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EXECUTIVE SUMMARY 

In Ghana, all parties involved in public transport agree that urban public transport is of vital 
importance for the mobility or social needs of the population and for the economy of a city as a whole. 
The five main cities of Ghana form the nodes of the national road transport network. The terminals in 
a city form the nodes of the urban public transport network. For public transport, these nodes are very 
important. Terminals are main toading points for public transport services at the ends of the routes. 
The Kejetia terminal is the largest terminal of Kumasi. The Kejetia area forms the converging point of 
both national and urban routes. The Kejetia area is also the main centre of economie activities, mainly 
caused by the central market Therefore, there is a high pressure on both the physical and operational 
capacity of Kejetia terminal. 

The physical capacity of Kejetia terminal is mainly influenced by the physical characteristics of the 
terminal, the demand and congestion within the Central Business District. The operational capacity is 
mainly influenced by the capabilities of public transport institutions, management and maintenance of 
the terminal. 
The physical capacity of the Kejetia public transport terminal was largely insufficient until recently. 
Redevelopment ofthe terminal will be finished in December 1999. This willlargely improve the 
physical capacity of the terminal. The capacity will still be insufficient though, if improvements 
conceming the management and maintenance of the terminal are not implemented. These 
implementations require large-scale capability improvements of the Kumasi Metropolitan Assembly. 

· In the first part of this report, the theoretica! and methodological background of the research project is 
discussed. This includes an explanation of the theoretica! framework, the research tools, the research 
units, the sampling procedure, the methods of data collection and the techniques of analysis used. 
The nature and environment of the urban public transport sector at nationallevel are stuclied in part B. 
Part C contains the results of the fieldwork. This includes a description of the actual profile of Kejetia 
terminal, a determination of the major needs of the population groups, a determination of the major 
terms of reference, an evaluation of the design, a capacity analysis of the satellite terminals and a 
feasibility study of the management and maintenance of the terminal. 
In part D, the final conclusions and recommendations will be discussed. 

PART A: Methodological issues 

Theoretica! issues concern the research problem and aims of the research, the theoretica! framework, 
the conceptual definitions of the terms used in the used to gather the information required for this 
research project. 

The research question is as follows: 
Which are the major opportunities for impravement of the capacity of the Kejetia public transport 
terminal in Kumasi? 

The aims of this research are: 
1. To give suggestions for improverneut of the physical capacity of Kejetia terminal. 
2. To give suggestions for improverneut of the operational capacity of Kejetia terminal. 
3. To give suggestions to the management of the terminal and KMA to improve the operation and 

capacity of Kejetia terminal in the future and thereby strengthen the Development Plan of Kumasi 
and the Urban Transport Project of Ghana. 

The capacity of Kejetia terminal is influenced at national (Ghana) level, urban (Kumasi) level and 
local (Kejetia) level. This is restored in the theoretica} framework, see page 8 of this report. Level one 
is discussed in chapter 4, the national environment and the urban public transport sector. Level two is 
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EXECUTIVE SUMMARY 

discussed in chapter 5, Kumasi environment and the public transport sector of Kumasi. In chapters 6 
up to and including chapter 9, level 3 is discussed. Part of level three concerns the situation of Kejetia 
terminal befare any construction started (actual profile and needs) and part looks at future 
optimalisation of operation (terms of reference, evaluation design, capacity analysis, feasibility study). 
All of these levels are concluded by determination of the major bottlenecks influencing the capacity of 
Kejetia terminal. 
The assumption is that identification of the major bottlenecks implies identification of the major areas 
for capacity improvements. 
For each level in the theoretica! framework, different methods of data collection have been used. 
These include literature, local documents or reports, structured interviews and unstructured interviews 
with key-persons, meetings, observations and flow studies. 
Herefore, different tools were used like checklists, questionnaires and count farms. 

PART B: Baseline studies 

National and Kumasi level 
The major bottlenecks influencing the capacity of terminals at nationallevel and Kumasi level concern 
the high population growth, the lack of Iabour capacity fortransport planning and rnaintenance, 
insufficient use and exchange of data collected and an inadequate financial system. 

The capabilities of the KMA seem to be completely determined by the public transport sector at 
nationallevel. Therefore, the major bottlenecks found for the urban public transport sector are directly 
applied and integrated with the social system of the public transport sector of Kumasi. 

The main bottlenecks concerning the social system are then as follows: 
There is an ineffective transfer of authority and resources from central to local government and a lack 
of skilled professional and managerial personnel. Therefore, the KMA does not have sufficient 
managerial or administrative resources. Evidence of this can be found in the absence of a co-operation 
and co-ordination unit or institution for public transport (linking gaveroment agencies and private
sector institutions), inefficient revenue collection, lack of urban traffic managementand control and 
unfinished decentralisation of ministerial departments. But most important by the visible deteriorating 
state of the terminals tbraughout Kumasi and Ghana. 

The KMA is responsible for the management and control of parking, including the operatien of 
terminals in Kumasi. In practise, the KMA has delegated the management of terminals to the 
operators'unions, mainly the GPRTU. These unions have no interest in maintaining or rnanaging the 
terminals, they are only interested in striking up part of the toll collection. This negatively influences 
the capacity of terminals in Kumasi and especially Kejetia terminal in the city centre. 

The main bottlenecks concerning the infrastructure and traffic system are: 
The presentand future capacity of Kejetia terminal is mainly influenced by the congestion within the 
CBD. Although, the KTMRP and other planned projects will enlighten this, many causes of 
congestion will still not be solved. 

PART C: Fieldwork 

The fieldwork consists of four steps indicated in the third level of the theoretica! framework, capacity 
of the Kejetia terminal. 
Step I: Actual profile of Kejetia terminal 
Step 2: Major neects and terms of reference 
Step 3: Evaluation design & Capacity analysis 
Step 4: Feasibility study of the management and maintenance of Kejetia terminal 
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Step 1: Actual profile of Kejetia terminal 
The activities that take place at the terminal include loading and unloading of passengers and freight 
onto transport vehicles, transferring from one vehicle to another, ticket sales, hawking and trading and 
non-motorised traffic passing through. These activities, which take place uncontrolled and in a badly 
arranged way, negatively influence the capacity of the terminal. Parking space is for instanee used for 
trading and vehicles can' t manoeuvre because of the people and vehicles obstructing their way. 
The physical state of the terminal aggravates this situation. Physical factors like lack of traftic 
separation, Jack of parking bays, lack of regulations and lack of pavement negatively influence the 
operation within the terminal. It causes a lot of conflicts between pedestrians I vehicles and between 
vehicles I vehicles and thereby causes congestion within and around the terminal. 

Because ofthe large numbers ofuser groups and vehicles involved (demand), the physical 
shortcomings and the unorganised way the activities take place, the terminal becomes one big mess. 

Step 2: Major terms of reference 
An integration of the major needs of the passen gers, operators and managers of Kejetia terminal with 
the major bottlenecks of the actual profile results in the major terms of reference. These can be split up 
in physical and operational terms of reference. 

Physical termsof reference in sequence of importance: 
1. A sufficient number of toilet and urinal facilities; 
2. A sufficient number of waiting facilities like shelters, sheds and seats; 
3. Pavement of the terminal, preferably asphalt; 
4. Provision of drainage facilities; 
5. Development of a sufficient number of parking bays or parking lots; 
6. A good lighting system llights, so that the whole terminal is illuminated at night; 
7. Good separation of traffic, each population group it' s own paved routes and places of abode; 
8. Proper demarcation of sub-stations (taken into account their destination, the districts and regions); 
9. Different routes for inlets and outiets I incoming and outgoing vehicles; 
10. More and wider lanes and a better intersection design for both entering and leaving cars; 
11. Eating facilities fordrivers I a canteen; 
12. More parkingspace for large buses in the new designs; 
13. Removing of all unnecessary structures and activities. 

Operational terms of reference in sequence of importance 
1. Restrietion of the fast growing de mand and cut down of overcrowding; 
2. A dynamic operation, short parking times and waiting times for passengers; 
3. Better cleaning and other maintenance of the terminal, better sanitary conditions; 
4. Adequate security to ensure the safety of all users of the terminal; 
5. More control of quality, overloading and roadworthiness of vehicles; 
6. More control and education of obeying of regulations by drivers both inside and just outside the 

terminal by the locals I branches; 
7. Better and more information services to passen gers; 
8. More orderly use of the terminal by vehicles I operators; 
9. More control of the activities of passengers, pedestrians, traders, hawkers and trolley pushers to 

get a more orderly use of the terminal; 
I 0. Better administration and data coneetion by both the locals I branches and overall management. 

Step 3: Evaluation design & Capacity analysis 

Based on the assumption that all northern, easthern and southern destinations are replaced to the 
satellite terminals and a throughput growth rate of 3,6 % annually, the capacity of the terminal will be 
sufficient up to and including the year 2014. This maximum capacity is basedon the maximum daily 
accumulation (number of parking places and turnover rate). But of course, the maximum capacity will 
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also be influenced by the design. The design satisfies all physical termsof reference and thereby 
largely impraves the capacity of Kejetia terminal. 
This includes a one-way route system and separation of incoming and outgoing vehicles, pavement, 
walkways and waiting sheds for passengers, parking bays and traffic separation. Still, realand durable 
capacity impravement can only ex i st if there is also a good management and maintenance of the 
terminal. 

The satellite terminals are under-utilised and purely basedon parking places, they will be able to take 
over the northem, southem and eastem destinations from Kejetia. Butbasedon the high annual growth 
rate of public transport, the physical state, lack of independent management and lack of possibilities 
for physical expansion, it is concluded that their capacity will not be sufficient on the long run. They 
can only function as temporary terminals. 

Step 4: Feasibility ofthe managementand maintenance of Kejetia terminal 

Based on all potential revenues and an efficient and independent management, is it profitable to 
manage and maintain a terminal. 

PART D: Final conclusions and recommendations 

The physical terms of reference are met by the design. Therefore, the recommendations can be split up 
in four parts: Recommendations at national and Kumasi level, recommendations conceming the social 
system of the public transport sector of Kumasi, recommendations conceming the infrastucture and 
traffic system of the public transport sector of Kumasi and recommendations conceming the operation 
of Kejetia terminal. 

Recommendations at national and Kumasi Level 
1. Implementation of effective family planning techniques to reduce the population growth 
2. Impravement of the Iabour capacity for urban planning and maintenance activities mainly by 

education and training programs 
3. Impravement of data collection and data exchange between the institutions involved in public 

transport 

Recommendations concerning the social system of the public transport sector of Kumasi 
1. Set up of an independent management at Kejetia terminal; 
2. Implementation of an Urban Transportand Traffic Unit in Kumasi, responsible for the regulation, 

planning and control of public transport including the independent management at terminals. Also 
good traffic behaviour and use of terminals should be propagandised ; 

3. Set up of a city transport group fora better co-ordination of public transport; 
4. Set up of a route licensing and rationalisation system and guidelines for operational practices; 
5. Strengthening of the capacity of the TCPD; 
6. Enforcement of the traffic police to control offences around (on the street loading) and within the 

terminal; 
7. Set up of a transport finance corporation and sell of public transport agencies like OSA and CES 

to private operators in parts to make them more liquid. 
8. Encouragement of the usage of high occupancy vehicles within the city (partly reached by the 

previous recommendation) ; 
9. More attention for demand managementand traffic management measures to give priority to 

public transport within Kumasi; 

Recommendations concerning the infrastructure and traffic system of Kumasi 
I. Reduce congestion by decentralisation of destinations from Kejetia to satellite terminals and 

decentralisation of the central market to satellite markets; 
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2. Faster implementation of the medium term infrastructure improvements as proposed by Devecon I 
Finnroad in 1997 (see section 5.4.3 in chapter 5) including the finishing of the Eastern Ring Road 
and missing road links; 

3. Reduce congestion by complementary facilities for pedestrians to ease the vehicle I pedestrian 
conflicts within the Kejetia area; 

4. Encouragement policy for public transport, which includes improvement of terminals alongside 
the major roads or development of bus lanes; 

5. Integration of land-use and transport planning, development of a new strategie plan; 
6. A route optimalisation study to deterrnine the most i deal location and size of future terminals and 

the most optimal routes between those terminals 

Recommendations concerning the operation of Kejetia terminal 
1. Set up of an independent management with an organisationa1 structure as proposed in appendix 

11.1 and with an efficient maintenance crew, materialand equipment as proposed in the feasibility 
study in chapter 9; 

2. Flow studies at the start of operation to deterrnine the real revenues of toiis and fees; 
3. Impravement of the first come first go operation principle by time schedules; 
4. Strict control of the parking time, registration Iicense, vehicle quality and obeying of regulations; 
5. Enforcement of security by traffic police and guards; 
6. Impravement of the safety of pedestrians at the entry I exit in the form of cross-over points 

controlled by guards 
7. Effective collection of toll revenues before vehicles leave the terminal; 
8. Better information services to passengers in the form of maps, clear signboards for the different 

sub-stations and signboards on the car that is loading. 

