
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2006). In spite of the significant rhetoric in support of short sea shipping by 

governments, the conversion of buyer of freight transport services from trucking and 

rail to short sea shipping has not lived up to expectations. There have been numerous 

studies within North America looking at what is necessary to make a short sea shipping 

service work (for example, MariNova Consulting Limited, 2005,2009; Cambridge 

Systematics Inc., 2007; CPCS Transcom, 2008; Kruse and Hutson, 20100) and 

government findings that the US freight interest are reluctant to use short sea shipping 

(GAO, 2005). Likewise, there have been numerous case studies in Europe (for example, 

Paixao and Marlow, 2002; Garcia-Menendez et al., 2004) but few have provided help in 

understanding what it takes to convert buyers to this mode. 

Studies in North America have found that there are several factors necessary for coastal 

shipping to work. One of these is freight distance. Freight distance is a key factor in 

determining whether coastal shipping is a viable alternative when compared with truck 

or rail alternatives in North America studies. There have been successful coastal 

shipping operations in market of longer distances, but on shorter distances < 1000 

nautical miles, time and conditions favour the road mode. Brooks and Trifts (2008) 

found that shipping could only be competitive with trucking in corridors under 1000 

nautical miles in certain circumstances, like the longer road route around the Bay of 

Fundy. 

In Europe, the most successful services in the Marco Polo case studies have included 

shipping distances of greater than a 1-day truck driving distance. In the Australian 

context, the Commonwealth of Australia (2006) and Meyrick and Associates (2007) 
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have argued that coastal shipping is only competitive in corridors of more than 2200 

road kilometres. This assumption has not been tested.   

Most research that has been conducted so far in the US was in the form of preliminary 

and empirical studies that examined the major issues and the viability of certain 

proposed short sea operations. Their methodology relied on surveys of transport 

stakeholders, either by interview or questionnaires, in order to determine the factors for 

the success of prospective short sea services in the region. Few of these studies 

included a market research analysis using cargo flows and projected transport costs. 

The short sea shipping co-operative programme (SCOOP) has funded three studies on 

short sea shipping. The first study, by the US Merchant Marine Academy, presented an 

economic analysis of a proposed short sea service with a ro-ro vessel designed to carry 

80 tractor-trailer (Lombardo et al., 2005). The estimation of the required freight rate 

revealed that this is lower than the truck’s freight rate for distances longer than 200 

miles. This analysis however, did not include the terminal costs and the port fees, which 

in the case of SSS can be a major part of the total transportation cost. The study also 

presents a survey/questionnaire that was sent to various industry stake holders, such as 

port authorities, shippers, and ship-owners. The results show that the market size and 

transportation demand for short sea services are the most critical factors for them. 

A comprehensive analysis of the external benefits of the SSS is presented in the second 

study that was conducted by the National Ports and Waterways Institute at the 

University of Orleans (National Ports and Waterways Institute, 2004). These public 
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benefits, such as reliving highway congestion, improving air quality and road safety, are 

identified and quantified for two cases of prospective short sea operations in the US 

east coast; a short route from New York to Boston and a longer route from New York to 

Miami. In both cases, the use of ro-ro ships appear to be very competitive compared 

with the truck mode in terms of the projected required freight rate, because of the high 

external cost of the trucks. In the third study by the institute, these quantified external 

benefits are applied for the assessment of the Harbour Maintenance Tax (HMT), which 

is one of the obstacles to the expansion of SSS (National Ports and Waterways Institute, 

2004). The HMT is a fee paid every time a vessel enters a US port for any delivery of 

domestic or international cargo. The study examined the consequences of a possible 

elimination of the HMT. The conclusion is that the external monetary benefits of SSS 

outweigh the revenues from that fee. 

Local and state authorities have also taken their own initiatives in promoting the idea of 

SSS. On the US east coast, the I-95 Corridor Coalition is an alliance of transportation 

agencies, 12 US east coast state departments of transportation, port authorities, private 

and public organizations. Their main motivation is the alleviation of highway congestion 

and the negative environmental impact that the trade growth has caused in the region. 

The coalition has developed several transportation projects with state and federal 

funding. A study, conducted by Cambridge Systematics Inc. (2006) for the coalition, 

investigated the current situation and the future opportunities for a modal shift from 

road mode to sea mode on the US east coast. The study is based on existing SSS 

services and extrapolates their results for future operations. The most important 
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contribution of the study however, is that it tries to estimate the commodity flows and 

thus to identify any potential short sea market in the region. The authors used the 

Freight Analysis Framework, developed by the US FHWA, to quantify the commodity 

flows and highlight the trade corridors. The study did not include a cost-benefit analysis 

of the external and the total costs of such a modal shift. The authors also conducted a 

survey with interviews of transportation stakeholders in order to access their interest in 

SSS. Overall, their findings show a positive attitude towards prospective short sea 

operations on the east coast. On the east coast, Wester Transport, a trucking firm 

investigated the possibility of establishing a short sea service on the US west coast. 

They proposed a National Water Highway System with six ships that can carry 20% of 

the region’s general cargo volume. Their published white paper (Silva, 2005) is a 

description of the proposed operation, which consists of three short sea routes; a north 

to south ro-ro ship service, a southern and a northern barge service. All the services 

include commercial and military cargo. The paper gives no further information about 

the costs of these services. 

Another study examined the potential of SSS on the Atlantic Coast of Canada and the 

north-eastern US (Brooks, et al., 2006). The authors investigated the demand for short 

sea services in the region. They also surveyed a group of shippers in order to determine 

the critical service requirements that SSS must fulfil. According to their survey, SSS 

should provide door-to-door services at a competitive price. There is also a strong need 

for policy changes from the governments of Canada and of the US, in order to make 

SSS more attractive to shippers. The study revealed marginal opportunities for new SSS 
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services in the region. The case of SSS is examined, by the same authors, in their 2004 

paper as well (Brooks and Frost, 2004). The paper described in details the regulatory 

limitations in SSS in North America, from both Canada and the US, which impede the 

growth of SSS. It also stresses the fundamental issues to be addressed, such as the 

role of governments in supporting potential short sea operations. 

Several port authorities have also concluded their own feasibility studies in order to test 

how suitable their ports are for future short sea businesses. The port of Pittsburgh and 

the port of Canaveral are two of them. In 2003, the port of Pittsburgh Commission 

completed an ambitious pre-feasibility study for a container-on-barge service that links 

river terminals from Pennsylvania to Brownsville, Texas and then to Montero, Mexico. 

The University of Rhode Island conducted a study for converting a closed US Navy 

facility at Quonset, Rhode Island into a new container port. The Canaveral Port 

Authority performed a study in order to determine the possibility of success of future 

SSS operations (Yonge and Henesey, 2005). This study includes a decision tool that 

sets weights on the various decision factors, which determine the possibility of a SSS in 

the Port of Canaveral. The decision factors are level-of-service indicators that can 

facilitate or hinder the establishment of a new short sea service. 

These weights were determined from previous studies and from one-on-one interview 

with SSS stakeholders, i.e. decision makers. Based on the above methodology, a score 

was estimated, which indicates the probability of success for a new service in the 

region. The results show that the Port of Canaveral is in a favourable position for the 

development of SSS services in the near future. 
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One of the few published reports, which criticized the direct funding of public short sea 

services, is the study from the US Government Accountability Office (GAO 2005). The 

GAO (2005) has conducted an independent review of SSS and its role in the US 

transportation system. Their area of interest is mainly the financing of SSS. GAO shows 

an unfavourable attitude towards the generous public funding of SSS and recommends 

a more systematic evaluation of public investments, based on detailed and rigorous 

cost-benefit analysis. GAO (2005) also proposes a variety of funding tools such as 

loans, loan guarantees, tax expenditures and joint private and public ventures for 

investing in port infrastructures and short sea ventures. The study raises one of the 

most important questions for the future of SSS which is “if federal funding is justified 

for the support of SSS?” 

In a study ordered by the US DOT, the feasibility of SSS is examined in four candidate 

trade corridors: US Gulf to Atlantic coast, Atlantic Coast, Pacific Coast and Great Lakes 

(Global Insight and Reeves Associates, 2006). The study assess the potential costs and 

benefits from a number of various perspectives, such as transportation cost, travel 

times and on-time reliability, capital investments, environmental impact, job creation 

and security issues. Transportation stakeholders were interviewed and they all, 

including the truckers, openly stated their interest for SSS. All corridors, except the 

pacific corridor, appear to have great potential for viable short sea services. There is 

enough cargo density to support modal shift from truck mode to SSS, although the 

domestic coastal market is highly unbalanced, with northbound flows significantly 

higher than the southbound flows. SSS should provide reliable ‘best-in-class’, door-to-
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door transportation services in a competitive price. The study also recommends that the 

major US container hub-ports should be avoided for new short sea services, in favour of 

smaller uncongested ports.    

 

 

 

 

  

 

Figure 2.2 SSS Conceptual Model. 

  

 

Figure 2.3: SSS Conceptual Model 

Source: Adapted from “Global Insight and Reeves Associates (2006)” 
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2.8.   Mode choice model 

There is a significant volume of literature available on modal choice and carrier 

selection that goes back more than three decades (Saleh and Lalonde, 1972; McGinnis, 

1979; Jerman, Anderson and Constantin, 1978); most pre-1982 carrier selection 

research focused on identifying those criteria viewed by the respondent to be 

“important” without weighting the salience of each criterion in the carrier choice 

decision. Brooks (1984 and 1985) extended this research using the Aaker and Day 

model of choice determinants to identify that, as price was perceived to be the same for 

all carriers under conference regulation, carrier reputation was the key decision 

determinant. Subsequent longitudinal research by Brooks (1984 and 1985) found that 

the relative importance of various service attributes had changed, with transit time 

becoming a determinant attribute and the reputation of the carrier diminishing in 

salience. Further study (Brooks, 1995) concluded that shippers’ requirements are 

dynamic with market conditions; they change over time, and that the container shipping 

market is divisible using both customers and geographical markets and customer 

groups. This approach has been a foundation for work by others in ferry and port 

decisions by truck drivers (Mangan, 2000) and in port selection by shipping lines (Lirn 

et al., 2004) 

There are several conclusions to be drawn from these earlier studies. First and 

foremost, shippers choose carriers based on either contracted arrangements or 

transaction-based arrangements. They often perceive very small differences between 

carriers within a mode and, as a result, split the business. Such splitting the business is 
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not captured in studies that focus on a single transaction and, as splitting the business 

has grown more prominent in the risk management strategies of transport buyers, this 

research adds a new dimension in transport choice research methodologically by 

allowing the choice to be an allocation decision as opposed to a binary choice. Binary 

choice models (for example Bolis and Maggi, 2003) do not garner the richness of data 

that a binary choice model with partial allocation will.  

(Garcia-Menedez, et al., 2004) investigated a road versus short sea discrete mode 

choice in Europe, drawing conclusions from personal interviews with freight buyers in 

four industry sectors and identified the modal splits for these sectors. They found, 

based on their analysis of the aggregate data, that shippers’ choice of short sea 

transport is more sensitive to changes in road transport prices than to changes in sea 

transport costs, concluding that modal switching to short sea could be induced by 

imposing an “ecotax” on road transport. 

Mode choice has also been found to be a function of distance (Jiang, et al 1999) with 

distances under 700 km dominated by truck and distances over 1400 kms dominated by 

intermodal. The shorter the distance, the less likely that short sea shipping would be 

perceived as competitive against the truck mode on price (Paixao and Marlow, 2002). 

Bolis and Maggi (2003) also focused on the critical issue of time, a factor of substantial 

difference between truck and Short Sea (the slower but usually less expensive and less 

polluting option). Therefore, it is important to test for the role of distance as well as the 

price, as transit time trade-offs will vary with distance. 
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The majority of choice research today is theoretical and has very little applicability to 

the realities of the global freight transport market, where shippers make decision in a 

dynamic environment where prices fluctuate rapidly, customers have varying demands 

including short delivery windows, and product characteristics can mitigate service 

benefits. Mode choice is seen as modelled and shown in figure 3 and the instrument 

designed to present real alternatives so as to capture the major influences to test the 

model. 

 

 

  

 

 

 

 

 

 

Figure 2.4. SSS Mode Choice Model 
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 All variables represented in figure 3 are tested in the research, by systematically 

manipulating the various service characteristics in the choice profiles, by asking 

respondents’ about their propensity to switch from truck to short sea shipping to test 

the effects of the two situational variables, and by collecting data regarding buyer 

requirements to include as covariates in the models (Garcia-Menendez et al., 2004). 

The approach, although initially based on existing known factors of influence price, 

transit time, frequency and soon is reinforced by recent findings in mode choice 

research. Garcia-Menendez et al (2004) use cost, transit time and frequency as 

determinants of mode choice in a freight transport mode choice problem. Likewise, 

frequency of services, reliability, and time are critical factors in mode choice (Shinghal 

and Fowke, 2002). While the study tested the impact of these basic transport service 

characteristics, the research also examines factors not existing in the mode choice 

literature-perception of the mode, as well as buyer characteristics that may influence 

choice, e.g. the value of the cargo, its perishability and the company’s environmental 

philosophy.   

 

2.9. Short Sea Shipping As a Component in Intermodal Supply Chain  

Taylor (1993) claims that intermodalism is the key to increasing the productivity and 

competitiveness of the freight transport industry as a whole, while maintaining the 

environmental balance. This is because effective intermodalism ensures the use of the 
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most efficient mode of transport at each stage, thus reducing congestion, energy 

expenditure and pollution. 

Transport companies have to learn to question conventional shipping wisdom if they are 

to support just-in-time inventory strategies (Buxbaum, 1995). For example, coastal 

shipping needs to be viewed as one of the components of a multimodal supply chain 

system, coordinated to accomplish the goal of efficient through transport. Although 

coastal shipping by itself may be economical, the through door-to-door transport costs 

of transhipment and providing feeder services introduce substantial cost factors that 

may render intermodalism using coastal shipping uncompetitive. 

However, the example of rail companies in the USA suggests that all may not be lost. In 

the late 1980s, US rail companies could not work with shippers or road haulier to 

market intermediate services (Martin, 1996). Since then, however, they have 

repositioned themselves as transport ‘wholesalers’, providing transport at the beginning 

and the end of the rail leg (Richardson, 1996). If road hauliers have to review their core 

business in the light of road congestion and unfavourable legislation intended to 

internalize their external costs, short sea shipping may be able to adopt a similar role as 

the US rail companies. Road freight transport would operate the collection and 

distribution, leaving the longer distance bulk consignments to coastal shipping (Peeters, 

1995 and Levander, 1993).    
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Furthermore, the numerous short sea shipping conferences and the various surveys in 

the US and Europe have revealed that the integration of short sea shipping into the 

intermodal transportation and logistics chains is imperative for its success.  

 

Figure 2.5: Short sea shipping freight 

An empirical research study was conducted in 2002 among short sea shippers in the UK 

using Delphi approach, i.e. a systematic collection of informed independent judgements 

from a panel of experts (Saldanha and Gray, 2002). They agreed that short sea 

shipping should be integrated into intermodal transportation. Similar questionnaires 

among shippers in the US showed that on-time reliability and door-to-door capability 

are the leading factors in their choice of transportation mode. Short sea shipping should 
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be an integral component of a multimodal transportation network that will provide on 

time reliability and will meet modern door-to-door and just-in-time requirements. While 

short sea vessels will take over the long-haul leg of the freight transportation chain, 

trucks will pick up and deliver the cargo to the final destinations. 

The trucking industry can be an ally and a complementary mode for short sea shipping. 

Trucking companies can become partners instead of competitors for the long-haul 

freight transportation and can further assist the growth of short sea shipping. 

Additionally, port authorities are increasingly interested in ‘feedering’ their international 

containers to smaller satellite ports, using short sea shipping, as a way to increase their 

yard capacity and improve their terminal efficiency. 

The recent developments in supply chain management and the new trends of 

globalization, decentralized production and outsourcing of logistics to third party 

providers can benefit short sea shipping. Modern logistics has become an essential part 

of the production process. Supply chain requirements focus not exclusively on speed, 

but on time reliability, with just-in-time transportation and zero inventory cost. 

Combined truck and short sea shipping can take advantage of their efficiency, reliability 

and flexibility.  

Door-to-door cargo transportation requires the close cooperation of different modes. 

New technologies, such as cargo tracking can facilitate that coordination and increase 

the level of service. The intermodal terminals as cargo transfer points are a crucial part 

of the intermodal transportation chain. Supply chain management has led to the 
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creation of central-transhipment facilities or hub terminals (Saldanha and Gray, 2002). 

Short sea shipping can exploit all these opportunities in logistics and become a modern 

form of intermodal transportation.             

 

2.9.1. Combating Load Incongruity 

A problem frequently met in multimodal systems is the incongruity between sizes of 

loads at different stages in the logistics chain. The success of intermodalism is often 

based on coordinating the mismatch of finely divisible demand and lumpy supply at 

various stages in the supply chain (D’Este, 1996). For example, it may be necessary to 

match small consignments (pallets) to a transport unit (truck or container), or many 

small transport unit loads devices (containers) to a larger transport unit (ship). 

To overcome this problem, Konings (1996) recommends a TSCD (transhipment, 

storage, collection and distribution) centre. Given sufficient activity within a terminal, 

automated transhipment between ship and holding area eliminates feeder road or rail 

transport waiting time and congestion at the terminal. This requires programming and 

scheduling of feeder, pick-up and delivery services, and, therefore, efficient information 

flows (Richardson and D’Este 1996). An EU communication (1997) outlines just such 

measures intended to encourage intermodal transport. The creation of an electronic 

clearing-house for intermodal timetables is proposed to harmonize service quality and 

performance of the modes. The same communication also outlines EU proposals for a 

framework for standardizing real-time electronic data processing systems and paperless 
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documentation procedures to eliminate administrative bottle-necks and enable the 

collection of intermodal statistics. This would help overcome the current lack of market 

information, in particular market segmentation to identify distinct groups of shippers 

with similarly characteristics (Martin, 1995). Thus, operators could recognize potential 

market segments within long-haul internal traffic, identified as the area of the greatest 

potential for a shift from roads to water under marginally changed conditions (Packer, 

1995) 

 

2.9.2 Consolidation and breaking-bulk 

In a study to access a strategy of freight consolidation to reduce transport costs and 

improve service levels after the deregulation of the US transport industry, Ha et al 

(1988) suggested that shippers should segment their customers geographically and 

establish one consolidation point in each area. Coastal shipping operators can use 

similar stratagem to operate freight consolidation centres in ports, where less than 

container loads (LCLs) for a particular region can be made up in to a full container load 

(FCL). Where feasible, the collection of raw materials can be coordinated with delivery 

of finished goods to reduce empty backhauls (Deroulet, 1993). The compatibility of the 

products on each haul will obviously influence the feasibility of this proposal. 
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2.10. The Social and Environmental Case for Short Sea Shipping 

Longer supply chains have increased the demand on transport, particularly road freight 

transport, since in many industrialised economies, there has been a shift from primary 

industries (mining and agriculture) to manufacturing, for which road freight is better 

suited for domestic transport than other modes (Schipper, et al., 1997). At the same 

time, there has been an improvement and growth in the supply of road networks, thus 

increasing the commercial superiority of road freight transport. In illustration, between 

1987 to 1997 the proportion of freight transport by road (in tonne km-1) in Great 

Britain increased from 58% to 67% [Department of the Environment, Transport and the 

Regions (DETR), 1998]. This has however, led to a strain on the general environment in 

terms of pollution and congestion. 

The growth of road freight transport results in part from indirect government 

assistance, aimed primarily at increasing public mobility. According to British 

Government, social costs such as pollution and congestion are not met by the producer 

(road freight transport). Consequently, the price of road freight transport falls below its 

marginal social cost, especially in the most congested parts of the road network (DETR, 

1998), a view shared by the European Commission (Kinnock, 1995). Further road traffic 

growth is likely to worsen congestion and pollution. 

Coastal shipping has the advantage of not requiring any track or way infrastructure, the 

consumption of resources in the construction and maintenance of ports and their access 

has to be taken into account. Evidence from the US suggests that coastal shipping is 
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the least polluting mode, since although maritime vessels produce similar pollutants to 

road freight transport, they (maritime vessels) produce a much lower total quantity of 

emission, which tend to occur over different ecosystems than those from that of motor 

vehicles and so are less likely to affect land-based ecosystems (Kinnock, 1995). The 

European Commission advocates greater use of short sea shipping, because it has 

much higher energy efficiency than other modes of transport, and consequently, less 

CO2 per tonne carried (European Commission, 1999). Supporting this conclusion, 

Hashimoto (1989) reports that coastal shipping is the most energy efficient mode in 

Japan, an Island nation in some ways similar to the United Kingdom. 

Stricter measures to improve road vehicle emission standards and measures such as a 

carbon tax appear to have little effect on freight modal choice. Furthermore, any 

increases in fuel prices and duty in the UK and other European countries appear to be 

unpopular with the general public, particularly following blockades by road haulage 

owners and drivers in 2000. Therefore, despite some limited measures of government 

support, the coastal shipping industry will also need to undertake its own initiatives to 

adapt and to attract new markets.      

2.11. Benefits of Short Sea Shipping  

2.11.1     Freight Transportation related externalities  

Freight transportation is a major component of international trade. Freight 

transportation systems transport cargoes from their origins to their destinations, 

distributing natural resources and other commodities. Therefore, efficient transportation 
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networks are key elements for economic growth. However, the rapid expansion of 

trucking as the dominant mode of domestic freight transportation in the US (table 5) 

has caused environmental and societal problems, such as air pollution, traffic 

congestion, accident, noise, road damage etc. These significant side effects are called 

negative externalities or external costs and are hidden costs imposed on the economy 

and the society.  

Reduction of the transportation-related externalities can be achieved by the 

implementation of new technologies and by the establishment of new public policies. It 

can also be achieved operationally by changing transportation patterns and/or stwiching 

from road transportation to greener modes such as the water mode (short sea 

shipping), thus creating a modal shift. Short sea shipping is a sustainable mode of 

freight transportation that has environmental and societal advantages over the other 

modes. 

Table 2.4. Modal Split of Domestic USA Freight Transportation  
 

 

 
 
    

Source: US Department of transportation, bureau of Transportation Statistics, 2008 

 

 

Truck  Rail  Water  Other 

Commercial freight activity in the United States by transportation mode, 2002 

Tons  60.1%  10.2%  8.6%  21.1%  

Ton-miles 34.4%  31.1%  11%  23.5% 
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Table 2.5. Energy Use of Freight Transportation  

 

 

 

          Source: UN Commission of Sustainable Development, 2001. 

The main benefits of short sea shipping are the following: 

2.11.1a.Improved energy efficiency: The transportation sector utilizes about 30% 

of all the energy used in the US and freight transportation consumes about 43% of 

that. Ships are the most energy efficient transportation mode why trucks are the least 

efficient (table 6). Economies of scale are in favour of short sea shipping. One 1500-ton 

barge can carry equivalent load of 60 trucks or 15 rail cars. Based on the number of 

miles, one ton can be carried per gallon of fuel; an inland barge can travel 514 miles, a 

train 202 miles, and a truck only 50 miles. This can be translated to significant fuel cost 

saving.  

2.11.1b.Reduced air pollution:   petroleum-based transportation is responsible for 

air pollution. Residuals emitted as gaseous components and as particulate matter from 

internal combustion engines are a major source of air pollution, which has major 

negative impact on human health and environment. Common air pollutants are the 

carbon monoxide (CO), nitrogen oxides (NOx), particulate matter (PM), volatile organic 

compounds (VOC) and sulphur oxides (SOx). In addition to harmful air pollutants, 

Mode of transport   energy use in MJ/ton-km 

Road transport     1.8-4.5 
Rail      0.4-1 
Maritime/SSS     0.1-0.4 
Inland navigation    0.42-0.56 
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freight transportation account for approximately 9% of the total greenhouse gas 

emission in the US, of which 60% is attributed to truck transportation (US 

Environmental Protection Agency 2005 and 1996).Sea transportation, is the most 

environmentally friendly mode in terms of fuel emission per ton-mile of cargo. With the 

exception of sulphur dioxide, due to the existence of sulphur in marine fuel, short sea 

shipping is a much cleaner transportation mode than truck and rail in both air pollution 

and greenhouse emission, such as carbon dioxide (CO2) (table 2.6)  

Table 2.6. Emission to air of pollutants in gram per ton-km in function of 

transport mode.    

   

 

 

 

2.11.1c. Mitigating highway congestion:  short sea shipping can alleviate traffic 

congestion by shifting freight from the highways to inland and coastal waterways. Major 

high ways, along the US coasts (east coast, west coast, and the Gulf of Mexico), suffer 

from congestion. Trucks currently carry about 60% of domestic general cargo tonnage 

and contribute significantly to this problem. Trucks delivering their cargoes compete 

with cars for space on highways. This congestion is costly as well. According to annual 

urban mobility report from the Texas Transportation Institute (Schrank and Lomax, 

In gr/ton-km CO  CO2  NOX  SO2  VOC  PM10 

Truck  0.25-2.4 127-451 1.85-5.65 0.10-0.43 0.025-1.1 0.04-0.90 

Rail  0.02-0.15 41-102  0.20-1.01 0.07-0.18 0.01-0.1 0.01-0.08 

Maritime/SSS 0.02-0.2 30-40  0.26-0.58 0.02-0.51 0.04-0.11 0.002-0.04 

Source: OECD, 1997. 
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2007), traffic congestion continues to worsen in American cities of all sizes, creating a 

$78 billion annual drain on the US economy in the form of 4.2 billion lost hours and 2.9 

billion gallons of waste fuel for 2007. 

The congestion cost of an additional truck trip is the added delay that it causes the 

other users of the highway. The added delay occurs because the average speed of the 

vehicles will begin to decrease progressively once the density of vehicles on the road 

reaches high volume to capacity ratio. This congestion, which is generally associated 

with peak-hour traffic, is known as reoccurring congestion. A solution to the highway 

congestion problem could be a change in transportation pattern from shippers, 

especially for long-haul trips, with distances greater than 500 miles. 

