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ABSTRACT 

 
This Thesis focuses on the impact of reforms on port performance using Onne and Rivers 

ports as a reference point. It analyses the pre and post reform eras of the ports in terms of 

their performance. The reforms took effect from 2006 after the Federal Government of 

Nigeria concessioned the ports to private investors. Parameters such as Ship traffic, 

Cargo throughput, Ship turn round time, Berth Occupancy and personnel were used as 

variables for the assessment. Secondary Data were collected from the Nigerian Ports 

Authority and Integrated Logistics Services Nigeria (INTELS) for the period 2001 to 

2010 and analyzed using two techniques, a two-sample t-test toevaluate the difference 

between sample means and Data Envelopment Analysis to assess the efficiency of the 

ports.The findings show that the reforms resulted in significant improvements in cargo 

throughputas compared to the pre-reform era. The t-test shows that average Port 

throughput has increased significantly since the reform(concessioning) came into 

effect.Data envelopment analysis revealed a continuous improvement in the overall 

efficiency of both Ports since 2006 when the new measure was introduced. Average Ship 

turnaround time improved in the ports due to modern and fast cargo handling equipment 

and more cargo handling space which were provided. There is an increase in Ship traffic 

calling at the ports, resulting in increased cargo throughput and berth occupancy rate at 

the ports of Onne and Rivers. The reform also led to more private investment in the ports’ 

existing and new facilities and the introduction of a World Class service in port 

operation. This study concludes that the ports of Onne and Rivers are performing better 

under the reform programme of the Federal Government of Nigeria. It finally 

recommends the introductionof an integrated intermodal transport system for an effective 

and swift transfer of cargoes to and from the hinterland. Also, there is an urgent need for 

a regulator to appraise the performance of the reform programme from time to time as 

provided by the agreement and for the full adoption and utilization of management 

information system (MIS) to aid performance efficiency. 
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CHAPTER ONE 

     INTRODUCTION 

1.1 Background of Study 

Ports always play a strategic role in the development of domestic and international trade of a 

country whether it is a developing or developed country. However, in a globalized world where 

distances are becoming squeezed, ports play an active role in sustaining the economic growth of 

a country. 

In the modern world of a fast growing technological era, ports are playing the role of an 

industry, not just passive actor in transportation but also in complete supply chain management. 

This is why it is said that “ports are more than piers” that is, more than just infrastructure or a 

complex infrastructure (Prakash, 2005). Today in any context and in any country, it is essential 

that ports provide efficient, adequate and competitive services. If they fail, ship-owners who find 

them too costly or too slow will go elsewhere. Hence if ports do not provide cost-effective 

services, imports will cost more for consumers and exports will not be competitive on world 

markets, national revenue will decline as well the standard of living of all people. Nigeria has a 

total of eleven ports and eight oil terminals organized in three zones of Western, Central and 

Eastern zones. The central zone with its headquarters in Warri, the Western Zones with 

headquarters in Lagos and the Eastern zone with its headquarters in Port Harcourt are 

predominantly oil terminals, although Warri, Sapele, Koko, Port Harcourt, Calabar and the 

Federal ocean terminal are important general cargoes (Chioma, 2011). 

Ports not only a chain in transportation for inter-change, but they function as self-

sustaining industry that is linked with domestic and international trade. At some places, ports 

also act as a foreign exchange earner not only in the form of transshipment or hub port but as 
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part of supply chain management by providing logistics services to the industry. That is why a 

port needs to be treated as an industry. The management of a port should not only be concerned 

with the demand and supply of throughput but with institutional framework, application of 

technology, marketing strategy and ultimately economic impact of the development and 

implementation of projects or programmes (Prakash , 2005). 

Ndikom (2006) summarizes that a port is a gateway to the nation’s economy and that 

shipping is a primary logistic service of critical importance. There are 2,814 international ports 

catering to freight traffic in the world (Trujillo 2005). Port traffic increases at an average rate of 

3% per year. Nearly 90% of goods exchanged through international trade in the world rely on 

maritime transport along the logistics chain that takes them from their origin to their destination. 

A large share of that trade would not exist without their port infrastructures which are the 

interface between maritime transport and land transport or Inland navigation (UNTAD, 2002). 

Chioma (2011) opines that the seaports are very important to the Nigeria’s trade as 

practically all imports and exports move through the ports. The importance of the seaports is 

attested to by the fact that approximately, 99% by volume of Nigeria total imports and exports 

are sea-borne. Nigerian ports control 60% of imports in West and Central Africa. The seaports 

provide an overwhelming economic advantage over all other modes of transport considering the 

huge tonnage of goods; it can carry over long distances. The ports have contributed to regional 

economic integration in the West African sub-region and have served as the major determinant 

of how economic activities are distributed. The maritime industry is a major long term 

determinant of national growth. 

All these define ports as economic and service units of notable importance in the global 

economy. That is why ports are at the center of all intermodal policy decisions. 
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The Nigerian port system is not different. It follows the world trend in the industry 

adopting new maritime transport technologies as they emerge and searching for organizational 

forms which allow them to improve on their efficiency and ease their integration in the transport 

component of the logistics chain. 

Global maritime transport has considerably changed in the last decade. Maritime 

transport is growing at a high pace. Container traffic is the fastest growing segment of maritime 

transport. Shipping companies have invested in ever growing containerships in order to benefit 

from economies of scale: the threshold of 10,000 TEU’s per vessel was surpassed, whereas, ten 

years ago, the largest vessels carried 4,400 TEU’s (panamax). As a result of increased 

competition, mergers and takeover have taken place in the recent years to establish “Mega-

Carriers”. This trend of larger ships will increase pressure for better port facilities and for 

significant improvement in port productivity (Harding, et.al, 2007). This has forced many world 

ports to reform as to place them in position to cater for this global transport trend. 

There is multiple government agencies, shippers, transport companies and logistics 

service providers involved in the activities of the port, all involved in the management of the port 

in one way or another. Because of the complexity of port business, there is no simple answer to 

the question of what is the overall best practice in port management. This has brought about an 

increasing attention being, given to the quality and efficiency of cargo handling and processing 

services offered with the result that public monopolies have been replaced by competitive private 

sector providers through concessioning (Onwuegbuchulam, 2012). 

Efforts to improve port performance require a co-operative action by both the public and 

private sector. Most required is private sector involvement to ensure an improvement in the 

quality of services offered. The private sector should take the lead where there are sufficient 



 4

infrastructure and appropriate regulatory environment. Unlike the case of Ports in Asia and 

Western Europe, Nigerian Ports are unattractive to Shippers as a result of several crises such as 

corruption, congestion of cargoes, insecurity of cargoes and excessive charges (Akinwale, and 

Aremo, 2010). It has been reported that Nigerian Ports are among the slowest and most 

expensive ports in the World by the end of the 1990’s (Leighland and Palsson, 2007). 

The Nigerian port industry was marked by some features that made them inefficient, 

ineffective and unattractive to shippers. These manifested in: 

i) High congestion rate of cargo in ports. 

ii) Poor turnaround time for cargo and ships. 

iii) Insecurity of cargo. 

iv) Unproductive labour force. 

v) Multiple government agencies in ports with usually overlapping functions. 

vi) Corrupt practice in ports. 

vii) Excessive charges /tariffs on cargo and so on. 

Due to these problems in our ports, costs of imported goods were high and exports cannot 

compete in the international market hence leading to a downward trend in our balance of trade. 

Productivity and economic indicators sharply declined. 

To attain the requirement of a modern and efficient port system, to serve the demands and 

opportunities of modern trade and sea freight, the Federal Government of Nigeria decided to 

reform the port system. They decided to adopt the landlord port model because of its inherent 

advantages. 

Landlord port model is an institutional structure whereby the port authority or other 

relevant public agency retains ownership of the land, as well as the responsibility for maintaining 
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the approach channels and navigation aids (UNTAD, 2001). Under this model, the port authority 

does not engage in any operational activities. According to Ndikom (2006), this concept does not 

mean selling out valuable assets such as land, water and infrastructure to the private sector; 

rather the government still maintain the ownership of these strategic assets and concession them 

to private operators for a limited period of time. 

In other words, it is a model that involves the grouping of berths and their related 

facilities such as sheds, and storage areas into operational units under separate management. 

The objectives of the port reform include, among others;  

(a) To improve efficiency of operation and management of ports. 

(b) To achieve reduction in cost 

(c) To facilitate further development of the nation’s transport infrastructure. 

(d) To eliminate congestion and facilitate the emergence of Nigeria as the hub for West 

African sub region.  

The Bureau for public enterprise (BPE) engaged Canadian Pacific Consultant Services 

(CPCS) Transcom, Canada as a legal restructuring and concession advisers to  

i) Propose legal and regulatory framework 

ii) Formulate the restructuring process 

iii) Prepare a concession plan 

iv) Assist in the bidding process and negotiation with the selected bidders. 

CPCS Transcom in April 2004 came up with the restructuring programme forming, the 

crux of the port reform programme hence port concessioning. The restructuring programme 

involves the following: 

i) Transferring all cargo handling equipment to private operators 
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ii) Privatize all marine operations                

iii) Create four new autonomous port authorities – Lagos, Calabar, Port Harcourt and Delta. 

iv) Transfer Core Assets to the New Authorities    

v) Retrench all surplus labour in Nigerian Ports Authority (NPA) 

vi) Sell remaining non-core assets 

vii) Wind up NPA when the process is complete. 

 
1.2 STATEMENT OF THE PROBLEM 

The globalization of the world economy has ever increased the importance of the role for 

transportation. In the transportation arena, the port plays a key role in the process because of the 

utilization of economy of scale advantages, as compared with other traditional methods of 

transportation. 

Port technology had to change at a faster rate to commensurate with the pace of 

technological changes in shipping, for instance from handling of bulk palletized cargo to 

containerization. Ships and ports have never so technically advanced, never been so 

sophisticated, never been more immense, never carried/contained so much cargo, never been 

safer and never been as environmentally friendly as they are today. In order to support the global 

and regional trade development, Nigerian ports have increasingly been under pressure to 

improve on efficiency and productivity by ensuring that port services are provided on an 

internationally competitive basis. 

Recognizing the importance of adequate port facilities and efficient shipping service in 

facilitating domestic and international trade in Nigeria, the port reform has focused on: 

i) Rehabilitation, expanding and improving existing port facilities. 

ii) Developing new port if need be to stimulate regional socioeconomic development. 
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iii) Acquiring a wide range of cargo handling equipments and port facilities including 

infrastructure and superstructure. 

iv) Institutional strengthening and capacity building. 

In addition, the port reform seeks to rehabilitate and improve the inland waterways, 

landing stages, navigational aids and ship building and repair facilities. 

The performance of a port can be evaluated by observing both its utilization and the 

speed and reliability of movement of cargo; and services through the port. While there are a 

number of activities involved from entry to departure of a cargo into/out of the port, it is 

important to measure the performance of the ports or the total movement of cargo. This includes 

the throughput of the port, ship traffic, berth occupancy, ship turnaround time etc. Efforts to 

improve performance will require identifying activities that introduce excessive costs or time on 

operations. 

The pertinent question is to ask if the port reforms have succeeded in easing the 

bottlenecks to the port development thereby attracting more cargo to Nigeria ports, reduce 

congestion and generally enhance the productivity and efficiency in port operation. So far, how 

has the port reform fared, judging from the annual throughput/quantity of cargo that has passed 

through the ports since the inception of the reform programme? An answer to this question will 

also give a clue to the level of efficiency in the operations in the ports regarding ship traffic 

Berth occupancy, ship turn round time and so on. 

 
1.3 OBJECTIVES OF THE STUDY 

The research aims to assess how port reform has fared in attaining its major goals of 

increasing efficiency and raising throughput in Nigeria with reference to Onne and Rivers ports. 

It aims at answering the simple question; “How much have we benefited from the port reform?” 
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It seeks to evaluate productivity in Onne Ports and Rivers ports during the pre-reform and 

post-reform era by determining if there exist any positive improvement in the performance level 

in the Port since the Introduction of the reform, hence developing an efficiency index for the 

ports which will help policy makers and stakeholders to have a quantitative idea of how the 

reforms have impacted the ports productivity. 

Also it seeks to assist the port stakeholders to evaluate the port reforms in its effort to 

reduce congestion, and increase efficiency in Nigerian ports, hence to understand the benefits or 

consequences of the reform programme in the ports as it will capture the relationship between 

the port productivity indicators (cargo throughput, ship traffic, ship turnaround time and berth 

occupancy) and the port reform. The specific objectives of the research are:- 

(a) To determine the impact of Port Reforms on the efficiency ofOnne and Rivers ports. 

(b)To identify the impact of reform on port productivity (Cargo throughput) in Onne and Rivers 

Ports 

1.4 RESEARCH QUESTIONS 

(a)   How has the Port Reform in Nigeria impacted on the efficiency of the Onne and 

Rivers ports? 

(b) How has the reform in the Port sector impacted on the Port productivity (Cargo 

throughput) of Onne and Rivers ports? 

1.5 RESEARCH HYPOTHESES 

Ho1: There is no significant difference between the efficiency of the Onne and Rivers 

ports before thereform era and after the reform era. 

Ho2: There is no statistically significant difference between the means of cargo 

throughput before the reform era and after the reform era at Onne and Rivers Ports. 
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1.6 SIGNIFICANCE OF THE STUDY 

The globalism and dynamism experienced in the maritime industry all over the world has made it 

very important for the maritime sector of any nation to be fully developed in accordance with the 

current trends in the Industry. The study exposes the need for port reforms to be encouraged and 

alternative ways to boost the efficiency of the Maritime Industry. Port managers need to know 

the strategic models for assessing the performance of their portsand the relevance of reforms so 

as to have a sound basis for making policies. It will also serve as a guide to the government in 

future policy making. 

1.7 SCOPE OF THE STUDY 
 

The study covers the reform in the port sector in Nigeria with focus on the Eastern Ports of Onne 

and Rivers Ports. 