VI 



PREFACE 

Y ou are now about to read my final thesis. For the fieldwork period of my final thesis, I stayed in 
Kumasi, Ghana for six and a half months. This was the most interesting and educational part of my 
study Technology and Development Studies at the Eindhoven University ofTechnology. 
To work as a more technica} oriented student within a framework set up by planners with a socio
economie background was part of the learning experience. See for more detailed information the 
organisational framework in chapter 1. 
The research problem is a very practical one, and urban pubtic transport is a hot item in Ghana at the 
moment, which made the fieldwork period very intensive. 

Meeting a lot of important persons at national and local govemment level, at important consultancy 
and construction companies, private associations and scientific institutions was very impressive. 
At alllevels people wanted to help me, some of them really foliowed my research and listened to my 
suggestions for improvement. 

The realisation of this report has been impossible without the valuable help of a number of people. 
First of all my supervisors in Holland: Drs. H. Gaillard, Dr. A. Borgers and Ir. E. van Egmond. 
Second, I want to thank Dr. J. Post of the University of Amsterdam for giving me the opportunity to 
operate within the framework, which resulted in a very interesting and relevant research. 
But most of all I want to thank Prof. Adarkwa who helped me at crudal points during my field work, 
brought me in contact with the right people and offered necessary facilities. 
I am very grateful to all people mentioned in my list of bodies, see appendix 3.2. Especially Mr. S. 
Darko and Mr. K. Manteaw of Comptran Engineering and Planning Associates because they learned 
me a lot and gave me a lot of insight in a large scale construction project like the Kejetia terminal. I 
also want to thank Issah Kaleepha of GPRTU especially because he introduced me to the chief 
manager of Kejetia terminal and gave me permission and help for executing my research. Besides this, 
he is a very interesting person and I see him as a dear friend . 
I also want to thank all second and third year planning students of the University of Science and 
Technologyin Kumasi who helped me with my flow studies and questionnaires. Especially, Azongo 
James, Mahmoud, Gilbert and Augustine. 

In my personallive I want to thank Amber Beernink who supported me during the culture shock and 
sicknesses, we' re still best friends. And a word of loving gratitude also goes to my father, mother and 
Miehiel for their stimulating support during my whole study and especially in times of malaria. 
Further, I want to thank all my friends, especially Rob, friends of my parents, my family and Miebiel's 
farnily for the enormous amount of post and e-mails. 

November 1999 Natbalie van Hoeven 
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Kornasi 
In the olden days Okomfo Anokye, a famous traditional priest 

(also the big hospital in Kumasi is named after him), planted two 
trees. One in the place that is now called Kumasi 

and one outside Kumasi. 
The tree planted in Kumasi grew and people were sitting under 

(= ase in twi) the tree (=kum in twi), which became Kumase 
and later Kumasi. The other tree died, so this place became 

Kumaw ( dead tree). 

Kejetia 
In the olden days, Kejetia was a park or resting place. Here the 
famous and important man Kegya came after supper to take his 

rest and meet people. People said 'let's go to Kegya's end. So the 
name became Kegya's end. In Twi this is Kegya tia (=end). 

Another name for the park came with the English occupation: 
Prince of Wales park. After the English accupation the name 

changed to Kejetia again . 
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1.1 Motivation for research 

The overall quality of public transport in Ghana is poor. Most vehicles are old, many are converted 
trucks, and maintenance standards are low. There is little incentive for operators to invest in better 
vehicles because of the high maintenance costs arising from deteriorated road surfaces and the 
limitation that congestien imposes on earnings. There appears to be a sufficient number to meet 
demand with low-capacity vehicles such as taxis and minibuses, predominating and increasing their 
share of the market. This is of concern because the vehicles carry less passengers per standard unit of 
road space than larger buses and therefore exacerbate traffïc congestion (World Bank, 1993, p.7). 

These problems are very visible at terminals. Terminals are main loading points for public transport 
services at the ends of the routes. They are often over-congested and even Jack the basic amenities for 
passengers. Few are paved and there is no demarcation between access to roads, bus parking areas and 
passenger waiting areas. In general, there are no shelters for passengers and sanitary facilities are 
either sub-standard or non-existent. Most of them have sprong up near markets and at major road 
intersections. Their development bas been ad hoc without any consideration of the traffic they attract. 
Lack of proper land use, transportation planning and development control have also resulted in 
disrupted cross-city routes, forcing commuters to change vehicles before they can reach their 
destinations. Furthermore, the Municipal and Metropolitan authorities do not have a proper system for 
cost recovery and the impravement of transport terminals (Kwakye, 1995, p. 425). 
In Kumasi, the Kejetia terminal is by far the largestin size and the largest traffic generator. More than 
60 % of all trips undertaken in the city started or ended at the former Kejetia roundabout which was 
directly connected to Kejetia terminal. The central area is also the main corridor for both intemal and 
extemal through traffic. lt accommodates 35 % of traffic, which has nothing to do in the area 
(lntegrated consultants, 1991, p.l58). So, Kejetia terminal is an important node in the transport 
network of Kumasi. 

Public transport is very important. For an agricultural economy like Ghana, aspiring fora higher 
degree of industrialisation, transport has a major role to play in the interaction of the main economie 
activities to achieve sustained economie growth. Public transport also offers a lot of employment and 
terminals are an important income generator for local govemments. 

Under the Urban Transport project launched in May 1994, the Government of Ghana (GOG) is 
developing and improving urban transport infrastructure within Ghana's five main cities. The 
development plan for rehabilitation of transport terminals was formulated under this project. 
The GOG received money from the International Development Association of the World Bank for 
developing transport terminals (Comptran, 1998, p.2). For Kumasi a eertaio amount was reserved. 
The Kumasi Metropolitan Assembly (KMA) decided first to develop Kejetia terminal. The money is 
not enough to develop all of Kejetia, so most of the passengers' sheds will be placed later. 
After Kejetia is completed and new funds are received, the other terminals will be rehabilitated. 
The construction of Kejetia started in February 1999, together with the Kejetia Redevelopment and 
Traffic Management Project. It is planned to be finished in December. 
The capacity will physically be largely improved by the new design. This will result in a lower 
turnaround time, more free flow of vehicles and less conflicts between vehicles and passengers. But 
many problems will not be improved by the new design. Additional measures like the setting up of a 
management and maintenance programme are necessary. 
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The first aim of the research is to give suggestions for impravement of physical capacity of Kejetia 
terminal. 
The second aim of the research is to give suggestions for impravement of the operational capacity of 
Kejetia terminal, 
The third aim of the research is to give suggestions to the management of the terminal and KMA to 
improve the operation and capacity of Kejetia terminal in the future and thereby strengthen the 
Development plan of Kumasi and the urban transport project of Ghana. 

The opportunities can be found at Ghana or nationallevel, Kumasi or city level and Kejetia or local 
level. The opportunities can be politica!, technica!, efficiency, logistic, organisation, managementor 
maintenance opportunities. 

Impravement of the capacity of Kejetia terminal is expected to be very good for the socio-economie 
development of the city. Firstly, it will benefit all users of the terminal; passen gers, managers, 
operators and other users. Passengers can benefit by a reduction of travel time, improved safety and 
reliability. Managerscan benefit by higher revenues. Operatorscan benefit by reducing time and 
therefore operating costs. Other users like traders can benefit by clearly demarcated areas. The KMA 
can also benefit from higher revenues and better maintenance, which will increase the attractiveness of 
the city centre. 
Secondly, impravement ofthe capacity will diminish congestion around the terminaland thereby 
diminish congestion in the city centre. 
Thirdly, impravement of the capacity of the terminal and thereby to the public transport system will 
also give a positive contribution to the social and economie activities in the city centre. 

Besides this socio-economie relevanee of research, this research project also bas a scientific relevance. 
It will describe and categorise the major direct and indirect factors influencing the capacity of public 
transport terminals. This knowledge could be used for other rehabilitation projects of terminals in 
Kumasi, in Ghana and also in other cities of developing countries. The same accounts for the terms of 
reference. 
The feasibility study gives more insight into the possibilities of revenue collection and self-sufficiency 
of terminals, which can be used for other terminals in Kumasi, in Ghana and also in other African 
ei ties. 

1.2 Organisational framework 

The Kumasi Metropolitan Assembly (the local authority of Kumasi) requires up-to-date and relevant 
information with respect to the nature and ex tent of the urban problems and the capacities of various 
public and private actors to deal with them in order to implement a new Strategie Plan for the Kumasi 
metropolis. 

Collaborating parties 
To carry out part of these studies a co-operative effort was set up on the 23rd of February 1996 
between three institutions: 
• the Town and Country Planning Department of the Kumasi Metropolitan Assembly (TCPD), 

Kumasi Office, represented by Mr Kofi Owusu-Akyaw, principal town planner; 
• the Department of Planning of the University of Science and Technology in Kumasi (DoP/UST), 

represented by Prof. dr. Kwafo Adarkwa, head of the department, and; 
• The department of Planning and Demography of the University of Amsterdam (PDI/UoA), 

represented by Mr J. Post, acting head of the Africa Section. 

On 17th of November 1997, the collaboration was updated. The adaptations are based on an 
evaluation of experience within the general framework of collaboration over the 1996-1997 period. 
The largest adaptation is the ioclusion of the activities that relate to the city link Kumasi-Almere. 
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The KMA is the responsible body for research projects and actions that are executed within the 
frameworkof the new Strategie Plan for Kumasi. The KMA will facilitate the research endeavours to 
the best of its abilities, notably by providing technica! and administrative support through its 

, departments ( see appendix l.l for more details). 

Objectives of the collaboration 
The present collaboration serves several objectives: 
a) To provide assistance to the TCPD in the development and etaboration of the Strategie Plan of 

Kumasi within the National Development Planning Committee guidelines. This assistance consists 
of the collection of data and the design of policy proposals on planning and management in the 
areas that are specified in the research topics (see appendix 1.2 for more details); 

b) To identify the needs and priorities of the people of Kumasi conceming the future development of 
their city in order to include their interests in the conception of the Strategie Plan of Kumasi and to 
foster their active participation in its implementation; 

c) To provide training opportunities to studentsof DoPlUST (and possibly studentsof other 
universities) and PDI/UoA in the domain of urban planning and management. In the figure below, 
the position of the student is explained; 

d) To use the available research capacity of DoPlUST and PDI/UoA to facilitate project preparation, 
design and evaluation within the Kumasi-Almere city link programme. 

The position of the student within the organisational framework will be indicated in the following 
figure: 

KUMASI METRO. ASSEMBL Y 

METRO. CHIEF EXECUTIVE 

METRO. Co- ORD. DIRECTOR 

0 ë 
(/) z (!) -5 r:: ... ...... ... - E ca .9 ;>.,0 -; (!) (!) z (!) 

u ... (!) (!) ...... 
Ei u B z B OI «l ca u r:: (!) r:: «l ..r:: 
fr .~ .:s ·;:: «l u 'öo < (/) > u 

OI) 
.5 tE «l r:: :::l 

(/) (!) OI) r:: ....l 
~ 

«l r:: "0 QQ w ....l < ~ 0 w IJ.. E w w 
Departments 

Figure 1.1: Position of the student within the organisational framework 
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1.3 Structure of the thesis 

This final research report consists of four parts: Methodological issues, Baseline studies, Fieldwork 
and Final conclusions & recommendations. 

Part A: Methodological Issues 

The theoretica! basis of this research project is explained in chapter 2. In this chapter the research 
problem, the aims of research and the theoretica! framework with conceptual definitions and research 
tools are described. The empirica! basis is described in chapter 3. By descrihing the population and 
research units, the area of research is defined. The methods of data collection as well as the techniques 
of data analysis used are also described in this chapter. 

Part B: Baseline Studies 

In this part the nature and evironment of the public transport sector are studied. This is done at two 
different levels: at national urban (Ghana) leveland at city (Kumasi) level. The first level is described 
in chapter 4, the second level in chapter 5. A description of the public transport sector of Ghana 
includes a description of the national environment, the actors involved in public transport, the policy 
plans conceming public transport and the development plan for transport terminals in Ghana. At 
Kumasi level the environment, the social system and the infrastructure and traffic system are 
descri bed. 