2.11.1d. Improved road safety: The US National Traffic Administration estimated 

that 5282 fatalities occurred in crashes involving large trucks in 1998. The majority 

about 75% of people killed in large truck collisions were occupants of other vehicles or 

non-motorists (US National Highway Traffic Safety Administration, 1998). In addition to 

the high private costs due to loss of life, road accidents cause additional costs to 

society, such as medical costs, police costs, material damages, which are only partially 

covered by the existing insurance systems. Furthermore, accidents may also generate 

additional non-recurrent congestion problem when traffic is dense. Sea transportation is 

the safest mode in terms of fatalities and injuries.  

2.11.1e.Reduced highway noise: Noise is generally perceived by urban residents as 

an important problem associated with road traffic, both in highways and local streets. 
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In addition to being unpleasant annoyance, noise contributes to health problems. 

People feel more directly affected by noise than by any other form of pollution. 

Measuring the magnitude of noise pollution is complex. Volume is measured in 

acoustically weighted decibels [dB (A)]; a level above 65dB (A) is considered 

unacceptable and incompatible with certain land use in OECD countries. According to 

US Environmental Protection Agency (EPA) estimates, trucks are responsible for about 

two-thirds of the highway vehicle noise emissions.   

However, noise emission from highway vehicles are considered not to pose significant 

human health hazards. There are several characteristics that affect allowable noise 

levels, such as speed, traffic level, vehicle weight, and population density (Perakis et al, 

2008). Currently, the EU has established a maximum noise limit of 70dB for urban areas 

by removing trucks off the highways, short sea shipping alleviates noise pollution. 

2.11.1f. Lower infrastructure expenditure: The capital costs needed for the short 

sea terminal infrastructure are significantly lower than the infrastructure expenditures 

for the expansion and maintenance of highways. Currently, the cost for a new highway 

lane is around $32 million per lane mile and a new interchange on average costs 

around $100 million according to the US FHWA. Infrastructure costs associated with 

trucking operations on highways include the wear and tear costs of pavement, 

reconstruction and rehabilitation of bridges, system enhancement costs, and other 

miscellaneous items. Costs for pavement construction, rehabilitation and resurfacing are 

estimated to represent 25% of the total Federal cost obligation. They are allocated to 

combination trucks on the basis of vehicle miles travelled (VMT) weighted by its 
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passenger car equivalents. The user-fees paid by combination vehicles include Federal 

taxes on fuels used, excise tax on the sale of heavy trucks, a tax on tires and a heavy 

vehicle use tax. 

The external road damage costs are discussed extensively in Newberry (Newbery, 

1988). These costs occur mainly when heavy vehicles cause damage to the road 

surface, in the form of increased road repair costs and increased vehicle operating costs 

for the other road users. The damage a vehicle causes to the road pavement increases 

at the fourth power of the axle road. Therefore, pavement damage is caused almost 

entirely by heavy trucks. One 80 000 lb tractor-trailer truck does as much damage to 

road pavement as 9600 cars (US Highway Research Board, NAS, 1962).           

 

2.12. Inherent Limitations of Coastal Shipping 

2.12.1. Geographical and market induced limitations  

As mentioned earlier, the shift from primary industry to manufactured goods has also 

favoured the use of road freight transport. Exacerbating this is a tendency to increase 

the size of ships to gain economies of scale and to lower shipping costs. This reduces 

the ability of short sea shipping to integrate into modern supply chains where the 

primary concern is frequent, smaller consignment to reduce the cost of holding 

inventory.     
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2.12.2. The Time Factor 

Zigic and Bison (1999) conducted a study to determine barriers to use inland water way 

transport in the European cargo transport system and to identify strategies to overcome 

these barriers. Inland water transport shares similar characteristics with short sea 

shipping, including the overlapping roles of short sea shipping as rivers and canal 

vessels. The study indicates that the key criteria for mode choice were transport cost, 

punctuality/reliability and transport time. The last two criteria emphasised the 

importance of just-in-time deliveries in the modern economy. Using this rule as a 

framework for comparison, they surveyed shippers to determine obstacles to 

integrating inland water transport into the transport chain as a consequence of their 

choice criteria. 

The greatest obstacle was seen to the excessively long transport time, followed by the 

incongruity of cargo volumes between larger ships and smaller consignments. Similar 

obstacles were identified in another resurvey, conducted as part of research using 

VIAMARE study in Italy as a model, to identify the potential for roll-on roll-off freight 

ferry routes between Scotland and England (Baird, 1997). Transit time for conventional 

roll-on roll-off ferries was a main concern of survey respondents, suggesting that only 

high-speed ferries could compete effectively with road freight transport, despite the 

lower freight rates of conventional ships. Considered in isolation, fast ships are 

perceived to inflate freight rates, but may be cost effective when seen as a component 

in a multimodal transport chain where through transport and logistics costs are taken 

into account. 
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Speed therefore, is a major constraint on short sea shipping meeting the demand of 

shippers for rapid transit time. It is just such a constraint on the shipping system that 

Peeters et al (1995) consider ideal for triggering an innovation created or supported by 

entrepreneurs able to exploit new technology.     

2.12.3. Speed in Ports 

The introduction of fast ships alone is insufficient to reduce the transit time of costal 

shipping. Time in port during transhipment needs to be reduced drastically to improve 

the transit performance of the mode (Peeters et al (1995). Port costs, including port 

charges, cargo handling costs and time spent in port typically constitute 40% of the 

through transport costs of a unit load and 60-80% of bulk cargo (Packer, 1995). 

To alleviate high cost and increase handling efficiency, it is important that cargo 

handling automation, provided by either the port or ship, would be a necessity. 

Shipboard automated handling systems offer less financial risk than the provision of 

fixed infrastructure in port, although it is a possible speed penalty on fast ships. 

Therefore, a systemic view of the entire costal shipping network needs to be 

undertaken in order to conduct such an analysis, encompassing ports, costal shipping 

companies and shippers, and, indeed, the ‘total economy’ of the supply chain 

(Papanikolaou et al, 1997). 
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2.13 European Policy on SSS 

The European Commission has adopted a Communication on short sea shipping 

focussing on three areas: 

a) The improvement of the quality and efficiency of short sea shipping services: The 

importance of research and development is emphasised as well as the necessity 

to promote widespread use of EDI for better integration of SSS into intermodal 

transport chains. 

b) The improvement of port infrastructure and port efficiency: Development of SSS 

is a main objective of port-related projects. Transparency in port tariffs is 

emphasised while applying the competition and state aid rules should lead to 

greater efficiency and customer-oriented services. 

c) The preparation of short sea shipping for a wider Europe: The new economic and 

political framework of relations between the Community and adjoining regions 

(the Baltic Sea, Black Sea and Mediterranean Sea areas) is relevant when 

examining proposals for assistance (European Commission, 1995). 

 

2.14 Cargo - Passengers 

Where fast transport is needed over relatively short distances, ro-ro vessels come into 

their own. The shorter the transit time is, the more important does the turnaround time 
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become and ro-ro vessels are unbeatable when it comes to speed of loading and 

discharging. 

Without forgetting the fact that there are pure cargo ro-ro routes and pure passenger 

routes, the majority of the short range ro-ro routes are serviced by car/passenger 

ferries. The typical ferry crossing (it is practically always a question of crossing water, 

rather than along a coast) is too short to fly and too long to bridge (or tunnel). 

Although there are longer routes, the ideal ferry route enables the ferry to make a 

round trip (or several) in 24 hours, including loading and discharging. For conventional 

ferries, with service speeds of up to 20 knots, this would mean a maximum of about 

200 n.m. shorter routes or faster ships allow several round trips/day. 

The volumes of traffic are in many cases huge. The most prominent examples may be 

found on the English Channel, between Sweden and Finland (relatively) and on the 

straits between Germany, Denmark and Sweden. 

When there is a mix of rolling cargo and passengers (including their personal cars), the 

question arises, which part of the service provides profitability to the operator? Does 

the cargo subsidise the passengers or do the passengers (ticket sales, accompanying 

vehicles, cabins, on-board spending) subsidise the cargo? The answer varies from one 

route to another, but generally speaking it can be said that without the passengers, the 

frequency of cargo services would not exist.  
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2.15 Transit Freight Transport in the ECOWAS Region 

According to the report of UNCTAD’s Thematic Meeting on Transit Transport 

Infrastructure Development 2007, transit freight in West and Central Africa is carried 

through 13 major transit corridors: seven road corridors, five rail or rail/road corridors 

and one rail/water corridor. The transit transport infrastructure is, however, among the 

least developed in the world (UNCTAD, 2007). It is often poorly maintained, technically 

outdated and weak in terms of intermodal connectivity. Freight movement along the 

main transit corridors is hindered by physical and non-physical bottlenecks, which cause 

transport costs to be high, thus adversely affecting export competitiveness and posting 

formidable obstacles to the import of essential capital goods, food and fuels.  

2.15.1 Road Transport  

Road transport is the principal mode of transport for the export and import of goods of 

landlocked countries in West and Central Africa. Although transport by railway may be 

more economical for bulk transports of key regional products, such as cotton, concerns 

regarding the regularity of railway services and capacity bottlenecks at the railway 

terminals, as well as problems related to the poor conditions of a large part of the 

regional railways lines, militates in favour of the more expensive but more reliable road 

transport. 

Road infrastructure density and quality vary from country to country. In general, roads 

are in better condition in West Africa than in Central Africa. Ghana and Cote d’Ivoire 

have the best road infrastructure among the transit countries. Before the outbreak of 
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civil unrest in Cote d’Ivoire, the corridors through this country were the most active 

ones in the sub region. 

The road infrastructure is less dense and has more severe maintenance problem in 

Central Africa. Cameroon is the main transit country for the Central African Republic 

and Chad. Four fifths of the transit transport traffic in Central Africa takes place in two 

road corridors through Cameroon- the Douala- Bangui corridor (1,500 kilometres) and 

the Douala-N’djamena corridor (2,100 kilometres). 

Road corridor through other countries, such as Congo and Gabon, the Democratic 

Republic of Congo, Sudan, the Libyan Arab Jamahiriya, Niger and Nigeria, play minor 

roles. Nonetheless, such corridors have great potential and can not only help the two 

landlocked countries diversify their transit partners but also contribute to greater 

regional trade and integration. In particular, links to Nigeria could help Chad reduce 

transport costs, since Port Harcourt (Nigeria) is the closet seaport to N’djamena. 

With a view to upgrading the quality of road infrastructure in West and Central Africa, 

Governments and regional economic communities, in cooperation with bilateral and 

multilateral donors, notably the Africa Development Fund, have initiated in recent years 

several national and regional; road rehabilitation and transport facilitation projects. 

Most prominent among these projects in Niger, the PST (transport sector programme) 

2000-2008 in Burkina Faso and the rehabilitation project of the southbound Bamako-

Dakar Corridor, which are expected to lead to a substantial improvement in the road 

infrastructure. 
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Freight distribution quotas are applied in certain road transit corridors with a view to 

ensuring that transporter from both landlocked and transit countries share in gains and 

benefits usually, two thirds of the transit freight at a port is allocated to carriers from 

the landlocked country and one third to those from the transit country. 

Although these quotas were established with development objectives in mind, such as 

to help develop the transport sector of landlocked countries, their strict application can 

give rise to efficiency issues and may have intended results. In particular, transport 

quotas may cause transport capacity bottlenecks and increases transport costs, if the 

supply, capacity and quality of vehicle are not the same in the landlocked countries as 

in the transit partner. Therefore, the quota system may economically be 

disadvantageous to landlocked countries if the effects of the increase in transport costs 

outweigh the benefits generated in the transport sector. 

In addition to problems related to the physical state of road infrastructure and to 

transport quota issues, road transport in West and Central Africa is beset by various 

additional constraint. A key problem is the obsolescence of a large part of the truck 

fleet and the increasing numbers of second-hand vehicles, both of which increase 

operating cost and the frequency of accidents. Moreover, most vehicle lack equipment 

that could help expedites transit transport. For instance, they cannot be sealed or 

cannot be connected to cargo-tracking facilities. 

Governments are concerned about ageing vehicle fleets and have various measures to 

remedy the situation. The Government of Mali, for example, has put in place a 
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mechanism consisting of tax exemptions for new vehicles in order to foster the renewal 

of the truck fleet for inter-state goods transportation. In Senegal, the Government 

prohibited the importation of vehicles more than five years old. The Government of 

Niger, where an estimated 80 per cent of vehicles are in a state of advanced 

depreciation, is using tax incentives to encourage transporters to renew their fleet of 

vehicles (UNCTAD, 2007). 

A second serious problem related to the widespread disregard of axle load regulation by 

transporters. Trucks are over loaded to compensate for low freight rates per ton as a 

result of intense competition among transporters due to an oversupply of transport 

capacity relative to the volume of transport goods. In addition, the export/import 

imbalance- for example, imports represent about 80 per cent of the total transport 

volume to and from landlocked countries in the UEMOA States- also encourage 

overloading of inbound trucks to offset the deficit incurred as a result of the lack of 

sufficient volumes of outbound cargo to the seaports. This practice not only contributes 

to the deterioration of road infrastructure but also poses serious road safety risks 

(UNCTAD, 2007). 

However, probably the most serious impediments transit of goods on roads in West and 

Central Africa are the numerous roadblocks and the concomitant imposition of droits de 

facilitation. The latter may include a variety of illicit financial charges, ranging from 

community road tolls to “document control fees” to outright requests for bribes 

(UNCTAD, 2007). 
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Roadblocks and other checkpoints have proliferated to the extent that there are 

involuntary stops at short intervals (see table 8). Even if the toll fees extorted at each 

of the checkpoints are relatively small, they add up to sizeable sums in their totality. 

Economically, they represent a loss to the transport economy and, in addition, make 

road taxes on a two-lane road in West Africa as expensive as on a four-lane highway in 

Europe. 

 

Table 2.7. Frequency of checkpoints on major transit transport routes in 
West Africa 

Route Distance(km) Number of 
checkpoints 

Frequency (km) 

Lagos-Abidjan 992 69 14 
Niamey-Ouagadougou 337 20 17 
Lome- Ouagadougou 989 34 29 
Cotonou- Niamey 1036 34 30 
Abidjan- Ouagadougou 1122 37 30 
Accra- Ouagadougou 972 15 65 
Source: OECD/Sahel and West Africa Club (2005) 

Efforts to reduce the numbers of roadblocks are supported by projects such as the road 

rehabilitation and transport facilitation project on the southbound Bamako-Dakar 

corridor. The project aims, inter alia, at a 20 per cent reduction of invisible transport 

costs by limiting checks at borders and at the arrival point for transit transport by 

container, by tanker and, under certain conditions, by trucks sealed at the departure 

point. Loan disbursement under this programme is subject to proof of the 

implementation of policies that reduce the number of road checkpoints in both Mali and 

Senegal (UNCTAD, 2007). 
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2.15.2 Rail Transport 

Railways operate in 15 of the 24 countries of West and Central Africa. However, only 

two of the five landlocked countries-Burkina Faso and Mali- have railways on their 

territories. Goods to and from Niger, Chad and the Central Africa Republic can be 

shipped on combined rail-and –road corridors. 

Since the majority of the tracks only stretch perpendicularly from the coast into the 

hinterland without interconnections among them, regional railway networks do not 

exist. The lines are mostly geared to the export of large qualities of minerals. Most of 

them are single track and operated with diesel engines. Moreover, many lines date back 

to the nineteenth century and are in a precarious state. The rolling stock is outdated 

and inadequate in terms of quality and quantity. In addition, low volumes of return 

freight keep wagons unduly idle at terminal points (UNCTAD, 2007). 

Interruptions of rail services due to technical problems are common. Moreover, many 

railways have not been profitable as parastatals and therefore lack the funds for 

maintenance work and the delivery of better services. Unreliable railway services have 

made the railways sector unattractive to transporters. Consequently, the share of 

railway has been declining to road transport. 

However, the privatization of railways and subsequent investments in rolling stock and 

other hardware, as well as staff retraining and restructuring, opened up new 

possibilities for the rehabilitation and modernization of the railways sector. The 

privatization of the Abidjan-Ouagadougou line in 1995 led to a massive increase in 
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goods traffic. By the year 2000, about one half of all Burkina-bound cargo from the port 

of Abidjan was hauled by rail (UNCTAD, 2007). 

The railway line from Dakar to Bamako has been run since 2003 under a private 

management contract, which grants leasing rights to the Canadian-French consortium 

Trans-rail for a 25-year period, with an option of renewal for another 10-year lease. In 

spite of the consortium’s obligation to maintain the passenger service, Trans-rail has 

concentrated on the transport of goods, which increased six fold within a short period 

of time. However, this progress was achieved at the expense of the railway connections 

of numerous isolated communities, where stations were closed; this closure curtailed 

the economic activity that had developed around the railway. 

Transit cargo to and from the landlocked countries in Central Africa is also carried 

through a rail/inland waterways corridor that includes the Congolese rail corridor from 

Pointe Noire to Brazzaville (512 km). Freight is then trans-shipped from rail to 

waterways transport (and vice versa) at Brazzaville. 

Although about 25 to 30 million tons of ores and minerals are carried annually by rail in 

West and Central Africa, the railway sector currently has only a limited role as transit 

transport infrastructure. However, the increasing demand for ores and minerals from 

Asian countries could make the rehabilitation of existing railway lines and the building 

of new ones an attractive target for foreign direct investment. Several projects to 

rehabilitate and expand railway lines with the funding of local and foreign private 

investors are under discussion- for example, in Ghana, and also the AFRICARAIL 
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project, which aims inter alia at building new double-track lines to interconnect the 

existing railway circuits of Benin, Burkina Faso and Togo. Once completed, these 

projects could revitalize the rail sector and significantly improve the transit transport 

situation of landlocked countries in West Africa (UNCTAD, 2007). 

 

2.15.3 Inland Waterways Transport 

Inland waterways transport is used in several countries in West and Central Africa. 

However, the period of navigability of rivers and lakes is often limited to the rainy 

season. Longer dry seasons resulting from climate change could further shorten 

navigation periods on inland waterways in those countries. Moreover, inland waterways 

are typically used for domestic transport rather than being part of international transit 

transport connections. 

Nevertheless, transit cargo is still transported on waterways in Central Africa, where the 

Congo River and its tributaries, the Oubangui and the Shanga rivers, are used for 

transit traffic, and also in combination with rail transport. Traffic in the Bangui-

Brazzaville-Pointe Noire rail-waterways corridor is currently one fifth of that in the 

Douala-Bangui road corridor (UNCTAD, 2007). The rail-waterways corridor was much 

more active in the 1980s, when more than half of all freight to and from the Central 

Africa Republic was carried over this route. However, lack of maintenance has severely 

reduced the capacity of the corridor. In addition, the quantity and the quality of 

transport services offered by local ships and barges have also declined. Freight volume 
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fell by 92 per cent, from 223,635 tons to 18,218 tons, between 1985 and 2000 

(UNCTAD, 2007). 

Waterways transport still has potential, particularly in Central Africa. Since it is more 

economical than road transport, it can help reduce transport costs for the Central Africa 

Republic and the southern regions of Chad. However, efficient use of this mode of 

transport has been hindered by inadequate cooperation between landlocked and transit 

countries and by political instability in the sub region. Moreover, a return to the freight 

volume levels of the 1980s would necessitate considerable investments both in 

transportation equipment and in maintenance of the waterways installations. 

 

2.16. A Review of the relationship between Freight Transport Volumes and 

GDP 

Economic development of a country is, in a broad sense, mainly driven by its level of 

investment, trade and consumption, and it is a phenomenon that not only diverges on 

the country level but also on the regional level like ECOWAS. As a means of enabling 

trade, freight transport is assumed to be a key factor of the economic level achieved by 

ECOWAS. The relationship between freight transport and economic activity has been 

the object of several studies (see, for instance, Bennathan, Fraser et al., 1992; 

Meersman and Van de Voorde, 1999; Hilferink, 2003; Meersman and Van de Voorde, 

2003; Rommerskirchen, 2003). It is fairly established that historically, the growth of 

freight transport has accompanied economic growth. 
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Given this close relationship, two main questions arrive. The first relates to the 

decoupling of freight transport and economic growth. This subject has recently been 

occupying much of the transport literature, mainly since the European Commission’s 

2001 White Paper on Transport (Commission, 2001) has referred to decoupling as a 

main goal for European Transport Policy, due to the negative impact of transport in the 

environment. Decoupling is defined by Banister (Banister and Berechman, 2001) as “a 

decrease in transport intensity of GDP that will allow the volume of transport to 

increase at a lower rate than the economy at large”. 

The second question is of concern especially to Transport planners and researchers, 

and it pertains to the use of this close relationship for modelling and forecasting of 

transport intensities. The crucial questions, as put by Meersman and Van de Voorde 

(2003), are: “to what extent could this spectacular growth in freight transport have 

been predicted? And which variables are to blame for the fact that predicted evolutions 

did not materialize?” However thoroughly the authors have answered these questions, 

there are still obscure sides to the correlation between freight transport and the 

economy. For instance, according to Hilferink (2003), “in a cross-section analysis 

between different countries, it becomes evident that the correlation between freight 

transport and GDP is not as close as was shown in the time series at EU-level”. 

Moreover, whereas the correlation with GDP is established for freight transport 

indicators measured in ton-km, there is hardly any study that investigates if this 

correlation still holds for transport indicators that are independent of the volumes 

transported. While transport indicators measured in ton-km provide useful information 
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in most contexts, some correlation between these indicators and GDP is bound to exist, 

since the volume or weight of the commodities transported relates directly to trade and 

thus a correlation with GDP is to be expected. On the other hand, most studies provide 

little information on exactly to which variable is due the spectacular growth of freight 

volumes at the ECOWAS level.  

The relationship between freight transport and economic activity has been the object of 

several studies. Most of these studies deal with analyses of time series data of GDP and 

freight transport, measured in ton-km, in search for a correlation. In these studies, the 

question of breaking the link between economic growth and transport growth is often 

referred to as the decoupling of freight transport and GDP. Meersman and Van de 

Voorde (2003) compare their forecasts for the increase in freight traffic with actual 

growth for the period 1990-99. The models developed by the authors comprised GDP, 

industrial production, and imports/exports as main determinants for freight transport 

demand. The estimates produced by the model were largely overcome by actual 

growth, in particular for the road haulage. Another interesting point made by these 

authors is that GDP “had a stronger impact in freight transport in the 1990s than it did 

in the 1980s, while changes in industrial production became far less influential” 

(Meersman and Van de Voorde, 2003). To account for this altered relation between 

freight transport and economic activity, the authors allude to developments like the 

emergence of supply chain management, time-based competition (TBC) and the 

worldwide growth of e-commerce in the 1990s as possible causes for this trend. 

McKinnon (2007) also argues that in the UK between 1997 and 2004 a decoupling trend 
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was observed. The study proposes possible reasons for this trend, and points to the 

growth of foreign road haulage operators, the reduction of road transport in the modal 

split and the increases in road freight rates as the most significant ones. Still in the 

context of time series, but looking more in depth into the type of relationship between 

GDP and transport, Tapio (2005) distinguishes between three general types of 

relations: the GDP growth and the growth of transport can be coupled, decoupled or 

negatively decoupled. This author also found that in the 1990’s there were differences 

between countries within the EU in the degree of decoupling. While in the UK, 

Germany, Luxembourg, Austria, Finland, the Netherlands and Sweden a weak 

decoupling could be observed, countries like Ireland, Denmark, France and Belgium 

showed expansive coupling (Tapio 2005). In what concerns studies using cross-section 

data, Benathan, Fraser and Thompson (1992) investigate the domestic (non-transit) 

demand for freight transport with correlating ton-kilometres (ton-km) with total GDP 

and country area for 33 countries. The authors contend that GDP and country area are 

the long-run determinants of domestic freight transport, measured in ton-km.  

Correlation analysis is applied to the data in order to investigate the possible correlation 

between transport indicators and GDP. When working with correlation analysis, it is 

advisable to screen the data for evidence of linear correlation beforehand. If there is 

evidence of linear correlation, the Pearson product-moment correlation coefficient has 

proven to be an appropriate statistic for measuring the level of association between the 

variables analysed. Otherwise, non-parametric methods will be more appropriate, and 

Spearman's rho or Kendall's tau-b are typically the statistics used. Preliminary analysis 
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of the data consisted of: 1) mapping economic and transport data; and 2) constructing 

scatter plots of transport indicators versus economic indicators. By building the scatter 

plots it is intended to identify any visible pattern in the relation between the indicators. 

A visual pattern can be expected if GDP and Transport level are statistically strongly 

correlated. Moreover, if the GDP and Transport level are linearly correlated, the data 

points should revolve around a straight line. The preliminary analysis was inconclusive 

in respect to providing this evidence. A limitation of the analysis at hand is that spatial 

effects are intrinsically present due to the nature of the question being investigated.  

Transport indicators, whether measured in number of trips or in kilometre, suffer, to 

some extent, of spatial autocorrelation, meaning that the value for one region in the 

sample is not independent of the value for the neighbouring regions. Many authors alert 

to the problems inherent to statistical analysis in the presence of spatial effects: “In 

general, this reflects on higher variances for the estimates, lower levels of significance 

in hypothesis tests and a worse adjustment for the estimated models, compared to data 

of the same dimension that exhibit independence.” (Câmara, Monteiro et al., 2006) 

"Because of these spatial effects, if we casually carry out an OLS regression using 

aggregated geographic data… Some large subset of the following undesirable horrors 

almost certainly awaits us (the curse of Tobler’s 1st Law): our estimated regression 

coefficients are biased and inconsistent, our estimated regression coefficients are 

inefficient; our R2 statistic is exaggerated; we have made incorrect inferences (Voss and 

Ramsay, 2006). The solution for these problems lies, according to these authors, in 

spatial statistical analysis. It was chosen not to go into this field, and proceed with 
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correlation analysis notwithstanding these acute warnings. However, bearing in mind 

the limitations of the present analysis, the resulting empirical outcomes must therefore 

be interpreted with caution. 