  
1.8 LIMITATIONS OF THE STUDY 

The researcher encountered certain limitations majorly due to time, logistics and financial 

constraints. Also, there were difficulties in obtaining data from various offices as the record 

keeping of most offices were poorly managed. There were also problems in aggregating the data 

as an efficiency measure because port production varies due to the uniqueness of each port; for 

instance, due to difference in port ownership or management style, location attributes, types of 

cargo handled etc. 

The port officials were evasive to the questions asked during interviews as they feared that their 

answer could be used against them as they inferred that they have experienced. Therefore, the 

correctness of some of the answers is not certain. 

1.9    BRIEF DESCRIPTION OF RIVERS PORTS  
 
Rivers port as used in the research work comprises the Following; 
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a) Port Harcourt Port 

b) Okirirka petroleum jetty 

c) Crude oil terminals of Bonny, Ima, Okwori, Obe,E.A Offshore, Erha, Brass, Okono, 

Bongaetc 

d) Other Jetties including Bitumen Delmar, Ibeto, Saipem, Kidney Island, Haastrup, Aker 

Base, Marine Base, Magcobar etc. 

 
1.9.1 PORT HARCOURT PORT (HARD QUAY) 
 
 This is located at the capital of Rivers State and lies along the Bonny River, about 

42miles (66Km) upstream from Gulf of Guinea in the South Western of the Niger Delta. It was 

founded in 1912 in an area traditionally inhabited by the Ijo people. It majorly served the export 

of coal from Enugu coalfield after the establishment of the rail link in 1916. Palm products, 

columbite and Tin from Jos, peanuts from the Northern states, and since 1958, petroleum 

products from fields in the eastern Niger Delta. It also served the industries in the region. The 

Port Harcourt port has a depth of about 7.8meters and quay length of about 1877meters. Port 

Harcourt was named after Lewis Viscount Harcourt, who was the Secretary of the State for the 

British Colonies.  

 

1.9.2 ONNE PORT COMPLEX  

 Onne Port Complex is situated in the heart of Niger Delta, Nigeria’s main Oil and Gas 

production area. It was created to supplement Port Harcourt’s port capacity and traffic.The Onne 

Oil and Gas free zone, located south of port Harcourt on Bonny River in Rivers State, was 

established by the Federal Government of Nigeria to provide an Oil Service Centre and Support 

Base to serve Nigerian onshore and offshore fields, whilst also providing easy access and duty-
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free distribution to the entire West African and Sub-Saharan oil and gas industry.The Onne Oil 

and Gas free zone was established by Government Decree No.8, issued in the Official Gazette 

No. 12 on the 29th march, 1996 declaring an area of some 26square kilometers in Onne/Ikpokiri 

of Rivers state as dedicated “Oil and Gas Free Zone”. 

 The port is made up of Federal Ocean Terminal (FOT) and Federal Lighter Terminal 

(FLT). 

 

1.9.3 FEDERAL OCEAN TERMINAL (FOT) 
 
Quay Length    ---------------------- 1,320 meters 
 
Draft              ---------------------- 10 meters (low tide) 
 
Industrial area ---------------------- 500,000 square meters 
 
Warehouse      ---------------------- 46,000 square meters 
 
 
1.9.4 FEDERAL LIGHTER TERMINAL (FLT) 
 
Quay Length     ------------------- 1,675 meters 
 
Draft 1 & 2        ------------------- 8 meters (low tide) 
 
Draft 3 & 4        ------------------- 10 meters (low tide) 
 
Industrial area    ------------------- 400,000 square meters 

 
Warehouse area ------------------- 33,000 square meters 
 
Industrial area under development --- 900,000 square meters 

 
It is important to note here that the West African Container Terminal (WACT) located at 

FOT Onne has a Container stacking area measuring about 165,000 square meters and berth 

length of 570 meters; managed and operated by Maersk Sea land.  

 



 12

CHAPTER TWO 

REVIEW OF RELATED LITERATURE 

2.0 INTRODUCTION 

Much of Nigeria trade is continental primarily between Nigeria and Europe, Asia and 

North America during the past decades, continental trade has grown in importance for Nigeria. 

The creation of the free trade agreement among the Economic Community of West African 

States (ECOWAS) and other bi-lateral and multi-lateral agreement with other countries, 

including globalization of world economics contributes to the continued integration of these 

national economies on a continental scale. 

These trade agreements directly impacts Nigeria ports by encouraging overseas trade and 

cargo throughputs in our ports increased on a relative scale. Although Nigeria maintains both a 

multi-lateral (supporting the world trade organization and seeking trade partners abroad) and a 

bi-lateral trade policy (ECOWAS). Nigeria ports have benefited immensely from continental 

trade more than trade within her territory. As such, the marine sector with its focus on overseas 

trade is as important in the transportation policy as it is in other more maritime oriented nations. 

 

2.1 CONCEPTUAL FRAMEWORK: 

Ports are the gateway to Nations economy but Nigerian ports were performing poorly due to 

congestions, pilfering, insecurity, delays in cargo clearance, high tariffs, corruption etc; hence 

making most port users to patronize ports of Neighboring Countries leading to loss of revenue by 

Government. Reforms have brought about opening up of the ports operations to market forces. 

Reforming the Nigerian ports has brought about private partnership participation in the ports, 

leading to injection of funds for infrastructural and super structural developments of the ports. 
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This brought about efficiency and increased productivity, expansion of port operation, utilization 

of economy of scale, increased service quality, use of modern equipment, reduced fiscal burden 

of loss-making state enterprise etc. 

2.1.1PORT PRIVATIZATION 

Defining “privatization” in today’s international ports system is fraught with frustration: 

the term is loosely used to refer to all manner of steps taken to enhance the commercial side of 

port operations. Part of the definition problem arises from the purpose of privatization ranging 

from the ideological belief in the superiority of market discipline to the pragmatic need to redress 

failed national economic development efforts (particularly in the developing world) (Ircha, 

2001).  

Wade (1992) argue that from an ideological perspective, privatization is a sub-field in 

neo-classical perspective economics known as neo-liberalism which, as a general rule tends to 

view short-run optimal resource allocation (as derived from market forces) as the key factor for 

maximizing the rate of long-term economic growth. 

Bienen et al (1989) defined “privatization” as ranging from “government disengagement 

and deregulation to the sale of publicly- owned assets”.Savas (1990) suggests that some 

American writers use privatization to mean contracting for services, while non-American writers 

“restrict their use of the word to mean de-rationalization”. Savas goes on to suggest that 

privatization is a broad policy to improve the economic performance of governments and 

nations. It is a response to the recognized need for structural return of government agencies, state 

enterprise and national economics. 

The United Nations Development Programme(UNDP) (1991) opines that privatization is 

a process of “marketization”, the opening of public enterprises to market forces. De Monie(1992) 
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and Ndikom (2006) argue that privatization refers to the transfer of port property from 

government to the private sector, but they further acknowledge that privatization also relates to 

leasing facilities, licensing, operations and granting concessions. In order words, it seems it is not 

ownership that counts in privatization but rather the sector delivering the services or the 

performance of the ports in this case. 

The main objective of port privatization in its many guises appears to be ideological 

and/or financial. The introduction of commercialization in ports to enhance service quality or 

improve trade appears as a secondary consideration. From a neo-liberal perspective, there is a 

fundamental belief in privatization as opposed to service delivery by public bureaucracies. Public 

ports often adopt bureaucratic traits as identified by Goss (1993). He notes that a bureaucracy 

tends to develop ideas and objectives of its own. First among these, is its own survival, and 

second is its expansion. Such bodies are not subject to the disciplines of the market. As they are 

being either supported by taxes of some kind and/or having an essentially monopolistic position, 

they may be able to continue for many years without responding to new technological solutions.  

This has been a marked feature of the Nigerian port system in the pre-reform era. 

Therefore, there was an urgent need to reform the ports by way of privatization through 

concessioning.Thus in Goss view, creativity, innovation and efficiency tends to be stifled in the 

typically rule bound environment of bureaucracies. The proliferation of constraining rules and 

regulations in ports and shipping leads to delays in cargo handling, higher freight rates and lower 

productivity. This was generally experienced in the Nigerian Maritime Sector.Neo-liberals have 

a strong desire to inject a commercial, competitive stimulus into ports forcing them to operate 

efficiently in an increasingly competitive global economy (Ircha, 2001). 
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Structural adjustment in Nigerian ports was considered among the alternatives to revive 

the ailing ports. This is a neo-liberal programme emphasizing, limited public sector intervention 

in the national economy, monetary rather than fiscal policy, and increased commercialization and 

privatization of public sector enterprises. Global port reforms tend to be guided by this view. 

Although structural adjustment has occurred within the industrial nations, it was introduced to 

the developing world by the International Monetary Fund (IMF) and the World Bank in the early 

1980’s. These institutions demanded dramatic changes in the economy of countries seeking 

international loans and financial support as a means of ensuring their investments stimulated 

national economic development. The Objective of Structural Adjustment Programme was to 

stabilize faltering national economies and introduce specific macro-economic elements to induce 

sustained growth. 

In the Port sector, structural adjustment programmes lead to increased interest in 

institutional reform by economics and trade deregulation, and the commercialization, co-

operatization and privatization of ports and their activities. These reforms concentrated on 

changing the ownership structure of the ports (from Public to private), modifying the institutional 

structure of port services and altering port labour practices. 

International port reform generated by structural adjustment programme has led to a 

considerable change. As shown in the list offered by Thomas (1993), many ports now   have the 

ability to:- 

1. Operate autonomously and with commercial freedoms (Ghana’s annual port performance 

contract), 

2. Enter into management contract with private firms for the delivery of cargo-handling services 

(Thailand, Gulf States, and Morocco), 
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3. Lease Terminals and other facilities to private companies (Canada, United States, Europe, 

India, Malaysia, Hong Kong and Taiwan), 

4. Enter into agreements with private firms to build, operate and Transfer (BOT) port terminals 

and facilities (Karachi, Barbados),  

5. Grant concessions for terminals permitting the private sector to use facilities but retaining 

owner control (Mexico, Bristol), 

6. Co-operatize their operations by transferring public statutory ownership to a share company 

subject to national company law (New Zeland, Malaysia), 

7. Privatize their operations by transferring by direct sale some or all the ports land and facilities 

from the public to the private sector (Britain)  

In general, the contemporary swing of the economic pendulum to the neo-liberal right has 

led to a range of restructured public port authorities including:- 

 

2.1.2 COMMERCIALIZATION  

A process whereby the government retains ownership and control of ports but introduces and 

emphasizes commercial principles in the way the port manages its business (Ircha 2001). 

 

2.1.3 CORPORATISATION  

A process of legally restructuring the port as a private business enterprise under the country’s 

company laws, although ownership may remain vested with the government. 
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2.1.4 PORT PERFORMANCE MEASUREMENT 

 Performance measurement plays an important role in the development of an organization. As a 

result, all ports, without exception, use a variety of methods to examine their performance. 

Performance can be defined as the “Capacity to produce positive results” that is, depending on 

the expectations (Ducruet, C. 2009). 

Ports are essentially providers of service activities, in particular for vessel, cargo, and inland 

transport. As such, it is possible that a port may provide sound service to vessel operators on one 

hand and an unsatisfactory service to cargo or inland transport operators on the other. Hence, 

port performance cannot normally be accessed on the basis of a single value or measure, rather 

evaluations are made by comparing indicator values for a given port over time as well as across 

ports for a given time period (De Monie, 1987).  

 Despite the importance of port performance measurement, however, it is surprising to 

note that there are almost no standard methods that are accepted as applicable to every port for 

measurement of its performance (Cullinane, 2002). More surprisingly, it is even harder to find 

standard terminology to describe port production, with different container ports using different 

terms to describe port production. “Measurement will always have a natural tendency to be 

terminal-specific” (Robinson, 1999).  

 As reported by De Monie (1987), the measurement of port productivity has been 

greatly impeded by the following factors:  

(a) The sheer number of parameters involved.  

(b) The lack of up-to-date, factual and reliable data, collected in an accepted manner and 

available for dissemination. 

(c) The absence of generally agreed and acceptable definition. 
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(d) The profound influence of local factors on the data obtained. 

(e) The divergent interpretation given by various interests to identical results.  

Port operations are increasingly specialized and processed in dedicated terminals but many flows 

of goods are still handled at general purpose berth; as in the case of Port Harcourt port and Onne 

ports.  

For instance, both ports in reference handle General cargoes, bulk, containers, refined petroleum 

products, oil exploration equipment and so on; hence there is no homogeneity of 

products/terminals for comparison. 

Depending on the case, port performance should be assessed for an homogenous set of berths or 

terminals. It is usually expressed as the average number of calls and the average flow-volume or 

weight of goods over a standard period of time, number of calls per berth and per year, volume 

or weight of cargo handled per hour, per call or per day, per gang or per crane or based on the 

new port performance indicators (PPI).  

In addition, other criteria can be used to see how existing capacity and performance meet the 

requirements of  

(a) the shipper or the ship owner: mainly average waiting time of ship, dwelling time of cargo 

and data related to quality (value).  

(b) Port Authority/concessionaire: basically berth occupancy rate and global traffic and so on. 

 

2.1.5 PERFORMANCE MEASUREMENT STUDIES USING DATA ENVELOPMENT 

ANALYSIS 

Data Envelopment Analysis (DEA) which is a non-parametric efficiency evaluation model based 

on mathematical programming theory which was developed by Charnes et al (1978). It is used in 
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operations research and econometrics for multi-variant frontier estimation and ranking which can 

be used in calculating efficiency levels within a group of organizations.  

The concept of DEA is developed around the basic idea that efficiency of a Decision Making 

unit (DMU) is determined by its ability to transform inputs into desired outputs. This concept of 

efficiency was adopted from engineering which defines efficiency of a machine/process as 

output /input = 1. In this approach, efficiency is always less than or equal to unity as some 

energy loss will always occur during transformation process.      