Part C: Fieldwork 

In this part the results and analyses of the fieldwork are presented. The fieldwork is focused on the 
Kejetia terminaland its direct surroundings. The fieldwork is sub-divided into two parts. 
In the first sub-part, chapters 6 and 7, the bottlenecks and major opportunities to improve the actual 
capacity of the Kejetia terminal are deterrnined. Therefore the actual profile of the Kejetia terminal is 
described by the demand, physical characteristics and operational characteristics (chapter 6). 
In chapter 7, the needs of the daily users of the terminal: passengers, operators and managers are 
integrated with the major areas of improvement found in the previous chapter. This leads to the 
formulation of the major physical and operational terms of reference for capacity improvements. 

The second sub-part concerns thefuture capacity of the Kejetia terminal. Firstly, this implies an 
evaluation of the preparation and start of the construction and an evaluation of the design itself. 
Secondly, this implies an in-depth look at the capacity of three other terminals. Bothare described in 
chapter 8. 
Based on the terms of reference for management, the ideal and most appropriate way of management 
for the Kejetia terminal is determined. In chapter 9, it is studied if the maintenance and management of 
the terminal can be financially feasible. 

Part D: Final Conclusions & Recommendations 

This part gives an answer to the research problem. In chapter 10, the overall conclusions are presented 
and in chapter 11 the recommendations. The conclusions are answers to the research questions. 
Overall recommendations on national, urban and local level are presented in chapter 11. At Kejetia 
level, recommendations include recommendations for feasible and effective management and a more 
efficient operation. The recommendations are presented in an integrated schedule and put in priority in 
a priority-time schedule. In this way, the recommendations forma feasible plan of action. This part 
ends with reflections to the aims of research and urban transport plans and recommendations for 
further research. 
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2.1 Introduetion 

In this chapter, the theoretica! background of this research project is described. This theoretica} 
background consists of the research problem and airns of research (section 2.2), theoretica! framework 
(section 2.3), conceptual definitions (section 2.4) and research tools (section 2.5). 
The preparation of the fieldwork demanded a literature study, which resulted in the forrnulation of a 
research problem emphasising the actual situation in Kumasi. 

2.2 Research problem and aims of research 

Complied with the research topics of the letter of intent (see section 1.2 and appendix 1.2) and 
personal interests of the researcher, supply of public transport in Kumasi was chosen to be the subject 
of this research project. 
Literature was collected, reviewed and discussed to be able to forrnulate two more specific research 
problems1

• 

Especially, the development plans for the Kumasi metropolitan area, which were made in 1996, and 
the artiele of Mr. E. A. Kwakye were helpful to get an idea of the actual problems conceming public 
transport. This literature study gave us a lot of insight in public transport systems in cities in 
developing countries and in the transport situation in Ghana and Kumasi in particular. 
In appendix 4.1 a summary of the literature study is given. This summery also forms a support of the 
scientific relevanee of this project. It shows that public transport problems and possible solutions for 
Kumasi are quite similar for other cities in Ghana and for other cities in developing countries. 
A lot of research has been done in recent years on the Kejetia area, which is the most central area of 
Kumasi with the most severe transport problems. For the KMA, the inforrnation stemming from the 
answering of the research questions in this research project will support and conneet different 
research- and or project findings . 
In appendix 2.2 the literature list can be found which was used to formulate the research problem. 
Some of the literature could he used again once the research problem was defined, but more specific 
information was required so the list of references at the end of this report is different from the 
literature list in appendix 2.2. 

The research question is as follows : 

To answer this question the research problem is split up into the following sub-research questions: 

1. By which means do the capabilities of the Kumasi Metropolitan Assembly (local govemment) 
influence the capacity of the terminal? 

2. By which means do the road network, traffic characteristics and current and planned infrastructure 
projectsin Kumasi influence the presentand future capacity of the terminal? 

3. What major bottlenecks caused by the demand? ' 
4. What are the major physical bottlenecks? 
5. What are the major operational bottlenecks? 

1 This was done in co-operation with Amber Beernink. The research problerns are independent but 
complementary because the Jocation is the same and the land-uses are inter-related. See for more details report 
Amber Beernink. 
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6. What are the major needs of passengers, operators and managers at the terminal? 
7. What are the major terros of reference for impravement of the capacity of the terminal? 
8. To which extent does the design for the terminal imprave the capacity? 
9. In which way could the Asafo, Bantama and New Tafo terminals contribute to capacity 

impravement of Kejetia? 
10. In which way can future management and maintenance of the terminal be feasible? 
11. Wh i eh recommendations can be made for impravement of the future capacity of the terminal? 

2.3 Theoretical framework 

Kejetia terminal is located in the core of the city and is more or less a big parking place for buses, 
minibuses and taxi's. In genera!, a terminal is both a node in the transport network as a socio
economie place of abode. Kejetia terminal is a very busy node and the terminal is overcrowded. 
Befare being able to find the major opportunities for impravement of the capacity, it is necessary to 
get more insight in the functioning of the terminal and subtract the major bottlenecks. 
The following conceptual model can best explain the functioning of a terminal: 

INPUTS 
Passengers, 

vehicles 
and other 

users 

THROUGHPUT 
Parking activities, loading activities, trading activities, 

passing time activities, management activities and 
maintenance activities 

Figure 2.1: Conceptual model functioning terminals 

OUTPUTS 
Passengers, 

vehicles 
and other 

users 

Many different kinds of people from both within and outside Kumasi, come bere for different reasons. 
They co me bere for trading, working or travelling (most of the time to transfer from one vehicle to 
another). Traveliers or passengers form the largest group. A large number of passengers directly result 
in a large number of public transport vehicles. Because the supply of public transport is directly 
related to the de mand of the population. All tagether they form the inputs and a big pressure on the 
capacity of the terminal. 

The activities that take place at the terminal include; loading and unloading of passengers and freight 
onto transport vehicles, transferring from one vehicle to another, ticket sales, hawking and trading and 
non-motorised traffic passing through. These activities, which take place uncontrolled and in a badly 
arranged way, negatively influence the capacity of the terminal. Parkingspace is for instanee used for 
trading and vehicles can' t manoeuvre because ofthe people and vehicles obstructing their way. 

~r;;;-;;;;;.,cif the terminal aggravates u/s s} uation. ;!;~~~~:tors ike Jack of traffic 
sep tton, TäëK~arking bays, lack of regulations and lac o pavemen egatively influence the 
operation within the terminal. It causes a lot of conflicts between pedestrians I vehicles and between 
vehicles I vehicles and thereby causes congestion within and around the terminal. 

Because of the large numbers of user groups involved, the physical shortcomings and the unorganised 
way the activities take place, the terminal becomes one big mess. 

So, to find out the major bottlenecks negatively influencing the capacity of the terminal at locallevel, 
three different aspects have to be investigated. 
Firstly, an investigation of the characteristics and current and future effects of the users on the 
terminal. To determine which kind users and which kind of vehicles mainly cause the pressure on 
the terminal. 
Secondly, a description of the p ysical state f the terminal and its direct surroundings. To determine 
the main causes of the congestiÛii and tere- of comfort within and around the terminal 
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Thirdly, how the utilisation of the terminal is organised, how all the differ~!l! . .QS>pulation groups are 
guided in using ~he terminal. Todetermine the main causes of theeffïcie~~~~-~-~ätl"~~)ithin and 
around the ternunal. ~--·--· ·· -· ··· ·· ·· ·-
All these main causes together form the main bottlenecks for an optima! capacity of Kejetia terminal. 
At the same time these are the main improvement opportunities. Once tfiesëoöüfënecks will be 
solved, the terminal area will be used as efficient as possible. 

ü~ w., -. ..... .. • . --

From no~ ~n, these p~s will be called: the demand, the(~hysi~al c~-~r~~~.~~~~d th .· ?peratio~-~-1_:) 
charactenst1cs respectlvely. Together they form the actual profile of Kejetia termmal, wh1ch wilt ·bê 
discussed in chapter 6. 

A second way of finding out what the major physical and operational opportunities for improverneut 
are, is by determination of the needs of the public transport suppliers (operators and managers I 
associations) and the public transport users (passengers). Their major needs are discussed in chapter 7. 
The needs serve as explanations, confirmations and additions to the requirements basedon observation 
and literature. In addition, it is easier to indicate priorities. Combining the two leads to the terms of 
reference for capacity improvements, which are also discussed in chapter 7. 

The terms of reference are requirements, which have to be met in the short term. Most of the physical 
requirements and thereby some operational requirements for improverneut are met by the design made 
by CEPA (Comptran Engineering and Planning Associates, see reference 5). Evaluation of the design 
results in adaptations or additions to the design, see chapter 8. The operational requirements for 
improverneut lead to an operational plan influencing all levels, which is supported by the feasibility 
study of the managementand maintenance of the terminal. In chapter 9, it is investigated if enough 
finance can be raised to set up a good management to rnaintaio the terminal. 
Also, an evaluation of the start of the construction and a determination of the capacities of other 
terminals to take over some of the destinations currently offered at Kejetia are carried out. This is 
important because of the restricted future capacity ( due to congestion, location and high traffic 
growth) of the Kejetia terminal. 
This finally leads to overall condusions and recommendations in chapters 10 and 11 . 

The terminal is also largely influenced by the urban pubtic transport sector at nationallevel and city 
level. Decisions taken by govemment institutions at nationallevel directly influence the functioning of 
terminals. The same accounts for decisions taken by local govemment. Bottlenecks can be found in 
the way terminals in Kumasi or Ghana are used, maintained, managed and controlled. The bottlenecks 
at nationallevel can be found in the condusion of chapter 4, those at regionallevel in the condusion 
of chapter 5. 
At city level, congestion in the CBD negatively influences the capacity of Kejetia terminal. Also the 
role of the Kejetia area as a converging point of all intra-city and inter-city traffic and activities forms 
a bottleneck. 

All ~f these steps and their relations are restored in a theoretica! framework, presented on the next 
page. The number in between the brackets refers to the chapter in which the step is explored. 
In the heading of each chapter, the theoretica! frameworkis restored in a simplified form. The step(s) 
of the framework which is (are) discussed in that chapter is (are) coloured black. 
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NATION AL ENVIRONMENT (4) 

PUBLIC TRANSPORT SECTOR KUMASI (5) 

Figure 2.2: Theoreticalframework 

2.4 · · Conceptual definitions 

In this section, the meanings of the terms used in the theoretica! framework are defined. These 
concepts are used for the operationalisation. 

National environment 
The national environment of public transport is defined as the major national geographical, 
demographical, politica!, educational, economie and infrastructure factors influencing public transport. 

Pubtic transport sector Ghana 
The public transport sector of Ghana is defined as all activities and characteristics of the national 
economy, concerning transport services for the general public. 
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This includes a description of the institutions, public transport associations and unions, operation 
principles, characteristics of public transport, government policy and financing of public transport. 
Also, the national development plan for transport terminals will be discussed. 

Pub/ie transport sector Kumasi 
The public transport sector of Kumasi is defined as all activities and characteristics within the city, 
concerning transport services for the general public at terminals. The public transport sector of Kumasi 
consists of three parts. 
The first part is the Kumasi environment. This includes the demographical, climatic, economie and 
employment factors influencing the use and physical state of terminals in Kumasi. 
The second part is the social system of the public transport sector. The capabilities and capacities of 
the actors involved in the operation of the terminals in Kumasi are discussed. This includes an in
depth look at the local government or KMA (DUR), the pubtic transport associations GPRTU and 
PROTOA and the public transport companies CES and OSA. 
The third part is the public transport system, which influences the accessibility, the use and thereby the 
capacity of terminals. This includes the configuration of the network, traffic characteristics, the modes 
(traffic composition), the supply of transport terminals in Kumasi, planned infrastructure projects and 
rules of operation, all focused on the Kejetia area. 

Capacity of the Kejetia terminal 
The capacity of the terminal is the maximum ability to carry, accommodate or handle the average 
daily peak traffic demand. 

De mand 
The current and future number of users (passengers and operators) and public transport vehicles (taxis, 
trotro's I minibuses and buses) daily using the terminal, form the demand. This ioclucles socio
economie characteristics, choices concerning pubtic transport and frequency of tra vel. Pedestrians, 
trolleys, trucks and human porters are also part of the de mand, because they also use the terminal. 

Physical characteristics 
With physical characteristics are meant the materials, structures and layout, which are established or ~~~ 
fixed at Kejetia terminalfora certain time period. By descrihing the physical characteristics, one gets 
an idea of how the terminal and its direct surroundings look like. Physical characteristics include the ; 
size, l~cation, infrast~cture~.§~nd facilities. Physical characteristics indirectly influence the \ 
operation of the termmaL f .. 