 

Econometric evidence suggests that freight activity (measured in tonne kilometres) is 

closely correlated with GDP (Bennathan et al., 1992). This linkage between GDP and 

freight transport growth has for long been taken as a given, and freight transport is still 

seen as an essential driver of economic growth (e.g. DETR 1999). Yet, ‘decoupling’ of 

the growth of environmental pressures from economic growth has in recent years been 

adopted as a key objective of environmental policies and a means to achieve 

sustainability (e.g. OECD 2001, 13-16; EC 2001), and the potential for decoupling has 

been recognized (SANTRA, 1999). Recent research has suggested that the strong 

coupling between GDP growth and freight demand may be weakening, especially in the 

‘peripheral’ EU countries, including the UK (e.g. Tapio 2005; McKinnon 2006). In the 

view of the commitment of the UK government to cutting GHG emissions by at least 

60% by 2050 – and in view of the recent research results suggesting that 80-90% 

reductions would be needed to avoid serious damage from climate change – mere 

decoupling will not be enough, but far more radical changes will be needed in what can 

be described as a large technological system (e.g. Hughes 1994) or ‘sociotechnical 

regime’ (e.g. Smith et al. 2005) freight transport, composed of a complex, but relatively 

stable set of institutions, rules, policies, technologies and infrastructures, together with 

the networks of actors – a regime whose fundamental function is to ensure that goods 
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are being moved around in society as efficiently as possible. From a system perspective, 

combating dangerous climate change will require significant changes in this very 

regime, rather than mere piecemeal improvements in the functioning of the system. It 

also requires disentangling the complex web of factors related to trade, production, 

distribution and retail that drive freight demand. The governance challenge – bringing 

about a transition towards sustainability – then becomes one of not only identifying the 

causal linkages between the driving forces, logistics dynamics, and environmental 

burdens, but also identifying the main actors within the regime so as to better 

understanding of what types of governance might be effective in the prevailing 

‘transition context’. 

In contrast with these predictions, recent research has suggested that ‘weak’ 

decoupling may have already begun at least in some countries, such as Japan and the 

U.S. (OECD 2003a), with tonne-km in the U.S. increasing slower than GDP since 1960 

(Banister and Stead, 2002). In his study focused on Europe, Tapio (2005) found signs 

of decoupling in the 1990s in Finland, Ireland, Luxembourg, Sweden and the UK. His 

analysis suggested that freight transport in the UK has moved from ‘expansive negative 

decoupling in the 1970s, through a period of ‘expansive coupling’ in the 1980s, to ‘weak 

decoupling’ in the 1990s (Tapio 2005). McKinnon (2006) found similar evidence, 

suggesting that ‘peripheral’ countries in Europe may have benefited from being 

sheltered from the increasing freight transport in the more centrally located countries. 

He also points out, however, that about a third of the decoupling seems to be due to 

the increased penetration of the British road freight market by foreign hauliers. Since 
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the source of data commonly used for estimating UK freight transport volumes, the 

Continuing Survey of Road Goods Transport (CSRGT), only accounts for activity by 

vehicles registered in Great Britain, any increase in foreign hauliers on UK roads would 

go unnoticed. Previous research (NEI 1999) had excluded activity of foreign-registered 

vehicles in the UK, partly because of lack of reliable data, but also because this activity 

was considered negligible. 

To provide a deeper understanding of the determinants of road freight activity, it is 

helpful to decompose aggregate trends into the product of a number of different 

variables. Trends in these individual variables may contribute to either increasing or 

decreasing overall freight activity. For example, improvements in the average load 

factor of freight vehicles may help to reduce freight traffic, while increasing length of 

haul may act to increase it. Decomposition analysis expresses trends in aggregate 

quantities as the product of a number of different variables. Decomposition analysis has 

become a standard tool within energy economics but has only been applied to freight 

transport at a relatively aggregate level (Tapio, 2005). However, freight transport 

researchers have developed very similar but less formal techniques using the notion of 

‘key ratios’ (NEI 1999a; Kveiborg and Fosgerau 2005; McKinnon 2006). The Sussex 

Energy Group seeks to bring these two approaches together by conducting a formal 

decomposition analysis of energy use for UK road freight analysing changes in 13 

individual ‘key ratios’ and quantify their relative contribution to freight energy use over 

the period from 1989 to 2004. In many cases, these key ratios are disaggregated by 

commodity group and vehicle type.  
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From the literature above, there is a strong evidence that the decoupling trend has not 

been established at ECOWAS sub-region. Hence this gap in literature has provided an 

impetus to further explore the decoupling trend between GDP and freight volumes in 

the ECOWAS states. 

 

2.17 A Review of Trend of Decoupling Between Economic Development and 

Freight Transport Activity 

Economic activity can influence the demand for transport and simultaneously changes 

in the transport system can influence economic activity. Decoupling of economic 

development and freight transport activity is something that has not been observed so 

far in the ECOWAS sub-region and is, therefore, a rather unusual concept. Banister and 

Berechman (2001) acknowledge the link between transport growth and economic 

growth, but believe that there is no reason why transport growth needs to follow 

economic growth; ‘indeed there is strong efficiency and environmental arguments for 

breaking the link’ (Banister and Berechman: 2001). Breaking the link between transport 

growth and economic growth is known as decoupling. Although a relatively new 

concept, decoupling has spread throughout the transport world in response to modern 

day transport excesses. In Europe, ‘policy makers and researchers are becoming 

concerned to decouple economic activity and transport activity, thereby allowing 

economic growth to continue with fewer adverse impacts from transport’ (Gilbert and 

Nadeau, 2001).  
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Increases in GDP in turn influences the growth in freight transport. Provided that GDP 

increases at a higher rate than freight transport movement, freight transport intensity 

will of course fall. Thus a simple ratio of freight transport growth to GDP will inevitably 

demonstrate a decoupling effect. Hence, arc elasticity captures this ratio. Decoupling 

takes place ‘when the growth of freight transport is less than that of the economic good 

(GDP) over a given period’. In most developed countries, there has traditionally been a 

strong relationship between economic growth and transport activity growth. The 

provision of physical infrastructure (roads, railways, ports, airports, etc) is generally 

agreed to be of vital importance to economic development (SACTRA, 1999). In recent 

years, there has been considerable interest in the links between transport and the 

economy, prompted mainly by policymakers in the EU. If transport growth and 

economic growth are strongly related, but transport growth leads to significant negative 

side-effects, the question that many researchers and policymakers are trying to address 

is how can a country experience economic growth without facing the negative side-

effects of transport growth? 

 

The seemingly simple answer to this question is to have economic activity growing 

faster than transport activity, thus breaking/weakening the link between economic 

growth and transport growth and its side effects. Breaking or weakening this link has 

come to be known as ‘decoupling’ economic growth and transport growth. There are 

two broad types of decoupling (Belgian Presidency of the Council of the European 

Union, 2001, p. 70; OECD, 2002, p. 5). Decoupling occurs when GDP growth is higher 
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than transport growth. If transport growth is positive, then this could be defined as 

relative decoupling – that is, transport is still increasing with economic growth, but at a 

slower rate: the link has been weakened. If transport growth is negative, this could be 

defined as absolute decoupling – the link has been broken.  

 

The geographical sources of decoupling research are also limited. We did not find a 

great deal of literature from the US, Canada, Australia, Chile or Argentina. Two contacts 

from Canada suggest that “there is no work on decoupling in North America, to my 

knowledge” (Gilbert and Nadeau, 2002) and that “I am not directly aware of other 

North American decoupling work” (Zielinski, 2002). These thoughts were confirmed by 

a contact at the OECD, who suggests that “decoupling is not an issue in any region 

except Europe, thus, the absence of literature on the topic” (Wiederkehr, 2002). 

However, the OECD has initiated a project on decoupling under the auspices of the 

OECD Environment Policy Committee's Working Group. The Australian Department of 

Transport and Regional Services is similarly unaware of any research on decoupling in 

Australia (Board, 2002). Much of the literature surrounds possible policy approaches to 

achieve decoupling economic growth and transport growth. The starting point for most 

papers was on how to achieve decoupling, rather than stating what problem they are 

trying to address. They simply attempt to decouple transport (however it is defined) 

and economic growth. This may seem a subtle point but it is critical to the development 

of policy. The reason for trying to decouple will fundamentally determine which range 

of policy tools that should be used. In addition, many papers tend to gloss over the 
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exact meaning of decoupling. In particular, with ‘transport growth’ not being well 

defined the meaning of decoupling is vague. The lack of concrete definitions for the key 

terms in the decoupling literature makes the policy conclusions difficult to assess. 

 

At this stage, it appears that there has not been substantial quantitative research into 

the issue, in terms of developing indicators of decoupling. It is generally assumed by 

researchers (rather than shown or proven) that breaking the link between transport and 

economic growth is a desirable policy aim. There is not a great deal of literature 

discussing why having transport growth growing at the same pace as or faster than 

economic growth is necessarily a ‘bad’ thing. Rather, it is usually assumed that since 

transport has a number of negative externalities associated with it, it is desirable to 

reduce transport growth while keeping economic growth steady. (Ballingall e tal 2003). 

Econometric evidence suggests that freight activity (measured in tonne kilometres) is 

closely correlated with GDP (Bennathan et al. 1992). This linkage between GDP and 

freight transport growth has for long been taken as a given, and freight transport is still 

seen as an essential driver of economic growth (e.g. DETR 1999). Yet, ‘decoupling’ of 

the growth of environmental pressures from economic growth has in recent years been 

adopted as a key objective of environmental policies and a means to achieve 

sustainability (e.g. OECD 2001, 13-16; EC 2001; EC, 2006), and the potential for 

decoupling has been recognised (e.g. SACTRA 1999).  
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Recent research has suggested that the strong coupling between GDP growth and 

freight demand may be weakening, especially in the ‘peripheral’ EU countries, including 

the UK (e.g. Tapio 2005; McKinnon 2006). Recent research has explored the historical 

evidence for decoupling, as well as estimating its future potential (Pastowski 1997; 

SACTRA 1999; Banister and Stead 2002; Gilbert and Nadeau 2002; OECD 2003; Tapio 

2005; Verny 2005). Perhaps the most significant contribution has been from the 

European-wide ‘REDEFINE’ project, which examined freight transport trends in five 

European countries between 1985 and 1995 (NEI 1999a; 1999b). REDEFINE concluded 

that rather than a decoupling, there had a been a ‘recoupling’ of the growth of freight 

transport and GDP in all but one of the case study countries (Sweden) and that these 

trends were likely to continue. 

 

In contrast with these predictions, recent research has suggested that ‘weak’ 

decoupling may have already begun at least in some countries, such as Japan and the 

U.S. (OECD 2003), with tonne-km in the U.S. increasing slower than GDP since 1960 

(Banister and Stead 2002).  

 

In 2003, transportation-related goods and services contributed $1 156 billion, or about 

11%, to US GDP. Transportation continued to rank fourth (after housing, health care, 

and food) in terms of total demand for US goods and services. The modal split has 

changed considerably in recent years in the three regions analysed. Road transport has 

increased, while rail and inland waterways have declined. This has been mainly caused 
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by the changing structure of industry and type of goods produced in the various sectors 

has changed. Mass commodities, more suitable for rail and inland waterway transport, 

have broadly become less important to the economy. In the last few decades, growth in 

income, improvements in technology and infrastructure, and increasing time being 

available for leisure trips, have allowed people to travel more often and further. 

Increasing levels of disposable income have a strong effect on traffic growth, because 

car ownership will increase up to a relatively high level before saturation effects are 

observed. However, the amount of traffic is also influenced by prices, speed and quality 

of transport, and also by personal preferences and priorities. A comparison between the 

US, the EU and Japan, reveals broad similarities in terms of size, modal shares and 

overall trends of passenger transport. Modal split is dominated by passenger cars in the 

US (87%), the EU (76%) and Japan (63%), while the other modes have minor shares 

of less than 10%, except for aviation in the US (10%) and railways in Japan (20%) of 

total passenger-km. The modal split for freight transport is relatively similar in the EU 

and Japan, with a high share going to two major modes – short-sea shipping: 41% in 

Japan and 39% in the EU15; and road freight: 44% in the EU and 55% in Japan. The 

US has a more balanced modal share, with rail taking the highest share (39%), 

followed by road (31%) and pipelines, inland navigation and short-sea shipping (7-8%). 

(OECD, 2006) 

 

Since 1980, the US experienced a relative decoupling of both passenger and freight 

transport versus GDP. The EU also experienced a very weak decoupling of freight 
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transport versus GDP, while passenger transport growth went very much along with 

GDP growth. When the focus is placed on air passenger and road freight, the results 

are different. Growth in these two modes has been much more rapid than that of GDP. 

Between 1970 and 2003, air passenger increased by 328%, while GDP was increasing 

by only 178%. Between 1970 and 2003, the increase in air passenger transport was 

some 1260% in the EU. Growth in road transport was less sharp, but still high 

(increasing by 223%). In the two regions analysed here, therefore neither a relative nor 

an absolute decoupling of certain modes of transport has occurred. In the US, most of 

the decoupling took place in the early 1980s, and has fluctuated since then. In Europe, 

the relative decoupling has been very “weak” throughout this period (OECD, 2003). 

 

There is not a predetermined policy path for achieving decoupling. Approaches that suit 

one country will therefore not necessarily be appropriate for another country. Measures 

involving low investment costs and short implementation periods (e.g. improving rail 

service quality or the overall accessibility of rail and public transport) should be 

promoted in the early stages of any decoupling strategy. These measures will quickly 

reduce environmental pressure without involving excessive economic cost. The existing 

limited level of public acceptance of pricing measures for road transport could also be 

improved by offering better alternatives in other modes. In empirical research, several 

variables are put forward for estimating the significance of the relationship between 

transport and economic activity. The most obvious variables are undoubtedly GDP, 

employment, industrial output, and import and export trade. Previous empirical studies 
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(Meersman et al, 2002) show that, in Europe, it is not so much growth of GDP that is 

the driving force behind growth in freight transport, but the increase in industrial 

output. These two variables do not always evolve proportionately, mainly because 

economic growth in many European countries is generated by the services sector rather 

than by industry or manufacturing. 

 

The relationship between freight transportation and economic activity has been the 

object of several studies. Most of these studies deal with analyses of time series data of 

GDP and freight transport, measured in ton-km, in search for a correlation.  

 

Another interesting point made by these authors is that GDP “had a stronger impact in 

freight transport in the 1990s than it did in the 1980s, while changes in industrial 

production became far less influential” (Meersman and Van de Voorde 2003). To 

account for this altered relation between freight transport and economic activity, the 

authors allude to developments like the emergence of supply chain management, time-

based competition (TBC) and the worldwide growth of e-commerce in the 1990s as 

possible causes for this trend. McKinnon (2007) also argues that in the UK between 

1997 and 2004 a decoupling trend was observed. The study proposes possible reasons 

for this trend, and points to the growth of foreign road haulage operators, the reduction 

of road transport in the modal split and the increases in road freight rates as the most 

significant ones.  
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Still in the context of time series, but looking more in depth into the type of relationship 

between GDP and transport, Tapio (2005) distinguishes between three general types of 

relations: the GDP growth and the growth of transport can be coupled, decoupled or 

negatively decoupled. The indicators are considered coupled when the elasticity of the 

values is between 0, 8 and 1, 2. This author also found that in the 1990’s there were 

differences between countries within the EU in the degree of decoupling. While in the 

UK, Germany, Luxembourg, Austria, Finland, the Netherlands and Sweden a weak 

decoupling could be observed, countries like Ireland, Denmark, France and Belgium 

showed expansive coupling (Tapio 2005). In what concerns studies using cross-section 

data, Benathan, Fraser and Thompson (1992) investigate the domestic (non-transit) 

demand for freight transport with correlating ton-kilometres (ton-km) with total GDP 

and country area for 33 countries. The authors contend that GDP and country area are 

the long-run determinants of domestic freight transport, measured in ton-km. For the 

road haulage in particular, the results indicate that the level of transport measured in 

ton-km is more influenced by GDP than it is country area. GDP has traditionally been 

seen as one of the key indicators for changes in freight transport demand, which is 

reflected in a strong relationship between freight transport in ton-kms and GDP. A study 

by the World Bank (Bennathan et al., 1992) based on data from the 1980s and covering 

17 developed, 11 developing, and 5 transition countries, found that the variation in GDP 

measured in purchasing power parity (PPP) alone explained 81% of the variation in ton-

kms (total by road, rail, and water). A similar result was obtained after including area 

size as an additional regressor. RAND Europe performed a similar analysis based on 
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data for 49 countries and found that the variation in GDP (in PPP) explained 92% of the 

variation of ton-km by road, rail, and water. 

 

 

2.17.1 Decoupling of Growth in Freight Transport Volume from Growth of 

GDP 

It is quite obvious, that there is a kind of correlation between economic growth 

(measured by GDP) and the demand for freight transport. The production and the 

distribution of goods generate demand for freight transportation. Demand for products 

again is influenced by the general economic situation. The energy sector serves as a 

positive example for decoupling. After the oil crises in the seventies and eighties, 

decoupling of energy consumption from economic growth was attained in several 

countries (e.g. in Germany). Decoupling was caused by improved energy efficiency, by 

the application of advanced technologies and by behavioural changes (McKinnon, 

2006).  

 

In order to examine the previous development of the demand for freight transport and 

GDP, the following three approaches have been applied for Belgium, France, Germany, 

Italy, the Netherlands, Spain and the UK:  

• Analysis of transport elasticities  

• Analysis of transport intensities  

• Regression analysis 
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Decoupling of growth in freight transport volume from growth of GDP has already taken 

place in many Western European countries. The analysis for Belgium, France, Germany, 

the Netherlands and the United Kingdom have shown that growth rates of freight 

transport are lower than growth rates of GDP. In all of the analysed countries 

decoupling has taken place. Nevertheless, there are country-specific differences: in 

Belgium, Germany and the Netherlands there is a strong positive correlation between 

transport volume and GDP. In France and Great Britain the generation of transport 

volume seems to be widely independent from economic growth. Decoupling of growth 

of freight transport performance from growth of GDP has to be seen differentiated: The 

analysis of transport elasticities, transport intensities and the correlation analysis have 

shown that certain decoupling tendencies are visible in France, the Netherlands and 

Great Britain. For these countries the transport elasticities are predominantly below 1.0. 

The analyses show a weaker growth of transport performance than of GDP. However, 

the transport elasticities for the most recent period of time are – except for the 

Netherlands – clearly beyond 1.0. Furthermore, the transport intensities show an 

increase in 1996 compared to 1990 (although again the Netherlands is an exception). 

The results demonstrate that decoupling has definitely not taken place in Germany, 

Belgium, Italy and Spain; and although certain decoupling tendencies can be recognised 

in France and Great Britain, decoupling cannot be considered to have been attained. 

This is because transport intensities and transport elasticities have increased during the 

most recent period 1990-1996. However, according to the analyses applied, clear 

decoupling tendencies can be recognised in the Netherlands. The analyses clearly show 
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that decoupling of growth of road transport performance from economic growth has not 

taken place. Growth rates of road transport performance have markedly exceeded 

growth rates of GDP. Among the seven considered countries France, Great Britain and 

the Netherlands are those countries, which are closest to the attainment of decoupling 

road freight transport performance growth from economic growth (McKinnon, 2006). 

 

2.17.2 Elasticities and Decoupling of Economic Activity (GDP) 

The relationship between freight transport demand and GDP is often expressed as the 

GDP elasticity. The GDP-elasticity is the ratio between a percentage change in freight 

transport demand, measured in ton-kms or tons, and a percentage change in GDP. A 

GDP-elasticity greater than 1 indicates that for each 1 percent of growth in GDP, there 

is more than a 1 percent growth in freight transport demand. Empirical data show that 

GDP-elasticity rises as GDP declines. In developed countries, the GDP elasticity of ton-

kms is less than 1 in every major OECD region except Western Europe. The OECD 

average elasticity is 0.83 (IEA, 2002). In developing countries, the GDP-elasticity of ton-

kms is greater than 1. RAND Europe has estimated it to be 1.30. In developed 

countries, the GDP-elasticity of truck-kms tends to be appreciably higher than that of 

ton-kms. For example, RAND Europe (2003) analysis showed that, in the United States, 

the GDP-elasticity of truck-kms to GDP was 1.01 for the period 1985-1997, while the 

GDP elasticity of ton-kms to GDP was 0.77. The difference between the two elasticities 

reflects a shift in modal share from rail to trucking, a shift from bulk goods toward 
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components and finished consumer goods, and a growing tendency toward more 

frequent deliveries and smaller consignments. 

 

Although freight transport by all modes is closely related to GDP, airfreight transport is 

more sensitive to GDP than other modes. Since 1970, air cargo traffic (measured in 

revenue ton-kms) has expanded by about 7.1% annually (i.e., more than 2.4 times 

faster than the rate of GDP growth), leading to an almost eightfold increase in total 

traffic volumes. The impact of economic downturns or political crises on airfreight 

development is more severe than on freight transport by other modes. Total world 

airfreight growth and world GDP growth show a clear correlation. The peaks and 

troughs in freight traffic and GDP growth often coincide. During periods of strong 

economic growth, airfreight growth has topped 10% per year. In economic downturns 

however airfreight has shown negative growth. 

 

However, it is useful to consider HGV transport in the context of statistics on goods 

transport by road in the UK. According to DfT (2013a), demand for road transport in 

tonne-km grew only gradually from 1999 to 2007, followed by a steep decline in 2008 

and 2009, which was accompanied by a fall in real GDP/capita. The share of rail freight 

has not changed significantly over this period. On the other hand, while the share of car 

transport in road vehicle-km still dominates and has remained fairly constant over the 

last decade at around 70 per cent, the share of LGVkm has increased by almost 20 per 

cent to make up 14 per cent of the total (DfT 2013b). HGV-km have fallen by 11 per 
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cent over the same period. The relationship between road freight transport and GDP is 

often considered in the context of road freight ‘decoupling’, in which economic activity 

continues to grow without a corresponding increase in road freight demand and its 

contingent externalities. McKinnon (2007) listed 12 possible reasons for the observed 

decoupling in the UK between 1997 and 2004. Of these, the change in the composition 

of GDP and the erosion of industrial activity abroad, both of which relate to the type of 

commodities that contribute to the economy and therefore ought to be country specific, 

are considered significant. The paper also cites the increase in the real costs of road 

freight transport, the increased penetration of the market by foreign hauliers and the 

declining share of road freight transport as important factors.24 However, McKinnon 

(2007) attaches little importance to more efficient supply chains, vehicle routing or 

switching from trucks to vans. 

 

Most of the papers in our review express freight demand in tonne-km, rather than 

vehicle-km, although measures other than GDP are often used for economic activity 

(e.g. Gross Value Added (GVA), Gross Final Expenditure (GFE), index of industrial 

production). Two studies calculate elasticities using data for a long time period. 

Agnolucci and Bonilla (2009) calculate an elasticity of demand of 0.66 with respect to 

GFE for one aggregate commodity sector, controlling for price. In their study, Shen et 

al. (2009) consider the effect of index of industrial production on combined road and 

rail freight, with demand for rail freight remaining relatively constant over the period of 

interest. They distinguish seven commodity sectors and find quite different results by 
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commodity and model type used. While the aggregate result for all sectors is in the 

range 0.72 to 1.485, the lowest value of 0.72 is obtained using a similar model to 

Agnolucci and Bonilla (2009). The range of elasticity estimates Shen et al. (2009) obtain 

results from the functional form used, with static and dynamic OLS techniques 

generating higher values. Changes in the relationship between road freight transport 

demand and GDP/economic activity over time in the UK are explicitly explored in two 

studies. Johnson and Bull (2014) use some form of regression analysis to explain HGV-

km in terms of GDP over four periods from 1971 to 2011. For the earlier periods, their 

results are reasonably consistent with Shen et al. (2009), given the methodology used. 

They do, however, calculate a much smaller elasticity (0.52) for the period 2000 to 

2007, compared with previous years, which is indicative of freight decoupling, although 

this is not statistically significant. Interestingly, the largest elasticity value is found for 

the period 2007 to 2011, which coincided with the recession. Alises et al. (2014) on the 

other hand focus on the change in road transport intensity (RFTI) from 1999 to 2007 

and show a decline in RFTI of 57 per cent over this period, although most of this occurs 

before 2003. They also highlight the importance of the share of a sector in GDP.  

 

In the UK, the food sector had the most significant effect on the decline in RTI due to 

supply chain improvements but the service sector also contributed strongly because of 

its high share of GDP. Neither of these papers includes price effects. Overall, the 

evidence appears to be mixed. For earlier periods, the estimates for freight demand 

elasticity with respect to economic activity are reasonably consistent, with the range 
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0.66 to 1.49, once functional form and the measure used for economic activity are 

accounted for. There is some agreement on freight decoupling within the period 1997 

to 2007. However, there has been little investigation of the factors that may be 

responsible. The composition of GDP and supply chain efficiencies have been shown to 

play a role in one study (Alises et al. (2014)). Although, the share of van use increased 

significantly over the same period, there appears to be no evidence on the impact of 

this. The impact of transport costs is also not consistently accounted for. Finally, there 

are too few data after 2007 to make a judgement on how elasticity estimates would 

relate to the preceding periods. 

 

McKinnon (2006), which assesses the evidence for decoupling between road freight 

demand and economic growth in the UK and reviews some of the most important 

studies, which estimate the price and income elasticities of road freight demand, 

measured in tonne-kilometres. In general terms, decoupling takes place when the ratio 

between the percent growth of a transport-related variable, for example passenger 

traffic or freight demand as defined in this study, and the percent growth of an 

economic variable is less than unity (Tapio 2005). In most instances, including 

McKinnon (2006) and Tapio (2005), the analysis of decoupling is implemented by 

assessing percentage changes in the variables rather than elasticities from econometric 

models. Tapio (2005) distinguished between weak, strong and recessive decoupling. In 

weak decoupling the value of the ratio mentioned above falls to between 0 and 0.8. 

Strong decoupling occurs when the ratio is smaller than zero while the economy is 
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growing. Finally, recessive decoupling takes place when the ratio is higher than 1.2 and 

the economy is shrinking. In McKinnon (2007) the terms decoupling refers more 

precisely to the ratio between percent changes of road freight demand, measured in 

tonne-kms, and the GDP measured in real terms. The author notes that between 1997 

and 2004, GDP in the UK increased by one-fifth, while road freight remained relatively 

stable. The ratio mentioned above was about 0.38. The author concludes that the long-

awaited decoupling of economic and freight transport growth has begun.  