In the last 10 years, measurement of port efficiency using Data Envelopment Analysis (DEA) 

and Stochastic Frontier Analysis (SFA) has been symbolic. For instance, Tongzon (2001) 

investigated port efficiency of selected Australian ports and benchmarked them with other 

international ports based on DEA estimates. Lee et al. (2005) examined efficiency of ports in the 

Asia Pacific region applying Recursive DEA, while Cullinane and Wang (2006) studied the 

efficiency of European container ports by using DEA and Ablanedo-Rosas et al. (2010) 

evaluated the relative efficiency of 11 major Chinese ports using adopted version of DEA. Song 

and Yeo (2004) investigated the competitiveness and efficiency of container ports in China using 

the Analytic Hierarchy Process (AHP) framework. Pang (2006) analyzed and evaluated 50 major 

ports in China by using DEA and dynamically evaluated their efficiency based on 3 years of 

consecutive data. A related study is developed by Zhou et al. (2008), who evaluated the 

comparative efficiency of Chinese third-party logistics providers by means of DEA. Roll and 

Hayuth (1993) were probably the first to apply DEA to investigate the port efficiency. 

However, their study was not truly involved with the real data analysis. Martinez-Budria et al. 

(1999) divided 26 ports into three groups: high-complexity ports, medium- complexity ports, and 

low complexity ports. The results of Martinez-Budria et al. (1999) shows that the high-
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complexity ports were more efficient than the medium- and low complexity ports by using 

DEA–BCC (Banker-Charnes-Cooper, 1984). Others like Tongzon (2001) used DEA–CCR 

(Charnes-Cooper-Rhodes, 1978) and DEA–additive variation models to measure the efficiency 

of selected Australian and other international ports.  Valentine and Gray (2001) analyzed 31 out 

of 100 world’s top container ports by using DEA–CCR. Park and De (2004) used a four-stage 

DEA to investigate the efficiency of the North American seaport Infrastructure productivity from 

1984 to 1997. Di’az-Herna’ndez et al. (2008b) studied the cargo handling productivity in 

Spanish ports. Min and Park (2008) proposed a hybrid DEA-simulation model to evaluate the 

relative efficiency of major container terminals in South Korea. Wu and Lin (2008) performed an 

international comparison of logistic port operations with a focus on India. Ablanedo Rosas and 

Ruiz-Torres (2009) used DEA to evaluate the efficiency of cargo and cruise operations in major 

Mexican ports.   

Some researchers have measured the impact of these reforms; a specific case is the relationship 

between privatization and the relative efficiency within the container port industry that has been 

studied by Estache et al. (2004), Tongzon and Heng (2005), Cullinane et al. (2005a), Pallis and 

Syriopoulos (2007).  Furthermore, after the reforms, ports’ performance has been investigated 

based on financial factors such as Park and De (2004). While Ablanedo-Rosas et al (2010) used a 

financial ratio-based data envelopment analysis to examine the relative efficiency of 11 major 

Chinese ports. Pang (2006) analyzed 50 ports in Mainland China by using DEA and dynamically 

evaluated their efficiency based on 3 years of consecutive data. Danijela et al. (2011), evaluated 

efficiencies of River ports in Serbia using Window-based DEA the result showed variability and 

very low efficiency scores among the ports. 
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There has not been any research so far on the impact of reforms on port performance in the 

Eastern ports of Nigeria since the reform took place in 2006, using Onne and Rivers ports as a 

case study. This constitutes a gap in knowledge that this study intends to fill. 

 

2.1.6 PRIVATISATION 

This is transfer of public assets to the private sector by liquidating, the port through the outright 

sale or long term lease of the property by tender or through the flotation of shares on the stock 

market. 

Recall that privatization in Nigeria was formally introduced by the privatization and 

commercialization decree of 1988 as part of the structural Adjustment Programme (SAP) of the 

Ibrahim Babangida Administration (1985 – 1993). Its main objective was therefore to pursue 

deregulation and privatization leading to removal of subsidies, reduction in wage bills and the 

retrenchment of the public sector ostensibly to trim the state expenditure down to size. 

 There were previous privatizations that took place in the port sector in Nigeria, which 

were make shift approach, politically done in the 1980s to address the congestion problems at 

Lagos ports. These privatization lacked due process hence they did not address the port sector 

problems permanently. It brought non-professionals without clear objectives and understanding 

of the port sector problems, their approach were short term rather than a permanent or long-term 

approach/measure. 

An example of such operation was the sale of Nigeria Airways to Air wing of United Kingdom, 

which had neither the solid capital base nor the required experience to merit taking over the 

national carrier (Igbuzor 2003). 
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The reforms of the 1980s in Nigeria never yielded any good result as it were used by the military 

government to favor sections of the political cadre that saw the port congestion as an avenue of 

making quick profit rather than a long-term developmental project. It equally afforded the 

opportunity of fast tracking the procurement of all necessary documents relating to the 

transactions which resulted today to the siting of certain industries at the port area which were 

not in the long-term development master plan. 

 

2.1.7 DEVOLUTIONaccording to Brooks and Kelvin (2007) is the transfer of ownership 

to the private sector. Devolution can equally be said to be the transfer of functions or 

responsibility for delivery of programmes and services from Government to another 

entity which maybe another government, a non-governmental organization, community, 

group, client association, business or industry. (Rodal and Mulder 1993). 

 

2.2PORT REFORMS IN OTHER COUNTRIES 

 Stakeholders and Port users alike are concerned with the concept of Port performance 

despite the absence of a universally accepted formula for its measurement. Understanding 

performance is a concept fundamental to any business, whether it is the measuring of 

achievements against set goals and objectives or against the competition. Ports are no exception 

and it is only by comparison with other ports that performance can be evaluated (Valentine 

2002). 

 There are many factors that have an effect upon the performance of a port; 

a) The location 

b) Infrastructure 
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c) Superstructure 

d) Connectivity to other ports (hub ports) etc. 

 Over the last twenty (20) years, much reorganization has occurred within ports following 

the global adoption of privatization policies by individual governments. Between 1990 and 1998 

there were 112 port projects with private participation in 28 developing countries providing an 

investment totaling more than US $9billion (Sommer 1999). Numerous studies have been 

conducted on port efficiency, some made using the assessment of productivity, based upon 

output per worker (De Monie 1987), output per Wharf (Frankel 1991), while others use 

production functions (Kim and Sachish 1986, De Neufville and Tsunokawa 1981). 

 Ports are, however, a complex business with many different sources of inputs and outputs 

that makes direct comparison between apparently homogeneous ports products seem difficult 

(Valentine 2003). 

 Privatization in developing countries is often the first phase in a process of industrial 

liberalization and a move towards industrial progression. Viewed as this first step towards 

creating free trade, it has therefore not surprisingly been a high priority for developing countries; 

it begins with the transfer of absolute control of industry away from the government to private 

partners with particular expertise. The reasons for this change are numerous but can be 

summarized as follows: 

(a) Improvement in efficiency through private sector management skills  

(b) Enhancement in service quality through improved commercial responsiveness, that is 

productivity 

(c) Reduced tariff or costs  

(d) Reduction in the fiscal burden of loss-making state enterprises. 
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2.2.1 COLOMBIA AND ARGENTINA PORTS 

 Colombia and Argentina are some examples where Port reform operation benefits are 

visible today. In Colombia, the liberalization of Port labour practices along with the transfer of 

most services to the private sector resulted in large and rapid improvement in productivity, lower 

fees for Ports users and very attractive returns for the concessionaires  

 Similarly, in Argentina, the improvements following the concessioning of terminal 

operations in Buenos Aires have been dramatic; 

i. Shipping tariffs and port charges declined sharply 

ii. Labour productivity nearly quadrupled 

iii. Cargo volumes have increased by more than 50%. 

 

TABLE 2.1 PORT OF CARTEGENA (COLOMBIA) PERFORMANCE 

IMPROVEMENTS SINCE PRIVATE CONCESSIONING IN 1994 

PERFORMANCE 
MEASURE 

NATIONAL PORT 
1993 

REGIONAL PORT 2003 
(CONCESSIONING 

Containership Waiting 
Time  

10 days < 2 hours 

Containership turn round 
time 

72 hours 7 hours 

Gross productivity/hour 7 moves/ship hour 52 moves/ship hour 
Berth Occupancy 90% 50% 
Cost per Move $984 $224 
Bulk Cargo Productivity 500 tons/vessel/day 3,900-4500 tons/vessel/day 
Hours worked/day 16 24 
Cargo dwell time 30+ days 2 days 
Port Cost $984/move $222/move 
Source: Kent Paule, and Anatoly Hochstein 1998 “Port Reform and Privatization in condition of 
limited compensation. The experience in Colombia, Nicaragua and Costa Rica. 
www.worldbank.org. 
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TABLE 2.2 

SELECTED PERFORMANCE INDICATORS FOR ARGENTINA (BUENOS AIRES) 

INDICTOR BEFORE 1993 1996 
Cargo (thousands of tons) 4,000 6,000 

Container (thousands of TEUS) 300 540 

Capacity (thousands of contains/year)  400 1000 

Operational Area (hectares) 65 95 

Productivity (tons/worker/year) 800 3,000 

Average stay for full container (days) 2.5 1.5 

Cost for container imports ($ per ton) 450 120 

Port Tariff for exports ($ per ton) 6.7 3.0 

Port Tariff imports ($ per ton) 2.1 1.5 

SOURCE: Colombia General Port Supt; July 1997 – World Bank Report. 

In the case of Colombia there have been a greater improvement currently than it were in 

1997 as shown above; as the ports of Colombia handled 4,200 – 6000 tonnes of cargo per 

employee per day in 1996. 
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TABLE 2.3 COLOMBIA: OPERATING PERFORMANCE BEFORE AND AFTER 

REFORM 

INDICATOR BEFORE 1993 1996 
AVERAGE WAITING TIME (DAYS) 10 no waiting or in hours, 

depending on the ports 

WORKING DAYS PER YEAR 280 365 

WORKING HOURS PER DAY 16 24 

TONNES PER VESSEL PER DAY   

BULK CARGO 500 < 2,500 

GENERAL CARGO 750 1,700 

CONTAINER PER VESSEL PER HR 

(GROSS) 

16 25 

SOURCE: PUERTOS (COLOMBIA GENERAL PORT SUPERINTENDENT; JULY 1997) 

 

2.2.2INDIA – JAWAHARLAL NEHRU PORT TRUST (JNPT) MUMBAI 

India has almost 5560km of natural peninsular coast line strategically located on the 

crucial East West trade route, which links Europe and the Far East. The coast line is serviced by 

12 major ports and about 180minor and intermediate ports. 

The volume of cargo traffic in India has also expanded significantly. Total throughput of 

all the major ports taken together was 313.52 million tonnes in 2002-2003, an increase of almost 

15times since 1950-51, when India embarked on the path of economic development. 

The Indian ports was under the control of the Government as they appoints the Board of 

Trustee that control each of the major port prior to the reform era as contained in Indian ports 

Act (1908) and the major Port Trust Act (1963). It is of note that the ports trust are expected to 
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serve public interest rather than maximizing profits or revenues, while at the same time, ensuring 

optimum deployment of assets. 

 

2.2.2.1 THE PRE-REFORM SCENERIO 

Prior to the introduction of the new economic policy (reform) in the early 1990s, India 

had followed an inward looking development strategy of import substitution and self-reliance, 

where trade and exports received very little attention. Imports were largely restricted to oil, 

fertilizers and essential foodstuff, imported in years of crisis, while equipment and machinery, as 

well as other intermediate goods, were subject to strict import–licensing requirements. Thus 

Indian ports handled mainly bulk cargoes transported in full shiploads. 

With the ushering in of the era of globalization and liberalization in the early 1990s and a 

gradual shift to a more outward oriented trade regime, there was not only a massive expansion in 

the volume of Indian’s sea borne trade, but also a change in the composition of Indian port traffic 

from break bulk to liquid bulk and containerized cargo. The Indian ports sector was supply-

constrained to handle such massive demand expansion due to inadequate and inappropriate 

capacity and capacity-underutilization. 

The supply constraints above resulted in the major ports handling about 179.02 million 

tonnes of traffic in 1993-94 as against an estimated capacity of about 173.04 million tonnes 

implying a capacity over-utilization of almost 3.5%. The figure rose to its peak of 21.5% in 

1995-96 before it started declining. (Ray,2004). 

Also, apart from serious obstacles posed by inadequate capacity, the major ports of India 

were also characterized by problems of underutilization of existing facility, due to multiple 

management control, inadequate communication between port staff and other agencies, absence 
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of pre-arrival planning and work scheduling. All the above constraint and inadequacies indicates 

a poor operational efficiency of Indian Ports (Amit, 2004). 

 
2.2.2.2 EVOLUTION OF PORT REFORMS POLICY IN INDIA 

The gradual integration of India’s economy with the global economy and the sharp 

growth in industrial output induced by new liberalization policies made it imperative to improve 

the quality and expand the capacity of the country’s physical infrastructure for sustaining 

industrial growth. Public resources however, were insufficient for creating that size of 

infrastructure envisaged. Accordingly, it was decided to involve the private sector in core 

infrastructure services in the port sector. 

In 1994, the Ministry of Surface Transport (MOST) of government of India that oversees 

the port sector published a document with enabling environment for the private sector to partake 

in infrastructural developments. 

In October 1996, Ministry of Surface Transport (MOST) came up with the first policy 

guidelines for private sector participation (PSP) (domestic and foreign) in major Indian ports. 

India’s Government adopted the “Landlord” port model in the form of Build Operate 

Transfer (BOT) schemes where the private sector takes over the development and management 

of port facilities (e.g. berth and cargo terminals) for a specified period. The government, 

however, retains the right of ownership over port land. The period of lease was to be restricted to 

a maximum of thirty (30) years, at the end of which the port related assets were to be reverted 

back to the port, free of cost. 
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2.2.2.3 IMPACT OF REFORMS 

The JNPT clearly enjoyed an edge over other Indian ports with respect to infrastructure 

and performance. There was a natural growth of traffic as were more of equipment 

augmentations. 