Operational characteristics 
Operational characteristics are defined as the control, guidance and preservalion of all activities, which 
take place at Kejetia terminal. The operational characteristics include a description of the activities, 
rules of operation, maintenance and management directly influencing the operation and use of space 
and indirectly the physical characteristics. 

Needs of the passengers 
Needs of the passengers are the desired improvements, expansions, modifications and adaptations of 
the current physical and operational state of the terminal, which lead to a better quality of public 
transport services. 

Needs of the operators 
Needs of operators are the desired improvements, expansions, modifications and adaptations of the 
current physical and operational state of the terminal, which lead to cost-recovery (especially by 
reducing waiting/ parking times) . 

Needs of the managers 
Needs of managers are the desired improvements, expansions, modifications and adaptations of the 
current physical and operational state of the terminal and functioning of the KMA. 
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Terms of reference 
The terms of reference are performance requirements of the physical and operational characteristics of 
the terminal. These are the starting points for a new design and an operational plan for Kejetia 
terminal. 

Evaluation & capacity analysis 
With evaluation is meant an accurate inspeetion of the design made by CEP A based on the physical 
terms of reference and indicators of the actual profile. 
With capacity analysis is meant determination of the abilities of the three satellite terminals Asafo, 
Bantama and New Tafo to carry, accommodate or handle more traffic demand. In practise, this means 
determination of their ability to take over some of the destinations of Kejetia terminal. 

F easibility study 
This study determines if the generation of potential revenues is adequate for cost-recovery and fora 
sustained maintenance of the terminal in future. So, it includes a study to all potential revenues and all 
costs involved in management and maintenance of the terminal. 

Final conclusions 
These are the answers to the research questions. 

Recommendations 
Recommendations are suggestions for improverneut of the capacity of the Kejetia terminal based on 
the final conclusions. This includes suggestions for impravement at nationallevel, at urban (Kumasi) 
level and at local (Kejetia) level. 

2.5 Research tools 

To be able to find the information needed, the conceptual definitions have been operationalised. For 
each step in the theoretica! framework, information is collected by use of checklists, questionnaires or 
count forms . In the appendices mentioned between brackets, the research tooi or operationalisation is 
discussed in more detail. 

Table 2.1: Research tools 
lnformation needed Research tools 
Urban public transport sector Checklist (Appendix 2.6.2) 
Public transport sector Kumasi Checklist and management questionnaire 

(Appendix 2.6.3 and 2.6.1 0) 

"' Needs passengers Questionnaire (Appendix 2.6.4 and 2.6.7) 
"0 

Needs operators Questionnaire (Appendix 2.6.5 and 2.6.8) a) 
a) z Needs local managers Questionnaire (Appendix 2.6.6 and 2.6.9) 

De mand Classified traffic count forms (Appendix 6.1.2) and 
a) 

questionnaires (Appendix 2.6.) ;:;: 
8 Physical characteristics Checklist and classified traffic count forms 
0.. 

(Appendix 6.1.1 and 6.1.2) -a 
:l Operational characteristics Checklist (Appendix 6.1.1) .... 
u 
< Actual profile in total Questionnaire public transport institutions (Appendix 2.6.1 0) 
Terms of reference None 
Evaluation & Capacity analysis Checklist (Appendix 8.1) 

Feasibility study Checklist costs and revenues (Chapter 9) 
Final conclusions None 
Recommendations None 
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3 

3.1 Introduetion 

This chapter describes the set up of the research methodology. By descrihing the population and 
research units the area of research has been defined. The methods of sampling, data-coHeetion and 
analysis will also be described. 

3.2 Population and research-units 

Research-units 
A manager working at, a driver operating at or a passenger proceeding through the Kejetia terminal. 

The popu/ation of research 
The populations of research are all managers working and all drivers operatingat the Kejetia terminal 
and passengers who (at a certain time) proceed through the Kejetia terminal. 

3.3 Pre-tests 

Among all three population groups, structured interviews were taken. The questionnaires and the 
background of the questions are presented in Appendix 2.6. The questionnaires will detect socio
economie characteristics, needs and certain characteristics of the population groups defined, 
influencing the usage of the public transport terminal. Por each of the questionnaires a pre-test bas 
been executed. Especially the passenger questionnaire bas been adapted because it was the first 
questionnaire used. 
The most important conclusions of this pre-test were: 
1. The time taken of each questionnaire was long, this because of the fact that many terms were too 

difficult or not common (like physical factors, operational factors, terminal). So, some of the 
questions had to be reformulated and the word station is used in stead of terminal; 

2. Many respondents automatically told their occupation and because this forms a useful control of 
the income level, a question about occupation was included; 

3. The scales of the answering possibilities were overlapping, not sufficient or the amounts used 
were too low or too high; and 

4. Speaking Twi and being a Ghanaian also proved to be necessary otherwise the degree of non
response and education level would be too high, which would cause large biases. 

5. lt seemed to be important to explain that potential improvements would not increase the fare 
prices, otherwise passengers could be reserved in answering the open questions. 

Por the other questionnaires pre-tests resulted in extra questions and adaptations to the answering 
possibilities. There was no pre-test of the management questionnaire but the questionnaire itself was 
extensively discussed with managers and based on the experiences of the other two questionnaires. Por 
both the passenger and operator surveys, the interviewers were second and third years planning 
students of the University of Science and Technology in Kumasi. They have a lot of experience with 
traffic studies and the conduction of interviews. Only the management surveys were conducted by the 
researcher herself because all managers were able to speak English and willing to co-operate. 

3.4 Sampling procedure 

Passengers where interviewed "en-route", which means they were interviewed during the time they 
spent at the terminal as part of their joumey. The sample is a non-probability one because there was no 
sample framework to subtract a sample from. After a questionnaire was finished, the interviewer 
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looked for a new respondent. 
Questionnaires were taken by two interviewers at the same time, 12 hours a day during two days. This 
resulted in a total number of 184, which are 4 interviews every hour. There is some non-response 
because many people were in a hurry or simply not willing to answer any questions. A non-response 
of 10 to 20 % is normal for developing countries, so the non-responses are quite averaged. Other 
factors, besides the non-response, which can create biases, concern the representation of passengers 
and the non-sampling errors. 
The sample sizes of passengers and operators will always be very small compared to the total 
populations (total number of daily users). Soit is important that the sample drawn represents the basic 
characteristics of the population or in other wordsis representative for the population. The 
characteristics of passengers are difficult to determine because passengers have certain characteristics, 
which are different from the total population of Kumasi. It is for instanee very assumable that 
terminals are more often used by younger and employed people. According to the UCL field study 
(United Consultancy Ltd., 1997, p.34), the percentage of unemployed (including school-going 
population) is 44.3% of the population of Kumasi. At the terminal this is 21%. lt is also assumable that 
the education level of the respondents is higher than general because higher educated people are more 
willing to answer. 

Another difference with the Kornasi population as a whole is the distri bution of men and women. 
More men than women were interviewed, while it should be the other way around. A possible 
explanation for this bias is that most women are traders which travel before 6 am and after 6 p.m., 
outside the interview time period. Another assumption that can be made is that men travel more than 
wo men do. Anyway, the bias caused by the uneven sexdistribution will not be very large. Investigation 
of the relation between sex and travel behaviour (see Appendix 6.2.3) proves that the differences 
between men and women are not very large. 

The differences in characteristics can be presented as follows: 

'n bi 3 1 A d" "b . a e . : lge zstrl utzon 
A ge 15-20 >20-30 >30-40 >40-50 >50 
Urban population 1 21% 33% 21% 14% 9% 
Passengers 14% 47% 27% 9% 3% 
I. U mted Consultancy Ltd., 1997, p.57, the denommator used to determme the percentages is the total number of 
people between 15 and 70. People younger and older are deducted. 

Table 3.2: Distribution of education levels 
Education No education Basic education Secondary school University 
Population Ghana 1 36% 34% 28% 2% 
Passengers 8% 47% 32% 12% 
I. Vision 2020, 1996, p.7 

Table 3.3: Sex distribution 
Sex Male Fe male 
Urban population 1 49% 51% 
Passengers 61% 39% 
l.Umted Consultancy Ltd., 1997, p.57. 

More could be said about the representation if there was more information available of non
respondents. The non-sampling errors are not very large because the field staff had a lot of experience 
and were unambiguous instructed. 
The drivers were interviewed at the temporary terminals (Cultural Centre, bebind the GPRTU head 
office and on the road) due to the construction already started. These interviews took Jonger to fulfil 
because there were more open questions. Most drivers are registered and therefore, in theory, a 
sampling frame could have been made. Because of time !i mits, Jack of co-operation, the fact that Iists 
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are not updated and the difficulty of tracing drivers in the field, this was almast impossible in practise. 
Operators would also have been even more suspicious if they were traeed in the field. The metbod of 
sampling is identical to that of the passengers survey. During 6 hours, 5 interviewers were conducting 
interviews, which resulted in 80 useful questionnaires (see appendix 2.6 for the questionnaires and 7.3 
for the results). 
20 local managers were picked out at the three different temporary stations. Because of time limits, 
questionnaires were distributed and agreed to be picked up later. This caused the non-response 
because some of the executives were very indolent in retuming the questionnaire and difficult to reach. 
The following table farms a summary: 

7'i bl 3 4 M a e .. on-resoonse 
Population Total daily number Sample size Non-response 

(exclusive non-response) 

Passengers 82.630 I 184 18% 
Operators 2.9801. 80 15% 
Local managers 870 j 15 25% 

I. Based on 12 hourly flow studies, at Kejetia terminal (see 6.2.2 for more details). The interviews were done 
at the same time and place so no further discounting has been applied. 

2. The tata! number of measured vehicles was 8.217 (public transport) vehicles a day. This together with the 
average number of visits to the terminal a day (source: operator needs survey) can delermine the number of 
drivers I operators. The interviews with operators were done on a weekday in the month March so the total 
number of vehicles has to discounted (x 1.1 (weekday): 0.87(month), source: Quainoo, BRRI, 1989, p. 33). 
So, the number of operators was 10.389: 3V2 = 2.978. In reality the population will be smaller because some 
operators started operating at other places, where no interviews were conducted. 

3. The total number of managers can be calculated by multiplying the total number of branches and locals (112 
+ 12) by 7 (average number of executives according to the results ofthe local management questionnaire). 

3.5 Methods of data collection 

During the fieldstudyin the period between November 1998 and May 1999, different methods of 
data-collection for the different parts of this research project were used. 
Data about the national environment, urban public transport sector and pubtic transport sector of 
Kumasi are namely collected by use of literature and local documents or reports. 
Por the description of the actual profile and the feasibility study, unstructured interviews and meetings 
with key-persons were very important (see bodies). 
The different methods or combination of methods are described in the following table: 

Table 3.5: Methods of data colleerion 

Information neerled Methods of Data collection 
National environment Literature, local reports, long termand medium term 

policy plans in Ghana like Vision 2020 
Urban public transport sector Literature, local reports 
Public transport sector Kumasi Literature, structured and unstructured interviews with 

key-persons, local reports 
Needs passengers Structured "en-route" interviews 
Needs operators Structured interviews 

~ 
Needs managers Structured interviews with key-persons of the different 

<:1) associations and structured interviews with local 
~ managers at the terminals 
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De mand Total number of vehicles and passengers counted by two 
days of 12 hourly flow study, growth levels by local 

11,) 
reports and unstructured interviews with k~ersons 

~ Physical characteristics Local reports (Comptran, 1995), observation, parking 
e study *, results needs surveys 
~ 

] Operational characteristics Local reports, sturctured interviews with key-persons 
..... (local govemment departments), observation, results (.,) 

~ needs surveys 
Termsof reference Based on findings of chapters 6 and 7 
Evaluation Local reports, literature, structured and unstructured 

interviews with key-persons, meetings 
F easibility study Structured interviews with key persons, Iocal reports 

(TDP consult, 1995) 
Final conclusions Based on findings of all chapters tagether 
Recommendations Ideas for improvernent based on allliterature, interviews 

and observations done. 
*At the sametime as the total veh1cle and passenger flow study, parkmg demand charactenstics (wh1ch largely 
influence the capacity of the terminal) were determined by a sentry survey. So, besides samebody noting the 
total flow, the vehicle type, the number of passengers, the licence plates and entry and exit times of all vehicles 
entering or leaving the terminal were recorded. And an accumulation survey has been done to be able to 
determine the turnover rate. This included a counting of all vehicles parked in the morning befare the survey 
started ( 6am) and an estimation of the number of vehicles circulating within the terminal. 