 

The U.S. economy has also seen trends towards decoupling in recent years (Gilbert and 

Nadeau, 2002). Among the 12 factors discussed in McKinnon (2006, 2007), 67 percent 

of the observed decoupling can be attributed to: a decline in the share of the freight 

which is moved by road; increased real prices of road freight; and increased penetration 

of the UK market by foreign operators.1 These three factors are said to explain 22 

percent, 12 percent and 33 percent of the observed decoupling. For a thorough 

discussion of the 12 factors, the reader is referred to McKinnon (2007). A number of 

factors among those listed in McKinnon (2007) refer to the structure of the logistic 

chain, for example the falling rate of spatial concentration, the efficiency of vehicle 

routing and domestic supply chains becoming fully extended. These factors are not 

taken into account in this study as they are difficult to accommodate in econometric 

studies unless cross-sectional datasets are available. Readers are referred to Zografos 

and Giannouli (2003), the EU REDEFINE project (1999) and Black et al. (1995) which 

discuss many of these issues. Among the factors related to the structure of the 
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economy in McKinnon (2006), only the change in the composition of GDP and the 

erosion of industrial activity to other countries are taken into account in this study. The 

former was accommodated by estimating models with economic activity for the 

economy as a whole and economic activity for the production sectors only – defined 

below. Erosion of industrial activity to other countries is taken into account by 

incorporating imports into one of the variables of economic activity used in this study. 

Restructuring within the production and manufacturing sectors is not considered here, 

as data at the commodity level were not immediately available. McKinnon (2006) 

concluded that restructuring within the industrial sector is likely to have relatively little 

impact on decoupling. Another factor influencing the existence of decoupling is the 

displacement of freight from trucks to vans. McKinnon (2006) concluded that the 

displacement of freight from trucks to vans is likely to have had made little contribution 

to the observed decoupling. The robustness of this conclusion is assessed in this study 

as the dataset uses total road freight, which is the sum of freight carried in heavy 

goods vehicles (HGVs) together with vans with a weight below 3.5 tonnes. 
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CHAPTER THREE 

RESEARCH METHODOLOGY 
 

3.1 Data Sources and Sampling 

Demands on the ECOWAS transport system continue to evolve in response to changing 

patterns of goods movement and passenger travel and heightened concerns about 

transportation security. In the case of freight, the growth of ECOWAS trade, the shift 

from a manufacturing to a service economy, deregulation, and the advent of freight 

logistics have all resulted in changes in the nature and volumes of goods shipped and 

the origins and destinations of shipments. At the same time, growing congestion on the 

sub-region’s roads and at transport hubs, such as ports, not only inconveniences 

research efforts but also threatens to undermine the reliable and timely movement of 

goods. The effectiveness and efficiency of the freight transport system are heavily 

dependent on reliable data to inform a range of decisions at all levels of government 

and in the private sector about economic and infrastructure investments and policy 

issues.  

 

Data on goods movements are needed to identify and evaluate options for mitigating 

congestion, improve regional and global economic competitiveness, enable effective 

land use planning, inform investment and policy decisions about modal optimization, 

enhance transportation safety and security, identify transportation marketing 

opportunities, and reduce fuel consumption and improve air quality. But this is not 
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available within the ECOWAS sub-region. While data alone cannot guarantee good 

decisions, informed choices are not possible without good data. Data on goods 

movements are collected on request from such sources as the ECOWAS Commission, 

Port Authorities, Shippers’ Councils, National Bureaus of Statistics etc. that monitor or 

analyze transport and trade activities on a national, regional or international level. The 

data was a time-series and cross-sectional data spanning from 2000 to 2013 that was 

compiled for the purpose of this work. Because these data collection efforts are not 

coordinated, the resulting data sets are of varying quality and reliability and provide an 

incomplete picture of the universe of freight movements. Furthermore, difficulties in 

combining data from the diverse sources limit the usefulness of current data sets for 

the purposes of freight transport analyses. To remedy these deficiencies, a 

comprehensive ECOWAS freight data framework is needed. 

 

This conceptual framework should focus on increasing the linkages between different 

sources of data and filling data gaps to develop a comprehensive source of timely and 

reliable data on freight flows. The ECOWAS freight database aims to fulfill the major 

needs of a wide variety of users by capturing the important characteristics of freight 

movements - namely, shipment origin and destination; commodity characteristics, 

weight, and value; modes of shipment; routing and time of day; and vehicle or vessel 

type and configuration. The database also forms a foundation on which users can build 

their own more specialized data sets. 
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Data used in this study was sourced mainly from secondary sources. They include data 

provided by national bureau of statistics of key member countries of ECOWAS (Nigeria, 

Ghana, Ivory Coast, Senegal, Togo, Mali and Niger). Data from these national 

institutions was complemented by trade and economic information provided by the 

ECOWAS Trade Commission at the ECOWAS Secretariat. The researcher undertook 

visits to these institutions in the respective countries and the staff of Nigeria’s High 

Commissions in the countries facilitated the researcher’s access to the institutions, as 

well as relevant departments and officers. Several visits were made to the ECOWAS 

Trade Commission at Abuja because the researcher relied exclusively on the 

Commission for trade and economic statistics for the countries not visited. The 

researcher also relied on the Commission for the translation of data from French 

speaking ECOWAS member countries to English.    

 

3.2 Methods of Data Analysis 

This research achieved the following objectives using the respective methodologies:  
 

1. Objective 1 and 2: To estimate freight volume pattern in intra ECOWAS 

trade and to ascertain modal share of freight volumes among countries of the 

ECOWAS sub-region. 

Freight movement within the sub-region were examined and simple percentage was 

used to determine the change of freight volume between the periods 2000 and 2013. 

However, the maritime trade volume in the ECOWAS sub-region has been so small and 

this requires urgent boost through the development of short-sea shipping infrastructure. 
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Analysis of freight traffic volume forecast was based on arc elasticity coefficient 

method. This study applied the elasticity coefficient to determine freight volume firstly. 

According to GPD data of different regions from 2001 to 2014 and the data of freight 

traffic volume, elasticity coefficient of freight volume in different regions was calculated. 

Further, elasticity coefficient has been used to forecast the behaviour of freight traffic 

volume from 2011 to 2015 in different ECOWAS countries. This is a technique for 

decoupling the link between freight volume and the GDP of respective countries in the 

ECOWAS bloc. The transport elasticity coefficient is defined as a numerical measure of 

the relative response of volume to changes in GDP, which can be expressed as follows: 

Transportation elasticity coefficient = Rate of change of volume / Rate of change of 

GDP. In this research, freight traffic volume and GDP in different countries are used to 

calculate transportation elasticity coefficient. 

 

2. Objective 3 and 4: To model the relationship between GDP and freight 

volumes for ECOWAS member countries and to estimate an aggregate 

ECOWAS freight model. 

Understanding such factors affecting freight movement either for production or for 

attraction of a commodity is very important to produce a good model. A correlation 

model was first applied to establish whether a relationship between the freight volumes 

of the various nations and their respective gross domestic product (GDP). We then used 

regression analysis to generate models that can be used to estimate the generated 

freight volume nation-wide at different scenarios using the linear and non-linear 
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ordinary least square method. The produced models were validated and tested for 

goodness of fit. The resulting models will estimate freight for any given nation knowing 

the values of the independent variables found to have a significant effect on the 

generation of freight volume such as GDP, population and exchange rate (used as a 

proxy for cost of transport). 

 

3. Objective 5: To develop a short sea shipping model for the ECOWAS 

sub-region. 

A weighted regression model was developed to study the share of freight weight 

shipped by maritime mode. The data is aggregated as total annual shipment by 

tonnage, GDP, population and ton-miles by nation’s maritime trade. Modal share, 

especially maritime share is one of the research concerns with the view of development 

of short-sea shipping model to forecast future maritime trade among the different 

countries in ECOWAS region. One of the targets is to investigate the share of maritime 

trade and its relation to socio-economic variables. 

 

3.2.1 Method of Least Squares Estimation 

1. Obtain a sample of n pairs (X1,Y1)…(Xn,Yn). 

2. Plot the Y values on the vertical (up/down) axis versus their corresponding X values 

on the horizontal (left/right) axis. 
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3. Choose the line Y b b Xi i

^

 0 1  that minimizes the sum of squared vertical distances 

from observed values (Yi) to their fitted values (Y i

^

)   Note: SSE Y Yi
i

n

i 

 ( )

^

1

2  

4. b0  is the Y-intercept for the estimated regression equation 

5. b1 is the slope of the estimated regression equation 

 

Measures of Variation (Sums of Squares) 

Total sum of squares = Regression sum of squares + Error sum of squares 

Total variation = Explained variation + Unexplained variation 

 Total sum of squares (Total Variation): SST Y Y df ni
i

n

T   

 ( )

1

2 1 

Regression sum of squares (Explained Variation): SSR Y Y dfi
i

n

R  

 ( )

^

1

2 1 

Error sum of squares (Unexplained Variation):  SSE Y Y df ni i
i

n

E   

 ( )

^

1

2 2  

 

Coefficient of Determination 

Proportion of variation in Y  “explained” by the regression on X 

r
lained iation

total iation

SSR

SST
r2 20 1   

exp var

var
 

 

Coefficient of Correlation 

Measure of the direction and strength of the linear association between Y and X 
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Standard Error of the Estimate (Residual Standard Deviation)  

Estimated standard deviation of data       (V Y Vi i( ) ( )   2 ) 

S
SSE

n

Y Y

nYX

i i
i
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2 2
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Model Assumptions  

Normally distributed errors    

Heteroskedasticity (constant error variance for Y at all levels of X) 

Independent errors (usually checked when data collected over time or space) 

 

3.2.2 Weighted Least Square Regression 

One of the common assumptions underlying most process modeling methods, including 

linear and nonlinear least squares regression, is that each data point provides equally 

precise information about the deterministic part of the total process variation. In other 

words, it is assumed that the standard deviation of the error term is constant over all 

values of the predictor or explanatory variables. This assumption, clearly does not hold, 

even approximately, in every modelling application. In a weighted fit, less weight is 

given to the less precise measurements and more weight to more precise 

measurements when estimating the unknown parameters in the model. Using weights 
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that are inversely proportional to the variance at each level of the explanatory variables 

yields the most precise parameter estimates possible. 

 

Weighting the sum of the squares of the differences may significantly improve the 

ability of the least square regression to fit the linear model to the data. 

∑ wi (yi -y’i )2  

Where:  

wi = Weighting factor for the ith calibration standard (w=1 for unweighted least square 

regression) 

yi = Observed instrument response for the ith calibration standard 

y’I = Predicted (or calculated) response for the ith standard  

∑ = the sum of all individual values 

The mathematics used in unweighted least squares regression has a tendency to favour 

numbers of larger value over numbers of smaller value. Thus the regression curves that 

are generated will tend to fit points that are at the upper calibration levels better than 

those points at the lower calibration levels. 

Examples of weighting factors which can place more emphasis on numbers of smaller 

value are: 

  wi = 1/yi or wi = 1/yi2 

Where,  

wi = weighting factor for the ith calibration standard (wi =1 for unweighted least 

squares regression).  
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yi = observed instrument response (area or height) for the ith calibration standard. 

 

3.2.3 Arc Elasticity Measure 

The concept of elasticity is defined without reference to any one method of calculation.  

There are occasions when the point elasticity formula is best and there are occasions 

when the arc elasticity formula is best. In his classic examination of the arc elasticity of 

demand, Allen (1933) argued that any such measure of elasticity should satisfy the 

following conditions: (1) be symmetrical with respect to the two prices and two 

quantities that define the arc, (2) not depend upon the units of measurement of price 

and quantity, and (3) yield a value of unity whenever the total revenues at two price-

quantity combinations are equal.  

 

Allen advocated the use of the midpoint arc elasticity formula, which became and 

remains the accepted measure. There is no question that the traditional midpoint 

measure of arc elasticity satisfies the three properties set forth by Allen. However, 

Allen's third criterion, regarding the relationship between elasticity and total revenue, 

implies an additional property that any acceptable measure of arc elasticity must also 

satisfy. Specifically, a measure of elasticity should not yield a value of unity when the 

total revenues at two price-quantity combinations are not equal. The traditional arc 

measure of elasticity fails to satisfy this standard.  
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To see how arc elasticity distorts the magnitude and direction of any revenue change, 

consider a constant elasticity demand schedule given by Q = P, where  is price 

elasticity at any point along the demand curve.  

The arc elasticity of demand, denoted by Aε, along an arc defined by price quantity 

combinations PxQx, and PyQy, may be written as  

 

Aε = [Px - Py]/[Px+ Py;] ÷ [Px – Py]/[Px + Py]  

 

With Py held constant, an inspection of equation (l) reveals that the value of Aε will 

approach negative one as the value of P approaches infinity, that is,  

limAε = - 1.  

The value of Ae will approach TJ as P, approaches Py, that is,  

limAε = .  

Further, Aε will equal  only when  = -1. For any non-infinitesimal change in price, 

|Aε| < || when || > 1, and | Aε | >when || < 1.  

It is generally recognized that the impact of any percentage increase in price will result 

in a percentage change in total revenue equaling 1 + . An increase in price will result 

in an increase in revenue when | | < 1, a decrease in revenue when || > 1, and no 

change in revenue when || = 1. For any non-infinitesimal change in price, the arc 

elasticity measure will not accurately reflect the magnitude of the change in revenue 

corresponding to a change in price. Given absolute values of  greater than unity, the 
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arc elasticity measure will consistently underestimate the magnitude of the increase in 

revenue corresponding to a decrease in price.  

 

Conversely, when the absolute value of  is less than one, arc elasticity will 

overestimate the impact of a change in price upon total revenue. The greater the 

departure of  from unity, the greater the value of this distortion. Importantly, then, arc 

elasticity, which was intended to address "large" changes in price, is subject to greater 

and ever-increasing distortion the greater the change in price considered.' As P, 

approaches infinity, the arc elasticity measure will suggest no change in revenue 

regardless of the actual value of v.  

 

This distortion is not limited to constant elasticity functions. Given any demand function 

Q (p),  

limAε = [Qx{px) - Qy(Py)]/[Qx(px) + QyyPy)] ÷ [Px - Py]/[Px +Py] = |1| .  

 

Thus, for two points along a demand schedule, the arc elasticity measure will produce a 

distorted elasticity estimate for non-infinitesimal price changes and tend to equal unity 

as the change in price approaches infinity. 

 

Comparing the growth of GDP to the growth of changes of demand for the freight 

transport, we could calculate the freight transport elasticity by means of the following 

arc elasticty formula: 



 
 
 

161 
 

 

Where 

η – Freight transport elasticity, 

Y − transport demand indicator (transport volume) in million t, 

GDP − the Gross Domestic Product at current prices in million US Dollars, 

a,b− period of time η refers to (period of time between year a and year b). 
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CHAPTER FOUR 

RESULTS AND DISCUSSION 

4.1 Analysis of Freight Volumes within ECOWAS  

Continuous changes in the international market of freight transport require not only the 

modernization of the current transport infrastructure, but also the introduction of 

modern technologies for shipping management built around analytical frameworks.  

In the ECOWAS sub-region, these changes are mainly driven by increased competition 

among modes, as well as dynamic interplay of factors that affect freight movement 

such as fiscal regime, trade policy, non-tariff barriers, colonial influence and political 

stability of the member countries. 

The countries of ECOWAS sub-region determine the level of development of the 

maritime activities taking into account changes in basic economic indicators such as 

GDP, exchange rate, population, etc.  The influence of these indices on maritime freight 

transport industry is defined by methods of statistical analysis. A number of ECOWAS 

States have similar challenges and prospects in the development of the maritime 

industry. The following general conditions of development of freight transport are 

characteristic to the ECOWAS sub-region: similarity of geographical location; existing 

transport modes; economic structural imbalance; low level of trade; policy instability 

and weak regulatory environment. 

The consideration and comparison of the basic indices of freight is conditioned by the 

level of economic development and by policy makers in the transport sector of the 
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ECOWAS sub-region. A realistic analysis of freight transport indices of the ECOWAS 

member states must be conducted simultaneously within the period ECOWAS came into 

existence, especially the period it provided key trade facilitation mechanisms. This is 

because it was only the coming into existence of ECOWAS that brought about 

structured effort at multilateral level to promote trade among the countries of the sub-

region. The distribution of the freight volumes across the countries in Table 4.1 

presumes a great future for short sea shipping in the ECOWAS sub-region with 

navigable sea connectivity. 
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Table 4.1: Overall Distribution of freight volumes in the ECOWAS sub-region (in million tonnes) from 

various modes of transport. 
Country 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Total 
Benin  120   178   224   268   286   298.4   676.8   636.1   551.5   755.7   543.2   454.3   453.3   546.4  5991.7 
Burkina Faso  159   192   194   624   776   394.4   511.2   594.9   666.3   596.9   697.2   764.6   896.3   1,066.6  8133.4 
Cape Verde  3   7   13   40   39   47.1   79.2   52.3   17.0   17.7   11.6   14.0   10.7   13.7  365.3 
Cote d'Ivoire  1,604   1,426   1,655   1,523   2,481   3,303.6   3,660.8   3,786.3   5,067.4   4,131.8   4,755.7   4,083.9   5,557.3   7,372.6  50408.4 
Gambia  34   14   14   13   37   40.8   36.7   34.4   45.0   55.2   101.8   173.0   225.5   196.0  1020.4 
Ghana  539   541   646   841   610   947.1   3,267.8   1,473.7   1,525.7   1,124.4   1,386.1   7,762.5   2,420.2   1,769.2  24853.7 
Guinea  75   102   117   125   193   293.5   209.2   40.0   147.4   97.0   234.8   245.8   265.5   54.7  2199.9 
Guinea Bissau  7   9   12   12   43   43.6   42.1   44.6   30.6   26.6   20.9   23.7   24.9   14.5  354.5 
Liberia  3   3   0   2   4   6.8   8.5   6.7   76.1   7.4   8.1   7.6   18.9   31.2  183.3 
Mali  354   424   418   535   776   610.2   789.8   1,238.6   1,567.5   1,070.5   1,316.9   1,788.5   1,915.5   1,572.8  14377.3 
Niger  196   187   201   241   319   285.6   263.5   308.2   423.6   393.0   443.1   452.0   668.4   764.8  5146.2 
Nigeria  1,516   1,150   1,278   1,462   1,740   2,794.9   3,963.6   3,075.8   6,797.3   2,221.7   2,226.8   5,158.4   5,671.6   10,451.0  49507.1 
Senegal  439   498   599   856   1,038   1,102.9   786.0   1,273.5   1,453.5   1,281.7   1,436.9   1,574.2   1,802.2   1,813.1  15954 
Sierra Leone  37   78   56   65   57   75.9   590.6   334.5   333.6   336.1   255.0   287.6   388.8   654.9  3550 
Togo  95   138   149   246   293   218.4   250.3   295.9   481.9   522.7   246.3   651.4   721.0   900.3  5209.2 
Total 5181 4947 5576 6853 8692 10463.2 15136.1 13195.5 19184.4 12638.4 13684.4 23441.5 21040.1 27221.8  

Source: Compiled from ECOWAS Commission Freight Volume statistics  
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Let us consider the statistical data taking into consideration the total volumes of freight 

transport of three countries (Nigeria, Benin and Togo) with interconnected sea route for 

the period 2000 to 2013. The freight transport of Nigeria is (general volume of      

49,508 million tonnes) by 12.1 times exceeds the volume of freight of Benin Republic 

(general volume of 5,992 million tonnes), which in turn is by 10.5 times exceeds the 

volume of freight of Togo (general volume being 5,210 million tonnes).  

Table 4.2: Change in freight volume in ECOWAS states 

Country 
Percentage Change of Freight Volume between the 

periods 2000 and 2013 

Benin  453.9 

 Burkina Faso  670.7 

 Cape Verde  501.8 

 Cote d'Ivoire  459.6 

 Gambia 572.7 

 Ghana  328.4 

 Guinea  73.0 

 Guinea Bissau  207.0 

 Liberia  1038.6 

 Mali  444.2 

 Niger  390.1 

 Nigeria  689.3 

 Senegal  413.2 

 Sierra Leone  1749.6 

 Togo  946.4 

Source: Computed from ECOWAS Commission Freight Volume statistics 

For the analysed period (Nigeria, Benin and Togo) the total volumes of freight 

transportation were increased geometrically by 689.3%, 453.9% and 946.4% 

respectively, but in Cape Verde, Guinea and Guinea Bissau the total volume of freight 

went up astronomically to 501.8%, 73.0% and 207.0% respectively. See Table 4.2 for 

the other ECOWAS states. Hence it is imperative to note that across the sub-region, 
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freight movement has been on the increase thereby requiring modern technologies 

offered by short sea shipping to expedite economic efficiency of trade within the sub-

region. However, the maritime trade volume in the ECOWAS sub-region has been so 

small (see Table 4.3 and Fig. 4.1) and this requires urgent boost through the 

development of short-sea shipping infrastructure. 

Table 4.3: Modal Share of Freight Volumes in ECOWAS Nations from 2000-
2013 

Country 
 
 
 
 
 

Average  
Annual Road 
transport trade 
volume (in 
million tonnes) 
 
 

Average Annual 
Maritime trade 
volume (in 
million tonnes) 
 
 
 

Combined 
Average Annual 
trade volume (in 
million tonnes) 

 
 
 

%   Road 
Transport 

Share 
 
 
 

% Maritime 
Share 

 
 
 
 

Benin 424.61 3.28 427.89 99 1 

Burkina Faso 580.99 0.00 580.99 100 0 

Cape Verde 25.14 0.89 26.03 97 3 

Cote d’Ivoire 3598.31 2.14 3600.46 99 1 

Gambia 71.99 0.87 72.87 99 1 

Ghana 1762.03 11.01 1773.04 99 1 

Guinea 154.91 1.78 156.69 99 1 

Guinea Bissau 25.10 0.21 25.31 99 1 

Liberia 12.46 0.56 13.02 96 4 

Mali 1027.00 0.00 1027.00 100 0 

Niger 367.59 0.00 367.59 100 0 

Nigeria 3507.82 20.93 3528.75 99 1 

Senegal 1129.96 8.15 1138.11 99 1 

Sierra Leone 253.52 0.07 253.58 100 0 

Togo 369.63 2.26 371.89 99 1 

Source: Computed from ECOWAS Commission Freight Volume statistics 

Seaports play a major role as logistics centres and require efficient hinterland 

connections. Their development is vital to handle increased volumes of freight both by 

SSS within the ECOWAS region and with the rest of the world. Inland waterways, where 

unused potential exists, have to play an increasing role in particular in moving goods to 
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the hinterland and in linking the ECOWAS coastal areas. In terms of freight volume in 

the ECOWAS sub-region, fifteen main markets can be distinguished according to the 

nations. Each market has its own dynamics: the routing of different types of freight 

through ECOWAS traffic corridors is guided by complex interactions between a large set 

of factors and actors.  

 

Fig. 4.1 Modal Share of Freight Volumes in ECOWAS Nations from 2000-2013 

 

However, all corridors and types of trade have two underlying common factors that 

influence the routing to the nations: the connectivity of the nations through their 

seaport corridors and the level of performance of the trade among the states. Some of 

the countries with zero values in maritime trade volumes such as Burkina Faso, Mali and 

Niger are land-locked hence, the short- sea-shipping option is ruled out by nature 

limited. The other countries have small volume of maritime trade within them, Liberia 

had the highest volume of maritime trade with 0.04% of her overall trade volume, and 
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this is closely followed by Cape Verde with approximately 0.03% of maritime share. The 

other nations have maritime trade volume ranging from 0.0001% to 0.009%. These 

figures are grossly insignificant considering great economies of scale that the maritime 

mode offers.  This is wide gap considering that short sea transport represents 

approximately 60% of the traffic of EU ports (Pastori, 2015). 

 

While for sustainability reasons a modal switch to short sea shipping is viewed as 

beneficial, it is possibly for economic and political reasons that some countries have 

actually witnessed considerable switch of freight away from sea. Thus, over the period 

2000 to 2013, in the 15 ECOWAS Member States, and particularly in Nigeria and Cote 

d’Ivoire, road has a dominant modal share of annual average of 3507.82 and 3598.31 

million tonnes respectively. However, in many other member States, there has been a 

considerable modal switch to road with over 99% of freight volumes moved by road 

except Cape Verde and Liberia which recorded 96.6% and 95.7% respectively. 

 

4.2 Analysis of Freight Elasticity of ECOWAS States 

In Table 4.4 the coefficients of elasticity are reflected for the whole analysed period 

(2000-2013) and for the six years periodic intervals. When the coefficients of import 

freight volumes general elasticity of the ECOWAS countries at certain periods is less 

than 1, it shows that for the period 2000 to 2013, the freight transport industry of these 

countries did not use the general potential of development, as the economy of the 

countries had more considerable growth compared to the growth of the import freight 
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transport volume. More stable values have the coefficients of general elasticity below 1. 

In most of the ECOWAS countries the coefficients of general elasticity are unstable, 

both negative and positive values have a range of values (from -43.709 to 52.364).  