In March 2003, Jawaharalal Nehru Port Trust (JNPT) successfully tapped the extra 

business potential of the Maersk Sealand shipping line and allowed them to set up their new 

equipment and conduct “private yard management” within JNPCT with an estimated traffic 

potential in the context of 60,000 TEUs per year on a regular basis. 

In May 2003, C. Consortium, Singapore, started feeder servicing activities from 

Jawaharlal Nehru port Container Terminal (JNPCT), with an estimated traffic potential of 40,000 

TEUs. Also in July 2003, IndAmex Shipping Line switched operational base to JNPCT and Euro 

Galax also began operating from JNPCT from July 2003. (Amit, 2004). 

 

2.2.2.4 PERFORMANCE INDICATORS 

1. JNPCT achieved considerable success in expanding its volume of traffic after the reforms 

having a total throughput 313.52 million tonnes in 2002-2003. 

2. Berth Occupancy: JNPCT has had a steady growth from a minimum of 38.21% in 

December 2000 to a peak of 86.51% in May 2002 and its still improving. Also pre-

berthing time dropped at JNPCT from July 2000 to May 2001 than NSICT. 

3. Vessel Turn Round Time: It is only NhavaSheva International Container Terminal 

(NSICT) that has competed favorably with JNPCT as early as May 1999. JNPCT has 

recorded the lowest turn round time (0.86days) in November 2000 and the peak (1.4days) 

in April and August 2002. 
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4. The Average output per ship berth day of JNPCT has improved as it crossed 1000 TEUs 

per berth in November 2002 better than it were before the reform while NSICT has 

consistently handled 1,500 TEUs per berth day. 

5. Crane productivity improved considerably as it crossed 15 moves per hour only in 

November 2000 and improved steadily reaching a peak of 17.75 moves per hour in 

February 2001 whereas NSICT has consistently recorded a crane productivity of 20 

moves per hour and above. 

The Jawaharlal Nehru Port, as a whole has emerged as a leading container port in the 

world apart from being the most successful port in India. International Association for Ports and 

Harbor (IAPH) based on throughput data in 2002 has ranked JNPT as the 29th Largest Container 

Port in the world as it is equipped with one of the most modern cargo handling facilities among 

major Indian ports. 

The customers of the port have access to better and more cost efficient port services. The 

overall message from the JNPT port reform is that port performance and efficiency can be 

substantially improved by adopting a moderate approach to promote private sector development 

that encourages the private sector, not necessarily to replace the public sector, but to introduce a 

healthy competitive environment, so that it can act as tonic to revitalize the later. Moreover, a 

moderate approach is likely to be much more successfully implemented. 

In port privatization, there is the need for the reforms to adopt inter-port and intra-port 

competition. Intra-port competition, to the extent permitted by existing port infrastructure, can be 

promoted by allowing, multiple service providers to operate port facilities without imposing 

restrictions on developing competing facilities in the same port. However, it should be guarded 

against private monopoly of the port sector. 
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TABLE 2.4 SELECTED PERFORMANCE INDICATORS OF ALL MAJOR INDIAN 

PORTS TAKEN TOGETHER OVER THE PERIOD 1995 – 2003 

PERFORMANCE 
INDICATIORS 

1995-96 1996-
97 

1997-
98 

1998-
99 

1999-
2000 

2000-
2001 

2001-
2002 

2002-
2003 

Average Turn round 

time (days) 

7.8 6.24 6.03 5.23 4.84 4.16 3.95 3.47 

Average pre-berthing 

time (days) 

3.02 2.52 2.09 1.64 1.58 1.16 1.28 1.06 

Average ship berth 

output (tones) 

4763 5223 5453 5904 6321 7406 7713 8750 

Share of idle time to 

total time @ berth 

(%) 

40.10 38.75 34.53 32.92 31.19 29.64 28.74 27.12 

SOURCE: Indian Ports Association, major Ports of India: A profile, 1996-97, 2002-03 

 
TABLE 2.5SELECTED PERFORMANCE INDICATIORS OF JNPT OVER THE 
PERIOD 1995 – 2002 
PERFORMANCE 

INDICATIORS OF 
JNCT 

1995-
96 

1996-
97 

1997-
98 

1998-99 1999-
2000 

2000-
2001 

2001-
2002 

Berth Productivity 

(Moves/Hour) 

12.84 15.80 24.51 28.62 23.15 26.67 28.42 

Average Ship Berth 

Output (Tonnes) 

3585 2987 6209 6140 5905 6383 8307 

Average Pre-Berthing 

Detention (Days) 

2.17 2.10 1.52 0.83 0.64 0.89 0.93 

SOURCE: INDIAN PORTS ASSOCIATION, MAJOR PORTS OF INDIA: A PROFILE, 1996-

97, 2002-03 DAILY SHIPPING TIMES, JAWAHARLAL NEHRU PORT SPECIAL 2002. 
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2.2.3 REFORMS AND INFRASTRUCTURE EFFICIENCYIN SPAIN’S CONTAINER 

PORTS 

 The reforms that took place in the container ports of Spain in the 1990’s had a great 

impact on their efficiency and resulted to a significant improvement in the technological changes 

that took place in the ports (Gonzalez and Trujillo, 2008). 

 Ports are dynamic and there are bound to be changes always which may be structural 

changes, technical changes and also policy changes, which transform the business. In recent 

years, maritime transport has indeed undergone important transformations technologically, with 

the increase in ships size, and the development of containerized cargo transport. These changes 

forced ports to grow accordingly to meet the new needs arising from the large number of 

containers handled by ships. However, not all ports have been able to increase both their 

mooring and storage capacity to meet the technological changes in the maritime sector as in 

Spain and also applicable to Nigerian Ports, though a substantial improvement of Port operation 

efficiency has been made like the case of APM Terminal in Apapa Container Terminal (ACT), 

Nigeria.  

 In Spain’s ports, much emphasis was made towards infrastructure development during 

the reforms era. The Spanish ports were involved in container traffic because of the following 

reasons: 

(a) Container traffic promotes the integration of different transport modes.  

(b) There is a boom in container usage; containers grow 11.2%. Per annum compared to 

3.5% per annum of non-containerized merchandise.  

(c) Container handling requires specific infrastructure (area, mechanical devices, etc). 
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The above reasons made the Spanish port Authority to devote a large amount of public 

funds every year to infrastructure: In 2002, 64% of total investment in Spanish ports was devoted 

to finance infrastructure works. 

Finally, it is a generalized opinion among researchers that the development of container 

has led to a substantial improvement to port efficiency. It should be of note that the major 

reforms in Spain took place in 1992 for management reform and 1997 for regulation and 

participation of the private sector in port activities.  

 

2.3 EMPIRICAL REVIEW 

2.3.1 EARLY PORT PERFORMANCE IN NIGERIA 

     The activities of the Nigerian Ports were commercialized in 1992 under the name, “Nigerian 

Ports Authority”. However, considering the fact that the government still wholly owns the 

company, it reverted to its former name, Nigerian Ports Authority in October 1996. This 

reversion is however, not in conflict with commercialization efforts and commitment to 

improved services. 

Okorigba (2008) observed that the efficiency improved at the ports after the reforms of 2006, as 

cargo dwell time and turn round time of vessels reduced to an average of 2.45days as compared 

to an average of 6.85days and 10.43days before the reforms.  

 He equally found out that infrastructural modernization and equipment enhancement 

reduced delays of cargo discharge at the ports thus increasing efficiency of the ports.  

 Ehbenine (2009) opines that port concession is very viable in a national economy because 

of its significance as a global tool for port development and unquantifiable gains to the economy, 

eliminating poor quality services and delays at the ports. He concluded that private operators 
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would be more reasonable in their dealings to avoid government revocation of their license and 

unnecessary public reaction; freeing up of government funds for other priority developmental 

projects; attracts and uses foreign investment and technology and also port concessioning will 

expose the private sector concern for a more efficient service than government (NPA) in port 

service delivery.  

 Josiah (2008) in his study of Lagos port complex (port performance) notes the following 

as the contributing factors to low port performance at Nigerian ports: (a) poor services and poor 

cargo handling (b) documentation procedures characterized by long procedures (c) poor labour 

performance (d) queuing for berths problems and allocation (e) poor customs and port authority 

relationship (f) corruption and port pilfering and so on. Josiah (2008) concludes by suggesting 

the following.  

(a) The use of satisfactory port traffic flow arrangement and reviewing them very often for 

the arrival and departure of vessels.   

(b) Improvement of documentation process in terms of information reliability and spread of 

efficiency using ship arrival message (SAM), which is a linkage of port networks that 

allows port computers to interact with each other so that as a soon as a ship departs a 

port, the next ports of call are notified automatically through this network. The ships 

travel, arrival times, at these ports of call, the type, volume of cargo to be delivered at 

each port of call, as well as the names of the consignees, the shipping agents, ships and 

nationality of the ship. This makes preparation for ships arrival fast and easier.  This 

works on the principle of Electronic Data Interchange (EDI).   
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(c)   Efficient berth allocation policy that considers ships length, size, draught, volume and 

type of cargo etc; hence reduction in waiting time, idle time and improved turn round 

time of the vessel. 

Emeghara (1992) notes that from 1975-76, ship congestions at the Nigerian seaports was 

not due to lack of berthing facilities, but due to the fact that the cargoes stacking areas were not 

relieved of traffic as early as they should be. He further argued that lack of adequate, efficient 

and cost effective transport linkages with the hinterlands of the ports poses operational problems 

which mitigate against capacity utilization. He concluded that the Nigerian ports are under-

utilized considering berthing and cargo handling capacities available hence the poor performance 

of the ports.    

Adebayo (2005) equally identified cumber some clearing, system as one of the problems 

of poor port performance in Nigeria as the cargo clearing system depends on manual paper and 

physical movement of document to and from various processing centers located within and 

outside the ports. He also identifies the non-availability of multimodal transport system or rather 

the utilization of trucks rather than rail transport for the movement of goods to and from the 

hinterlands to the ports. This is also bad in some ports whereby no provision is made for the 

parking of the trucks prior to loading and so on. 

Emeghara (2008) in his study on the various delay causative factors influencing the high 

turnaround time of ships in Nigerian port, he identifies the following: 

(a) Corruption at all levels in the port.  

(b) Lack of cargo handling equipment. 

(c) Lack of skilled manpower among dockworkers.  

(d) The channel depth or drafts of the entry channels.  
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However, the Onne and Rivers ports has drastically improved on the quantity and quality 

of cargo handling equipment since after the reforms and also on the other issues raised by the 

researcher in his study hence the performance currently. He also alleged low productivity of an 

average Nigeria dockworker as well as the private terminal operator slow training and retraining 

of the abundant unskilled dockworkers.  

These trends have reduced since after the reforms of the ports as they were evident in the 

ports prior to the port concessioning.  
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     CHAPTER THREE 

    RESEARCH METHODOLOGY 

3.1 DATA COLLECTION 

The method used in this study was sourcing of relevant information through primary and 

secondary sources. 

 

3.1.1 RESEARCH DESIGN 

The study involves the systematic process of collecting, analyzing and interpreting data 

with a view to finding solutions to the problem being investigated.  The research design 

investigated the efficiencies and productivity of Onne and Rivers ports in the Eastern 

ports of Nigeria before and after the reform. This type of research design is chosen for 

this study since the events or activities had already happened from 2001 to 2010. 

 

3.1.2 PRIMARY DATA 

The study made use of an exploratory survey method involving observatory methods to 

obtain the data. Observatory method here came as a result of personal visits to the study 

locations during the research. 

 

3.1.3 SECONDARY DATA 

These include documents, and data such as published and newspaper articles. They 

include annual reports and company’s handbooks of the Nigerian Port Authority and those of the 

Ports considered in this report. Other sources of data included World Bank reports, academic 

Journals, Magazines, Worldwide web and so on.  
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3.2 METHODS OF DATA ANALYSIS 

The study made use of various statistical tools and techniques in analyzing the data collected for 

the period 2001 to 2010 (10 years) which overlaps the pre and post concession era of the ports in 

the study. These  statistical tool include descriptive tools such as the percentage, frequency, 

tables and charts; The two-sample ‘t’-test was also used to test the difference between the sample 

means for the pre reform era and the post reform era to validate if there exists any statistically 

significant contribution of the reform policy,Data Envelopment Analysis (DEA) which is a 

non-parametric efficiency evaluation model based on mathematical programming theory was 

utilized to check the relative efficiency levels of the seaports under study 

 

3.2.1 DEA APPLICATIONS TO SEAPORT EFFICIENCY MEASUREMENT  

Data Envelopment Analysis (DEA) is a non-parametric efficiency evaluation model based on 

mathematical programming theory which was developed byCharnes et al (1978). It is used in 

operations research and econometrics for multi-variant frontierestimation and ranking which can 

be used in calculating efficiency levels within a group oforganizations.  

The concept of DEA is developed around the basic idea that efficiency of a Decision Making 

Units (DMU) is determined by its ability to transform inputs into desired outputs. This concept 

of efficiency was adopted from engineering which defines efficiency of a machine/process as 

output /input = 1. In this approach, efficiency is always less than or equal to unity as some 

energy loss will always occur during transformation process. 

In this study, one output and four inputs were utilized in the derivation of the efficiency level: 

1. Output- Cargo Throughput 

2. Input 1- Total Ships Traffic 
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3. Input2- Berth Occupancy 

4. Input 3-Turn around Time  

5. Input 4-Personnel Strength. 

Data envelopment analysis (DEA), occasionally called the frontier analysis was first put 

forward byCharnes, Cooper and Rhodes in 1978. It is a linear programing model for evaluating 

the performance of administrative units. Example of such Decision Making Units (DMU) to 

which DEA has been applied to are Banks , mutual fund , hospitals , tax offices , defense offices  

etc. DEA can be applied to both profit and nonprofit making organizations. DEA can handle 

multiple inputs and outputs as opposed to other techniques such as regression and ratio analysis. 