Photo 3.1: Planning students ofthe University 
of Sc ie nee and Technology counting the inflow 

Photo 3.3: Counting the outflow and a smal/ rest 
for the interviewers ofthe passengers 
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3.6 Techniques of analysis 

For some parts of this rsearch project, called surveys, the information gathered couldn' t be used 
irnmediately but had to be analysed first. In the following table, the surveys are indicated on the left 
and the way the survey is analysedis explained on the right. 

Table 3.6: Techniques oLanalysis 
Surveys Anal_y_sis 
Passenger, operator and manager 1. Calculate quota's and percentages of the categorised 
needs surveys questions 

2. Summarise answers to open questions 
3. Detect important relations between different questions 
4. Draw conclusions 

Determine traffic growth rate I. Comparison of available growth rates 
2. Determine annual GDP I income and population growth 

levels 
3. Determine annual growth rate of re gistered vehicles 
4. Specify the growth rate to public transport 

Determine throughput growth rate 1. De termine number of re gistered vehicles at the terminal 
(part of the demand) 2. Determine the number of vehicles operating at the terminal 

3. Determine the growth of number of branches and locals 
4. Compare these findings with the traffic _S!_Owth rate 

Flow survey: 1. Calculate the hourly and total vehicle and passenger flow. 
Total passenger and vehicle flow 2. Determine the vehicle mix and accupation level 
counting 3. Determine the peak hourly flows 

4. Determine the bias due to miscounting or double counting. 
5. Apply correction for bias due to construction * and apply 

daily, and monthly variation factors from Quainoo, BRRI, 
1989, p. 33. 

Parking demand survey: I. Use Microsoft Excell to match the numberplates and 
Average parking time of vehicles at subtract the outflow and inflow time 
the Kejetia terminal. 2. Determine the bias (e.g. not well noted number plates) 

3. Apply correction due to the construction works _g_oin__g_ on * 
Feasibility study 1. Identification of all costs and revenues 

2. Financial analysis with use of Microsoft Excell, cost-
benefit analysis, calculation of NPV and a sensitivity 
analysis 

* Because of the construction going on, some parts I destinations of the terminal had been replaced to 
a temporary terminal at the Cultural Centre (CC) and other places (on the road, Dr.Mensah). So, 
there will be bias and also the parking time will be influenced. 
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4.1 Introduetion 

At independence, in 1957, Ghana was one ofthe few sub-Saharan nations with a good physical and 
hurnan infrastructure. However, in 1985 the country was suffering from serious shortages of foreign 
exchange, an exodus from the public sector (if not the country itself) of skilied staff and a general 
state of deterioration and disarray in the infrastructure, particular in transportation. 
The goveroment, the World Bank and virtually all co-donors agree that the major rehabilitation ofthe 
transport sector is urgently required. Commerce, industry and services will continue to grow rapidly 
as the Ghanaian economy expands, and much of the growth in these sectors will be in cities. If cities 
Jack the necessary infrastructure and services, the expansion of the urban economy, which is 
becorning an increasing part of the national economy, will be constrained. lt is important therefore to 
outline a clear strategy to bring the sector back to the level of efficiency it once had (World Bank, 
1985, p.l; World Bank, 1993, p.IO). 
The urban transport problems of Ghana are quite sirnilar to those of other developing countries. In 
chapter 10, the main problems of the public transport sector of Ghana are compared to the typical 
urban problems related to public transport of developing countries. Therefore, appendix 4.1 is used, in 
which these problems are described. This will make generalisation to other cities in developing 
countries possible. The same accounts for the recommendations in chapter 11. 
In 1992, gaveroment comrnissioned consultants to prepare an Urban Transport Policy Action 
Program. Gaveroment bas adopted this program, which reflects inputs from all organisations involved 
in the sector, both public and private. Since then, many urban transport impravement projects have 
been set up and implemented. 
To be able to put the public transport sector in national perspeelive and to find the major bottlenecks 
for capacity impravement of terminals at nationallevel, national environment characteristics are 
studied. This is done in the first section of this chapter, section 4.2. In section 4.3, the urban pubtic 
transport sector is studied. In each section, major bottlenecks have been found influencing the 
capacity of terminals. These are put in an integrated schedule in section 4.4, which is the last section 
of this chapter. 

4.2 National Environment 

In this section, important factors at nationallevel influencing public transport will be discussed. This 
includes national geographical, demographical, economie, political, educational, land use, 
infrastructure and financial factors and the contribution of the (public) transport sector to GDP. All 
these factors are elaborately discussed in appendix 4.2. The national environment gives both 
constraints and opportunities, which are presented in the following box. 

The major opportunity for capacity improvements of terminals in the national environment of the 
urban public transport sector in Ghana is as follows: 
The large attention paid on the national road network, positively influences the transport networkof 
ei ties, which are the nodes in this network. The transport I communications sub-sector absorbs the 
largest share of public in vestment 

The major constraints for capacity improvements of terminals in the national environment of the 
urban ublic trans ort sector in Ghana are as ollows: 

Failure to comprehend the negative effects of a continuing high rate of population growth and 
to implement effective family planning techniques; 
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2. The generally low level of education and training of the Iabour force and Jack of skilied 
professional and managerial personnel will constrain efforts to raise productivity; 

3. Lack of comprehensive and reliable information and statistica) data on importantaspectsof 
economie and social development; 

4. Inadequate financial system which disecurages the mobilisation of finance for in vestment of 
the private sector. The exorbitantly high levels of interest rates have worsened this situation. 

4.3 Urban public transport sector Ghana 

In this section, the urban public transport sector is outlined. This includes a look at the parties 
involved in urban public transport, the managementand organisation of public transport (especially at 
terminals), general characteristics of public transport, urban transport projects and the development 
plan for terminals in Ghana. 

4.3.1 Government 

In the past, Ghana had a strong local government system, particularly in the cities. However, over the 
past two decades, with economie decline and the resultant erosion of the revenue base, ei ties have not 
had the financial resources to maintain infrastructure and professional staff have been lost to the 
private sector and overseas . As a consequence, the central government bas had to take over many of 
the functions that were previously handled at the locallevel including road rehabilitation and 
maintenance. Government is attempting to reverse this trend with the enactment of Local Govemment 
Law no.207 in 1988, which requires most functions administered by central government ministries to 
be devolved to the 110 district assemblies. The largest and best organised of these are the Municipal 
and Metropolitan Authorities (MMAs) in the five main cities, Accra, Kumasi, Takoradi, Tema and 
Tamale. Increasing district assembly revenues, which is a fundamental requirement for effective 
decentralisation is being tackled in the main cities under the second urban development project, see 
section 4.3.5 (World Bank, 1993, p.2). 

The Ministry of Roads and Transport (MRT), including the Department of Urban Roads (DUR) and 
Ministry of Local Government (MLG) share responsibility for the various aspects of urban public 
transport. 

The DUR is responsible for imptementing the road and traffic management components of an urban 
transport project. DUR works closely with the MMAs, developing construction and maintenance 
programs (World Bank, 1993, p.4). 

The MLG bas administrative and policy responsibility for local authorities, including the MMAs 
benefiting from the proposed project. Under government's decentralisation policy, MMAs are legally 
responsible for the construction of secondary and tertiary roads and the maintenance of roads within 
their jurisdictions. They are also responsible for the management and control of parking, including the 
eperation of lorry parks and bus terminals. Responsibility for roads, with the exception of Accra, is 
with the DUR. Govemment bas delegated the management of most lorry parks and terminals, 
including the collection of user charges to the operators'unions (World Bank, 1993, p.4). 

The Town and Country Planning Department (TCPD), which is responsible for Iand-use planning and 
development control, is also part of MLG. For transportation planning, its main responsibility is the 
identification, demarcation and preservation of transport corridors and related infrastructure 
way1eaves (World Bank, 1993, p.4) . 

Although it is clear that KMA is responsible for the operation of terminals in Kumasi, in practice 
KMA, like the other MMA's, doesnothave sufficient managerialor administrative resources. 
Evidence of this can be found in the absence of a co-operation and co-ordination unit or institution for 
public transport (linking government agencies and private-sector institutions), inefficient revenue 
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collection and unfinished decentralisation of ministerial departments while the decentralisation should 
have been finished. 

The bottlenecks concerning the institutions ofthe urban pubtic transport sector are in particular: 
1. Lack of effective transfer of authority and resources from central to local government; 
2. Lack of a co-operation between government agencies and private-sector institutions in the supply, 

management and operation of terminals and; 
3. Lack of urban traffic managementand controL 

4.3.2 Public transport institutions 

Most of the public transport services in the country are provided by the private sector, which operates 
a mix of buses, trotro's and taxis. There are also three parastatal bus companies: Omnibus Services 
Authority (OSA); City Express Services (CES) and State Transport Corporation (STC), but they are 
alllimited to inter-city and urban-rural operation. Government bas stopped subsidisation of the three 
companies (World Bank, 1993, p.7). 
STC is making profits (because they have chosen to operate on the most profitable lines and have 
their own station) while OSA and CES are unprofitable. Less buses of OSA and CES are operative 
each year because buses break down and there is no money to buy new spare parts. In Kumasi the 
head office grounds of the companies look like bus cemeteries. 

The four main transport organisations representing the private sector owners and drivers are the 
Ghana Private Road Transport Union (GPRTU), the Ghana Co-operative Transport Association 
(GCTA), the Progressive Transport Owners Association (PROTOA) and the Ghana National 
Transport Owners Association (GNTOA) (Ross Silcock, 1992, p.46) . 

Drivers become a member of any of these associations on payment of a memhership fee and they 
register with one of the locals or branches, which control the local terminals and the organisation of 
the routes. A vehicle registration fee is levied according to local rules and paid only once while other 
fees, dues and taxes are raised as appropriate and paid daily, weekly or monthly. User charges arealso 
collected by the unions on behalf of the MMAs, who own the terminals, though studies indicate that 
less than 10% of the potential revenueis received by the MMAs (World Bank, 1993, p.7). 
Non-memhership loading fees are levied on 'floating drivers' who do not belong to the unions or the 
locall branches, but who wish to make use of the terminals. These non-memhership loading fees are 
often prohibitive and as such, astrong incentive fordrivers to join one of the unions. Still, there are 
many operators on the street, not using terminals. The transport operators' unions arenota significant 
souree of funding or loan guarantee for purchasing vehicles and spare parts or for the development of 
maintenance facilities . Quite recently however, GPRTU bas started taking the lead in guaranteeing 
loans for the purebase of buses forsome of its memhers (Kwakye, 1995, p.430). 

Memhers of GPRTU are notallowed to belong to two or more branches of the union but can affiliate 
with another branch. The constitution provides a minimum number who may forma local I branch but 
it sets no upper sealing to the number of memhers or vehicles admissible at any particular terminal. 

The major bottlenecks in the functioninK of pub/ie transport institutions are: 
Companies 
I. Lack of finance and spare parts to maintain the vehicle fleet 
Associations 
2. The associations, which are responsible for the collection of tolls at terminals, don't do this 

properly 
3. The local unions of the associations admit memhers without limit and without consideration of the 

capacity of a terminal resulting in spill over to adjoining streets and other attendant problems 
(TOP, 1996, p.l5). 
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4.3.3 Management of terminals 

The purpose of terminals or lorry parks is to provide the main loading points for public transport 
services at the ends of the routes. The ownership of all terminals rests with the Metropolitau and 
Municipal Assemblies (KMA in Kumasi), who have firm and unambigumis statutory powers to 
establish, rnaintaio and control parks and terminal facilities. However, their management is assigned 
to the unions and the bus companies, principally GPRTU. Each terminal consistsof a number of 
parking lots. The management of the parks is clearly a sensitive issue between the unions because it 
can give a union a monopoly catchment area. Because of the operational procedures at terminals -
queuing and holding- unions compete for the terminals rather than for the routes (Kwakye, 1995, 
p.430). 

Union rules require a bus to be full before it can depart This practice is not always in the interests of 
the bus users who often cannot board buses between terminals and must wait long periods until buses 
are full (Kwakye, 1995, p.430). 

At al most all terminals in Ghana the GPRTU pretends to take care of the management. It was 
observed though that the management functions of the various management teams set up consisted 
only of the following aspects: 

Admission of members; 
Fixing of rates 
Settiement of disputes amongst members; 
Collection of revenues; 
Regulating loading procedures; and 
Generally ensuring discipline among members. 

Additionally, the management in each case are part-time functions of executives who were drivers or 
car owners intheir own rights. No line of dichotomy was observed to exist between pure union 
functions and issues related to the management of the terminal. For example, the functions as at now 
do not even include maintaining the facilities nor setting limits to the operating capacity of the 
facilities or collecting data for planning. Even cleaning in most cases is done on ad hoc basis by 
hawkers. The money collected is not channelled into the maintenance and improverneut of the 
terminal (TDP, 1996, p.35). 