Table 4.4: Import Freight Transport Elasticity for ECOWAS Sub-Region 
Country 2000-

2013 
2001-
2005 

2002-
2006 

2003-
2007 

2004-
2008 

2005-
2009 

2006-
2010 

2007-
2011 

2008-
2012 

2009-
2013 

Benin 1.07 1.23 0.59 2.14 1.95 1.24 -1.96 -1.10 -0.15 -0.95 
Burkina Faso 1.17 1.71 1.05 1.38 0.41 0.35 1.20 1.31 1.33 1.68 
Cape Verde 0.72 3.27 3.02 2.91 0.25 -1.57 -2.25 -2.20 -0.73 -2.07 
Cote d'Ivoire 1.34 0.88 1.96 3.25 3.17 2.33 0.69 -0.01 0.68 2.67 
Gambia 3.68 -0.92 -5.89 12.52 2.23 0.24 1.83 4.80 52.36 3.05 
Ghana -0.01 0.17 0.54 -0.74 -0.39 0.87 2.47 1.97 -1.84 -0.17 
Guinea -8.40 4.21 -20.97 -1.84 3.42 5.26 -5.59 -18.87 -43.71 -5.44 
Guinea Bissau 0.63 4.97 2.96 2.29 2.33 -0.77 -1.56 -1.49 -0.67 -1.08 
Liberia 1.73 1.48 15.29 13.73 2.44 4.54 -0.98 -0.46 -2.83 3.40 
Mali 1.02 1.33 0.69 1.09 1.63 1.17 1.12 0.70 0.98 1.51 
Niger 0.83 1.44 0.94 0.74 0.43 -0.14 0.65 1.08 1.33 1.09 
Nigeria 1.50 2.81 1.18 1.06 0.77 1.20 -0.90 -0.01 -10.02 4.52 
Senegal 0.76 1.37 1.24 0.05 0.75 0.57 0.87 -0.33 0.09 1.25 
Sierra Leone 1.75 1.14 -0.08 7.38 4.41 2.89 -4.01 -2.33 2.85 2.35 
Togo 1.17 1.27 1.25 1.30 0.68 1.09 1.24 1.75 0.59 2.08 

Source: Computed from ECOWAS Commission Freight Volume statistics 

Examining the coefficients of elasticity of export for the period of 2000-2013 in Table 

4.5 we could conclude that the volumes of export cargo considerably fell behind the 

rates of growth of GDP. The reduction of the coefficient of elasticity of export for 2000-

2013 in the ECOWAS countries compared with the increase of the volumes of freight at 

the same period of time demonstrates the growth of GDP and lagging behind of the 

rate of development of the means of transport employed in the economic trade bloc. 
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Table 4.5: Export Freight Transport Elasticity for ECOWAS Sub-Region 
Country 2000-

2013 
2001-
2005 

2002-
2006 

2003-
2007 

2004-
2008 

2005-
2009 

2006-
2010 

2007-
2011 

2008-
2012 

2009-
2013 

Benin 1.36 2.49 1.95 1.23 1.29 1.57 2.61 -1.88 -3.99 -2.27 
Burkina Faso 1.07 2.47 1.02 1.64 -0.97 -1.80 -0.06 -0.86 -0.26 1.57 
Cape Verde 1.40 0.70 -3.13 0.20 4.61 2.83 -1.11 -0.29 -2.94 1.72 
Cote d'Ivoire 1.33 1.06 1.37 1.14 2.27 1.51 0.85 0.61 0.47 2.02 
Gambia 5.17 4.99 -8.66 20.00 4.17 2.72 4.59 9.05 100.15 8.49 
Ghana 1.04 0.42 0.44 1.67 1.30 0.65 -2.87 3.15 3.84 1.27 
Guinea 14.95 4.20 -35.13 -0.87 6.24 -7.96 10.19 -35.66 -98.06 -5.24 
Guinea Bissau 1.83 6.90 4.06 -0.61 0.67 0.63 1.39 4.00 2.82 -4.47 
Liberia 2.14 41.98 6.86 8.24 1.60 4.28 2.11 1.43 -1.28 -0.37 
Mali 0.96 0.62 0.35 0.22 0.69 1.58 2.24 2.70 0.89 1.48 
Niger 0.97 -0.06 0.21 -0.06 0.33 1.33 2.24 2.41 1.65 2.28 
Nigeria 0.96 -0.02 1.24 1.14 0.77 1.50 -2.05 3.29 -0.44 2.22 
Senegal 1.37 2.04 1.65 1.17 1.00 0.96 1.93 1.68 1.82 0.95 
Sierra Leone 1.84 -5.11 -2.31 3.06 4.31 4.91 5.90 15.96 -9.74 -1.87 
Togo 1.93 3.33 1.65 1.11 0.27 1.38 -1.22 4.95 3.56 2.49 

Source: Computed from ECOWAS Commission Freight Volume statistics 

The total freight volume improved proportionally with the growth in GDP in most of the 

periods in ECOWAS countries. This is confirmed by the coefficients of elasticity being 

near or higher than 1 (see Table 4.6). The coefficient of elasticity of total freight 

volumes for certain periods being less than zero, proves a considerable losses of the 

total freight transport in transits. 

Using the coefficients of elasticity we could infer that ECOWAS countries have huge 

potential for short sea shipping in freight transport. This is based on the fact that the 

sensitivity of the freight volumes to GPD growth among ECOWAS member countries 

showed elastic nature of their relationship in almost the countries within the study 

period; 2000-2013.   
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Table 4.6: Total Freight Transport Elasticity for ECOWAS Sub-Region 
Country 2000-

2013 
2001-
2005 

2002-
2006 

2003-
2007 

2004-
2008 

2005-
2009 

2006-
2010 

2007-
2011 

2008-
2012 

2009-
2013 

Benin 1.13 1.52 0.93 1.99 1.82 1.34 -0.67 -1.23 -1.12 -1.29 
Burkina Faso 1.15 2.00 1.04 1.44 -0.09 -0.33 0.94 0.83 1.06 1.66 
Cape Verde 0.97 3.25 2.83 2.76 0.63 -1.19 -2.20 -1.78 -1.21 -0.93 
Cote d'Ivoire 1.34 0.98 1.62 1.99 2.66 1.90 0.77 0.33 0.57 2.29 
Gambia 4.35 -0.20 -6.05 13.17 2.38 0.33 2.64 6.55 70.53 5.18 
Ghana 0.67 0.23 0.52 1.25 0.52 0.82 -1.80 2.95 1.25 0.85 
Guinea -3.50 4.21 -23.30 -1.76 4.71 1.39 0.71 -29.58 -79.49 -5.36 
Guinea Bissau 0.64 4.99 2.98 2.26 2.33 -0.75 -1.53 -1.33 -0.51 -1.37 
Liberia 1.77 4.61 13.79 12.66 2.17 4.51 -0.12 0.28 -2.66 2.75 
Mali 1.01 1.23 0.62 0.97 1.51 1.23 1.28 1.02 0.97 1.50 
Niger 0.91 0.88 0.69 0.49 0.40 0.47 1.25 1.58 1.50 1.71 
Nigeria 1.16 0.32 1.22 1.13 0.77 1.46 -1.97 2.68 -1.26 3.03 
Senegal 1.04 1.57 1.35 0.51 0.84 0.71 1.45 0.58 0.82 1.09 
Sierra Leone 1.76 1.07 -0.13 7.36 4.41 3.48 -3.91 -1.49 0.80 1.96 
Togo 1.73 2.47 1.49 1.19 0.42 1.29 -0.07 4.04 2.77 2.39 

Source: Computed from ECOWAS Freight Volume statistics 

 

4.3 Analysis of Relationship between GDP and Freight Volumes 

For determining the relationship between GDP and freight transport volumes as well as 

for emphasizing GDP significance to the transport industry development we use the 

calculations of the coefficients of correlation between GDP and volumes of freight 

traffic. 

As shown in Table 4.7, not all the values of correlation coefficients are significant (p-

value < 0, 05). For example the analysis of correlation between total freight volume 

and GDP for Benin Republic is not significant. It shows that the freight transport 

industry of Benin Republic has little influence on the GDP. The insignificant 

development of the short sea shipping mode among the ECOWAS countries leads to 
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this result. As the elasticity and correlation coefficients show only the presence or 

absence of the dependence between the analyzed variables, but do not give the whole 

picture of their linkage, it is useful to build the regression model: 

 

Where, 

Y - Freight transport volume at the ith  period in million tonnes, 

X - Value GDP at the ith period in million US Dollars, 

b1, b2 the parameters of the estimate.  

The results of the estimation by the least-squares method are shown in Table 4.7 
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Table 4.7: Estimated relationship between GDP and freight volumes of the 
ECOWAS Nations 

Countries Total Freight Volume 
 Benin  539.835+0.035*GDP 
 Burkina Faso  -140.113+0.976*GDP 
 Cape Verde  87.280-0.861*GDP 
 Cote d'Ivoire  -1012.150+0.865*GDP 
 Gambia -182.797+0.738*GDP 
 Ghana  -383.981+0.387*GDP 
 Guinea  544.611-0.422*GDP 
 Guinea Bissau  60.427-0.842*GDP 
 Liberia  -10.183+0.794*GDP 
 Mali  -342.706+0.887*GDP 
 Niger  -151.708+0.944*GDP 
 Nigeria  -3555.603+0.745*GDP 
 Senegal  85.029+0.917*GDP 
 Sierra Leone  -89.240+0.554*GDP 
Togo -863.159+0.911*GDP 
ECOWAS  660.639 + 0.738*GDP 

Source: Compiled from SPSS 19.0 Output 

Before using these models for the analysis of the influence of variable - GDP on freight 

volume, it is necessary to consider the fit/status of the model (see Table 4.8). R2 − 

coefficient of determination. If the value is close to 1, it means the model is of good 

quality. F-statistics for testing the hypothesis about regression non-significant, at the 

level of significance 5% – the critical value is 0.95 F (1, 6) = 5, 99. SEE is a standard 

error of regression, used as a basic measure of the quality estimated model. Durbin-

Watson (d) is the statistics for testing the hypothesis about absence of autocorrelation. 

In Table 4.8 the quality criteria of values of the significant models are emphasized.  
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Table 4.8: Quality analysis of obtained regression equation for Freight 
volumes and GDP 

Countries R2 F p-level SEE Durbin-
Watson 

 Benin  0.001 0.009 0.928 1.569 1.236 
 Burkina Faso  0.952 139.292 0.000 4.752 1.566 
 Cape Verde  0.741 20.027 0.003 0.113 1.968 
 Cote d'Ivoire  0.748 20.819 0.003 0.067 1.347 
 Gambia 0.545 8.387 0.023 0.548 0.739 
 Ghana  0.149 1.230 0.304 0.002 2.271 
 Guinea  0.178 1.521 0.257 0.917 1.741 
 Guinea Bissau  0.709 17.096 0.004 0.638 1.839 
 Liberia  0.630 11.942 0.011 0.533 1.009 
 Mali  0.786 25.782 0.001 0.021 1.835 
 Niger  0.892 57.648 0.000 0.599 1.764 
 Nigeria  0.555 8.732 0.021 0.001 1.386 
 Senegal  0.840 36.745 0.001 0.014 2.848 
 Sierra Leone  0.307 3.096 0.122 0.015 2.275 
Togo 0.831 34.310 0.001 0.017 2.237 
ECOWAS 0.738 36.539 0.000 0.014 2.280 

Source: Compiled from SPSS 19.0 Output 

On the basis of the conducted analysis of quality of the built regression equations, it is 

possible to draw the following conclusions: 

 Only two of the built models (Benin and Senegal) can be used for the analysis, 

because the regression is significant; 

 By increasing GDP by 1 billion dollars the general freight traffic of Benin, and 

Senegal will be multiplied by 35 million tonnes, and by 917 million tonnes 

respectively, the coefficient of GDP will show the number of times by which the 

GDP coefficient will be increased. 

 However, the ECOWAS aggregate model can be used for analysis, because the 

regression line has a reasonable goodness of fit. Hence, the freight volume of 
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any ECOWAS country can be determined by plugging in the GDP of that state. 

Hence, increasing GDP by 1 billion dollars the general freight traffic will be 

multiplied by 73.8 million tonnes. 

The conducted analysis of the development of freight transport in the considered 

countries confirms once again the close interconnection between the level of the 

development of GDP and freight industry of ECOWAS member countries. The 

calculations made by means of statistical methods demonstrated that developing freight 

transport industry considerably influences GDP growth, especially in the states of Benin 

and Senegal. 

The analysis of elasticity shows that for the period from 2000 to 2013 the freight 

transport industry of ECOWAS countries did not use the general potential of the 

development, as economics of the countries had more growth potential compared to 

the growth of the freight transport volume. 

The geographical peculiarities of the ECOWAS countries influence the choice of modes 

of transport in each country. The analysis of the freight volume in Benin and Senegal 

according to the period 2000 to 2013 indicates that it is necessary to pay attention to 

short sea shipping mode. In this regard, greater attention should be focused on the 

close links between maritime, railroad and road transport in the ECOWAS sub-region. 
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Correlation is useful as measures of relationship between intra-regional volume of 

freight traffic and GDP. The correlation analysis is made using the Pearson's product-

momentum correlation coefficient together with its significance level as a measure of 

the association between the variables. At this point a linear relationship between GDP 

and freight volume is pursued. Table 4.9 shows the Pearson's correlation coefficient for 

chosen correlations of freight volume of ECOWAS nations and GDP.  

 

Significant positive correlation coefficients were found for the correlation between GDP 

and freight volumes in nine states namely Burkina Faso, Cote d’Ivoire, Gambia, Liberia, 

Mali, Niger, Nigeria, Senegal and Togo. Also, significant negative correlation coefficients 

were attained for Cape Verde and Guinea Bissau. It was GDP that better explained the 

growth of freight transport volume of most ECOWAS countries. The analogue analysis is 

carried out here. It explored the relationship between freight volumes and the structure 

of the economy, hence the development of short-sea-shipping mode should be 

explored. 

 

The analysis shows insignificant levels of correlations between GDP and freight volumes 

for Benin, Ghana, Sierra Leone and Guinea. This result invalidates the fact that freight 

volumes correlate with GDP. However, in the case of these ECOWAS countries the 

informal nature of their economy could account for the lesser intra-regional trade which 

actually generates the freight volume. On the other hand, country like Ghana has a very 

high GDP with small intra-regional freight volume because most of their economic 
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operations come outside the ECOWAS countries, possibly from other regions of the 

world. Hence, our result strongly advocates increased tempo of economic activity 

especially in the productive sectors of her domestic economy. 

 

In consideration of the scenario in EU region, Meersman and Van de Voorde (2003) 

compare their forecasts for the increase in freight traffic with actual growth for the 

period 1990-99. The models developed by the authors comprised GDP, Industrial 

Production, and Imports/Exports as main determinants for freight transport demand. 

The estimates produced by the model were largely overcome by actual growth, in 

particular for the road haulage. Another interesting point made by these authors is that 

GDP “had a stronger impact in freight transport in the 1990s than it did in the 1980s, 

while changes in industrial production became far less influential” (Meersman and Van 

de Voorde 2003). To account for this altered relation between freight transport and 

economic activity, the authors allude to developments like the emergence of supply 

chain management, time-based competition (TBC) and the worldwide growth of e-

commerce in the 1990s as possible causes for this trend. 
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Table 4.9: The value of correlation and p-value for freight transport volume and GDP of ECOWAS States 
2000-2013 

  
GDP  
Benin 

GDP 
Burkina 
Faso 

GDP 
Cape 
Verde 

GDP    
Cote 
d'Ivoire 

GDP 
Gambia 

GDP 
Ghana 

GDP 
Guinea 

GDP 
Guinea 
Bissau 

GDP 
Liberia 

GDP       
Mali 

GDP 
Niger 

GDP 
Nigeria 

GDP 
Senegal 

GDP 
Sierra 
Leone 

GDP  
Togo 

Freight Volume Benin 0.035               
p-value 0.928               
Freight Volume Burkina Faso  .976**              
p-value  0.000              

Freight Volume Cape Verde   -.861**             
p-value   0.003             
Freight Volume Coted'Ivoire    .865**            
p-value    0.003            
Freight Volume Gambia     .738*           
p-value     0.023           
Freight Volume Ghana      0.387          
p-value      0.304          

Freight Volume Guinea       -0.422         
p-value       0.257         

Freight Volume Guinea Bissau        -.842**        
p-value        0.004        

Freight Volume Liberia         .794*       
p-value         0.011       

Freight Volume Mali          .887**      
p-value          0.001      

Freight Volume Niger           .944**     
p-value           0.000     
Freight Volume Nigeria            .745*    
p-value            0.021    

Freight Volume Senegal             .917**   
p-value             0.001   
Freight Volume Sierra Leone              0.554  
p-value              0.122  
Freight Volume Togo               .911** 
p-value               0.001 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 
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4.4 Scenario Analysis of Aggregate ECOWAS Model: An Imperative for 

Adoption of Short Sea Shipping Model 

Since there is little available data at the sub-regional level, the model will estimate 

directly generation-distribution based on three parameters: GDP, Population and 

Exchange Rate (a proxy for cost of shipment). In addition, parameter was calculated to 

simulate the growth of shipping operations between ECOWAS members. 

The disaggregated econometric equation used in the model is as follows: 

Log ...Log-Linear 

models 

 ............Linear models 

Where 

V= Freight Volume in metric tonnes transported in a given state 

K = parameter of the state  

GDP = GDP for the origin zone 

POP = Population at origin zone 

CST = Cost of shipping in the country (exchange rate is used as a proxy) 

α, β, = regression fitting parameters 
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Table 4.10: Aggregate ECOWAS Models showing freight movement in various scenarios 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Compiled from SPSS 19.0 Output 

 

Scenario Model R2 F-stat p-value DW 
Aggregate Log-Linear Models 
Maritime Trade In(Maritime Trade Volume) = -5271 + In(GDP)0.686 0.532 14.801 0.002 2.787 

In(Maritime Trade Volume) = -0.764 + In(POP)0.688 0.374 7.778 0.015 2.582 
In(Maritime Trade Volume) = 2.374 + In(EXR)-0.323 0.186 2.970 0.109 2.31 

Road Transport Trade In(Road Trade Volume) = -2.572 + In(GDP)0.942 0.775 44.695 0.000 2.073 
In(Road Trade Volume) = 3.442 + In(POP)1.032 0.651 24.293 0.000 1.764 
In(Road Trade Volume) = 5.196 + In(EXR)0.049 0.003 0.044 0.838 2.183 

Total Trade In(Total Trade Volume) = -2.507 + In(GDP)0.936 0.781 46.464 0.000 2.066 
In(Total Trade Volume) = 3.470 + In(POP)1.027 0.658 24.976 0.000 1.757 
In(Total Trade Volume) = 5.244 + In(EXR)0.044 0.003 0.035 0.855 2.183 

Land Locked Countries In(Trade Volume) = -4.706 + In(GDP)0.974 0.948 127.501 0.000 1.771 
In(Trade Volume) = -4.180 + In(POP)0.959 0.920 80.753 0.000 1.650 
In(Trade Volume) = 2.026 + In(EXR)-0.406 0.175 1.484 0.263 0.462 

Aggregate Linear models 
Maritime Trade Maritime Trade Volume = -0.875 + 0.675*GDP 0.456 10.901 0.006 1.993 

Maritime Trade Volume = 0.420 + 0.514*POP 0.264 3.582 0.088 2.805 
   Maritime Trade Volume = 0.420- 0.225*EXR 

 

0.051 0.533 0.482 2.330 
Road Transport  Road Trade Volume = 659.771 + 0.737*GDP 0.543 15.416 0.002 2.625 

Road Trade Volume = 553.956 + 0.732*POP 0.536 15.037 0.002 2.537 
Road Trade Volume = 1328.763 -0.228*EXR 

 

0.052 0.712 0.414 2.551 
Total Trade Total Trade Volume = 660.639 + 0.738*GDP 0.545 15.578 0.002 2.625 

Total Trade Volume = 554.317 + 0.734*POP 0.539 15.190 0.002 2.537 
   Total Trade Volume = 1332.712 -0.228*EXR 

 

0.052 0.713 0.414 2.548 
 
Land Locked Countries 

Trade Volume = -207.876 + 0.969*GDP 0.939 107.416 0.000 1.717 
Trade Volume = -2345.391 + 0.965*POP 0.931 94.349 0.000 1.783 
   Trade Volume = 2624.811 – 0.310*EXR 

 

0.096 0.745 0.417 0.363 
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This section describes the model specification and estimation results for the 

structural equation model. The models employed a host of exogenous (explanatory) 

and endogenous (dependent) variables to model freight volumes. Exogenous 

variables may be divided into three groups: population demographic characteristics 

of the origin and destination, Gross Domestic Product characteristics of the state and 

cost of freight movement in the country with Exchange rate as a proxy. All variables 

were derived from the ECOWAS database. Exogenous variables included in the 

models were selected based on earlier research literature. Endogenous variables are 

freight volumes at the various ECOWAS countries by mode.  

The freight volume on each mode is a different endogenous variable. The 

distributions of the endogenous variables are highly skewed and non-normal with no 

zero observations. 100 percent of the observations are non-zero observations in the 

data set. Even within the context of the ordinary least square estimation method, 

such a heavily non-zero-inflated distribution leads to computational intractability. To 

help with computational tractability, log transformations of the variables are used in 

the estimation process. For all observations and variables, unity was not added to 

the raw variable value having to take the logarithm of non-zero which is undefined. 

In this study, models were estimated for all the scenarios. 

 However, only four types of models are presented in this study to illustrate the 

model specification and estimation results. First, models are presented for total 

freight volumes by all commodity groups combined. Second, models are presented 

for maritime trade volumes. Thirdly, road transport trade models were computed 

similar to these models. Fourthly, models were formulated for the land locked 
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countries of Burkina Faso, Mali and Niger. As such, these models may be considered 

illustrative of the types of the models that can be developed and applied using the 

database and methods described in this study. Structural equation models were 

estimated for all aggregate data across the ECOWAS countries.  

Table 4.10 presents the structural equation model estimation results for all 

commodities combined. The models provided excellent goodness of-fit measures 

with the F-statistic indicating that the model cannot be rejected with a high degree 

of confidence (95 percent or higher) and with the goodness-of-fit index (GFI) equal 

to unity except for those with exogenous variable of the exchange rates . Thus the 

models are clearly capable of capturing the key relationships influencing freight 

volumes, even within the context of a large database where endogenous variables 

are highly skewed, zero-inflated, and non-normal. The indications provided by the 

four models are quite consistent with expectations and are plausible. The table 4.10 

shows the direct effects, indirect effects, and total effects that constitute 

relationships among variables. A direct effect is one where a variable directly affects 

another variable as depicted by a positive coefficient of the variables in the linear 

models. On the other hand, an indirect effect is one where a variable influences 

another variable through a mediating variable. For example, one can see that 

exchange rate does not directly affect the total freight movement by all the 

examined scenarios.  

However, GDP and population of the countries affect total trade, maritime trade, 

road transport trade and Land-locked countries trade volumes. In some cases, a 

variable may have both a direct and indirect effect on another variable. Then the 
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total effect is the sum of the direct and indirect effects. Table 4.10 shows that GDP 

and population have positive impacts on all trade volumes in the four scenarios. 

These coefficients represent how the total trade volumes among ECOWAS states 

respond to the different scenarios. 

Also, as expected, the total trade volume has a negative effect on the exchange 

rates though their models are not statistically significant. It was originally expected 

that population variables would have a positive impact on the quantity of freight 

volume. However, estimation results show that population variables are associated 

with negative coefficients. The presence of a residential population does not 

necessarily contribute positively to freight volumes among nations. Within an urban 

area context, when one is concerned with movement of goods and services within 

an urban area, then one may conjecture that both business establishments and 

residential population contribute positively to freight generation. However, within the 

context of a statewide freight volume analysis where the freight volumes are mostly 

industrial raw goods, residential population is not likely to attract freight trips. 

Indeed, many industrial sites are located in places across most ECOWAS countries 

with minimal residential population and attract large amounts of freight volumes.  

 

4.5 Forecast of Freight Transport Demand of ECOWAS Nations 

Freight transport demand within the ECOWAS showed an upward trend throughout 

the year 2015 for Benin, Cape Verde, Ghana, Guinea, Guinea Bissau, Liberia and 

Nigeria. There was a downward trend for Burkina Faso, Cote d’Ivoire, Mali, Niger, 

Senegal, Sierra Leone and Togo. Between 2013 and 2015, freight volumes fell back 

to levels previously seen in 2004. The estimate for 2016, based on GDP as a proxy, 
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suggests that freight transport demand may have fallen again in 2016 due to 

economic recession experienced in most of the countries.  

 

Table 4.11: Forecast of Freight Transport Demand of ECOWAS Nations 

Source: Computed by the Author (2016) 
 

Maritime freight transport increased in 2015 in most of the ECOWAS nations except 

in Benin, The Gambia, Ghana and Senegal. Nigeria experience experienced a 

phenomenal growth in maritime freight from 2.21 million tonnes in 2013 to 41.14 

million tonnes in 2015. The maritime modal share has remained fairly stable, 

meaning that growth in demand for maritime transport has been broadly in line with 

overall freight transport growth rates. Trade facilitation among the ECOWAS nations 

should be strengthened. Trade facilitation comprises a wide range of measures 

aimed at the simplification, harmonization and standardization of procedures 

affecting border-crossing goods, including customs, regulatory issues, insurance and 

ECOWAS 
Nation 

GDP 2015 
 
 

(in million US Dollars) 

Estimated 
Maritime Freight 
Demand for 2015 
 (in million tonnes) 

Total Estimated 
Freight Demand 

for 2015 
(in million tonnes) 

Total Actual 
Freight Transport 
Demand for 2013 
(in million tonnes) 

Total Actual 
Maritime Freight 
Demand for 2013 
(in million tonnes) 

Benin 8500 2.55 775.00 546.40 3.02 
Burkina Faso 12300 0 1096.14 1066.60 0 
Cape Verde 3400 1.36 328.11 13.70 0.81 
Cote d'Ivoire 31200 6.22 2625.31 7372.60 1.21 
The Gambia 920 0.55 96.31 196.00 0.76 
Ghana 36000 6.86 3002.62 1769.20 7.19 
Guinea 6700 2.17 619.94 54.70 1.23 
Guinea Bissau 1100 0.63 113.88 14.50 0.18 
Liberia 2000 0.94 199.48 31.20 0.46 
Mali 13100 0 1159.47 1572.80 0 
Niger 7200 0 660.97 764.80 0 
Nigeria 490000 41.14 34814.24 10451.00 2.21 
Senegal 13700 3.54 1212.81 1813.10 7.49 
Sierra Leone 4200 1.57 400.03 654.90 0.03 
Togo 4200 1.57 400.03 900.30 1.83 
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banking aspects, and other measures that impact on the trans-border movement of 

goods.  

 

Fig. 4.2: Forecast of Maritime Freight Transport Demand of ECOWAS Nations 

 

For landlocked countries, a main objective of trade facilitation is to increase the 

fluidity of goods in transit. Both landlocked and transit countries in ECOWAS should 

put particular emphasis on the simplification, harmonization and standardization of 

administrative and legal procedures related to customs, transit and port formalities 

at the regional level. The use of cargo information management systems can also 

facilitate and accelerate the physical movement of transit cargo. Modern and 

efficient transport infrastructure can contribute significantly to the economic 

development of landlocked countries by facilitating their beneficial participation in 

the process of globalization, as well as by improving their international 

competitiveness and enhancing their potential role as hosts for foreign direct 

investment. 
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Fig. 4.3: Forecast of Total Freight Transport Demand of ECOWAS Nations 

 

4.51 Short Sea Shipping Scenario in Nigeria 

Nigeria is commonly referred to as the largest economy in the ECOWAS sub-region 

on the basis of her over 160 million population; robust economic resources; vast 

hinterland; hug GDP and a vibrate political economy. With 853km of coastline and 

network of inland waterways, Nigeria’s share of the total shipping activities in 

volume and value in the ECOWAS sub-region is well over 70%. Nigeria, therefore, 

provides a typical scenario for short sea shipping potential in the ECOWAS sub-

region within the context of her inland waterways transportation potential. Analysis 

of the Nigeria scenario would reasonably reflect the general current situation and 

future trend of short sea shipping in the ECOWAS sub-region.  