The performance of a unit is evaluated by comparing its performance to the best performing 

units of the sample. The Best Units form the efficiency frontier. Hence, DEA is called a frontier 

Analysis. The aim of DEA is to quantify the distance of the efficiency Unit from the frontier for 

every DMU. The measure of the efficiency unit is measured in terms of an efficiency score. 

After the evaluation of the relative efficiency of the present set of Units.The analysis show how 

inputs and output have to be changed in order to maximize the efficiency levels of the target 

Decision making Unit.(kumar,2008). 

The Basic Mathematical Formulation of DEA has the following form: 

Maximize  

 

Subject to: 
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Where 

Eb is the efficiency of any unit b; 

 

 

 

 

c is a very small positive number 

the u’s and v’s are the variables of the problem and are constrained to be greater than or equal to 

some small positive quuantity c in order to avoid any input or output being totally ignored in 

determining efficiency. Charnes, Cooper and Rhodes proposed that each unit should be allowed 

to adopt the most favourbale set of weights. The linear programs solution technique will attempt 

to make the efficiency of the unit as large as possible. This search procedure will terminate when 

some of the efficiencies hit 1. 

 

3.2.2 PAIRED SAMPLE t-TEST 

Paired sample t-test is a statistical technique that is used to compare two population means in the 

case of two samples that are correlated. Paired sample t-test is used in “before - after” studies, or 

when the samples are matched pairs, or the case is a control study. For example, the reforming or 

concessioning of the ports in Nigeria using Onne and Rivers ports here, and we want to know 

whether or not the reforms had any impact on the efficiency or performance of the ports, we have 

to use the paired sample t-test. 

ASSSUMPTIONS: 

1. Only the matched pair can be used to perform the test 

2. Normal distribution are assumed 

3. The variance of two samples (ports) is equal 

4. Cases (Ports) must be independent of each other. 

5. Significance level is 5% or 0.05. 
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Where a bar and b bar are the  sample means before and after the reform (pre and post reform), n 

is the number of years covered totaling 10 years (5years pre and 5 years post reform)and t is a 

the test statistic. 

 

3.2.3 CARGO THROUGHPUT (METRIC TONNES) 

This is the sum of cargoes discharged or loaded at the ports. It’s from the inward or 

imported cargoes in metric tonnes and the outward or exported cargoes in metric tonnes out of 

the ports. However, total cargo throughput is sum total of inward and outward cargoes including 

refined petroleum, natural gas and crude products all measured in metric tonnes. 

   

3.2.4 BERTH OCCUPANCY RATE (%)  (BOR) 

This is the measure of the period in which a berth is occupied by a vessel expressed as a 

percentage. It is usually computed over a time period; say a year to include seasonal effects. 

The optimal use of infrastructure might be best monitored with the following ratios: 

Cumulated length of call alongside the quay (including idle time). 

Versus 

Available time over the given period usually a year (24h  365days) 

Or 

Relative ratio between waiting and service time. 

 

Berth occupancy =         Not Working + Working  X   100 

   Not Working + Working + Vacant                     1 

Note: Optimum Berth Occupancy Rate of 60% - 70% is preferred but high Berth 

Occupancy Rate of up to 80% or more generates significant waiting time indicating port 

congestion. 
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3.2.5 TURN ROUND TIME (TRT) (DAYS) 

This is the total time spent by a ship in the process of entering a port, discharging and 

leaving the port. 

TRT  = A+B+C+D 

Where A = Pre-Berthing detention time   

B = Transit time 

C =  Non-working time (idle time, say due to weather effects etc) 

D = Working time 

Average Turn Round Time (ATRT) = Total Number of Days 

                Number of Ships 

 

 

 
     OPERATIONAL TIME AT BERTH 
 PRE-BERTHING TIME 
                             SERVICE TIME 
   
    TIME AT BERTH   
 
       
 
 
      TIME IN PORT 
 
 
FIGURE 3.1 BREAKDOWN OF SHIP TIME IN PORT 
 
 
SOURCE: UNCTAD MANUAL ON UNIFORM PORT STATISTICS AND PERFORMANCE 

INDICATORS 
 
 
 
 
 

1    2     3      4               5     6      7       
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NUMBER              EVENT 

1.                   ARRIVAL AT PORT (OUTER ANCHORAGE FOR INSTANCE)  

2.                  PILOT ON BOARD 

3.                  SHIP AT BERTH (END OF MOORING FOR INSTANCE) 

4.                  START OF OPERATION 

5.                  END OF OPERATION 

6.                  DEPARTURE FROM BERTH 

7.                  DEPARTURE FROM THE PORT (PILOT DROPPED FOR INSTANCE) 

 Based on the events identified, the following indicators can be determined although the 

data for all were not available. 

a. Ships Time in Port or Turn Round Time = 7 – 1 

b. Service Time = 7 – 2 

c. Time at Berth = 6 – 3 

d. Operating Time at Berth = 5 – 4   

The data collected from the field (primary and secondary sources) were arranged and Bar 

Charts, graphs were plotted to present at a glance the performance levels of the Nigerian ports 

using Onne and Rivers ports as a case study within ten years (2001-2010) period. This represents 

the pre and post reforms era. Amongst the table presented includes the operational performance 

of the ports at a glance, cargo throughput of the ports including refined/crude petroleum 

products, Berth Occupancy Rate, Ship Traffic, and Ship Turn Round Time, Personnel Strength 

and so on.   
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CHAPTER FOUR 

PRESENTATION AND ANALYSIS OF DATA 

4.1 DATA PRESENTATION 

This chapter focuses on the presentation, analysis and discussion of the data for the study. 

It assesses the performance of the ports of Onne and Rivers using such parameters like the Cargo 

throughput as the output, Ship Traffic, Berth Occupancy, Ship Turn round time and Personnel 

strength are used as the inputs. This table answers research questions (a) and (b). 

RESEARCH QUESTIONS 

(a)       How has the Port Reform in Nigeria impacted on the efficiency of the ports? 

(b) How has the reform in the Port sector impacted on the Port productivity 

(Cargo throughput)? 

The research problem in this study is the evaluation of the reform programme as to know 

how efficient it has performed. The data are presented in Table 4.1 and Table 4.2, and analyzed 

with appropriate tittles, tables, graphs and charts to reflect the research. The data were collected 

from the Nigerian Ports Authority (NPA), the landlord operators of the ports in view.  

Table 4.1 shows the Onne and Rivers Port Performance at a glance from 2001 to 2005 

which forms the pre reform era and table 4.2 consist of 2006 to 2010 which forms the post 

reform era. It is very necessary to note that the reform era for the Seaports under consideration 

took off from 2006. 
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Table 4.1  ONNE AND RIVERS PORT PERFORMANCE: 2001-2005 
 2001 2002 2003 2004 2005 

Indicator Onne Rivers Onne Rivers Onne Rivers Onne Rivers Onne Rivers 
SHIP TRAFFIC 

Number of 
Ships 

Entered (A) 

          
479 313 523 329 554 303 614 261 633 238 

          
GRT 14,208,221 3,806,104 14,919,861 4,168,389 6,113,666 3,927,330 22,374,053 3,182,550 21,698,436 3,111,102 

Service 
Boat 

Handled (B) 

          
2,784 2,445 3,547 1,495 3,424 1,610 2,965  2,952  

          
GRT 2,289,290 1,247,269 2,951,323 1,128,562  1,936,268     

Number of 
Tankers 

Entered (C)  

          
149 420 133 370  173 376  220 471  215 493 

          
GRT 10,458,086 22,178,707 9,745,230 20,399,674  14,690,798 23,938,671  17,569,209 32,823,243  17,072,976 32,365,704 

Total Ships 
Entered 

          
3,412 3,178 4,203 2,194 4,151 2,289 3,799 732 3,800 731 

Total GRT 26,955,597 27,232,080 27,616,414 25,696,625 20,804,464 29,802,269 39,943,262 36,005,793 38,771,412 35,476,806 
CARGO TRAFFIC 

Inward 
(Metric 
Tones) 

          
1,804,247 3,089,662 1,990,848 3,211,117 2,603,278 3,472,606 2,045,764 3,541,556 2,406,638 3,164,792 

          
Outward 

(MetricTones) 
          

97,275 427,567 876,132 455,23 98,871 229,947 112,754 210,639 147,690 351,396 
          

Cargo  
Throughput 

          
1,901,522 3,518,229 2,866,980 3,666,350 2,702,149 3,702,553 2,158,518 3,752,195 2,554,328 3,516,188 

Refined, 
NLNG & 

Crude (M/T) 

          
7,154,965 27,344,449 8,084,749 26,163,233 9,330,000 27,783,284 11,541,457 53,836,589 11,264,515 43,149,557 

          
Total Cargo 
Throughput 

          
9,056,487 30,862,678 10,951,729 29,829,583 12,032,149 31,485,837 13,699,975 57,588,784 13,818,843 46,665,745 
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PORT EFFICIENCY INDICATORS 
Berth 

Occupancy 
Rate (%) 

          
44 88 63 90 74 94 72 84 71 80 
          

Average  
Turnaround 

Time(Days) 

          
3 12 5 14 1.87 17 2 13 2 12 

 
 

Revenue 
Generated 

(USD)('000') 

FINANCE 
 

          
 36,190 23,396 63,340  22,329 69,330 20,393,879 83,190 ,266,930 83,738 16,993,05 

          
Revenue 

Collected 
(USD)('000') 

          
 18,020 20,183 21,250  16,499 27,950 17,005,000 62,350 17,005,000 56,321 18,980,768 

 

Total 
 

Revenue 
Generated (N) 

('000') 

54,210  43,579 84,590  38,828 97,280 37,398,879 145,540 47,231,930 140,059 35,953,833 
          

 766,440 1,058,571 599,590  1,609,625 867,620 1,701,797,951 1,389,970 1,342,086,463 1,911,130 1,702,978,828 
          

Revenue 
Collected 

(N) ('000') 

          
1,450,920  1,814,525 1,465,740  1,92,981 1,510,430 1,883,969,000 1,105,830 1,883,965,000 1,460,545 1,414,709,229 

          
Total 2,217,360  2,873,096 2,065,330  3,531,606 2,378,050 3,585,766,951 2,495,800 3,226,051,463 3,371,675 3,117,688,057 

     
Expenditure 

(N) ('000') 

  
1,902,589 

  
2,290,309 

 
606,510 

 
2,197,864,000 

 
426,700 

 
2,656,881,721 

 
604,129 

 
1,202,163,012 

PERSONNEL 
Officers 102 300 142 493 150 495 175 514 169 379 

Staff 273 948 251 793 242 763 213 671 192 557 
Total 375 1,248 393 1,286 392 1,258 388 1,185 361 936 
SOURCE: NPA ANNUAL REPORT 2000-2005 
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  4.2 ONNE AND RIVERS PORT PERFORMANCE: 2006-2010 
 2006 2007 2008 2009 2010 

INDICATOR Onne Rivers Onne Rivers Onne Rivers Onne Rivers Onne Rivers 
SHIP TRAFFIC 

Number of 
Ships 

Entered (A) 

         

444 279 394 455 417 480 435 456 414 473 

         

GRT 4,937,758 6,418,825 4,500,291 6,096,882 4,839,572 6,052,206 5,396,277 5,972,549 5,353,788 6,889,523 

ServiceBoat 
Handled (B) 

         

3,346  3,573  2,696  3,132  3,298 

         

GRT 3,461,474  3,260,562  2,895,265  3,375,164  3,936,047 

Number of 
Tankers 

Entered (C)  

         

243 550 344 506 344 298 261 519 374 499 

         

GRT 19,724,887 34,566,986 29,562,631 44,126,531 28,732,675 25,536,676 21,371,664 42,816,969 32,823,926 48,085,263 

Total Ships 
Entered 

         

4,033 829 4,311 825 3,457 778 3,828 975 4,086 972 

TOTAL GRT 28,124,119 34,566,986 37,323,484 44,125,531 36,467,512 31,588,882 30,143,105 48,789,518 42,113,761 54,374,786 

   CARGO THROUGHPUT 

Inward 
(MetricTones) 

         
2,327,928 2,784,947 2,247,925 2,996,252 2,872,026 3,043,980 3,048,771 4,541,673 2,463,935 5,263,371 

         

Outward 
(MetricTones) 

         

207,831 216,072 234,252 116,206 350,637 83,240 336,684 599,788 457,792 543,162 

         

Cargo Throughput          

2,535,759 3,001,019 2,482,177 3,112,458 3,222,663 3,127,220 3,385,455 5,141,461 2,921,727 5,806,533 

Refined, 
NLNG & 

Crude (M/T) 

         

13,284,612 50,561,976 19,076,748 48,666,370 18,866,257 36,866,225 13,794,778 52,566,814 20,903,859 63,435,754 

 Total Cargo 
 Throughput 

 
15,820,381 

 
53,562,995 

 
21,558,925 

 
51,778,828 

 
22,089,920 

 
39,993,445 

 
17,180,233 

 
57,708,275 

 
23,825,586 69,242,287 
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BerthOccupancy 
Rate (%) 

         

71 79 70 84 34 66 36 75 35 70 

         

Average 
Turnaround 
Time(Days) 

         

2 12 2 10 3 10 3 8 3 11 

FINANCE 
Revenue 

Generated 
(USD)('000') 

         
103,761 22,864,259 128,246 35,101,064 139,267 56,092,469 117,963 41,590 150,343 42,870 

         

Revenue 
Collected 

(USD)('000') 

         

71,690 14,314,518 93,578 13,224,530 109,751 19,406,719 85,154 20,521 133,268 23,548 

 

Total 
 

RevenueGenerated 
(N)('000') 

175,451 37,178,777 22,824 48,325,594 249,018 75,499,188 203,117 62,111 283,611 66,418 

         
 

2,391,450 
 

1,966,777,262 
 

1,972,167 
 

592,205,612 
 

1,998,608 
 

731,817,975 
 

2,724,013 
 

695,005 
 

2,341,922 564,303 

RevenueCollected 
(N) ('000') 

         

2,379,655 1,856,399,579 1,868,171 884,392,446 1,851,956 1,261,036,824 2,095,631 60,952 2,153,666 325,031 

         

Total 
Expenditure(N) 

('000') 

4,771,105 3,823,176,841 3,849,338 1,836,598,058 3,850,564 1,992,854,619 4,819,644 755,957 4,495,588 889,334 

 
1,668,444 

 
1,740,170,696 

 
235,598 

 
1,033,002,153 

 
431,940 

 
629,802,099 

 
232,027 

 
462,103 

 
236,119 471,588 

PERSONNEL  
Officers 165 337 148 291 152 235 146 235 155 234 

Staff 171 531 66 204 54 183 57 183 48 174 

Total 436 986 317 595 350 518 202 418 203 407 

Source: NPA Annual report 2006-2010. 