The major bottleneck concerning the management of terminals is asfollows: 
GPRTU management, the principle associations responsible for the management of terminals, is 
restricted to a tenancy. They are much more interested in collection of revenues directly resulting in 
profit fortheir own association. 

4.3.4 Characteristics of urban pub/ie transport 

Growth in the vehicle fleet has exceeded population growth by a wide margin, averaging 10.8 % over 
the period 1987-1991 (based on the growth in the meao number of registered vehicles). Over 80% of 
the national vehicle fleet are concentrated in the urban areas under study (Ross Silcock, 1992, p.14). 
Even though the vehicle fleet has been expanding at a fast rate, there still exists a big gap between the 
demand and supply of urban transport in all main cities. This phenomenon manifests itself in long 
queues at bus stops and long waiting times at lorry parks and other terminals. The market share of 
low-capacity vehicles, mainly second-hand imported taxis and minibuses, is high. This therefore 
exacerbates traffic congestion, since they carry few passengers per standard unit of road space 
(Kwakye, 1995, p.426). 
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The government had not imposed any quantity control on public transport. Quality control, however, 
takes the form of the six-monthly vehicle roadworthiness inspeetion by the Vehicle and Licensing 
Department (VELD) under the MRT (Kwakye, 1995, p.429) . 
It is known that some private vehicle owners do notpresent their vehicles for the test; the rate of 
evasion is estimated by MRT to be around 20 percent but this figure is basedon historie data and must 
be treated with cantion (Ross Silcock, 1992, p.13). 
Limited access to capita! and stringent borrowing conditions, have made it very difficult for would be 
operatorstoenter the market Large vehicles such as buses and minibuses are expensive and the 
easiest entry to the market is to purebase a second-hand imported saloon car and to register it as a taxi. 
It also is more difficult to register a minibus than to register a car, due to more stringent quality 
controls. These are part of the reason why more taxi's than minibuses are eperating in the main ei ties 
(World Bank, 1993, p.5). Many vehicles in urban use are very aged and have effectively been written 
off. Proper provision for depreciation would account for most of the profit made by eperation of taxi's 
or trotro's. 

Both trotro and taxi routes are mostly radial, focusing on groups of terminals. For this reason cross
city travel usually entails one or more interchanges (Ross Silcock, 1992, p.44). 
The vehicles do not work up to any specific route plan and to no urban bus strategy. No form of route 
licensing exists and operators determine their own routes mainly after fulfilling the conditions set by 
the unions. Profit maximisation is the key aim and standards are not important. Vehicles obey the 
'shift'and passengers must take the vehicles as they find them (TDP, 1996, p.33). 

The maior bottlenecks concerning general characteristics of pubtic transport are as follows: 
I. Although the total number of public transport vehicles is large, there still exists a gap between 

demand and supply. This is mainly caused by inefficient operation. 
2. Much of the funding of pub !ie transport is coming from small private investors whoare not able 

to buy large vehicles. This creates an inertia in which the status quo of small vehicles, secend
hand and aged buses and restrictive operational practices are maintained (TDP, 1996, p.47). 

3. There is no specific route plan and the only aim of operators is profit which causes bad traffic 
behaviour and congestion. It also diminishes the comfort and safety for passengers. 

4.3.5 Urban Transport Projects 

In March 1994, the first urban transport project sponsored by the World Bank became effective in 
Ghana. The main objectives of the urban transport project can be summarised as fellows: 
1 To increase the quality of urban transport services; 
2 To improve the efficiency of the transport services, especially by reducing the financial and time 

costs associated with them; 
3 To ensure that the improvements expected in the urban transport services are sustained through 

institutional reforms, the adeption of appropriate cost recovery measures and regular and effective 
maintenance practices; 

4 "To make access to urban transport services more equitable by ensuring that the urban poor benefit 
from it; 

5 To imprave road safety, particularly of pedestrians and non-motorised transport users; 
6 To reduce fuel consumption and air pollution; 
7 To imprave the development and planning of sector policy by establishing forma! co-ordination 

between the various governmental agencies and organisations involved in the provision of utilities 
as wellas in transportation services and related activities in the urban areas (Kwakye, 1995, 
p.435). 

These policy objectives are to be achieved through the implementation of the following five main 
components of the project: 
1 Road rehabilitation; 
2 Improvements to traffic management; 
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3 The rehabilitation of bus terminals; 
4 Improving access and mobility for urban poor settlements; 
5 General strengthening of sectoral institutions (Kwakye, 1995, p.435). 

The main direct opportunities of urban transport projectsfor the urban pubtic transport sector are: 
1. The government of Ghana is fully a ware of the role urban public transport can play in economie 

development. A lot of research has been done, in which good suggestions for impravement can he 
found; 

2. Rehabilitation of bus terminals is the third policy objective of the urban transport project, 
Therefore, good designs for rehabilitation of many important terminals in Ghana have been made. 
The Kejetia terminal is included. 

4.3.6 Development planfortransport terminals in Ghana 

Under the Urban Transport Project launched in May 1994, the Government of Ghana is developing 
and improving urban transport infrastructure within Ghana's five main cities. The project for the 
design of terminals was formulated under this project. 
With the funds received from the International Development Authority (IDA) of the World Bank, the 
Government is undertaking design studies for the development of transport terminals in Accra, 
Kumasi, Takoradi, Tema and Tamale (Comptran, 1998, p.5). 

Generally, the terminals are all in poor condition. Parking is haphazard and movement around the 
terminals is difficult. There is a high incidence of vehicular/ pedestrian conflict with passengers and 
hawkers wandering all over the pavements. There are inadequate facilities at most of the stations, very 
few had waiting places for passengers, nor were there any toilets and urinals. The facilities available 
were in very bad condition. Pavements had detoriated in all the stations. Muddy surfaces and pools of 
water were found to be common in all areas where there had been some amount of rain. This was 
mainly due to the absence of drainage systems in most of the terminals and the presence of inadequate 
drainage systems in the others. Flat gradients at most of the terminals result in the poor movement of 
surface water runoff after rains. 
Demand for parking space at most terminals outstripped available space. There were no clearly 
defined parking patterns to optimise the use of space. Haphazard vehicle circulation leads to conflict 
within the terminals and also atentry and exit points (Comptran, 1998, p.2). 

The terminal designs take into consideration constraints caused by the lack of space for expansion at 
most of the terminals. 
All terminals will be provided with basic facilities including passenger waiting areas, p1aces of 
convenience, snack/food areas, security lighting, and offices . Facilities such as shops and mosques 
will be provided where specific requests are made by the beneficiary Assembly. Of the twelve 
terminals under research Kejetia bas the highest costs (Comptran, 1998, p.2). 

4.4 Conciosion 

The major constraints for the urban public transport sector are especially the high population growth 
rate, the 1ack of skilied professional and managerial personnel (because of a Jack of highly educated 
people), Jack of co-operation between government agencies and private-sector institutions, ineffective 
transfer of authority and resources from central to local government and Jack of comprehensive and 
reliab1e information. These are indications of the pressure on the terminals and organisational 
incapabilities, which constrain a smooth operation of terminals. 
The deteriorating state of the terminals throughout Ghana directly form the evidence of these 
problems. 

The urban public transport sector is positively influenced by the national and urban road network 
improvements. The recommendations of this report will be easier to imp1ement because they can be 

~-~---··· --.....__., ~--...... ~ 
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fit into existing plans and form additions to existing plans. The government is already aware of the 
important role urban public transport in economie development. 

All bottlenecks in the sub-conclusions of the previous sections are now (:~~ rranged and integrated 
in the following schedule. The f elations between the different findings a~~J\ndicated . 
Figure 4. 1: lntegrated picture of the major bottlenecks of the urban pubtic transport sector 

Inadequate 
financial 
system 

High 
population 
growth rate 

Low level of 
education and 
training 

Urban Government 

Lack of reliable 
information and 
statistica! data 

I . Lack of effective transfer of authority and resources 
from central to local govemment; 

2. Lack of a co-operation between govemment 
agencies and private-sector institutions in the 
supply, management and eperation of terminals; and 

3. Lack ofurban traffic managementand controL 

Institutions urban public transport & 
terminals 

I. Lack of finance and spare parts to rnaintaio the vehicle fleet 
2. The a~sociations, which are responsible for the collection of tolls 

at terminals, don'! do this properly 
3. The local unions of the associations admit memhers without limit 

and without consideration of the capacity of a terminal resulting 
in spill over to adjoining streel~ and other attendant probieros 

4. GPRTU management, the principle a~sociations responsible for 
the management of terminals, is restricted to a tenancy 

Characteristics of urban public transport 

I. Although the total number of public transport vehicles is large, there still exists a 
gap betweendemand and supply. This is mainly caused by inefficient operation. 

2. Much of the funding of public transport is coming from small private investors who 
are oot able to buy large vehicles. This ereales an inertia in which the status quo of 
small vehicles, second-hand and aged buses and restrictive operational practices are 
maintained (TOP, 1996, p.47). 

3. There is no specific route plan and the only aim of operators is profit which causes 
bad traffic behaviour and congestion. lt also diminshes the comfort and safety for 
passen gers. 
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5.1 Introduetion 

The location of research is Kumasi, the second largest city in Ghana commonly referred to as the 
"garden city" of West Mrica because it' s very green. It is located in the centre of the country and is 
the capitaland seat of the Ashanti region. By virtue of its centrallocation, Kumasi is optimally 
accessible by road from all ten regions of Ghana. This strategie location bas contributed immensely to 
Kumasi's successin creating a vibrant and growing economy. But at the metropolitan level, this nodal 
function of Kumasi bas resulted in serious congestion and bottlenecks for traffic and circulation. 
Especially at Kejetia, the city centre. All roads entering Kumasi used to converge at the former Kejetia 
roundabout. In this chapter, the major bottlenecks in the public transport sector are determined. These 
are in fact major opportunities for improvement. In the second section (5.2) is looked at the general 
environment of Kejetia terminal. The third section (5.3) describes the social system of the public 
transport sector. The infrastructure and traffic characteristics are described insection 5.4. And finally, 
insection 5.5, chapter 5 is concluded. This includes an integration of chapter 4 in chapter 5, because in 
section 5.5 the discussion of the baseline studies ends. The public transport sectors will not be 
dicussed until chapter 10 and 11, were the conclusions and recommendations for alllevels are 
presented. 

5.2 Kornasi Environment 

The Kumasi environment consists of geographical, demographical, climate, natura! resources, 
economical, employment and cultural characteristics which influence the use and the physical state of 
terminals. These characteristics are presentedinappendix 5.2. 

The main findings of this section are: 
1. Kejetia terminal needs an extra good drainage system because it is located in a valley and 

therefore lowlying and floodable during rainy season. 
2. The population growth rateis 3,6 %. Over 60% ofthe regionat growth between 1996 and 2016 is 

inside the Ring Road, which gives a big pressure on this area; - --···· . 

5.3 Social systern of the public transport of Kornasi 

The capabilities and capacities of the actors involved in the operation of the terminals in Kumasi form 
the ma~n p~ of t?e so~ial system ?f the public transport sector.,A. description of the public transp?rt , t,."wl 0l 
sector m thts sectwn, mcludes an m-depth look at the local gaverilment or KMA (DUR), the pubhc cL.t 
transport associations GPRTU and PROTOA and the pubtic transport companies CES and OSA. This r-..t c. Ui 
section ends with a description of the main public transport plans. -

5.3.1 Kumasi Metropolifan Assembly 

The area of the Kumasi Metropolitan Assembly !KMA) is the district of Kumasi, but its practical 
influence exceeds its official boundaries. 
Under the KMA, there are the Regionat Office and the Metropolitan Office. These offices were 
formally the same, but their staff was split up under the decentralisation process. 
The KMA counts about 87 assembly memhers and the chief. They meet about 4 times a year like the 
parliament. One such a session can take over a month in time. The assembly memhers consult 
committees that re present the areas of Kumasi. There are about 56 areas. All committees of the KMA 

23 



Public transport sector Kornasi 

prepare programmes fortheir specific area. These committees look for projects that the people will 
recognise intheir neighbourhood. Features like toilets, markets, and schools are common. 
In the preparatien of the actual programmes and projects that are supported by the (area) committees, 
technica! experts make their input. The president (currently J.J. Rawlings) appoints the chief. The 
Assembly memhers are voted for 4 years (Heijman, A., Langendijk, R.M., 1997, p.7) . 
There is no decentralised department concerned with public transport. The only department concerned 
with transport is the DUR. But they are only responsible for rehabilitation and maintenance of roads. 
No traffic and transport unit has been set up and no other form of a co-ordinating institution is in 
existence. 