As mentioned earlier, Nigeria has a vast coastline which she bordered on the 

western flank with the Republic of Benin from where it extends to the rest of the 

other ECOWAS littoral countries. The coastline in her eastern flank is bordered with 

Cameroon and extends to the central African sub-region. Nigeria therefore, is 
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strategically located at the epic-centre of coastal shipping activities between two 

important African sub-regions. This prime coastal location is further complemented 

by two major rivers - the River Niger and River Benue, which formed an important 

confluence at Lokoja to flow southward and drain into the Atlantic Ocean through a 

fine network of deltas and creeks in Niger Delta area of Southern Nigeria. The Rivers 

Niger and Benue which confluenced at Lokoja, divided Nigeria into three almost 

equal parts. They both have important tributary rivers that combine to give Nigeria a 

network of inland waterways that link some important economic and political 

centers. 

While River Niger connects Nigeria with the countries of Benin, Niger, Mali and 

Guinea, where it has it watershed, the River Benue connects Nigeria with the 

Cameroon on her Eastern border. The two rivers provide inland waterways 

transportation possibility between Nigeria and these ECOWAS member countries as 

well as the countries of central African Republics of Cameroon and her neighbours. 

 

4.52 Some Historical Perspective to Inland Waterways Transport in 

Nigeria 

Before the advent of the colonial powers in Nigeria, the two main rivers Niger and 

Benue were already used for transportation. However, with the arrival of the colonial 

masters which was ushered in by a number of explorers, inland waterway 

transportation increased in importance. Inland waterway transportation played a key 

role in the penetration of the Nigerian interlands. The Colonial merchants sailed up 

the rivers taking along with them, manufactured merchandise from Europe for 

trading and buying local products (various agricultural products, ivory, etc) to sell in 
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European markets. Water transport therefore, offered them gateway for European 

penetration of Nigeria for trade and colonization. 

Over the decades, water borne trade continued to grow in volume and extent on the 

major rivers, to the extent that prior to the introduction of motor Lorries and road 

transportation, inland waterways accounted for a major part of all internal freight. 

Even after the introduction of road and rail traffic, inland waterways transport on the 

Niger and Benue Rivers continued to play a significant role in the transportation of 

agricultural products to sea ports and on to the world markets in Nigeria. 

From the colonial period up to the Nigerian Civil War (1967 – 1970) commercial 

inland water transport in Nigeria were dominated by three companies namely; 

 Niger River Transport company (NRTC) with its base at Burutu in present day 

Delta State 

 Holts Transport (HT) based at Warri also in Delta State and 

 Niger Benue Transport Company (NBTC) with its base equally at Warri. 

 

Inland waterways transport as practiced by these companies was an intergral part of 

a commercial transaction, which commenced with the purchase of the product and 

ended with the shipment overseas. In addition to the infrastructure such as quays, 

cargo handling equipment, goods shads, warehouses and dockyards which these 

rivers transport companies developed at their bases, they also had to provide basic 

port facilities at their major ports of call up river. 

 

Due to seasonal variations in water levels, shipping on the Nigerian inland 

waterways, even in the boom era before the Nigerian Civil War, had to adapt to 
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seasonal available water depths. This seasonally controlled navigation was probably 

adequate for transporting equally seasonally available agricultural products to the 

sea ports and on to the world markets. No major effort was made to invest 

structurally and improve the condition of navigability of the Nigerian inland 

waterways in order to extend the reach and period of navigation. On the other hand, 

improvement and expansion of the road network in Nigeria received a major boost in 

the seventies. This development began to attract freight to the roads. Further, the 

reduction in the volume of agricultural produce available for the world market due to 

decline in agriculture, coupled with other economic developments accelerated the 

decline of inland waterways transport in Nigeria.  

In addition, the civil war in Nigeria affected shipping and water transportation 

adversely as the lower Niger and the Delta waterways lay in the centre of hostilities. 

The shipping companies suffered serious damages to their floating assets and 

operational bases. 

 

4.53 Overview of Navigable Waterways in Nigeria 

Based on the second schedule section 10 of the Nigeria Inland Waterways Authority 

Act (NIWA Act 1997), the following are navigable waterways in Nigeria.  

1. The river Niger from the Nigerian/Niger/Benin border, through the Nun and 

Forcados distributries to the Atlantic Ocean.  

2. The River Benue from the Nigerian/Cameroon border to its confluence with 

River Niger at Lokaja. 

3. The Cross river from the Benue, Ebonyi, Abia and the Cross River to the 

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

Anambra, Ogun, Oluwa, Osse, Benin, Imo, kwa Ibo. 

5. The intra – coastal route from Badagry along the Badagry creek to Lagos. 

Lagoon to Epe. Lekki Lagoon to Iwopin along Orun creek, Talita Kivei to 

Atijere, Akata, Aboto,Oluwa River to Okitipupa and onto Gbekebo, Arogbo, 

Otunama Benin creek to Warri. Also the canal running from Araromi through 

Aiyetoro, Imelumo to Benin River and from Aiyetoro through Mahin Lagoon to 

Igbo koda. 

6. The waterways from Warri along the Forcados Rivers, through Frukana, Siama, 

Bounadi, Angalabiri, Patani, Torotani down River Nun to Agberi, Kiama, 

Sabagreia, Gbaran creek, Agudama, Ekpetional into Ekole creek to Yanaka, 

Yenogoa, Sangala to Mbiakpaba, onto Okokokiri, Otokpota, Oolagaga 

Nember, Adewa, Agoribiri creek to Egbema, Degema, Sombreiro River TO 

Hanya Town, Ogbakiri to Port Harcourt. 

7. The waterways from Port Harcourt, through Amadi creek down Bonny River, 

into Opobo channel Adomi 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. 

8. Rivers Benin, Ethiope, Ossiomo, Onne, Aba, Azumini, Olomum, Siluko, Talifa, 

Forcados, Penington, Escravos, Warri, Ramos, Dado Bonny, Middlton, 

Fishtown, Sengana, Brass of Nicholas, Santa Barbara, San Betholomew, 

Sambriero, New Calabar, Mbo Rio del Rey, Uruan, Akwayabe. 

9. Creeks Odiama, Agamama Tora, Nembe, Krakama, Buguma, Bille, Finima, New 

Calabar, Ekole, Cawthprne channel, Ikane-Bakassi, Omu, Kwato, Adagbrassa, 
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Chananomi, Okpoko, Jones Kulama, Ikebiri, Nikorogba, Sagbama, Egbedi, 

kolo, Laylor, Hughes channel. 

10. Lake Mahin, Oguta, Osiam Ehomu. 

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

Okariki, Egbema, Sombreiro River. 

12. Lake Chad, that part within Nigeria  

13. Anambra River, a tributary of the River Niger with its confluence off Onitsha. 

 

4.54 Description of Major Inland Waterways in Nigeria. 

River Niger: The stretch of the Niger River downstream from Jebba covers about 

880 Km. the River Niger contains two major dams. The Kainji dam, built in 1969, and 

Jebba dam, built in 1982, and containing locks which allow ships to pass. However, 

the locks have not been in use for many years now. On the Niger, navigability at the 

high water is quite good and enables ships to reach Baro sometimes even Jebba. 

Around low River level coinciding with the so-called Black Flood, the navigability on 

the Niger is restricted (NIWA Report, 2010). During the low water season the water 

level may fall so low that navigation between Baro and Onitsha is limited to craft of 

less than 1 meter draught. 

 

On the Baro – lLokoja stretch, the first difficulties at the start of the Black Flood 

period will be the large sand ripples and bars left by the preceding high waters, 

blocking the low water channel. These barriers will most often be reduced by erosion 

is a short time. 
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Downstream from Lokoja, however, navigation difficulties starts in the second part of 

the heavy flood period. The flats between Lokoja and Shinatu caused by a two wide 

river-bed and sand deposits from the Benne, and the Icheu–Adinapa Flats caused by 

backwater and drawn down from the rocky section, are annually a headache to 

shipping. Downstream from the rocky section, the river is too wide, and spoiled by 

sand deposits from the narrow rocky section. The results are the notorious flats at 

Ajaokuta, Itobe, Kokoin and Agbama. At the end of the Black flood period, the Niger 

may give trouble as well between Idah and Aboh mainly by bars formed right 

downstream or sideways from an island. Downstream of Aboh in the meandering 

section the depth of water is seldom a bottle-neck to navigation. 

Downstream of Onitsha, the conditions provide better possibility of navigating the 

lower part of the Niger even during the low water period. At the bifurcation the River 

Niger splits into the Num River to Warri. The Delta part of the River Niger, interwined 

with tributaries/creeks is navigable. 

Downstream of the confluence with the Benue River, the River Niger has one major 

tributary, the Anambra River, entering the Niger off Onitsha. The navigability is 

limited up to some 20km from its discharge point. The Anambra River is regularly 

used by river craft to evacute some produce from Aguleri, 25 Km from Onitsha. 

 

Benue River:  Navigation on the Benue River is impossible in the dry season, good 

in the wet season and difficult at the beginning and at the end of the wet season. 

Insufficient water levels is the main source of shipping challenges. Rocky outcrops, at 

some places peering through alluvial river-bed, contributed to a large extent, the 

difficulties in navigation. 
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Sailing upstream, the first bottle–neck on the Benue River is the bar at the confluence 

with the Niger. Once this bar is passed, there are no difficulties up to Makurdi and 

the Katsina – Ala confluence. 

The River Benue has four major tributaries: 1) the Gongola River 2) Taraba River 3) 

Donga River and 4) Katsina Ala. The Benue River is fed by its tributaries Katsina Ala, 

Donga and Taraba. River Benue above the Taraba confluence provides only 40% of 

the annual run-off of the Benue downstream of Katsina Ala confluence (NIWA Report, 

2010). Navigation upstream of the Katsina Ala confluence is therefore difficult. 

 

The character of the shallow places between the Katsina Ala confluence and Lau 

varies from year to year and from place to place. There are the Gunga Bakari flats 

downstream of Ibi, Damper between Donga and Taraba confluences, some crossings 

in the neighbourhood of Kwatta Namido and Kwatta Mutum Biu, the Mayo fan 

confluence and Gidan Usmanu creek. Abov Lau the notorious Gamido flats and Wuro 

Boki flats are often serious constraints to navigation.  

 

Just before the Benue River reaches the frontier between Cameroon and Nigeria, it 

passes through the Lagdo Dam which was built in 1982 and has created a very large 

lake (586 square kilometers). Just above the frontier with Cameroon there is also a 

very sharp bend in the Benue which could form a navigation problem. These rivers in 

the northern part of Nigeria are highly dependent on rainfall and it will be doubtful if 

these rivers carry sufficient water to be developed for inland shipping without 

substantial dredging (capital and maintenance). 
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Cross River: The Cross River in the Southern-east has many tributaries, and maybe 

navigable from the river mouth up to Okurike area off the lakes. Cross River serves 

the port of Calabar. At the river month the rivers of Calabar, Great Kwa and Awa 

have their discharge points. The River Awa forms the boundary with Cameroon. 

 

Other Nigerian Rivers: The Rivers Sokoto, Kaduna and Gurara form the major 

tributaries of the upper River Niger. On the tributaries of the River Niger, navigation 

is only possible during the rainy season, sometimes for a distance of 80Km from their 

confluences with the Niger, i.e. the Kaduna, Gbako and Gurara Rivers (Nedeco 1959). 

The Sokoto River entering the Niger off Gwamba and located upstream of the Jebba 

and Kainji Dams is characterized by the many riverbeds and therefore not directly 

suitable for inland shipping small crafts can ply the river. The Kaduna River entering 

the Niger off Pategi has a number of dams constructed for irrigation purposes. The 

Gerinya River (Gurara), a relatively small river having its source near Abuja, is a 

strong meandering river, entering the Niger off the boundary of Niger State and Kogi 

State, Approximately 20km upstream of koton-kariti, is not suitable for navigation of 

inland shipping. 

 

The river Oluwa, Osse and Ogun are the rivers at the western side of the Delta, not 

being part of the Niger Delta. The Oluwa River having its source off Ondo, discharges 

into mahin deep. The lower part of the river is used for shipping on the route Lagos-

Warri. The river is less suitable for development of inland shipping. 
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The Osse River, a small river having its source off Ekpem/Akure site, discharges into 

Benin River. The lower part of the river is used by shipping on the route Lagos –

Warri. The river is likely less suitable for development of inland shipping. The Ogun 

River, Discharges into Lagos Lagoon, will probably not be suitable for inland shipping 

due to its size. 

 

Intra-Coastal Route – The intra-costal route is the connection between Warri and 

Lagos. The Western section of this route along the coast follows the following rivers 

and creeks: Badagry creek – Lagos – Lagos Lagoon – Epe – Lekki Lagoon. 

1. From the Lekki Lagoon a Northern or Southern route can be followed. The Northern 

route takes the Talifa River, off Igbokoda into Oluwa river up North to Okitipupa, 

being a major town in the area. 

2. The Southern route follows from Lekki Lagoon Omu creek right into the Mahin 

Deep, then taking the western Mahin canal passing Mahin lake on to the Apostle 

canal and via Daba-Biobu creek to Benin River, which leads to Sapele. At the end 

of Omu creek, it will also be possible to take Mahin East canal Oluwa River – Siluko 

River – Osse River onto Benin River crossing Benin River a creek leads to Forcados 

River – Warri. 

 

It has been noted in a study commissioned by NIWA in 2010 that this intra-coastal 

route comprises quite some small creeks. Actual navigability for inland shipping 

would require a detailed survey to identify the optimum route and dredging 

volume. On the route between Warri and Port Harcourt, various routes can be 

taken, if one is familiar with the creek systems. 
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Route 1 is along the Warri – Forcados River – Bifurcation – Nun River- Ekole creek 

Nembe – Port Harcourt. According to NIWA, the first part of the route; Warri - 

Bifurcation is part of the planned dredging programme, while the second part is 

presently being survey. In the Forcados River the Siama bend constitutes a bottle 

neck to navigation, because of the sharp bend in the river and a short cut is 

considered to improve its navigability. 

 

Route 2 could be along from Warri and then via the Warri River – Gbotebo creek - 

Brass creek – Osiama creek – Sangama River – Bussa creek – Nun River at 

peremabiri Diebu creek onto Seibiri creek – crossing onto Ekole creek – Nembe – 

Port Harcourt. The NIWA report indicates that route 2 are all tidal, widely used and 

bear for inland shipping sufficient water depths. 

 

Waterways from Port Harcourt: The Water ways port from Port Harcourt are 

related to the route to Calabar and runs via the Amadi creek – Bony River – Opobo 

Channel – crossing Andoni River flats then either Strong–frace creek or Tulliter 

creek onto Imo River, crossing the into Shoter creek. Kwa Ibo creek, crossing Kwa 

Ibo River into Stubbs creek, Udaidnem creek into Cross River from there to Oron 

and Calabar. The Port Harcourt – Bonny – Atlantic Ocean route is straight from the 

Bonny River passing the Federal Terminal Onne – Bonny to the Atlantic Ocean. For 

inland shipping a number of parallel routes can be followed. 
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4.55 Current State of Inland Waterways Transport in Nigeria 

Despite its considerable length, and spread, the river network in Nigeria is 

presently not extensively used for inland waterways transport (NIWA 2010). One 

of the reasons is that a limited portion of the population and economics activities 

are directly located in the near vicinity of the river system. For instance, only six of 

the 36 states, capitals (Lagos, Port Harcourt, Calabar, Lokoja, Makurdi and Yola) 

have navigable inland waterway connections with other parts of the country. Other 

reasons are limited or seasonal navigability mainly due to constraints in least 

available depth (LAD) in the dry season. 

 

At present significant inland waterways transport activities take place in the Delta 

and Coastal areas mainly related to oil prospection and exploration and for 

passenger and freight transport in the Lagos Metropolitan area,. Further, it is 

worth mentioning that up to the beginning of 2000 there was one convoy of tugs 

and barges steaming up the Benue River during the high water season to transport 

goods to Garoua in the Republic of Cameroon (NIWA Report 2010). This has 

however, ceased since the turn of the millennium (NIWA 2010).  

 

There is a significant amount of barge movements in the Niger Delta area which is 

predominantly related to the oil prospection and exploration activities. Although 

restricted by narrow channels and sharp bends, small boat navigation is also 

possible on the lagoons and creeks between Lagos and the Delta ports. 

Today the Niger – Benue Transport Company Limited is the main inland waterways 

transport company operating in the Delta and the lower part of the River Niger, 



 
 
 

198 
 

albeit mainly for the oil companies. Moreover, several dredging companies operate 

their own fleet in the Delta in support of dredging operations and other 

construction works. 

 

In the Lagos metropolitan area, inland waterways transport carries less than one 

percent of the overall traffic in Lagos (NIWA Report 2010). Although at present an 

under-utilized transport mode, steps are being taken by the Government with the 

support of among others, the World Bank to revive this Promising transport mode 

as a feasible alternative to travelling the chronically congested Lagos roads. 

 

Field surveys carried out by NIWA show that the low–income communities on the 

barrier islands to the south of Lagos and in Ajegunle and around Maroko on the 

mainland rely on small boats for many of their transport and live hood needs. In 

the terminal sector, the state–run ferries carried more than 800, 000 passengers in 

1995, but this number subsequently dropped. Unfortunately no data is available 

after 1997. Observations by NIWA office at Marina Lagos shows that the Marina – 

Apapa service runs a half hourly service which is close to capacity for much of the 

working days. 

 

According to the NIWA Study Report of 2010, water transport comes to the doors 

of mainly the poor, as many of the poor are forced to live close to the water, in 

marginal areas that are not suitable for commercial development. Unfortunately, 

many informal inland waterways operators find it difficult, if not impossible to 
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secure access to established landing facilities in metropolitan Lagos. They have no 

option but to use impromptu and often dangerous alternatives. 

 

4.56 Existing and Planned Waterways Transport Infrastructure – Ports 
and Terminals  

 

Up to the mid 1960s some intern modal cargo transshipment took place at a 

number of locations along the Niger River system with limited infrastructure at the 

time. Apart from the Warri and Port Harcourt’s ocean terminals, some investments 

were made for the river terminal facilities in Onitsha and Ajaokuta. Further 

preparatory works have been undertaken for a new river terminal in Lokoja. 

 

1. The Onitsha terminal was constructed in the mid-1980s to serve the local 

hinterland. Based on visual inspections made for this terminal by NIWA consultants 

in 2007, it was concluded that despite the age of the terminal (over 25 years) it 

condition still is fairly good requiring a minimum of repair works prior to 

commencing cargo handling operations. The Onitsha terminal has three rail 

mounted cranes on the quay with a lifting capacity of some 15 tonnes each. The 

present warehouse is located at some 25m to 30m behind the quay and after 

ample space for storage and handling of general cargoes. It has further been 

observation that the Onitsha terminal would offer adequate and plenty space to 

develop value Added Logistics Services as well as to setup a base for container 

handling operations. It also has potential for additional berth(s). The Onitsha 

terminal is wholly owned by NIWA. 
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2. Ajaokuba Terminal – The Ajaokuta terminal was specifically constructed in the late 

1980s for the supply of (heavy) construction materials for the Ajaokute steel mill. 

The terminal has a quay length of some 250 meters and lower water levels on the 

Niger River. The terminal is connected to the steel factory by (temporary) rail. 

However, the Ajaokuta river terminal has never been used put into operation yet. 

Nevertheless, with its recent concession arrangement by the Federal Government 

of Nigeria it may be expected that the terminal will be used for the unloading and 

loading of steel mill related cargoes. The Ajaokuta terminal and quays are in a 

reasonable good condition and would require limited repairs to allow cargo 

handling operations. These is no cargo handling equipment available at this 

terminal  

3. Lokoja Terminal – The proposal Lokoja terminal is still in the works. NIWA has 

through its consultants, Royal Haskoning reviewed the selection of a site for a new 

river terminal to be constructed at Lokoja ( Haskoning 2003). Based on a set of 

criteria, Banda site was selected as the most suitable for developing the Lokoja 

river terminal. The Banda site has ample space for future expansion and has easy 

connections to the road network. There is no other infrastructure that could 

interfere with planned port infrastructure. The Banda site is located at a distance 

of approximately 1.5 Km from the Lokoja – Abuja trunk road. The navigation 

channel is reasonably stable with some limited erosion. Full construction works is 

yet to commence the terminal site. 

4. Baro Terminal – In 2002 Royal Haskoning made a preliminary site selection for a 

new river terminal in Baro (Haskoning 2002). The selection site is located along 

one of the side branches of the Niger River. The proposed port site offers good 
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space for port facilities and is directly located nearby the existing railway line 

connecting Baro to Minna and Kaduna in the North. No construction work has 

commenced on the proposed site till date. The roads leading to Baro are of a bad 

condition and need to be improved to develop Baro as a regional hub for the 

transit of agricultural products. 

5. Makurdi Terminal – The old Makurdi river terminal is located along the south bank 

of the Benue River west of the railway and road bridges. However, the facilities 

have not been used for rather a long time and some other facilities such as 

warehouses and stores have been erected nearby the site. In addition, a road is 

located just south of the terminal area, which might restrict the development of 

the port into this direction. A private initiative has been launched to develop a new 

river port further to the east of the Makurdi terminal, but this site would require a 

long dredged access channel as well as new roads to the hinterland. The present 

port seems therefore the preferred site.  

 

Once these river terminals along the lower sections of the Niger and Benue Rivers 

are fully constructed and operationalized, other terminals likely to be developed 

according to NIWA inland waterways master plan are: 

 Upstream of the Niger River  

 Upstream of the Benue River 

 Along the Cross River 

 Along the new Lagos – Delta ports corridor 

 Along side branches of the Nigerian rivers. 
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4.6 Development of Short-Sea Shipping Model for ECOWAS Sub-Region 

Determinants of short sea shipping decisions on the freight volumes across the 

ECOWAS nations with maritime potentials are investigated by regressing the 

maritime freight demand (defined as the available maritime tonnes-kilometers) on 

the hypothesized explanatory variables: GDP, population, and number of port 

corridors available for each nation.  

The weighted least square regression model is specified as follows: 

 

Where, 

GDP = Gross Domestic Product,  

POP = Population, and  

PAC = Number Seaport corridors available for each nation.  

Table 4.12 shows the final structural equation model (SEM) specification results. The 

interpretation of the results in the table 4.12 is straightforward and consistent with 

economic theory. The first row in table 4.12 shows that the latent variable GDP acts 

as an exogenous variable on the latent variable maritime tonne-Kilometres with a 

coefficient estimate of 3.760. The second shows that population contributes 

negatively to maritime freight demand, implying that the growth in the population of 

the ECOWAS nation does not translate to economic gains possibly because greater 

population are redundant. Third row shows that maritime trade will respond 

positively to increase in the number of seaport corridors available in the ECOWAS 

  iεPACβPOPβGDPββMTkm  3210  
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nations. The fourth row presents the estimated intercepts of the observed 

endogenous variables.  

Table 4.12: Weighted Least Square 
Estimation Results for Short-Sea Shipping 

Model 
Variable Model  

Gross Domestic Product 3.760*** 
[0.031] 

Population (in millions) 
-2.851**   
[0.012] 

No. of seaport corridors 
0.131*   
[0.043] 

Constant 
159.717   
[0.641] 

    
R2 0.987 
Adjusted R2 0.982 
F 199.983 

 

Table 4.12 shows various goodness-of-fit statistics used during model selection. The 

chi-square value for the final model is 1.500 with 11 degrees of freedom (p value of 

0.000), which indicates the model fit cannot be rejected at p = 0.05. Because the 

chi-square goodness-of-fit test is used to test for differences between the implied 

model variance covariance matrix and the observed one, a model that will not reject 

the null hypothesis is a desired outcome. The RMSEA for the final model was 0.003, 

which clearly indicates a close-fitting model. 
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Table 4.13: Overall Goodness-of-Fit 
Measures for Short-Sea Shipping Model 

 

Description       Final Model p-value  
Chi-square  1.500 0.000 
RMSEA  0.003  
Normal fit index  
 
Tucker-Lewis index  

0.993 
 
0.993 

 

     
                     Key: RMSEA = root mean square error of approximation 

As a major strength favouring short-sea shipping, the geographical environment of 

ECOWAS sub-region can be considered: the facile accessibility of ports combined 

with the considerable total coastline of about 5,286km, provides a good competitive 

environment for short-sea shipping. Additionally, most of the industrial and 

productive centres of ECOWAS member countries are located around the coastline. 

Another big strength of short-sea shipping is the possibility to carry higher volumes 

than other modes and thus resulting in a better use of economies of scale. The 

economies of scale allow short-sea shipping to offer services at lower freight rates 

and therefore exploit an underused available capacity without incurring high 

capacity-related investment costs.  

Based on the fact that short-sea shipping is a capital-intensive industry, the market 

has higher entry barriers compared to the road mode. This gives operators already 

in the market the advantage to develop transport systems/route networks where the 

most capital intensive mode is already present.  

Furthermore, the sea has an unlimited traffic capacity. While there is the challenge 

of congestion on landside modes, the capacity of the sea is virtually unlimited and 

the demand of infrastructural maintenance or expansion is by far lower, but however 
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expensive. Short-sea shipping does not require sea lanes but only superstructure 

along the coast that may contribute to safety of navigation. As a result investment in 

short sea shipping infrastructure can also be seen as an investment in the 

attractiveness of short-sea shipping, for example a vessel traffic management 

information system which helps to guard the effect of the broken transport chain. 

Paixao and Marlow (2002) contend that consequently the cost of port maintenance 

and port investments is low compared to all land transport modes, especially by 

considering the external costs such as congestion and pollution. The only external 

cost necessary for a short-sea shipping business and might be carried by “not 

directly involved participants” is an adequate port infrastructure which needs to 

handle entry and exit of goods by avoiding congestion. This however has to be 

organized on a mutual basis with the involvement among different players to 

prevent the existence of bottlenecks in transport chains.  