Table 4.1 & 4.2 above clearly displays the values of cargo throughput,   number of ships call, personnel strength,finance etc for a period 
of ten years (2001-2010). 
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4.2 DATA ENVELOPMENT ANALYSIS (DEA) OF THE ONNE AND RIVERS PORT 

EFFICIENCY LEVEL FROM (2001-2010). 

 As earlier stated in chapter three above, the DEA analytical tool measures the efficiency of an 

organization and clearly points out the areas of inefficiencies. The concept of DEA is developed 

around the basic idea that efficiency of a Decision Making Unit (DMU) which in this study 

stands as the Pre and the Post concession eras are determined by its ability to transform inputs 

into desired outputs which from the study the inputs are the Ships call, the Berth Occupancy rate, 

Turnaround time and the Personnel Strength. All these input contribute to form the output which 

can be likened to a dependent variable which in the study is the Cargo throughput within the 

stated year under study. This concept of efficiency was adopted from engineering which defines 

efficiency of a machine/process as output /input = 1. In this approach, efficiency is always less 

than or equal to unity as some energy loss will always occur during transformation process. 

 

RESEARCH HYPOTHESES 

The calculation below answers hypotheses One. 

Ho1: There is no significant difference between the efficiency of the ports before the              

reform era and after the reform era. 
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Table 4.3 DEAPerformance Analysis for Onne Port 
 Outputs Inputs     
 1 1 2 3 4   DEA  
DMU Throughp

ut 
Total Ship 

Traffic 
Occupa

ncy 
Turnaro

und 
Person

nel 
strengt

h 

 Focus Efficie
ncy 

 

2001    
9,056,487  

    3,412  44.44 3 375 1 2001 42% 1 

2002   
10,951,729  

    4,203  62.96 5 393 2 2002 41% 2 

2003   
12,032,149  

    3,978  74 1.87 392 3 2003 50% 3 

2004   
13,699,975  

    3,579  74 1.87 388 4 2004 72% 4 

2005   
13,818,843  

    3,585  71 1.82 361 5 2005 73% 5 

2006   
15,820,381  

    4,033  71 1.96 336 6 2006 77% 6 

2007   
21,558,925  

    4,311  70 2 217 7 2007 100% 7 

2008   
22,089,920  

    3,457  34 3 206 8 2008 100% 8 

2009   
17,180,233  

    3,828  36 3.42 202 9 2009 75% 9 

2010   
23,825,586  

    4,086  35 2.5 203 10 2010 100% 10 

Includ
e 

Factor
: 

1 1 1 1 1     

Trial 
Weigh

ts: 

4.64128E-
08 

0.000168 0 0.140462
4 

0.00048
22 

    

Source: DEA analysis using excel add in 2010. 

 

INTERPRETATION: The table above displays the result of the analysis run for the Onne 

Seaport and the result clearly displays an efficiently managed input variable(turnaround time, 

berth occupancy, ship traffic and the personnel) in order to bring about a level of efficiency in 

the cargo throughput.  From the results a rising performance level as the year increased from the 

pre reform era to the period after the reform was observed. Note that the reform took place from 
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2006 in the Port Harcourt and the Onne ports and from the result it can be seen that the 

performance continually improves. 

 

 

INTERPRETATION: The table above displays the result of the analysis run for the Rivers ports 

and the result clearly displays an efficiently managed input variable (turnaround time,berth 

occupancy, ship traffic and the personnel) in order to bring about a level of efficiency in the 

cargo throughput.  From the results a rising performance level as the year increased from the pre 

reform era to the period after the reform was observed. Note that the reform took place from 

2006 in the Rivers and the Onne ports and from the result it can be seen that the performance 

continually improved. 

 

4.3DEA COMPARATIVE ANALYSIS OF PERFORMANCE OF ONNE & RIVERS 

PORTS. 

A comparative analysis was carried out here to determine the performance of the Onne Ports and 

the Rivers Ports. 

                           Table 4.4 DEA Performance Analysis of the Rivers Port. 
 Output INPUTS   DEA 
DMU Throughput Total Ship 

Traffic 
Berth 
Occupanc
y 

Turnaroun
d 

Personnel 
Strength 

 Focus Efficiency 

2001    30,862,678  3,178 88 12 1248 1 2001 43% 
2002    29,829,583  2,194 90.11 14 1286 2 2002 40% 
2003    31,485,837  2,289 94 17 1258 3 2003 52% 
2004    57,588,784 732 84.02 13 1185 4 2004 75% 
2005    46,665,745 731 80 12.24 936 5 2005 68% 
2006    53,562,995  829 78.52 12 868 6 2006 91% 
2007    51,778,828  825 84 10 495 7 2007 88% 
2008    39,993,445  778 65.86 9.57 418 8 2008 72% 
2009    57,708,275  975 75 8.02 418 9 2009 100% 
2010    69,242,287  972 70 10.5 407 1

0 
2010 100% 

Include 
Factor: 

1 1 1 1 1    

Trial 
Weights: 

1.56474E-08 0.000783 0.0024502 0.0144073
97 

0    



 

 52

Table 4.5 DEA COMPARATIVE ANALYSIS OF PORTS 

Year Onne Ports Rivers Ports 
Year Output Input Onne_Efficiency Output Input Rivers_Efficiency 

2001 0.420 1.175 0.36 0.055 2.876 0.43 
2002 0.508 1.598 0.32 0.057 2.139 0.40 
2003 0.466 1.120 0.42 0.058 2.267 0.52 
2004 0.636 1.051 0.61 0.059 0.966 0.75 
2005 0.641 1.032 0.62 0.055 0.944 0.68 
2006 0.734 1.115 0.66 0.838 1.014 0.91 
2007 1.001 1.109 0.90 0.810 0.996 0.88 
2008 1.025 1.101 0.93 0.626 0.908 0.72 
2009 0.797 1.221 0.65 0.903 1.062 1.01 
2010 1.106 1.135 0.97 1.083 1.083 1.01 

       
Source: DEA Comparative Analysis, 2013. 

 

As stated   earlier in the introductory note on DEA as an analytical tool for measuring efficiency 

in an organization. The efficiency level ranges from zero to one (1) and the closer the value to 

one also indicates a better efficiency with unity (1) as the maximum efficiency. Obviously, it can 

be seen from the comparative analysis of both ports that the efficiency was initially low but there 

was an improvement to it. 
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Fig 4.1 COMPARATIVE ANALYSIS OF PORTS GRAPH 

Source: DEA analysis, 2013. 

 
 
The above graph shows the nature of the efficiencies of both ports, and the analysis reveals the 
following facts: 
 

(a) The resultant efficiencies from DEA analysis result shows that Onne ports hasa better 
efficiency kick off, although Onne ports also displayed a similar rising performances 
level but both ports operated at excellent efficiencies. 

(b) Both ports are very close substitutes in both ship traffic and efficiency. This can be 
observed from the relationship shown above fig 4.1 (graph) above that a drop in one port 
results in an increase in the other (inverse relationship). 

(c) The reform that was implemented by 2006 made positive improvements to the efficiency 

of both ports. The improvement was most significant for Rivers ports. 
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4.4 TEST OF HYPOTHESES. 

Based on the hypotheses already stated in section 1.5 in chapter one above, the following 

hypotheses were proposed: 

Ho2: There is no statistically significant difference between the mean cargo 

throughput for the pre reform era and post reform era at Onne and Rivers Ports. 

The t-test statistical was adopted in the testing of the hypotheses proposed in the study. 

The t-test compares the means of two variables by computing the differences between the values 

of the two or more variables and ascertains if the average differs from zero. The time series data 

is analyzed using SPSS version 17, 

 

TABLE 4.6 Cargo throughputs (m/t) of Onne and Rivers Ports (2001 – 2010) 

(including Petroleum products). 

 ONNE 

Pre Reform 

(2001-2005) 

ONNE 

Post reform 

(2006-2010) 

RIVERS 

Pre Reform 

(2001-2005) 

RIVERS 

Post Reform 

(2006-2010) 

CARGO 

THROUGHPUT  

9, 056,487 15,820,381 30,862,678 53,562,995 

10,951,729 21,558,925 29,829,583 51,778,828 

12,032,149 22,089,920 31,485,837 39,993,445 

13,699,975 17,180,233 57,588,784 57,708,275 

13,818,843 23,825,586 46,665,745 69,242,287 

TOTAL 59,559,183 100,475,045 196,432,627 272,285,830 

Source: Extraction from the table 4.1 & 4.2 above 
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Table 4.7 Paired Samples Descriptive Statistics for Onne  port 

  Mean N Std. Deviation Std. Error Mean 
Pair 1 PRE 11,911,836 5 397882.242 177938.348 

 

POST 
20,095,009 

 
5 4.02194E5 1.79867E5 

 
  
Table 4.7 gives the descriptive statistics for each of the two groups Onne Ports (as defined by the 

pair of variables.) In this example, there are 5 groups per pair which in the study represents the 

average, 11,911,837 and 20,095,009 metric tonnes for the pre and post concession era 

respectively with a standard deviation of 397882.242 and 4.02194E5 for both groups 

respectively. The last column gives the standard error of the mean for each of the two variables. 

 
 

Table 4.8 Paired Samples Descriptive Statistics for Rivers port  

  Mean N Std. Deviation Std. Error Mean 
Pair 1 PRE 39,286,525 

 
5 108347.500 48454.475 

POST 54,457,166 
 

5 1.33293E6 5.96105E5 

Source: Analysis on SPSS Version 17(2013) 
 

 Table 4.8 gives the descriptive statistics for each of the two groups for Rivers Ports (as defined 

by the pair of variables). In this example, there are 5 groups per pair which in the study 

represents the five year for the pre concession era and five for the post concession era and they 

have, on average 39,286,525 and 54,457,166   metric tonnes for the pre and post concession era 

respectively with a standard deviation of 108347.500  and 1.33293E6 for both groups 

respectively. The last column gives the standard error of the mean for each of the two variables. 
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Table 4.9 Paired sample t-test for Cargo Throughput 
 
 Table 4.9Paired Sample t-Test    

 Paired Differences  

 

 

T 

 

 

 

df 

 

 

Sig. (2-

tailed) 

 

 

Mean 

 

Std. 

Deviation 

 

Std. Error 

Mean 

95% Confidence 

Interval of the 

Difference 

     Lower Upper    
Pair 1 PRE – 

POST 

Onne 

 
5,019,096 
 

 

7726.56 
 

2.59196E5 
-

1.19250E6 
 

2.46787E5 
 

5.4604 
 

4 
 

0.000 

Pair2 

pre- 

post 

 

Rivers 

Port 

 
15,170,640.6 

 

 

7726.56 
 

2.59196E5 
-

1.19250E6 
 

2.46787E5 
 

3.0432 
 

4 
 

0.316 

Source: Analysis on SPSS Version 17(2013) 

From table 4.9 above, the column labeled "Mean" is the difference of the two means. The next 

column is the standard deviation of the difference between the two variables. The column labeled 

"T" gives the observed or calculated t value. In this study, the t value is 5.4604 for Onne Ports 

and 3.0432 for Rivers Port. The column labeled "df" gives the degrees of freedom associated 

with the t-test. In this case, there are 4 degrees of freedom. The column labeled "Sig. (2-tailed)" 

gives the two-tailed p value associated with the test. In this study, the p value is .0.000 for Onne 

Port and 0.316 for Rivers Port.  

By convention, once the generated (T) value is greater than the critical T value on the table at 

any chosen level of significance, there is enough reason to reject the null hypothesis. Should the 

reverse hold, this means that calculated T statistics turns out to be less than the critical table 

value then there is a basis for the acceptance of the null hypothesis. 

From the study, for Onne Port Cargo throughput, in considering the pre reform era (2001-2005) 

and the Post reform era (2006-2010), the calculated T value (5.4604) is greater than the critical 

value (1.425), the null hypothesis is therefore rejected on this grounds. The same can be 
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accounted for the situation in the Rivers Port which also show that the T calculated value of 

(3.0432) is greater than the table value of (1.425) at 0.05 level of significance, the null hypothesis 

is also rejected. Any hypothesis on this status that the difference in the means of the cargo 

throughput between the pre reform and the post reform era is zero cannot stand. Restating the 

hypothesis means there is a significant difference in the cargo throughput between the pre 

concession era and the post concession era. Obviously, there has been a positive improvement 

from the pre concession era to post concession era which can be seen by the increase in the 

means of both eras. 

Similarly, Cargo throughputs of Onne and Port Harcourt ports excluding petroleum products was 

equally analyzed using paired sample t-test as shown below:  

TABLE 4.10 Cargo throughputs (m/t) of Onne and Port Harcourt ports (2001 – 2010) 

(excluding petroleum products). 