At the moment, KMA only receives a small percentage of the total amount of daily tolls collected at 
terminals in Kumasi. For 1997, the estimated amount was ~320.026.000, the actual received amount 
was ~ 112.550.200 (KMA, Comparitive statement of revenue for 1997, p.9). The contri bution of 
Kejetia terminalto this amount can't be determined. 
In chapter 9, can beseen that the potential revenues of Kejetia terminal are rt 1.229.964.000 in the first 
year of operation, in 2000. This is a tremendously higher amount for Kejetia alone. 
In 1992, the GPRTU took over the collection from the KMA. In the beginning the revenues increased 
because the number of vehicles increased, later on they dropped down. According to the city treasurer, 
this happened because drivers refused to pay and GPRTU is more concerned to get the loading and 
hooking fees, which resulted in inefficiency of toll collection. In 1997, the tolls were increased from 
~200 to rt400. 
Loading fees are very high (between ~ 1300 and ~2500 per vehicle a day, see appendix 7 .2.3). Which 
is a big income souree for the GPRTU. Daily tolls (rt400 per vehicle a day) are comparatively very 
low. So far, KMA has nottaken any action to improve the collection oftolls. 

5.3.2 Public transport Associations 

The biggest publie transport association in Kumasi is the Ghana Private Road Transport Union 
(GPRTU) and very often this is the only association operatingat a terminal (e.g. Bantama and New 
Tafo). The second association in size is the Progressive Transport Owners Association (PROTOA). In 
the future also the Co-operative Transport Association will be operating from Kejetia. 
Others are OSA and CES . They only operate buses withinter-city and rural-urban destinations. In 
1989, CES had 10 roadworthy buses in operation, OSA had 18 buses operating (De Leuw Cather, 
1989, p.l5). Now, they CES has only 6 buses in operation and OSA only 10. 
Their operation becomes less every year because they both have financial problems. There is no 
money for spare parts so when a bus breaks down and there are no essential spare parts available, it is 
parked and demolisbed to serve as a deposit of spare parts for other buses. 
There is a Oerman company in Kumasi, Neoplan, which produces good quality buses. The problem is 
that only the State Transport Co-operation (STC) has the finance to order such a bus. 

5.3.3 Public transport plans 

The National Government formulated a long-term strategie framework 'Vision 2020' . This framewerk 
serves as a guide for local authorities to formulate their strategie (long-term) plans. A strategie plan for 
Kumasi should have been finished, but due to a lack of financial resources it is not. 
They now first developed the five-year plan (Development Plan for KMA 1996-2000, volumes I, II 
and III), that should actually be derived from the strategie plan. The strategie plan for Kumasi from 
1963 is still used as the blueprint for all plans. Actually, 90 % of the Metropolitan area of Kumasi is 
planned for according to Mr. K. Owusu-Akyaw, TCPD. 

So, the three volumes of the Development Plan for KMA 1996-2000 are in fact the medium term 
development plans for Kumasi. The main objectives of the transport part (which is one of the ten 
parts) are: 
I. To improve the present road condition mix of 30% good to about 60-65% good by the year 

2000; 
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2. To imprave the quality and efficiency of the road network through traffic management, 
rehabilitation works and the provision of interconnecting road links; 

3. To provide for safe and convenient pedestrian movement; 
4. To make delivery of transport services more equitable by ex panding services and ensuring 

access to the urban poor; 
5. To enhance the quality and efficiency of urban transport services through reduction of 

resources and time losses; 
6. Toencourage road safety and efficient use of fuel (Development Plan m, 1996, p.89). 

Therefore the following interventions are proposed: 
I . Provision of multi-storey off-street car parks and commercialisation of parking within the 

CBD; A\ '-1! ,, <.:;.,.. v,.., .... 
2. R~l of conflicts between pedestrians/vehicles and between vehicles/vehicles through the 

KTMRPplan; 
3. An outer by-pass to take extraneous and through-traffic away from the city centre. Herefore 

the missing road links like the Asokwa By-pass and the Krofofrom to Old Tafo link have to be 
completed; 

4. Private sector participation in urban transport deliveries is to be sustained and given a boost 
through co-ordination and govemment' s assistance by way of technica! and credit support 
schemes; 

5. Deregulation policies tobring about competition, variety of services, economie viability, 
public satisfaction and general efficiency in urban transport services within Kumasi 
(Development Plan III, 1996, p.88). 

5.3.4 Comparison of the social public transport system of Kumasi with the major findings of 
chapter4 

The capacity of the KMA is largely insufficient conceming the management and planning of public 
transport. As was expected based on the findings of the previous chapter. The major bottlenecks found 
at urban govemment, institutional and terminal management levels are excactly the same for Kumasi . 
the characteristics of pubtic transport are also identical. 
First of all, there is no co-operation between gaveroment agencies and private-sector institutions in the 
supply, management and operation of terminals. All terminals investigated in this research-project are 
under management of GPRTU. And basedon interviews and observation it cao be concluded that their 
management is indeed purely restricted to tenancy. 
The only co-operation concerns fare levels, which are determined by the gaveroment in consultatien 
with GPRTU. If drivers want the fare prices to be raised, a meeting is hold. Finally, gaveroment 
decides if it can be justified. When fuel prices rise, justification is mostoften found (see also 6.5.5). 
Secondly, complete decentralisation of departments from nationalto Kumasi level has not yet been 
accomplished. 
Thirdly, there is a Jack of urban traffic management and con trol. Especially alongside the main roads 
leading into the city centre and within the city centre, passengers sametimes have to wait a long time 

before they can take a vehicle. There arealso no route plans or other guidelines for pyl>l. ic--rransp.. ~o~?t!--·-------).,, 
operation. ? ( ~ \i Ml>.~J .. /.. 1<..~-A 

The management and planning capacities of the KMA are further worsened by •the o~ál 0 0.11 ~ 
structure of the KMA, the Jack of financial means and a Jack of equiprnent and resources. The ç • lû.{l!J 
organisational structure of the KMA creates desinterest of the memhers in problems of the city as a 
whole. Memhers are more interested in problem in their own area. Logica! consequences of all of this 
are: 
• The development plan, which looks good on paper, is hardly implemented. 
• The percentage of the total tolls collected at terminals is nothing compared to the potential toll 

collection. -
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The financial means are very limited. The environmental health department, which is responsible for 
minor maintenance of the city has shortages of equipment and resources. Their machines have broken 
down and there are no financial means to replacethem (See reference 21, Heijman and Langendijk, 
1997). 

5.4 Infrastructure and traffic characteristics Kornasi 

In theory, a pubtic transport system consistsof the infrastructure (the physical componentsof a system 
including terminals), the modes (units that traverse the fixed facilities) and the regulation (markings, 
signings, signa! systems, rules of operation) available or in use for the general public (O'Flaherty, 
1997, p.lO). For this research project in Kumasi it is very importanttolook at the characteristics of the 
public transport system, which influence the capacity of the terminals the most. This includes the 
configuration of the road network, traffic characteristics (including the modes or traffic composition), 
the travel demand growth and the throughput travel growth at the terminals. 
Especially, the road netwerk, congestien points and planned infrastructure projects influence the flows 
within the CBD and thereby influence the capacity of Kejetia terminal. 

5.4.1 Configuration of the road network 

From Kejetia, the road network radiates outwards in five major directions, which are linked to the ring 
road and to a network of international connections. The narnes of these roads are Mampong road, 
Bantama road, Antoa road, Fuller Road and Guggisberg road (lntegrated consultants, 1991, p.l01). 
These five major arterial roads radiate out again from the ring road and lead to other parts of the 
country: Accra Road, Tamale Road through Mampong, Wa Road through Offinso, Sunyani Road and 
Cape Coast Road. There are four other main roads, which link Kumasi to other districts in the Ashanti 
Region: Lake Road, Antoa Road, Barekese Road and Old Bekwai Road. All of these roads are 
connected to the Ring Road. The total road length is 343 km, of which 156 km are major streets 
(Devecon I Finnroad, 1997, p.4). The present road condition is 40% good, 15% fair and 45% bad for 
the 343 kilometres road networkin the city (Development Plan II, 1996, p.131; Devecon I Finnroad, 
1997, p.4).The configuration is presentedinmap 5.1. 

5.4.2 Flows and locations of congestion within the CBD 

Traffic congestien in the Central Business District of Kumasi (which includes the central market, 
Kejetia terminal, Adum, the Asafo market and terminal, the National Cultural Centre and the Ministry 
area) results from a combination of factors, the most important are: 

1. The large traffic generated by the above mentioned eentres of activities, more than 60% of all 
trips undertaken in Kumasi start or end at Kejetia (Integrated consultants, 1991, p.158); 

2. At the former Kejetia roundabout both the city's main routes and national routes converge; 
3. The high traffic growth levels, both pubtic transportand private cars; 
4. Vehicular lpedestrian conflicts over road space within the CBD, 
5. Too many taxi's and too few large buses; 
6. The low standards of road traffic awareness, vehicle maintenance and driver behaviour, which 

contributes to accidents and therefore to congestion; 
7. Inadequate junction capacities and signalisation due partly topoor junction layout like the Asafo 

Market roundabout and at the UTC Overhead bridge (funnelling effect); 
8. U neontrolled on-street parking (loading of passengers and goods) and lack of parking space; 
9. Eneroaehing of walkways by hawkers on the roads which lead into the former roundabout 

(Development Plan lil, 1996, p., De Leuw Cather International Limited, 1989, p.26). 

Many of them result from the absence of traffic enforcement. The general causes of congestion, 
described in appendix 4.1 can therefore perfectly be applied to the situation in Kumasi. 
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lust outside the CBD, the absence of a well-articulated road system basedon concentric rings to 
intercept external through traffic away from the centre has contributed significantly to the intolerable 
congestion (Integrated consultants, 1991, p.102). The congestion is worst on the approach roads to the 
city centre like the junction before the UTC- Asafo Market bridge. 
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5.4.3 Planned infrastructure projects in the CBD 

There are two big infrastructure projects now going on in the Kejetia area, the hart of the CBD; the 
Kornasi Traffic Management and Redevelopment Plan (KTMRP) and the Kornasi Central market 
Redevelopment plan. See map 5.2. 
As part of the Urban II project, the Govemment of Ghana bas received a credit from the OPEC fund 
for financing part of the cost of these plans. 
In this research project, only the KTMRP will be discussed because this will influence all traffic flows 
within the Kejetia area around the Kejetia terminal. The KTMRP aims to resolve the traffic problems 
created by the combination of large pedestrian movements and high vehicular traffic flows. The 
former Kejetia roundabout does no longer exist. Between the Kejetia terminal and the Kumasi Central 
Market, a pedestrian thoroughfare is created. When the project is finished all traffic, which bas no 
business in the Kejetia area, can avoid it because all roads will be realigned. There will no longer be 
one point to converge to like the former roundabout. 

The scope of KTMRP is as follows: 
1. Construction of Park road, between Bantama road and Mampang road. 
2. Construction of all extemal works for the plaza, to be created at the present location of the Kejetia 

roundabout. The extemal works will include remaval of the monument, earthworks, buried 
facilities, drainage works, pedestrian walkways, trolley paths, car parks, landscaping etc. 

3. Realignment of Bantama Road, Pulier Road and Guggisberg Avenue at the Kejetia roundabout to 
form a new three-leg signalised intersection 

4. Realignment of Mampang road and Antoa into one road link 
5. Reconstruction of the intersection of Zoo Road/ Mampong road and Zoo Road I Bantama Road 

into signalised intersections 
6. Provision of all other traffic management facilities required for the efficient movement of traffic, 

pedestrians and all other road users to achieve the full development objectives of the project 
7. Undertake all other works required for the achievement of the main works (Comptran, 1995, p.3). 

Steps 1 to 5 are indicated in map 5 .2. 

Advantages of KTMRP: 
1. One way system reduces conflicts between vehicles; 
2. Signals will control accidents; 
3. Pree flow of pedestrians and trolleys from the market to the terminal, so more safety for 

pedestrians; 
4. Possibility for development of light commercial and recreational facilities; 
5. Space for car parking will be increased (car parks are included in the design); 
6. All vehicles do not converge at one point anymore and extraneous vehicular traffic can leave the 

centre more easily; 
7. more smooth circulation from one part of the town to the other; 
8. Increased accessibility for vehicles to reach the centre, less congestion. 

Disadvantages of KTMRP: 
1. It will relief the congestion only a little bit. Many causes of congestion will still be existent like on 

street parking and trading. So, additional enforcement and control are indispensable. 
2. There will still be a lot of vehicle I pedestrian conflicts because pedestrians will have to cross 

high-speed roads with only crosswalks, which do not function very well in Ghana. And the 
number of vehicles using the CBD will only increase because of the constant traffic growth. 