Paixao and Marlow (2002) reiterates that this situation implies that short-sea 

shipping does not need innovation in the form of new investments in infrastructure, 

but the performance can be easily increased by the cooperation of short-sea 

shipping and business related players. The implementation of a new philosophy 

would increase the flexibility, creativity, integrity, leadership and openness to 

learning, which will help to handle market uncertainties and new logistical challenges 

like Just-in-Time (JIT). Related to the capital intensity, which gives the players of the 

short-sea shipping business a competitive edge, there is also the skill and knowledge 

level of the players acting as a high entrance barrier (Paixao and Marlow 2002).  
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One major weakness of short-sea shipping is the incapability to offer door-to-door 

transport service, with the exception for liquid and dry cargos which can be directly 

delivered to dedicated and private terminals. This problem arises based on the fact 

that short-sea shipping is a part of a broken transport chain. Consequently, short-

sea shipping is depending on the collaboration with other land sided modes in order 

to provide a door-to-door service. Also contributing is the lack of cooperation 

between seaborne and landside modes with respect to interconnectivity, 

interoperability, or the availability of broad information technology/information 

system (IT/IS) which support the whole transport chain in terms of flexibility. Road 

transport is, in terms of flexibility, the benchmark for all logistic strategies based on 

their frequent departures and delivery possibilities, whereas short-sea shipping is far 

behind this benchmark.  

 

4.7 Discussion of Findings 

Freight transport model development is now a critical component of the overall 

transport planning process as urban areas, states, and the nation consider mobility 

strategies for enhancing the safety and efficiency of freight transport. This study was 

aimed at developing a simple but practical modeling framework for estimating 

freight transport volumes in a sub-regional-wide pattern for the ECOWAS bloc.  

 

The model development is based on the ECOWAS’s intra-trade freight volume 

database that is available from the ECOWAS Commission and National Bureau of 

Statistics in Nigeria. This database, providing freight volume information at the 

national level, was merged with population information and GDP information from 
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the database. The resulting database constituted a comprehensive database for 

modeling freight volume among the countries of ECOWAS sub-region. The only 

missing component in the database is modal level of service attributes that would 

potentially influence freight volume by mode (by commodity) between origin-

destination pairs. The process of merging modal level of service attributes should be 

sought for in further studies and will result in further enhancement of the models 

developed in this study.  

The modeling methodology consists of a structural equations model that can 

accommodate multiple dependent variables simultaneously. This structural equations 

model can be applied to all origin-destination pairs in the ECOWAS sub-region. In 

this model system, explanatory variables representing origin and destination 

population and employment characteristics and impedance (distance between the 

origin-destination pair) can be included. The models for various scenarios are found 

to offer statistically valid indications and plausible interpretations suggesting that 

these models may be suitable for application in freight transport demand forecasting 

applications. Undoubtedly, further research is important in the area of freight 

transport demand modeling. The development of freight databases and collection of 

freight movement data continues to be a challenge for model development and 

estimation. There is always a degree of uncertainty regarding the coverage of the 

database with respect to geography, commodity groups, and modes and regarding 

the accuracy of the data as one goes to greater levels of spatial detail.  

The development of freight transport models is making great strides, but there is 

some question as to how transferable these models are between geographic 

contexts and between geographic scales within the same context. How applicable is 
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it to use a model system estimated at the national level at another level of 

aggregation such as traffic analysis zone? Research into these issues will greatly 

enhance our ability to develop freight transport models and estimate freight demand 

accurately while analyzing the effects of alternative freight mobility strategies and 

policies such as short-sea shipping which this study is strongly campaigning for in 

the ECOWAS sub-regional bloc. 
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CHAPTER FIVE 

SUMMARY, CONCLUSION AND RECOMMENDATIONS 

5.1 Summary of Major Findings 

Based on the results of chapter 3 and 4, main empirical findings, including model 

forms, estimation methods and elasticity calculations are summarized as follows: 

i. There has been a steady growth in freight traffic across the ECOWAS sub-

region thereby requiring modern technologies and advantages offered by 

short sea shipping to drive trade efficiency and economic development in the 

sub-region. Moreover, the freight share of maritime mode in ECOWAS total 

trade volume has been insignificant and thus requires to be boosted through 

the development of short-sea shipping infrastructure and capacity in the sub-

region. Liberia had the highest volume of maritime trade with 0.04% of her 

overall trade volume, and this is closely followed by Cape Verde with 

approximately 0.03% of maritime share. The other nations have maritime 

trade volume ranging from 0.0001% to 0.009%. These figures are grossly 

insignificant considering great economies of scale that the maritime mode 

offers.   

ii. The coefficients of elasticity are determined for the entire period under 

analysis (2000-2013) and for the six years’ time intervals. The coefficients of 

import and export freight volumes general elasticity of the ECOWAS countries 

at certain period being less than 1, shows that for the period from 2000 to 

2013 the freight transport industry of these countries did not use the full 

growth potential as economics of the countries had more considerable growth 
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than compared to the growth of the freight volume. More stable values have 

the coefficients of general elasticity less than 1 in 2006-2010. In most of the 

ECOWAS countries the coefficients of general elasticity are unstable, both 

negative and positive values have a range of values (from -43.709 to 52.364). 

iii. The ECOWAS aggregate model can be used for analysis because the 

regression line has a reasonable goodness of fit (with R2 of 73.8% for the 

aggregate model). Hence, the freight volume of any ECOWAS country can be 

determined by plugging in the GDP of that country. Consequently, increasing 

GDP by 1 billion dollars, the general freight traffic will be multiplied by 73.8 

million tonnes. The analysis of elasticity shows that for the period 2000 to 

2013, the freight transport industry of ECOWAS countries do not have 

corresponding growth compared to the economic growth experienced by the 

countries as indicated by their GDP values. Hence, the freight transport 

volume and the growth in GDP of the ECOWAS countries is decoupled.  

iv. For brevity, only four models are formulated for the study to illustrate the 

model specification and estimation results. First, models for total freight 

volumes by all commodity groups combined. Second, models for maritime 

freight volumes. Thirdly, models for road freight volume and fourthly, models 

for the freight volumes of the land locked countries of Burkina Faso, Mali and 

Niger. These models may be considered illustrative of the types of the models 

that can be developed and applied using the database and methods described 

in this study. Structural equations models were estimated for all aggregate 

data across the ECOWAS countries. Thus the models are clearly capable of 
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capturing the key relationships influencing freight volumes, even within the 

context of a large database where endogenous variables are highly skewed, 

zero-inflated, and non-normal. The indications provided by the four models 

are quite consistent with expectations and are plausible. 

v. The GDP acts as an exogenous variable on the latent variable Maritime tonne-

kilometres with a coefficient estimate of 3.760, standard error of 0.864, and t 

value of 4.345. Population contributes negatively to maritime freight demand, 

implying that the growth in the population of the ECOWAS nation does not 

translate to economic gains possibly because greater population are 

redundant. Maritime trade will respond positively to increase in the number of 

seaport corridors available in the ECOWAS nations. 

vi. As a major strength favouring short-sea shipping, the geographical 

environment of the ECOWAS sub-region can be considered: the facile 

accessibility of ports combined with the considerable total ECOWAS coastline 

of about 5,286km, offers a good competitive environment for short-sea 

shipping. Additionally most of the industrial and production centres in the 

ECOWAS sub-region are located around the coastline. Another major 

fundamental strength of short-sea shipping is the potential to carry higher 

volumes than other modes and thus resulting in a better use of economies of 

scale. The economies of scale allow short-sea shipping to offer services at 

lower freight rates and therefore exploit underused available capacity without 

incurring high capacity-related investment costs. 
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5.2 Conclusion 

In conclusion, the argument that short-sea shipping operation for each route or area 

would have its peculiarity have been supported by the literature review on studies 

that have been conducted on European short-sea shipping itself. Studies conducted 

could not agree on the exact variables that could be generalised as the main 

determinants to ensure the success of short-sea shipping endeavour in every part of 

the world. In spite of the review conducted, it has to be recognised that ECOWAS 

sub-region should vigorously pursue the development of short-sea shipping because 

it has been evidently proven to be a transport mode that could offer a realistic 

prospect of substantial modal shift from the congested roads and artificial barriers to 

trade occasioned by road blocks and checking points mounted by agencies of the 

various countries to reduce environmental damage and other negative externalities. 

On the contrary, the interstate short-sea shipping initiative to be introduced in the 

ECOWAS countries is meant to enhance connectivity in the process of building a 

modally integrated ECOWAS community where most of the routes identified would 

not be in direct competition with road transportation.  

Notwithstanding the preceding statement, the European experience has also 

demonstrated on the importance of ship operators to ensure that the sea-link is well 

integrated into the intermodal environment to ensure an efficient, competitive and 

reliable short-sea shipping operation. It is hoped that this review of literature 

relating to studies done on short-sea shipping in Europe would be able to trigger 

further research on short-sea shipping particularly in the ECOWAS region. Among 

the areas to be explored are to evaluate the suitability of the determinants that have 
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been identified in the short-sea shipping experience to prospective short-sea 

shipping routes within the ECOWAS sub-region. Researchers may also explore the 

existence of other determinants that could hinder or promote the success of short-

sea shipping undertaking that may be peculiar to the ECOWAS sub-region. 

 

5.3 Recommendations 

ECOWAS through the Commission should undertake the following initiatives and 

measures to develop a thriving short sea shipping industry in the community in 

pursuit of the ECOWAS economic development and integration objective: 

i. Develop a strategy for the harmonization and coordination of national 

shipping policies of the Community’s member countries to promote 

accelerated development of their shipping sector through cooperation among 

the countries especially, in the areas of human capacity building, development 

of port infrastructure, access to national cargoes and establishment of 

shipping joint ventures enterprises among their nationals         

ii. Develop and implement policy and legal framework for the enthronement of a 

sub-regional cabotage regime in the community. This would not only reserve 

coastal shipping for the nationals of the sub-region, but would act as a 

veritable impetus in stimulating investors’ interest to invest in coastal shipping 

to service the sub-region.  

iii. Articulate policy and legal framework designed to make the sub-region a 

common short sea shipping zone with uniform entry regime and operational 

requirements across the member countries. 
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iv. Collaborate with regional development financial institutions and multilateral 

funding agencies to secure soft funding for the Community’s entrepreneurs 

interested in investing in the provision of short sea shipping service. Such soft 

funding should be dedicated to vessel acquisition, as well as development of 

infrastructure and facilities to serve short sea shipping operations such as 

ports, shipyard and dockyard among others key shipping infrastructure. 

v. Provide the enabling institutional framework for the enthronement of effective 

regulatory environment to support the development and sustainable operation 

of short sea shipping in the sub-region. Such regulation should cover 

technical and economic issues and should be implemented through national 

authorities with oversight function provided by the Maritime Organization of 

West and Central Africa (MOWCA).  Regulatory focus should be on the 

following key areas: 

I. Vessel standard 

II. Crewing requirements 

III. Safety, security and environmental requirements  

IV. Common operational manual  

V. Management standard (ISM, ) 

VI. Service standard 

VII. Service level 

VIII. Freight rate and other tariff regime 

IX. Competition  

X. Payload 

XI. Port charges 
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XII. Bunker standard 

vi. Encourage and promote partnership with the private sector operators to 

invest in establishment of shipping lines with sub-regional focus. 

Encouragement should come in the areas of fiscal incentives, tax breaks, 

credit guarantee, etc. 

vii. Promote and facilitate the establishment of regional Maritime Development 

Bank. The Bank will provide dedicated financial services to the sub-region’s 

shipping sector, including project advisory services and other financial 

derivatives. 

viii. Promote the development of human capacity required to drive a flourishing 

short sea shipping industry. In this regard, the Commission should encourage 

and support the establishment of maritime training institutions, especially 

those involved in the training of shipboard personnel (seafarers) in the 

member countries. The training institutions must be designed and equipped 

to meet international standard and their certification processes conform to the 

IMO requirements as stipulated in the 1995 Convention on Standard of 

Training Certification and Watch-keeping (STCW ’95).    

ix. Encourage member countries to invest in the provision of dedicated port and 

terminal facilities to serve short sea shipping. 

x. Collaborate with other sub-regional economic bloc with thriving short sea 

shipping industry, especially the European Union to build the requisite 

institutional capacity required to drive the development of sub-regional 

framework to promote short sea shipping in the Community. 
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Generally however, to enhance the development of short-sea shipping in the sub- 

region as envisage by this study, the following are equally important and necessary                                                                                                                               

i. Shipping services are highly affected by changes in the market situations and 

by new competitors entering and leaving the market, which need to be 

considered when investing in and operating vessels. This is rather difficult, 

considering the long depreciation times for vessels and the volatility of the 

shipping market, but can to some extent be handled by investing in vessels 

with a standardized design and flexible operations.  

ii. Appropriate vessels and sailing schedules for the cargo available in the market 

are essential issues when it comes to achieving appropriate adequate level of 

capacity utilisation. Changes in schedules need to be discussed with the port 

at an early state to secure port slots and ensure there is enough capacity in 

order to maintain a short turnaround time for the vessels and to avoid port 

congestion. Stand-by cargo, overbooking and the rescheduling of bookings 

are efficient methods for levelling the peaks and valleys in demand and 

allowing new contracts on peak days. Additionally, price differentiation across 

customers can be applied but needs to be done carefully to avoid losing 

customers or causing dissatisfaction among them. Price differentiation can be 

used both when operating an established service and when introducing new 

capacity to an existing one. 

iii. Matching supply and demand is difficult in short sea shipping because of the 

features of the shipping industry and the fact that vessel capacity is rather 

fixed in the short run. Difficulties related to the demand/supply balance are 
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foremost related to large fluctuations in volumes and freight rates over time, 

imbalances and variations in demands in the short run are often a significant 

decrease in average vessel capacity utilisation when new capacity is 

introduced. Measures to better match supply and demand in shipping in order 

to more quickly increase capacity utilisation when change in capacity is 

required have also been described. The two overall approaches of matching 

supply and demand are to increase demand through larger market share, 

e.g., price differentiation, and to change supply in smaller and more frequent 

steps, e.g., changed vessel speed, space charter agreements and usage of a 

smaller temporary vessel. These reduce the risks of the investment by 

building volumes before adding a new vessel, and also postpone the need of 

the investment in vessel capacity. 

iv. In the transport chain, capacity losses can also be due to uncertainty factors 

and lack of communication. This can be the result of a defective planning 

system among customers and other transport companies in the chain. 

Further, some information is considered to be strategic, that implies that 

sometimes information is not shared. Communication and cooperation 

between companies in the transport chain, and also between employees 

within individual shipping companies are essential aspects to better integrate 

different segments and functions. It is always of primary concern that 

transport companies receive the best possible information from other actors 

as this allows the shipping company to better plan its activities. The demands 

on actors in transportation reflect the power structure in the chain. The ocean 

shipping company often has the strongest negotiation power and often 
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influences feeder vessels’ sailing schedules and applies price-reduction 

measures to ports and feeder operators, which ultimately affect the capacity 

utilisation of the short sea vessels. 

v. Both ports and shipping companies often need to handle a high level of 

unutilised capacity. Structural reasons for the unutilised capacity, e.g., trade 

imbalances and demand variations, have been recognised. Besides, there are 

also strategic motives for unutilised capacity. Shipping companies prefer, in 

general, using terminals with unutilised capacity as this decreases the risk of 

congestion and increases the chance of being served faster with shorter 

turnaround time. Consequently, ports need to have unutilised capacity to 

attract new customers. Also, the shipping companies have reasons for 

unutilised capacity; the concept of oversized ships is a result of economies of 

scale in shipping, and demand on high frequency means that it is risky to take 

a vessel out of service as it might result in a decrease in vessel capacity 

utilisation. 

 

5.4 Contribution to Knowledge 

The theoretical contribution consists of a better understanding of freight volume 

development for short sea shipping. Selection of strategy is an essential element in 

the framework for enhancement of short sea shipping service, together with the 

definition of schedule and application of improvement measures. Identification and 

classification of factors that affect freight volumes in ECOWAS and measures to 

handle them, both when operating an established service and when changing 
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existing capacity, are the theoretical contributions that have been presented in this 

thesis. 

The application of theories from different domains to increase the theoretical 

comprehension of short sea shipping industry is most central in this research. These 

theories have been used to explain some phenomena in freight volume generation in 

the ECOWAS sub-region, e.g., infrastructural development of short-sea shipping, 

need for enactment of policy framework in the region and difficulties in matching 

supply and demand in waterborne transport. Furthermore, these have also expanded 

the knowledge base related to the research areas. 

 

5.5 Suggestion for Further Research 

While the ECOWAS data gives tonnage by mode, once the data is disaggregated to 

the country level, it is very difficult to obtain information about freight movement 

matrix.  However, the country database developed as part of this study needs to be 

tested using an Origin-Destination Matrix Estimator (ODME) or another procedure to 

determine the pattern of movement of freight volumes and how well the assignment 

can be developed using the disaggregated data. Modal level of service attributes that 

would potentially influence freight volume by mode (by commodity) between origin-

destination pairs.  

The process of merging modal level of service attributes should be sought for in 

further studies and will result in further enhancement of the models developed in 

this study. The modeling methodology consists of a structural equations model that 

can accommodate multiple dependent variables simultaneously. This structural 
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equations model can be applied to all origin-destination pairs in the ECOWAS sub-

region. In this model system, explanatory variables representing origin and 

destination population and employment characteristics and impedance (distance 

between the origin-destination pair) can be included. The models for various 

scenarios are found to offer statistically valid indications and are plausible 

interpretations suggesting that these models may be suitable for application in 

freight transport demand forecasting applications.  

Undoubtedly, further research is important in the area of freight transport demand 

modeling. The development of freight databases and collection of freight movement 

data continues to be a challenge for model development and estimation. There is 

always a degree of uncertainty regarding the coverage of the database with respect 

to geography, commodity groups, and modes and regarding the accuracy of the 

data as one goes to greater levels of spatial detail.  

The development of freight transport models is making great strides, but there is 

some question as to how transferable these models are between geographic 

contexts and between geographic scales within the same context. How applicable is 

it to use a model system estimated at the national level at another level of 

aggregation such as traffic analysis zone. Research into these issues will greatly 

enhance our ability to develop freight transport models and estimate freight demand 

accurately while analyzing the effects of alternative freight mobility strategies and 

policies such as short-sea shipping which this study is strongly campaigning for in 

the ECOWAS sub-region.  
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Appendix 1: Regression Output for the ECOWAS Nations 
 
Benin: 
Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 GDPBenina . Enter 

a. All requested variables entered. 

b. Dependent Variable: TradeBenin 

 
 
Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 
Estimate Durbin-Watson 

1 .035a .001 -.141 1.569303317385E2 1.236 

a. Predictors: (Constant), GDPBenin 

b. Dependent Variable: TradeBenin 

 
 
ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 216.085 1 216.085 .009 .928a 

Residual 172389.903 7 24627.129   
Total 172605.988 8    

a. Predictors: (Constant), GDPBenin 

b. Dependent Variable: TradeBenin 

 
 
Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 539.835 265.010  2.037 .081 

GDPBenin .004 .040 .035 .094 .928 

a. Dependent Variable: TradeBenin 
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Burkina Faso: 
Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 GDPBurkinaFasoa . Enter 

a. All requested variables entered. 

b. Dependent Variable: TradeBurkinaFaso 

 
 
Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 
Estimate Durbin-Watson 

1 .976a .952 .945 4.752184296113E1 1.566 

a. Predictors: (Constant), GDPBurkinaFaso 

b. Dependent Variable: TradeBurkinaFaso 

 
 
ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 314565.576 1 314565.576 139.292 .000a 

Residual 15808.279 7 2258.326   
Total 330373.855 8    

a. Predictors: (Constant), GDPBurkinaFaso 

b. Dependent Variable: TradeBurkinaFaso 

 
 
Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -140.113 71.557  -1.958 .091 

GDPBurkinaFaso .097 .008 .976 11.802 .000 

a. Dependent Variable: TradeBurkinaFaso 
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Cape Verde: 
Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 GDPCapeVerdea . Enter 

a. All requested variables entered. 

b. Dependent Variable: TradeCapeVerde 

 
 
Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 
Estimate Durbin-Watson 

1 .861a .741 .704 1.321753684795E1 1.968 

a. Predictors: (Constant), GDPCapeVerde 

b. Dependent Variable: TradeCapeVerde 

 
 
ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 3498.803 1 3498.803 20.027 .003a 

Residual 1222.923 7 174.703   
Total 4721.726 8    

a. Predictors: (Constant), GDPCapeVerde 

b. Dependent Variable: TradeCapeVerde 

 
 
Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 87.280 13.654  6.392 .000 

GDPCapeVerde -.027 .006 -.861 -4.475 .003 

a. Dependent Variable: TradeCapeVerde 
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Coted’Ivoire: 
Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 GDPCote d'Ivoirea . Enter 

a. All requested variables entered. 

b. Dependent Variable: TradeCoted'Ivoire 

 
 
Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 
Estimate Durbin-Watson 

1 .865a .748 .712 6.697863285133E2 1.347 

a. Predictors: (Constant), GDPCote d'Ivoire 

b. Dependent Variable: TradeCoted'Ivoire 

 
 
ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 9339905.230 1 9339905.230 20.819 .003a 

Residual 3140296.081 7 448613.726   
Total 1.248E7 8    

a. Predictors: (Constant), GDPCote d'Ivoire 

b. Dependent Variable: TradeCoted'Ivoire 

 
 
Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -1012.150 1236.410  -.819 .440 

GDPCote d'Ivoire .236 .052 .865 4.563 .003 

a. Dependent Variable: TradeCoted'Ivoire 
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Gambia: 
Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 GDPGambiaa . Enter 

a. All requested variables entered. 

b. Dependent Variable: TradeGambia 

 
 
Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 
Estimate Durbin-Watson 

1 .738a .545 .480 5.479381265889E1 .739 

a. Predictors: (Constant), GDPGambia 

b. Dependent Variable: TradeGambia 

 
 
ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 25182.273 1 25182.273 8.387 .023a 

Residual 21016.533 7 3002.362   
Total 46198.807 8    

a. Predictors: (Constant), GDPGambia 

b. Dependent Variable: TradeGambia 

 
 
Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -182.797 99.997  -1.828 .110 

GDPGambia .697 .241 .738 2.896 .023 

a. Dependent Variable: TradeGambia 
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Ghana: 
Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 GDPGhanaa . Enter 

a. All requested variables entered. 

b. Dependent Variable: TradeGhana 

 
 
Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 
Estimate Durbin-Watson 

1 .387a .149 .028 2.152953709309E3 2.271 

a. Predictors: (Constant), GDPGhana 

b. Dependent Variable: TradeGhana 

 
 
ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 5701032.654 1 5701032.654 1.230 .304a 

Residual 3.245E7 7 4635209.674   
Total 3.815E7 8    

a. Predictors: (Constant), GDPGhana 

b. Dependent Variable: TradeGhana 

 
 
Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -383.981 2545.204  -.151 .884 

GDPGhana .089 .081 .387 1.109 .304 

a. Dependent Variable: TradeGhana 
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Guinea: 
Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 GDPGuineaa . Enter 

a. All requested variables entered. 

b. Dependent Variable: TradeGuinea 

 
 
Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 
Estimate Durbin-Watson 

1 .422a .178 .061 9.170142444700E1 1.741 

a. Predictors: (Constant), GDPGuinea 

b. Dependent Variable: TradeGuinea 

 
 
ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 12786.771 1 12786.771 1.521 .257a 

Residual 58864.059 7 8409.151   
Total 71650.830 8    

a. Predictors: (Constant), GDPGuinea 

b. Dependent Variable: TradeGuinea 

 
 
Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 554.611 308.411  1.798 .115 

GDPGuinea -.114 .092 -.422 -1.233 .257 

a. Dependent Variable: TradeGuinea 
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Guinea Bissau: 
Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 GDPGuineaBissaua . Enter 

a. All requested variables entered. 

b. Dependent Variable: TradeGuineaBissau 

 
 
Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 
Estimate Durbin-Watson 

1 .842a .709 .668 6.380003393360E0 1.839 

a. Predictors: (Constant), GDPGuineaBissau 

b. Dependent Variable: TradeGuineaBissau 

 
 
ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 695.870 1 695.870 17.096 .004a 

Residual 284.931 7 40.704   
Total 980.801 8    

a. Predictors: (Constant), GDPGuineaBissau 

b. Dependent Variable: TradeGuineaBissau 

 
 
Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 60.427 7.798  7.749 .000 

GDPGuineaBissau -.061 .015 -.842 -4.135 .004 

a. Dependent Variable: TradeGuineaBissau 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

248 
 

Liberia: 
Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 GDPLiberiaa . Enter 

a. All requested variables entered. 

b. Dependent Variable: TradeLiberia 

 
 
Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 
Estimate Durbin-Watson 

1 .794a .630 .578 5.336207786433126
E0 

1.009 

a. Predictors: (Constant), GDPLiberia 

b. Dependent Variable: TradeLiberia 

 
 
ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 340.048 1 340.048 11.942 .011a 

Residual 199.326 7 28.475   
Total 539.374 8    

a. Predictors: (Constant), GDPLiberia 

b. Dependent Variable: TradeLiberia 

 
 
Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -10.183 6.592  -1.545 .166 

GDPLiberia .023 .007 .794 3.456 .011 

a. Dependent Variable: TradeLiberia 
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Mali: 
Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 GDPMalia . Enter 

a. All requested variables entered. 

b. Dependent Variable: TradeMali 

 
 
Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 
Estimate Durbin-Watson 

1 .887a .786 .756 2.142121835794E2 1.835 

a. Predictors: (Constant), GDPMali 

b. Dependent Variable: TradeMali 

 
ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 1183059.841 1 1183059.841 25.782 .001a 

Residual 321208.017 7 45886.860   
Total 1504267.858 8    

a. Predictors: (Constant), GDPMali 

b. Dependent Variable: TradeMali 

 
 
Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -342.706 325.716  -1.052 .328 

GDPMali .186 .037 .887 5.078 .001 

a. Dependent Variable: TradeMali 
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Niger: 
Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 GDPNigera . Enter 

a. All requested variables entered. 

b. Dependent Variable: TradeNiger 

 
 
Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 
Estimate Durbin-Watson 

1 .944a .892 .876 5.99097123962E1 1.764 

a. Predictors: (Constant), GDPNiger 

b. Dependent Variable: TradeNiger 

 
 
ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 206909.888 1 206909.888 57.648 .000a 

Residual 25124.215 7 3589.174   
Total 232034.104 8    

a. Predictors: (Constant), GDPNiger 

b. Dependent Variable: TradeNiger 

 
 
Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -151.708 81.242  -1.867 .104 

GDPNiger .108 .014 .944 7.593 .000 

a. Dependent Variable: TradeNiger 
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Nigeria: 
Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 GDPNigeriaa . Enter 

a. All requested variables entered. 

b. Dependent Variable: TradeNigeria 

 
 
Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 
Estimate Durbin-Watson 

1 .745a .555 .491 1.866239118988E3 1.386 

a. Predictors: (Constant), GDPNigeria 

b. Dependent Variable: TradeNigeria 

 
 
ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 3.041E7 1 3.041E7 8.732 .021a 

Residual 2.438E7 7 3482848.449   
Total 5.479E7 8    

a. Predictors: (Constant), GDPNigeria 

b. Dependent Variable: TradeNigeria 

 
 
Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -3555.603 2833.402  -1.255 .250 

GDPNigeria .042 .014 .745 2.955 .021 

a. Dependent Variable: TradeNigeria 
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Senegal: 
Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 GDPSenegala . Enter 

a. All requested variables entered. 

b. Dependent Variable: TradeSenegal 

 
 
Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 
Estimate Durbin-Watson 

1 .917a .840 .817 1.452180767039E2 2.848 

a. Predictors: (Constant), GDPSenegal 

b. Dependent Variable: TradeSenegal 

 
 
ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 774896.464 1 774896.464 36.745 .001a 

Residual 147618.029 7 21088.290   
Total 922514.493 8    

a. Predictors: (Constant), GDPSenegal 

b. Dependent Variable: TradeSenegal 

 
 
Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 85.029 214.815  .396 .704 

GDPSenegal .096 .016 .917 6.062 .001 

a. Dependent Variable: TradeSenegal 
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Sierra Leone: 
Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 GDPSierraLeonea . Enter 

a. All requested variables entered. 

b. Dependent Variable: TradeSierraLeone 

 
 
Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 
Estimate Durbin-Watson 

1 .554a .307 .208 1.539965798176E2 2.275 

a. Predictors: (Constant), GDPSierraLeone 

b. Dependent Variable: TradeSierraLeone 

 
 
ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 73425.001 1 73425.001 3.096 .122a 

Residual 166004.626 7 23714.947   
Total 239429.627 8    

a. Predictors: (Constant), GDPSierraLeone 

b. Dependent Variable: TradeSierraLeone 

 
 
Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -89.240 264.928  -.337 .746 

GDPSierraLeone .215 .122 .554 1.760 .122 

a. Dependent Variable: TradeSierraLeone 
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Togo: 
Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 GDPTogoa . Enter 

a. All requested variables entered. 

b. Dependent Variable: TradeTogo 

 
 
Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 
Estimate Durbin-Watson 

1 .911a .831 .806 1.073318521815E2 2.237 

a. Predictors: (Constant), GDPTogo 

b. Dependent Variable: TradeTogo 

 
 
ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 395257.591 1 395257.591 34.310 .001a 

Residual 80640.885 7 11520.126   
Total 475898.476 8    

a. Predictors: (Constant), GDPTogo 

b. Dependent Variable: TradeTogo 

 
 
Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -863.159 230.969  -3.737 .007 

GDPTogo .470 .080 .911 5.857 .001 

a. Dependent Variable: TradeTogo 
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Appendix 2: Regression Results of various Scenarios of Freight Volume Models 
 

Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 lngdpa . Enter 

a. All requested variables entered. 

b. Dependent Variable: lnmtv 
 
 

Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 

Estimate Durbin-Watson 

1 .728a .531 .484 1.27574 2.787 

a. Predictors: (Constant), lngdp 

b. Dependent Variable: lnmtv 
 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 18.396 1 18.396 11.303 .007a 

Residual 16.275 10 1.628   

Total 34.671 11    

a. Predictors: (Constant), lngdp 

b. Dependent Variable: lnmtv 
 
 

Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. 