 

 ONNE  

pre reform 

(2001-2005) 

ONNE 

Post 

reform(2006-

2010) 

PHC 

pre reform 

(2001-2005) 

PHC 

Post reform 

(2006-2010) 

CARGO 

THROUGHPUT  

1,901,522 2,535,759 3,518,229 3,001,019 

2,866,980 2,482,177 3,666,350 3,112,458 

2,702,149 3,222,663 3,702,553 3,127,220 

2,158,518 3,385,455 3,752,195 5,141,461 

2,554,328 2,921,727 3,516,188 5,806,533 

TOTAL 12,183,497 14,547,781 18,155,515 20,188,691 

Source: Extraction from the table 4.1 & 4.2 above. 
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Source: Analysis on SPSS Version 17(2013) 

 

Table 4.11 gives the descriptive statistics for each of the two groups (as defined by the pair of 

variables.) In this example, there are 5 groups per pair which in the study represents the five year 

for the pre concession era and five for the post concession era and they have, on average, 

2436699.40 and 2.9096E6metric tonnes for the pre and post concession era respectively with a 

standard deviation of 397882.242 and 4.02194E5 for both groups respectively. The last column 

gives the standard error of the mean for each of the two variables. 

 
 
 
 
 
 
 

Table 4.12 Paired Samples Descriptive Statistics for Port 
Harcourt port  

  

Mean N 
Std. 

Deviation 
Std. Error 

Mean 

Pair 1 PRE 3631103.00 5 108347.500 48454.475 

POST 4.0377E6 5 1.33293E6 5.96105E5 

Source: Analysis on SPSS version 17. 

 

Table 4.12 gives the descriptive statistics for each of the two groups (as defined by the pair of 

variables). In this example, there are 5 groups per pair which in the study represents the five year 

for the pre concession era and five for the post concession era and they have, on average, 

3,631,103 and 4,037,706 metrictonnes for the pre and post concession era respectively with a  

Table 4.11 Paired Samples Descriptive Statistics for Onne  port 

  

Mean N 
Std. 

Deviation 
Std. Error 

Mean 

Pair 1 PRE 2436699.40 5 397882.242 177938.348 

POST 2909656.56 5 4.02194E5 1.79867E5 
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Source:Analysis on SPSS Version 17(2013) 

 

standard deviation of 108347.500 and 1.33293E6 for both groups respectively. The last column 

gives the standard error of the mean for each of the two variables. 

 

From table 4.13 above, the column labeled "Mean" is the difference of the two means. The next 

column is the standard deviation of the difference between the two variables. The column labeled 

"t" gives the observed or calculated “t” value. In this study, the t value is 4.4909 for Onne Ports 

and 2.0432 for Port Harcourt Port. The column labeled "df" gives the degrees of freedom 

associated with the t test. In this case, there are 4 degrees of freedom. The column labeled "Sig. 

(2-tailed)" gives the two-tailed p value associated with the test. In this study, the p value is 0.000 

for Onne Port and 0.316 for Port Harcourt Port.  

By convention, once the generated (T) valueis greater than the critical T value on the table at any 

chosen level of significance, there is enough reason to reject the null hypothesis. Should the 

Table 4.13Paired Sample t-test analysis for Cargo throughput 

  Table 4.13    

  Paired Differences 

T Df Sig. (2-tailed) 

  

Mean Std. Deviation 

Std. Error 

Mean 

95% Confidence Interval of 

the Difference 

  Lower Upper 

Pair 

1Onn

e 

pre – 

 post 

472,957.16 

 

7726.56 2.59196E5 -1.19250E6 2.46787E5 4.4904 4 0.000 

Pair 2 

pre- 

post 

Port 

Harcourt 

 

 

 
 

406,603 

 

 

7726.56 

 

2.59196E5 

 

-1.19250E6 

 

2.46787E5 

 

2.0432 

 

4 

 

0.316 
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reverse hold, this means that calculated T statistics turns out to be less than the critical table 

value then there is a basis for the acceptance of the null hypothesis. 

From the study, forOnne Ports Cargo throughput, in considering the pre reform era (2001-

2005)and the Post reform era(2006-2010), the calculated T value (4.4909) is greater thanthe 

critical value (1.425), the null hypothesis is therefore rejected on this grounds. The same can be 

accounted for the situation in the Rivers ports which also show that the T calculated value of 

(2.0432) is greater than the table value of (1.425) at 0.05 level of significance, the null 

hypothesis is also rejected. Any hypothesis on this status that the difference in the means of the 

cargo throughput between the pre reform and the post reform era is zero cannot stand. Restating 

the hypothesis means there is a significant difference in the cargo throughput between the pre 

concession era and the post concession era. Obviously, there has been a positive improvement 

from the pre concession era to post concession era which can be seen by the increase in the 

means of both eras. 
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4.5 DISCUSSION 

4.5.1CARGO THROUGHPUT 

From Table 4.1 the total cargo throughput of Rivers Ports in 2001 stood at 

30,862,678M/T mostly made of crude and petroleum product lifted and discharged at the various 

crude oil terminals. The crude and petroleum products is made up of 27,344,449 M/T while 

Onne ports had a total cargo throughput of 9,056522 M/T in the same year, largely made up of 

1,901,522M/T of cargoes excluding petroleum product. 

When comparing Onne Ports and Port Harcourt hard quay alone, excluding petroleum products 

in 2001, it had 54% cargo throughput. 

 There is a marked increase in total cargo throughput from 2001 to 2005, excepting 2005 that 

dropped a little, in the Rivers Ports which forms the pre-reform era.  

In 2006, after the concession programme, total cargo throughput of Rivers ports stood at 

53,562,995 M/T high against Onneports that are 15,820,381M/T. The reason for the drop from 

the previous year in Rivers ports may not be unconnected with the concessionaires restructuring 

their marketing strategies. 

After the concession in 2006, Onne ports had improved on its total cargo throughput in 

2007, 2008 to 21,558,925M/T and 22,089,920M/T respectively. However, Rivers Ports total 

cargo throughput in 2007 and 2008 had continued to drop to 51,778,828M/T and 39,993,445M/T 

respectively. The decrease above in total cargo throughput mostly in Rivers ports was as result of 

the Niger Delta crisis which affected most crude oil and petroleum loading terminals as the Oil 

Companies closed shop due to the action of the militants in the region as shown in table 4.14 and 

figure 4.2. 
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The Amnesty programme of the Federal Government of Nigeria of 2008 paid off by 

reducing the Youth restiveness in the Niger Delta region hence reflecting on the Cargo 

throughput increase in 2009and 2010 in Rivers Port to 57,708,275 m/t and 69,242,287 m/t 

respectively. This was as result of more Ship call with higher Gross Registered Tonnage at the 

various crude loading terminals that forms the Rivers ports. 

The Onne Ports including WACT kept the little pace due to its location and the provision 

of Military patrol boats that escort vessels in and out of the ports in convoy. The Onne Ports also 

attracted more containers and General cargoes since the post reform era being an Oil and Gas 

free zone; but in 2009Onne Ports Cargo throughput was also affected by the Niger Delta crisis as 

most of the Oil servicing Companies withdrew their personnel, hence Onne port’s 17,180,233 

m/t of Cargo in 2009. This trend later improved in 2010 to 23,852,586 m/t as can be seen from 

Table 4.14 and Figure 4.2. All thanks to the Amnesty Programme of the Federal Government of 

Nigeria. 
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Table 4.14 Cargo Throughputs (m/t) of Onne and Rivers ports (including Refined/Crude 
Petroleum products) from 2001 – 2010 

YEAR ONNE PORT  RIVERS PORTS  

2001 9,056,487 30,862,678 

2002 10,951,729 29,829,583 

2003 12,032,149 31,485,837 

2004 13,699,975 57,588,784 

2005 13,818,843 46,665,745 

2006 15,820,371 53,562,995 

2007 21,558,925 51,778,888 

2008 22,089,920 39,993,445 (Low because of militancy)  

2009 17,180,233 57,708,275 

2010 23,825,586 69,242,287 

SOURCE: Adapted from Table 4.1 and 4.2 

 

Figure: 4.2 Cargo Throughputs (M/T) Of Onne& Rivers Ports (Including Petroleum 
Product) 2001 – 2010. 
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4.5.2 BERTH OCCUPANCY RATE (%) 

The Berth occupancy rate (%) of Onne and Rivers Ports is shown on the table 4.15 and 

figure 4.3. 

Rivers Ports has Berth occupancy rate of 88% in 2001 which indicates a significant 

congestion or insufficient stacking area; with a ship call of 3,178 in same year. It increased to 

94% in 2003 with a ship call of 2,289 vessels showing congestion in berth occupancy rate. In 

2004, 2005, and 2006, the rate dropped to 84.02%, 80.34% and 78.52% respectively showing a 

little improvement before the reform of the port while the ship calls decreased in 2004 and 2005 

from 732 vessels to 731 vessels respectively. There was an increase in 2006 as a result of the 

concessionaires rebuilding of the ports premises and expansion of stacking areas by destroying 

some warehouse in the port area and building a modern office blocks and congestion carryover. 

There was also the repair of the roads leading to the ports and the reconstruction of Quay 

side by Trevi foundation, hence increasing the cargo transfer rate and vehicular movement within 

the port. 

BUA ports and Terminals Limited had up to date a stationary factory vessel permently at 

one of the berths at Port Harcourt Hard Quays that bag and trans loads the cement to trucks for 

onward delivery to clients. Although, the BUA Cement Silos is about 75% completed hence the 

removal of stationary factory vessel is in sight. 

The Berth Occupancy Rate of Onne Ports since2001, 2002, 2003, 2004 and 2005 prior to 

the reform has been44.44%, 62.96%, 74%, 72% and 71% respectively which is at an optimum 

point. This is as a result of the fact that from the inception of the Ports of Onne as Oil and Gas 

Free Zone, provision was made for enough stacking areas with an expansion space possibility. 
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The ship call for 2001,2002, 2003, 2004 and 2005 are 3,412, 4,203 3,978, 3,579 and 3,585 

vessels respectively made up of mostly Offshore Service and Supply boats (Table 4.1). 

After the reform came to stay in 2006, the Berth Occupancy rate of Onne Ports improved 

the more as can be seen in table 4.16 and figure 4.3. In 2006 & 2007, it stood at 71% and 70% 

respectively with a corresponding ship call of 4,033 and 4,311; but in 2008, there was a sharp 

drop in the berth occupancy rate to 34% with a ship call of 3,457. 

The sharp drop in berth occupancy rate of 34% and 65.86% for the Onne and Rivers 

Ports is as a result of the Niger Delta crisis that threatened the safety of life and properties of 

mostly the Oil Exploration activities in the region hence the great impact on the economy of the 

region and the Nation as a whole since Oil and Gas Exploration accounts for greater source of 

Nigeria Revenue base. After the Amnesty programme of the Federal Government, Ship call at 

Onne Ports improved to 3,828 and 4,086 in 2009 and 2010 respectively. 

It is of note to reference here that Onne Ports operates an indirect cargo delivery system 

as most of the cargoes coming into Onne Ports are taking to the stacking areas for storage prior 

to their need in the Oil and Gas sector, and not direct to the customers as in the case of General 

cargo ports like port Harcourt Hard Quays, whereas WACT and Brawal Shipping are into 

container and General Cargo at Onne Ports. 

The rehabilitation and re-construction of the port areas by the concessionaires since 2006 

has equally made more space and road networks which aided in the cargo delivery and transfer 

within the port areas. It created more berthing space hence more cargo throughput in the ports. 

The improvement of the navigational access to the ports like Channel dredging, Pilotage, 

has impacted positively on the characteristics of the ships calling at the ports of Onne and Rivers 
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ports. There are more modern vessels with bigger drafts, carrying more cargo (economy of scale) 

and cargo handling equipment calling at the ports. 

Table 4.15 Berth Occupancy Rate (%) Of Onne Ports and Rivers Ports (2001 – 2010) 

YEAR ONNE PORTS RIVERS PORTS 

2001 44.44 88.00 
2002 62.96 90.11 
2003 74.00 94.00 
2004 72.00 84.02 
2005 71.00 80.34 
2006 71.00 78.52 
2007 70.00 84.22 
2008 34.00 65.86 
2009 35.66 75.32 
2010 35.00 70.31 
 
Berth Occupancy    =     Not Working + Working                   X    100 
     Not Working + Working + Vacant                               1 

Figure 4.3 Berth Occupancy Rate (%) of Onne and Rivers ports (2001-2010) 
 

 
 
 
Note: Drop in Berth Occupancy rate at both ports as a result of Niger delta crisis due to fewer 
Ship call 
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4.5.3 VESSEL TURNROUND TIME 

As earlier noted that vessel Turn Round Time (TRT) is the total time spent by a ship 

since its entry to the port till its departure from the port. This is a port performance indicator 

(PPI) that shows the performance of any port in terms of availability and utilization of cargo 

handling equipment. It implies that the more availability and utilization of such equipment, the 

less the turn round time of the ship. Also the availability of stacking area equally reduces vessel 

turn round time. 

Improvement of port management is a pre-requisite for further development of the 

maritime sector in Nigeria and West Africa. For shipping lines, Ship turnaround time in ports has 

become an increasingly important factor to decide to call in any port of the World. One extra day 

at a port costs more than USD 35,000 to a Shipping line for a 2,200 TEU Vessel. (Harding, A et 

al. 2007) 

From Table 4.1, Onne ports in 2001, 2002, 2003, 2004 and 2005 had Average Turn 

Round Time (ATRT) of 2.99, 4.81, 1.87, 1.93 and 1.82 days respectively before the reform 

programme which are lower. This was made possible because of the much cargo stacking space, 

availability and utilization of cargo handling equipment and enough berthing space at the ports as 

provided by the operators (INTELS). From inception, Onne ports which is Oil and Gas free zone 

port was designed, built and managed by INTELS with the design of a world class port to serve 

the sub-Saharan region. 