Collinearity Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) -5.767 1.833  -3.147 .010   

lngdp .715 .213 .728 3.362 .007 1.000 1.000 

a. Dependent Variable: lnmtv 
 
 

Collinearity Diagnosticsa 

Model 
Dimensio
n Eigenvalue Condition Index 

Variance Proportions 

(Constant) lngdp 

1 1 1.980 1.000 .01 .01 

2 .020 9.850 .99 .99 

a. Dependent Variable: lnmtv 
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Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 lnpopa . Enter 

a. All requested variables entered. 

b. Dependent Variable: lnmtv 
 
 

Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 

Estimate Durbin-Watson 

1 .617a .381 .319 1.46547 2.582 

a. Predictors: (Constant), lnpop 

b. Dependent Variable: lnmtv 
 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 13.195 1 13.195 6.144 .033a 

Residual 21.476 10 2.148   

Total 34.671 11    

a. Predictors: (Constant), lnpop 

b. Dependent Variable: lnmtv 
 
 

Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. 

Collinearity Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) -1.144 .710  -1.612 .138   

lnpop .729 .294 .617 2.479 .033 1.000 1.000 

a. Dependent Variable: lnmtv 
 
 

Collinearity Diagnosticsa 

Model 
Dimensio
n Eigenvalue Condition Index 

Variance Proportions 

(Constant) lnpop 

1 1 1.803 1.000 .10 .10 

2 .197 3.025 .90 .90 

a. Dependent Variable: lnmtv 
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Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 lngdpa . Enter 

a. All requested variables entered. 

b. Dependent Variable: lnttv 
 
 

Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 

Estimate Durbin-Watson 

1 .863a .745 .725 .95816 2.066 

a. Predictors: (Constant), lngdp 

b. Dependent Variable: lnttv 
 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 34.814 1 34.814 37.920 .000a 

Residual 11.935 13 .918   

Total 46.749 14    

a. Predictors: (Constant), lngdp 

b. Dependent Variable: lnttv 
 
 

Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. 

Collinearity Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) -2.390 1.373  -1.740 .105   

lngdp .974 .158 .863 6.158 .000 1.000 1.000 

a. Dependent Variable: lnttv 
 
 

Collinearity Diagnosticsa 

Model 
Dimensio
n Eigenvalue Condition Index 

Variance Proportions 

(Constant) lngdp 

1 1 1.984 1.000 .01 .01 

2 .016 11.012 .99 .99 

a. Dependent Variable: lnttv 
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Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 lnpopa . Enter 

a. All requested variables entered. 

b. Dependent Variable: lnttv 
 
 

Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 

Estimate Durbin-Watson 

1 .846a .715 .693 1.01189 1.757 

a. Predictors: (Constant), lnpop 

b. Dependent Variable: lnttv 
 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 33.438 1 33.438 32.656 .000a 

Residual 13.311 13 1.024   

Total 46.749 14    

a. Predictors: (Constant), lnpop 

b. Dependent Variable: lnttv 
 
 

Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. 

Collinearity Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) 3.574 .488  7.323 .000   

lnpop 1.135 .199 .846 5.715 .000 1.000 1.000 

a. Dependent Variable: lnttv 
 
 

Collinearity Diagnosticsa 

Model 
Dimensio
n Eigenvalue Condition Index 

Variance Proportions 

(Constant) lnpop 

1 1 1.845 1.000 .08 .08 

2 .155 3.446 .92 .92 

a. Dependent Variable: lnttv 
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Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 lngdpa . Enter 

a. All requested variables entered. 

b. Dependent Variable: lnrtv 
 
 

Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 

Estimate Durbin-Watson 

1 .861a .742 .722 .96772 2.073 

a. Predictors: (Constant), lngdp 

b. Dependent Variable: lnrtv 
 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 35.018 1 35.018 37.393 .000a 

Residual 12.174 13 .936   

Total 47.192 14    

a. Predictors: (Constant), lngdp 

b. Dependent Variable: lnrtv 
 
 

Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. 

Collinearity Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) -2.422 1.387  -1.746 .104   

lngdp .977 .160 .861 6.115 .000 1.000 1.000 

a. Dependent Variable: lnrtv 
 
 

Collinearity Diagnosticsa 

Model 
Dimensio
n Eigenvalue Condition Index 

Variance Proportions 

(Constant) lngdp 

1 1 1.984 1.000 .01 .01 

2 .016 11.012 .99 .99 

a. Dependent Variable: lnrtv 
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Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 lnpopa . Enter 

a. All requested variables entered. 

b. Dependent Variable: lnrtv 
 
 

Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 

Estimate Durbin-Watson 

1 .845a .714 .692 1.01868 1.764 

a. Predictors: (Constant), lnpop 

b. Dependent Variable: lnrtv 
 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 33.702 1 33.702 32.478 .000a 

Residual 13.490 13 1.038   

Total 47.192 14    

a. Predictors: (Constant), lnpop 

b. Dependent Variable: lnrtv 
 
 

Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. 

Collinearity Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) 3.557 .491  7.240 .000   

lnpop 1.139 .200 .845 5.699 .000 1.000 1.000 

a. Dependent Variable: lnrtv 
 
 

Collinearity Diagnosticsa 

Model 
Dimensio
n Eigenvalue Condition Index 

Variance Proportions 

(Constant) lnpop 

1 1 1.845 1.000 .08 .08 

2 .155 3.446 .92 .92 

a. Dependent Variable: lnrtv 
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Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 lnexra . Enter 

a. All requested variables entered. 

b. Dependent Variable: lnmtv 
 
 

Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 

Estimate Durbin-Watson 

1 .406a .165 .081 1.70171 2.381 

a. Predictors: (Constant), lnexr 

b. Dependent Variable: lnmtv 
 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 5.713 1 5.713 1.973 .190a 

Residual 28.958 10 2.896   

Total 34.671 11    

a. Predictors: (Constant), lnexr 

b. Dependent Variable: lnmtv 
 
 

Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. 

Collinearity Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) 2.026 1.345  1.507 .163   

lnexr -.325 .231 -.406 -1.405 .190 1.000 1.000 

a. Dependent Variable: lnmtv 
 
 

Collinearity Diagnosticsa 

Model 
Dimensio
n Eigenvalue Condition Index 

Variance Proportions 

(Constant) lnexr 

1 1 1.931 1.000 .03 .03 

2 .069 5.285 .97 .97 

a. Dependent Variable: lnmtv 
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Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 lnexra . Enter 

a. All requested variables entered. 

b. Dependent Variable: lnttv 
 
 

Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 

Estimate Durbin-Watson 

1 .010a .000 -.077 1.89623 2.183 

a. Predictors: (Constant), lnexr 

b. Dependent Variable: lnttv 
 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression .005 1 .005 .001 .972a 

Residual 46.744 13 3.596   

Total 46.749 14    

a. Predictors: (Constant), lnexr 

b. Dependent Variable: lnttv 
 
 

Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. 

Collinearity Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) 5.980 1.498  3.991 .002   

lnexr -.009 .254 -.010 -.036 .972 1.000 1.000 

a. Dependent Variable: lnttv 
 
 

Collinearity Diagnosticsa 

Model 
Dimensio
n Eigenvalue Condition Index 

Variance Proportions 

(Constant) lnexr 

1 1 1.945 1.000 .03 .03 

2 .055 5.953 .97 .97 

a. Dependent Variable: lnttv 
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Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 lnexra . Enter 

a. All requested variables entered. 

b. Dependent Variable: lnrtv 
 
 

Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 

Estimate Durbin-Watson 

1 .008a .000 -.077 1.90524 2.183 

a. Predictors: (Constant), lnexr 

b. Dependent Variable: lnrtv 
 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression .003 1 .003 .001 .977a 

Residual 47.189 13 3.630   

Total 47.192 14    

a. Predictors: (Constant), lnexr 

b. Dependent Variable: lnrtv 
 
 

Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. 

Collinearity Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) 5.963 1.505  3.961 .002   

lnexr -.007 .255 -.008 -.029 .977 1.000 1.000 

a. Dependent Variable: lnrtv 
 
 

Collinearity Diagnosticsa 

Model 
Dimensio
n Eigenvalue Condition Index 

Variance Proportions 

(Constant) lnexr 

1 1 1.945 1.000 .03 .03 

2 .055 5.953 .97 .97 

a. Dependent Variable: lnrtv 
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Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 lncoastlinea . Enter 

a. All requested variables entered. 

b. Dependent Variable: lnmtv 
 
 

Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 

Estimate Durbin-Watson 

1 .163a .027 -.082 1.93163 2.375 

a. Predictors: (Constant), lncoastline 

b. Dependent Variable: lnmtv 
 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression .917 1 .917 .246 .632a 

Residual 33.581 9 3.731   

Total 34.498 10    

a. Predictors: (Constant), lncoastline 

b. Dependent Variable: lnmtv 
 
 

Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. 

Collinearity Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) -1.392 3.471  -.401 .698   

lncoastline .302 .610 .163 .496 .632 1.000 1.000 

a. Dependent Variable: lnmtv 
 
 

Collinearity Diagnosticsa 

Model 
Dimensio
n Eigenvalue Condition Index 

Variance Proportions 

(Constant) lncoastline 

1 1 1.986 1.000 .01 .01 

2 .014 11.835 .99 .99 

a. Dependent Variable: lnmtv 
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Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 coastlinea . Enter 

a. All requested variables entered. 

b. Dependent Variable: mtv 
 
 

Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 

Estimate Durbin-Watson 

1 .675a .456 .414 4.68012 1.993 

a. Predictors: (Constant), coastline 

b. Dependent Variable: mtv 
 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 238.774 1 238.774 10.901 .006a 

Residual 284.746 13 21.904   

Total 523.520 14    

a. Predictors: (Constant), coastline 

b. Dependent Variable: mtv 
 
 

Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. 

Collinearity Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) -.875 1.737  -.504 .623   

coastline .015 .004 .675 3.302 .006 1.000 1.000 

a. Dependent Variable: mtv 
 
 

Collinearity Diagnosticsa 

Model 
Dimensio
n Eigenvalue Condition Index 

Variance Proportions 

(Constant) coastline 

1 1 1.718 1.000 .14 .14 

2 .282 2.470 .86 .86 

a. Dependent Variable: mtv 
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Variables Entered/Removed 

Model Variables Entered Variables Removed Method 

1 LLGDP, LLPOPa . Enter 

a. All requested variables entered. 
 
 

Model Summary 

Model R R Square Adjusted R Square 
Std. Error of the 

Estimate 

1 .971a .944 .925 70.04010 

a. Predictors: (Constant), LLGDP, LLPOP 
 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 492308.494 2 246154.247 50.178 .000a 

Residual 29433.697 6 4905.616   

Total 521742.191 8    

a. Predictors: (Constant), LLGDP, LLPOP 

b. Dependent Variable: LLV 
 
 

Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -103.315 179.699  -.575 .586 

LLPOP -3.701 5.199 -.092 -.712 .503 

LLGDP .125 .018 .908 7.021 .000 

a. Dependent Variable: LLV 
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Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 LLGDPa . Enter 

a. All requested variables entered. 

b. Dependent Variable: LLV 
 
 

Model Summary 

Model R R Square Adjusted R Square 
Std. Error of the 

Estimate 

1 .969a .939 .930 67.52807 

a. Predictors: (Constant), LLGDP 
 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 489821.906 1 489821.906 107.416 .000a 

Residual 31920.285 7 4560.041   

Total 521742.191 8    

a. Predictors: (Constant), LLGDP 

b. Dependent Variable: LLV 
 
 

Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -207.876 99.836  -2.082 .076 

LLGDP .133 .013 .969 10.364 .000 

a. Dependent Variable: LLV 
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Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 LLPOPa . Enter 

a. All requested variables entered. 

b. Dependent Variable: LLV 
 
 

Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 

Estimate Durbin-Watson 

1 .693a .480 .406 196.84765 .697 

a. Predictors: (Constant), LLPOP 

b. Dependent Variable: LLV 
 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 250499.208 1 250499.208 6.465 .039a 

Residual 271242.983 7 38748.998   

Total 521742.191 8    

a. Predictors: (Constant), LLPOP 

b. Dependent Variable: LLV 
 
 

Coefficientsa 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 

Correlations Collinearity Statistics 

B Std. Error Beta Zero-order Partial Part Tolerance VIF 

1 (Constant) 1110.027 138.399  8.021 .000      

LLPOP -27.853 10.954 -.693 -2.543 .039 -.693 -.693 -.693 1.000 1.000 

a. Dependent Variable: LLV 
 
 

Collinearity Diagnosticsa 

Model 
Dimensio
n Eigenvalue Condition Index 

Variance Proportions 

(Constant) LLPOP 

1 1 1.880 1.000 .06 .06 

2 .120 3.966 .94 .94 

a. Dependent Variable: LLV 
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Variables Entered/Removedb 

Model Variables Entered 
Variables 
Removed Method 

1 InGDPa . Enter 

a. All requested variables entered. 

b. Dependent Variable: InTTV 

 
 

Model Summary 

Model R R Square Adjusted R Square 
Std. Error of the 

Estimate 

1 .884a .781 .765 .83164 

a. Predictors: (Constant), InGDP 

 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 32.136 1 32.136 46.464 .000a 

Residual 8.991 13 .692   
Total 41.127 14    

a. Predictors: (Constant), InGDP 

b. Dependent Variable: InTTV 

 
 

Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -2.507 1.192  -2.103 .056 

InGDP .936 .137 .884 6.816 .000 

a. Dependent Variable: InTTV 
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Variables Entered/Removedb 

Model Variables Entered 
Variables 
Removed Method 

1 InGDPa . Enter 

a. All requested variables entered. 

b. Dependent Variable: InRTV 

 
 

Model Summary 

Model R R Square Adjusted R Square 
Std. Error of the 

Estimate 

1 .880a .775 .757 .85310 

a. Predictors: (Constant), InGDP 

 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 32.528 1 32.528 44.695 .000a 

Residual 9.461 13 .728   
Total 41.989 14    

a. Predictors: (Constant), InGDP 

b. Dependent Variable: InRTV 

 
 

Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -2.572 1.223  -2.104 .055 

InGDP .942 .141 .880 6.685 .000 

a. Dependent Variable: InRTV 
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Variables Entered/Removedb 

Model Variables Entered 
Variables 
Removed Method 

1 InGDPa . Enter 

a. All requested variables entered. 

b. Dependent Variable: InMTV 

 
 

Model Summary 

Model R R Square Adjusted R Square 
Std. Error of the 

Estimate 

1 .730a .532 .496 1.07988 

a. Predictors: (Constant), InGDP 

 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 17.260 1 17.260 14.801 .002a 

Residual 15.160 13 1.166   
Total 32.420 14    

a. Predictors: (Constant), InGDP 

b. Dependent Variable: InMTV 

 
 

Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -5.271 1.548  -3.406 .005 

InGDP .686 .178 .73 0 3.847 .002 

a. Dependent Variable: InMTV 
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Variables Entred/Removedb 

Model Variables Entered 
Variables 
Removed Method 

1 InPOPa . Enter 

a. All requested variables entered. 

b. Dependent Variable: InTTV 

 
 

Model Summary 

Model R R Square Adjusted R Square 
Std. Error of the 

Estimate 

1 .811a .658 .631 1.04066 

a. Predictors: (Constant), InPOP 

 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 27.048 1 27.048 24.976 .000a 

Residual 14.079 13 1.083   
Total 41.127 14    

a. Predictors: (Constant), InPOP 

b. Dependent Variable: InTTV 

 
 

Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 3.470 .485  7.161 .000 

InPOP 1.027 .205 .811 4.998 .000 

a. Dependent Variable: InTTV 
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Variables Entered/Removedb 

Model Variables Entered 
Variables 
Removed Method 

1 InPOPa . Enter 

a. All requested variables entered. 

b. Dependent Variable: InRTV 

 
 

Model Summary 

Model R R Square Adjusted R Square 
Std. Error of the 

Estimate 

1 .807a .651 .625 1.06109 

a. Predictors: (Constant), InPOP 

 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 27.352 1 27.352 24.293 .000a 

Residual 14.637 13 1.126   
Total 41.989 14    

a. Predictors: (Constant), InPOP 

b. Dependent Variable: InRTV 

 
 

Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 3.442 .494  6.966 .000 

InPOP 1.032 .209 .807 4.929 .000 

a. Dependent Variable: InRTV 
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Variables Entered/Removedb 

Model Variables Entered 
Variables 
Removed Method 

1 InPOPa . Enter 

a. All requested variables entered. 

b. Dependent Variable: InMTV 

 
 

Model Summary 

Model R R Square Adjusted R Square 
Std. Error of the 

Estimate 

1 .612a .374 .326 1.24913 

a. Predictors: (Constant), InPOP 

 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 12.136 1 12.136 7.778 .015a 

Residual 20.284 13 1.560   
Total 32.420 14    

a. Predictors: (Constant), InPOP 

b. Dependent Variable: InMTV 

 
 

Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -.764 .582  -1.313 .212 

InPOP .688 .247 .612 2.789 .015 

a. Dependent Variable: InMTV 
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Variables Entered/Removedb 

Model Variables Entered 
Variables 
Removed Method 

1 InEXRa . Enter 

a. All requested variables entered. 

b. Dependent Variable: InTTV 

 
 

Model Summary 

Model R R Square Adjusted R Square 
Std. Error of the 

Estimate 

1 .052a .003 -.074 1.77628 

a. Predictors: (Constant), InEXR 

 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression .110 1 .110 .035 .855a 

Residual 41.017 13 3.155   
Total 41.127 14    

a. Predictors: (Constant), InEXR 

b. Dependent Variable: InTTV 

 
 

Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 5.244 1.372  3.823 .002 

InEXR .044 .234 .052 .187 .855 

a. Dependent Variable: InTTV 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

276 
 

Variables Entered/Removedb 

Model Variables Entered 
Variables 
Removed Method 

1 InEXRa . Enter 

a. All requested variables entered. 

b. Dependent Variable: InMTV 

 
 

Model Summary 

Model R R Square Adjusted R Square 
Std. Error of   the 

Estimate 

1 .431a .186 .123 1.42480 

a. Predictors: (Constant), InEXR 

 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 6.029 1 6.029 2.970 .109a 

Residual 26.391 13 2.030   
Total 32.420 14    

a. Predictors: (Constant), InEXR 

b. Dependent Variable: InMTV 

 
 

Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 2.374 1.100  2.157 .050 

InEXR -.323 .188 -.431 -1.723 .109 

a. Dependent Variable: InMTV 
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Variables Entered/Removedb 

Model Variables Entered 
Variables 
Removed Method 

1 InEXRa . Enter 

a. All requested variables entered. 

b. Dependent Variable: InRTV 

 
 

Model Summary 

Model R R Square Adjusted R Square 
Std. Error of the 

Estimate 

1 .058a .003 -.073 1.79419 

a. Predictors: (Constant), InEXR 

 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression .140 1 .140 .044 .838a 

Residual 41.849 13 3.219   
Total 41.989 14    

a. Predictors: (Constant), InEXR 

b. Dependent Variable: InRTV 

 
 

Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 5.196 1.386  3.750 .002 

InEXR .049 .236 .058 .209 .838 

a. Dependent Variable: InRTV 
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Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 LLPOPa . Enter 

a. All requested variables entered. 

b. Dependent Variable: LLV 
 
 

Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 

Estimate Durbin-Watson 

1 .965a .931 .921 71.74949 1.783 

a. Predictors: (Constant), LLPOP 

b. Dependent Variable: LLV 
 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 485706.263 1 485706.263 94.349 .000a 

Residual 36035.928 7 5147.990   

Total 521742.191 8    

a. Predictors: (Constant), LLPOP 

b. Dependent Variable: LLV 
 

 
 
 

Collinearity Diagnosticsa 

Model 
Dimensio
n Eigenvalue Condition Index 

Variance Proportions 

(Constant) LLPOP 

1 1 1.997 1.000 .00 .00 

2 .003 27.118 1.00 1.00 

a. Dependent Variable: LLV 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. 

Correlations Collinearity Statistics 

B Std. Error Beta Zero-order Partial Part Tolerance VIF 

1 (Constant) -2345.391 324.725  -7.223 .000      

LLPOP 226.061 23.273 .965 9.713 .000 .965 .965 .965 1.000 1.000 

a. Dependent Variable: LLV 
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Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 LNLLPOPa . Enter 

a. All requested variables entered. 

b. Dependent Variable: LNLLV 
 
 

Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 

Estimate Durbin-Watson 

1 .959a .920 .909 .10142 1.650 

a. Predictors: (Constant), LNLLPOP 

b. Dependent Variable: LNLLV 
 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression .831 1 .831 80.753 .000a 

Residual .072 7 .010   

Total .903 8    

a. Predictors: (Constant), LNLLPOP 

b. Dependent Variable: LNLLV 
 

 
 
 

Collinearity Diagnosticsa 

Model 
Dimensio
n Eigenvalue Condition Index 

Variance Proportions 

(Constant) LNLLPOP 

1 1 2.000 1.000 .00 .00 

2 .000 71.222 1.00 1.00 

a. Dependent Variable: LNLLV 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Coefficientsa 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 

Correlations 
Collinearity 

Statistics 

B Std. Error Beta Zero-order Partial Part Tolerance VIF 

1 (Constant) -4.180 1.204  -3.471 .010      

LNLLPOP 4.122 .458 .959 8.986 .000 .959 .959 .959 1.000 1.000 

a. Dependent Variable: LNLLV 
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Variables Entered/Removedb 

Model Variables Entered Variables Removed Method 

1 LLGDPa . Enter 

a. All requested variables entered. 

b. Dependent Variable: LLV 
 
 

Model Summaryb 

Model R R Square Adjusted R Square 
Std. Error of the 

Estimate Durbin-Watson 

1 .969a .939 .930 67.52807 1.717 

a. Predictors: (Constant), LLGDP 

b. Dependent Variable: LLV 
 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 489821.906 1 489821.906 107.416 .000a 

Residual 31920.285 7 4560.041   

Total 521742.191 8    

a. Predictors: (Constant), LLGDP 

b. Dependent Variable: LLV  
 
 

Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. 

Correlations Collinearity Statistics 

B Std. Error Beta Zero-order Partial Part Tolerance VIF 

1 (Constant) -207.876 99.836  -2.082 .076      

LLGDP .133 .013 .969 10.364 .000 .969 .969 .969 1.000 1.000 

a. Dependent Variable: LLV 
 
 

Collinearity Diagnosticsa 

Model 
Dimensio
n Eigenvalue Condition Index 

Variance Proportions 

(Constant) LLGDP 

1 1 1.974 1.000 .01 .01 

2 .026 8.756 .99 .99 

a. Dependent Variable: LLV 
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