It maintained the range of 1.96 & 1.80 in 2006 and 2007 respectively. However, in 2008, 

during the peak of the Niger Delta crisis resulting in most of the vessel waiting at berth for 

security reasons and hence sail in convoy with the security and Armored personnel while some 
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went off contract and stay at the ports hence in 2008 and 2009, the vessel turn round time rose to 

2.80 and 3.42 respectively but it later dropped in 2010 as shown in Table 4.2. 

 

ATRT = Total No. of days Av. Waiting time = No. of days spent waiting 

 No. of Ship       No. of Ships 

Also there was a massive provision of modern cargo handling equipment by the 

concessionaires at Onne Ports hence a turn round time of 1.80 in 2007. 

Table 4.1 shows the turn round time of Port Harcourt port. In2001, 2002, 2003, 2004, and 

2005, it has a high turn round time of 11.97, 14.00, 17.00, 13.07 and 12.24 days respectively 

showing a gradual decrease before the port reforms. 

In 2006, it dropped further to 11.71days due to the private investors’ intervention to 

improve the facilities at the ports including provision of more stacking areas, rehabilitation and 

reconstruction of the Quay side, pavements, roads, purchase of more modern and fast cargo 

handling equipment like the BUA buying more suckers etc. 

The trend further improved in 2007 and 2008 to an average turn round time of 9.99 and 

9.57days respectively with more vessel of better characteristics and the channels improved too. 

The turn round time of vessels is dependent on the effective allocation and scheduling of 

port facilities. Also a careful planning and maintenance of equipment is also necessary 

(Nagorski, 1972). 

 

4.6 NEW PORT PERFORMANCE INDICATORS 

The New Port Performance indicators as explained in the earlier chapter can equally be 

used as an analysis though not in quantity but in quality. 
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4.6.1 PORT RELATED EMPOLYMENT IN THE REGION 

Ports, alike other transport infrastructures are known to have an impact on local and 

regional employment, trade and economy as a whole.(Ducruet,C.2009, Banister, D. 1995). 

This is a new port performance indictor that is visible at the Onne and Rivers Ports. There 

is a better employment opportunity in the port area. INTELS activities have created over 10,000 

direct jobs along with more than 35,000 indirect job opportunities. This is as result of many 

companies springing up to provide one service or the other to these ports and its users. The 

establishment of port in general has a trickledown effect towards development. Value added and 

employment is widely used for comparing economic performance of Seaport (Ducruet, C. 2009). 

Such port related employments are visible in  

1. dredging companies such as  Dredging international, 

2. Construction companies such as Trevi foundation, Julius Berger, Prodeco and so on; 

3. Logistics and transport companies e.g. hauling companies 

4. Commercial companies like Banks, microfinance firms 

5. Shipping companies and Ship repair and Fabrication yards for Barges, Service Boats, 

Offshore Platforms: Starz Shipyard, West African Ship yard (WAS), Sea truck group 

(STG), Adamac Group etc. 

6. Food Chandlers, Hospitality industry and so on.  

These companies provide employment opportunities for people from the region and 

beyond. The concessionaires employ the best hands as to give a world class service to its 

customers. 

These were more visible in the port region after the port reforms. Labour productivity is a 

function of 
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1. Technology 

2. Training and education made up of Quality of new comers training and career planning. 

3. Motivation and labour spirit as a result of  

a) Financial arrangement 

b) Employee-employer relation (commitment and loyalty) 

c) Career possibilities 

d) Societal status and professional pride 

4. System of gangs 

The reforms equally brought about more organized dock workers typically representing a 

small part of total direct/indirect port employment. 

The increased attention for training and safety are essential for the labour productivity 

and safety records. There is also more permanent workers than casuals that is most common 

during the pre-reform era. 

 

4.6.2 EMERGENCE OF MORE COMPANIES 

The existence of a port in an area is always a gateway to the economy of the region. It 

attracts direct foreign investment (DFI) with more than 140 companies which includes the ones 

in 4.5.1 and also Pipe coating and threading companies, Health centers, Cement companies, 

Hospitality industries, Estate companies and so on, operating at Onne Oil and Gas free Zone. 

These forms the induced employment impact of the post reforms, as jobs are created 

throughout the local/regional economy because direct employment generates economic activities 

for other sectors of the economy by their expenditure on goods and services in local economy. 
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There is also more investment in social infrastructure like roads as it’s applicable in the Onne 

and Rivers Ports. 

4.6.3 INFORMATION COMMUNICATION TECHNOLOGY (ICT) IN PORT  

Thisis a new port performance indicator based on the fact that the world is a global 

village through the use of ICT facilities to monitor cargo movement from shipping port of origin 

to destination port in terms of Gigabytes (GB) of data used. Electronic Data Interchange (EDI) is 

a means of utilizing Internet access to track cargo, pay bills, and also the use of e-payment rather 

than the cumbersome paper work that takes days to process. 

According to Dale Bryce et-al (1990), EDI maybe defined as a standard computer to 

computer exchange of inter-company business documents and information. EDI improves cash 

flow, simplifies stock control, allows for better customer services, reduce working capital, 

modernize business practices and reduce communication cost. EDI is a management rather than a 

technical tool because its benefits are so wide reaching within the company. 

The companies operating in the port region utilizes the ICT to operate in today’s global 

village and the usage is measured in Gigabytes of traffic flow rate. 

The e-payment that uses a swipe card for the payment of port related dues eliminates 

corruption, delays and enhances fast clearing of cargoes. It also reduces cargo/ship dwell time at 

the Port. 
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CHAPTER FIVE 

SUMMARY, CONCLUSION AND RECOMMENDATIONS 

5.1 INTRODUCTION 

The research study tried to appraise the performance of the ports before and after the 

concessioningprogramme of the Federal Government of Nigeria (pre and post reform era).This 

was done within the period of ten years (2001-2010).Such indices used are the Ship Traffic, 

Vessel Turnaround time, Cargo Throughput, Berth Occupancy rate, Financial performance of the 

Ports and so on. 

 

5.2 SUMMARY OF FINDINGS 

1. The resultant efficiency values from Data Envelopment analysis shows that Onne port 

has better performances over the past 10 years than Port Harcourt port. But for the regulation 

changes at 2005, Port Harcourt made giant strides that superseded the performances of Onne 

port. 

2. According to the results from the t-test the reforms that took effect from 2006 made 

positive improvements to the efficiency of both ports by improving the cargo throughputs at both 

ports. The improvement was most significant for Rivers ports. 

3. Before the Concessioningprogramme of the ports, Rivers ports had a higher cargo 

throughput in 2001 as a result of crude and petroleum products lifted at various terminals totaling 

about 27,344,449 m/t out of total cargo throughput of 30,862,678m/t. This implies a total of 

3,518,229m/t of other cargoes at Rivers ports. 

Onne ports had in 2001, a total cargo throughput of 9,056,487m/t of which other cargoes 

excluding petroleum products totaled 1,901,522m/t. This shows that Onne ports had more 
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general cargoes than Rivers ports while Rivers ports accounted for most of the crude and 

petroleum product cargoes. 

5.  In 2006 after the concessioning of the ports, Onne ports cargo throughput dropped to 

15,820,381m/t due to restructuring of the ports by the concessionaires while those of Rivers ports 

maintained its lead of crude products. 

6.  In 2009 and 2010, Onne ports total cargo throughput was low while the Rivers ports were 

high. The drop in Onne ports total cargo throughput as shown in Table 4.14 figure 4.2 was as a 

result of Militancy effect which affected most of the oil exploration companies from kidnapping, 

pipeline destruction, and sabotage. The improvement that was noticed in total cargo throughput 

of Onne ports came as a result of the West African Container Terminal (WACT), Brawal 

Shipping (BACO Liners) coming into operation and utilizing Military convoy to escort Vessels 

in and out of the ports. 

7. Both ports are very close substitutes in both ship traffic and efficiency. This can be observed 

from the relationship shown in Table 4.1 and Table 4.2. A drop in Onne port results in an 

increase in the other (inverse relationship). 

8. There was a remarkable improvement on the Berth Occupancy rate (BOR) of Onne and Rivers 

ports as a result of the reforms. Prior to the reforms, BOR was as high as 88% in 2001 at Rivers 

ports with a Ship call of 3,178 Vessels. After the reforms in 2006, it dropped to 78.52% with a 

ship call of 829 vessels. This was equally as a result of some infrastructural and super structural 

development at the ports area, hence making way for more stacking and marshaling areas. 

9. Onne ports BOR has always been at an average level of 71% as result of its design as an Oil 

and Gas free zone, hence enough provision was made for stacking, marshaling, warehousing 

areas as well as more areas for expansion. 
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In 2008, there was a sharp drop in BOR for Onne and Rivers ports to 34% and 65.86% 

respectively. This came as a result of the Niger Delta crisis which affected the companies 

operating in the region. 

10.  The BOR is a function of ship traffic hence the crisis in the Niger Delta affected the ship 

traffic leading to a drop in Berth Occupancy rate. 

11.  There was an improvement in vessel turn round time in 2006 and 2007 at Onne ports when 

compared with 2001 and 2002 that forms the pre-reform era. The average turn round time 

(ATRT) of vessel was equally affected in 2008 due to the militancy crisis; it rose to 2.80 days 

from 1.80days. 

Similarly, ATRT improved at Rivers ports from 16.88 days before the reforms to 9.57 days in 

2008, and later 10.50 days in 2010. All the improvement in ATRT came as a result of modern 

and fast cargo handling equipment presently in the ports; more cargo handling space were 

provided by the port operators. 

12.  Port related employment in the region has increased since the reform operation of 2006. 

There is also an increase in the number of companies operating in the region hence increase in 

employment rate. Oil and Gas, Logistics and Transportation, Financial institution, Shipping, 

Hospitality industries forms greater part of these new companies.   

13.  In today’s port operation, there is a greater use of Information and communication 

Technology (ICT) and modern Technology, this has reflected in the ports of Onne and Rivers. 

The ports have utilized internet access in the form of Electronic Data Interchange (EDI), cargo 

tracking and so on. 
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5.3 CONCLUSION 

The study found that reforms have been beneficial to the ports and the economy as follows: 

1. Improved port efficiency; 

2. An improved cargo throughput at Onne and Rivers ports; 

3. Berth Occupancy rate dropped at Onne and Rivers Ports; 

4. Fast vessel and cargo turn round time due to more and modern cargo handling     

equipment; 

5. Increase in ship traffic and ship size too: Economy of scale; 

6. Complete stoppage of incessant labour strikes; 

7. Enhanced port security and safety; 

8. Enhanced revenue by Government from the ports; 

9. Delineation of Nigerian ports Authority (NPA) and Terminal Operators responsibilities to 

avoid conflict; 

10. Creation of job opportunities and a better remuneration for dock workers; 

11. Injection of Private investment into port development; 

12. Commencement of Olokola Deep Seawater project (Ogun and Ondo State), Bonny 

NLNG, Brass NLNG, Deep sea ports for Oil and Gas at Lagos, Warri, and Onne ports and so on. 

 

5.4 RECOMMENDATIONS 

The impacts of reforms on port operation in Nigeria have contributed positively to the economy 

but the following recommendation will equally increase the productivity, operational efficiency 

and competitiveness of the ports. 

1. Provision of Integrated Intermodal Transport System: 
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There is an urgent need for an integrated Intermodal transport system, since a port is also a link 

in the transport chain and of course, similar requirements apply as regards capacity, performance 

and quality of connections with short sea and feeder shipping lines and with inland transportation 

networks, road, rail, barges, pipelines etc; hence swift transfer of cargoes to and from the 

hinterland. 

2. Full utilization of Management Information System (MIS): 

It is difficult to achieve real success in operation and increased port performance without proper 

implementation of Management Information System (MIS). The benefit of MIS tool like cargo 

tracking network (CTN), Electronic Data Interchange (EDI), enables fast transfer of information 

between terminal operators, port management and statutory agencies like customs and 

stakeholders, hence increased efficiency. The use of paper medium for most information transfer 

or retrieval can adversely hamper or distort information. 

3. There is a need for a Regulator: 

The concession agreement made provision for an appraisal for the reform operation but there is 

non-implementation of such as contained in the agreement. 

There is also the problem of arbitrary increase in charges by the shipping companies hence there 

is an urgent need for a regulator to check the excesses of the shipping companies. The terminal 

operators ought to always publish its rates, charges and the conditions. 

4. Reduction in Government Agencies: 

The too many government agencies in our ports have resulted to high cost of doing business at 

Nigerian ports hence loss of revenue to both Government and Concessionaires.  

5. Full Utilization of e-payment system: The use of e-payment will go a long way in reducing 

cash gratification and delays thereby realizing the 48hours cargo clearance. 
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6. Stoppage of siting of Oil Depots (Tank Farms) in the port Areas: 

The siting of oil depots (Tank Farms) in the port areas is not in line with World standard. It 

occupies most land spaces for port expansion, creates vehicular traffic to the ports and its fire 

attendant risk is better not experienced because of the volatility of the oil products stored in the 

tanks. The Department of Petroleum Resources (DPR) and the Federal Government of Nigeria 

should reverse this trend in our ports for safety reasons. 

 

5.5CONTRIBUTION TO KNOWLEDGE 

The key contribution of this study is the discovery that the efficiency of Onne and Rivers ports 

has improved since the reform programme. This will be of immense benefit to the stakeholders 

who are the government, port users, shipping companies, private investors, students and so on. 

 

5.6 AREA FOR FURTHER STUDY 

The study was carried out in the Eastern ports of Onne and Rivers. It can be replicated using 

Calabar port. A similar research can be conducted in ports of Western and Central Zones of 

Nigeria, considering the Ship Traffic, Berth Occupancy rate, Turnaround Time involving 

qualitative and quantitative (mixed) methodology or other statistical analysis. 
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