3. Longer joumeys for vehicles from Asafo market to Mampong and Antoa road areas. 
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Other Planned infrastructure projects 
Based on a combination of new road network elements identified in the "Development Plan for 
Kumasi Metropolitau Area", the "Kumasi District Traffic Management and Impravement study" and 
the "Consultancy services for the appointment of a transportation planner", a supply scenario of all 
network improvements was produced. (Devecon/ Finnroad, 1997, p.ll). 
Therefore, a transportation-planning model was developed. With the aid of this model two road 
network supply concepts were identified: 
A. The 2006 medium range concept and; 
B. The 2016long-range concept. 

The network improvements for both network supply concepts are presentedinmap 5.3. See appendix 
5.4 for the meaning of the identity numbers ( tables 5.4.1 and 5.4.2). 

Both concepts arebasedon land use projections. The medium range concept, which was derived 
directly from the long range concept, serves the transport needs of people and goods up to the year 
2006 at a level of service that is roughly what it is today. It also provides the basis for the long-range 
concept although it is expected that the plans need to be re-examined as part of the continuing 
planning process and well befare the implementation of the long range measures (Devecon/ Finnroad, 
1997, p.16). 
However, it is more realistic to assume that the future scenarios will be the base network with the 2006 
land use and the 2006 network with the 2016land use. This because ofthe fact that a lot of these plans 
require large-scale investments and a lot of detailed studies befare implementation, which takes a lot 
of time. 
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Actually, the railway station is located in the city centre and the railway line crosses the central market 
which is dangerous and unpractical. On the long term, theEast railway line is planned to be removed 
and the station relocated away from the centre. Resources to finance the construction of the new 
railway line are not available yet. 

5.4.4 Traffic characteristics 

The public transport modes in Kumasi consist of trotros, light buses and taxis and accounts for 87 % 
of all person trips (Devecon/ Finnroad, 1997, p.4). 
This shows the importance of public transport for the mobility needs of the population of Kumasi. 
Road space is not economically used to support transport services; cars and taxis tagether form 70 % 
of the traffic volume but only account for 30 % of all person trips. In comparison however, trotro, light 
and heavy buses tagether constitute about 25 % of the traffic mix and cater for about 62 % of all 
person trips to and from the CBD (Devecon/ Finnroad, 1997, p.l6). 
Although the current public transport operation causes congestion, for most commuters the system is 
adequate and flexible and not too expensive. 

5.4.5 Traffic growth & distribution 

Total peak hour vehicular trips are estimated to grow from 21462 trips to 48275 trips in 2006 and to 
73556 trips in 20 16; an average annual increase of 4,1 %. This is due to a combination of employment 
and population growth as well as the significant increases in car ownership levels (Devecon/ Finnroad, 
Kornasi Traffic model, 1997, p.7). 
The traffic growth rateis much higher for Kornasi then for other cities of Ghana (with exception of 
Accra) because of the higher rate of economie activities and therefore a higher income level and the 
central position in the national road network. See appendix 5.5 for more details. 
Although the traffic growth rate will be the same for the whole city, the distri bution will change 
somewhat. Within the CBD, the traffic flows will be largely influenced by infrastructure works and 
changes in land-uses. The completion of the eastem ring road will diminish the traffic flow in the CBD 
with 35%. 
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Also the replacement of all inter-city destinations, which will be an important recommendation of this 
research, from Kejetia to the satellite terminals will influence the traffic flows in the CBD (it is 
assumed that the total flow will be diminish with 10 %). Park Road though, will attract more traffic to 
the CBD because there will be more free flow compared to the former roundabout. 

5.5 Condusion 

The major bottlenecks negatively influencing the capacity of the Kejetia terminal caused by the public 
transport sector are now summarised. These are the major bottlenecks for the future capacity of the 
terminal. Botllenecks enlightened by the KTMRP, are not discussed again. 

The major bottlenecks influencing the capacity of Kejetia terminal are: 
1. The high rate of rural-urban migration in combination with a high population growth gives a fast 

growing demand on the public transport network. Especially in the city centre. 
2. Too much pressure on the centre network because of the concentration of activities (especially 

caused by the central market) in combination with the high employment growth. 
3. The current capacity of the KMA is not sufficient. There is nocontrol on quality and accessibility 

of public transport and the coneetion of revenues is not accurate ( trading tolls, parking fees, 
sanitary fees and operator fees). 

4. Of the interventions proposed fortransport development in the Development Plan KMA 1996-
2000, only the KTMRP is implemented. Therefore it is very assumable that all development 
objectives will not be reached before the year 2000. As is indicated many times now, KMA does 
nothave sufficient managerial or administrative resources. 

5. Although the centre will be largely released by the KTMRP, congestion will still be the case 
because all the mentioned causes of congestion like street parking and - trading will be continued 
when noother measures are taken. 

6. The most assumable network situations are the 1996 base network & 2006 land use for 2006 and 
the recommended medium range network & 2006land use for 2016. Which means that in 2006 
and in 2016 the level of service of the transport network will be largely insufficient. The ringroad 
is assumed to be finished in 2006, which willlargely enlighten the CBD. 

7. Road space is not economieall y used to support transport services because taxi's and cars take 
most of the roadspace while they transport only 30 % of the passen gers. 

So, the major bottlenecks influencing the capacity of Kejetia terminal are in fact the causes of 
congestion within the CBD. These are restored in the following integrated schedule: 

Figure 5.1: lntegrated picture of the major bottlenecks of the public transport sector of Kumasi 

Fast growing Fast growing Un- U neontrolled No route plans or 
and large scale number of economically on-street other guidelines for 
vehicle demand economie use of road parking and public transport 
on transport activities space trading operations. 
network. activities 

+ + + + + 
CONGESTION WITHIN THE CBD 

CONGESTION AROUND AND WITHIN KEJETIA TERMINAL 
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6 

6.1 Introduetion 

The Kejetia terminal is located in the core of the city. lt used to be a park but now it is the biggest 
public transport terminal in Kumasi. 
As said before, to be able to find the major opportunities for improvement of the capacity of the 
terminal, one thoroughly bas to investigate the actual profile and extract bottlenecks in the functioning 
and physical aspects of the terminal. The actual profile can be divided in three parts. These parts are 
the demand, the physical characteristics and the operational characteristics. 
With actual profile is meant the profile before construction started in February, before the terminal 
area was completely evacuated and all the structures were demolished. 
Firstly, the current and future demands of the terminal have to be determined (sections 6.2 and 6.3). 
This includes a determination of how many people and how many vehicles are using the terminal and 
what their characteristics are. Based one these facts, the future use and requirements on future capacity 
of the terminal can be predicted. 
Secondly, all physical characteristics of the terminal are reviewed (section 6.4). These characteristics 
can be divided into two parts. The first part is directed to the history and direct surroundings of the 
terminal. This includes a determination of the location within the infrastructural network and transport 
function, the socio-economie function of the terminal and how the terminal came into existence. The 
second part de termines the current state and shortages of the facilities, infrastructure, layout and 
regulation within the terminal. 
And finally, the eperation of the terminal bas to be reviewed (section 6.5). Operational characteristics 
can also form bottlenecks for the capacity of the terminal. Because they upose upon the limited space 
at the terminal. Therefore, it is necessary to get a better view of the most important operational factors 
influencing the capacity. These are the activities, the rules of operation, the behaviour of operators, the 
functioning of the management, fare characteristics, security, passenger information service and 
maintenance. 
The aim of this chapter is to find the major bottlenecks caused by the demand, physical characteristics 
and operational characteristics. 

6.2 Actual Demand 

The prime objective in designing for the efficient movement of vehicles through a traffic facility is to 
ensure that the capacity of the facility can accommodate the average traffic demand to use it. 
Therefore, the actual demand bas to be determined. This is the actual daily number of passengers, 
operators and their vehicles. The most important characteristics of the users of the terminal have to be 
determined because they are influencing the de mand or are indicators of the de mand. Some of these 
are directly recorded during the flow study, others are outeernes of the questionnaires (see appendix 
2.6). The term actual refers to the time just before the terminal was evacuated (at the end of February, 
1999). 

6.2.1 Vehicle characteristics 

Table 6.1: Vehicle characteristics 
V ehicle characteristics 
Flows (daily) Inflow +Outflow 

Total number of I Findings of this research 11.490 I Annual growth rate: 
vehicles A Com[>_tran, 1995 5.889 18% B 
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Type of vehicles Trotro Bus Taxi 
Modal split ~.- Findings of this research 66 %u 8% 26% 

TOP, 1995 E 57% 5% 38% 
De Leuw Cather, 1989 74% F 2% 24% 

A. The findmgs of th1s research are based on a veh1cle flow survey from 6 am to 6 p.m. and are multiplied by a 
percentage which was already replaced due to future construction and discounted, see appendix 6.2.2. The 
former research of CEP A has the disadvantage that it is not clear in which month and on which day these 
flow counts were done. It is also not clear if the counting biases have been taken into account. 

B. This growth rate is extremely high, the determined past growth rate is 8 %. In appendix 6.2.1, this is 
exploratively discussed. 

C. Averages of the inflow and outflow are rounded upwards. See appendix 6.2.2 for more details. 
D. No distinction is made between LDV and intra-city vehicles because the difference can't beseen on the 

outside. In this research trotro's were seen as small buses with a maximum of24 passengers. 
E. It is not clear on which criterion TOP determines what is a bus or a minibus I trotro. 
F. A distinction is made between LDV and intra-city vehicles: 48% minibuses and 26% trotro's. Ofthe inter

city operations (48 + 2 (bus)= 50%), operations to the western regions are estimated to be 10 %. For the 
Northern and northeastern regions it is estimated to be 30 % and for the southern and eastern regions 10 % 
(low because of the Asafo and Roman Hili terminals also operating to the east and south). 

The total flow before evacuation was 11.490 (including non-public transport vehicles and unregistered 
users). This is the best estimation that can be made and therefore the most plausible number of 
vehicles daily using the terminal on a typical day (between 6 am to 6 p.m.). Therefore, this number 
will be used as the current vehicle demand figure . 

6.2.2 Characteristics passengers and operators 

Here the most important characteristics of passengers and operators influencing the demand will be 
discussed. Therefore, a summary of the results of the passenger and operator questionnaires is used. 
Detailed results can be found in Appendix 6.2.3 . In chapter 3, characteristics of passengers have been 
compared to the same characteristics of the whole population of Kumasi or Ghana. To enforce the 
assumption that passengers are different from the population as a whole. The characteristics compared 
were age distribution, sex and education levels. These will therefore not be discussed again. 
The total number of passengers among which the questionnaires were distributed and conducted, was 
82.630, inflow and outflow together (see appendix 6.2.2 for more details). The growth rate of public 
transport users is directly related to the population growth rate which is 3,6 % annually (Devecon 
Finnroad, 1997, p.8). 
The total number of operators daily visiting the terminal is 2.980 (see chapter 3, section 2). 

Passengers 

• 43 % of the passengers waits less than 15 minutes at the terminal until their vehicle leaves. 16 % 
wmts more t h h E · 11 f d h waiting times can be long. an an our. spec1a Iy or mter-c1ty estmat1ons t e 

Minutes Number Percentage 
1-5 20 11% 
6-15 59 32% 
16-30 37 20% 
31-60 38 21% 
More than one hour 30 16% 

Source: Question JO passengers survey, appendix 7.2.1 
• M ~ K .. (85 ~) ost passengers are trans emng at eJetla 0 

Sort of trip Number Percentage 
First trip 22 12% 
Transfer 54 85% 
Last station 5 3% 

Source: Connectwn between questwn 3 and 4 passengers survey, appendix 7.2.1 
• The average amount spent on public transport a month is !t25.120 and the average iocome level is 

!t81 .250. Then the percentage of the iocome spent on public transport is 31, which is very high 
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cornpared toother developing countries and this does not satisfy the condition of the World Bank 
(Household expenditure on travel as a percentage of household income has a maximum of 10 
percent, see Appendix 4.1). But, the average income level is too low as can be proved by the 
results of a research done in 1997 (Consultancy services, p.VII) in which the average income 
would be around çtl50.000. Two explanations can be given for the difference. First, the fact that in 
reality the salaries will be higher due to second jobs, allowances over and above salaries and a 
reluctance to divulge personal inforrnation. Second, people with very high incames will nat use 
public transport because they have a private car. Since 1997, most incames haven't risen much. 
The average income will nat be more than çt200.000. Then, the percentage of the income spent on 
public transport is 13 %. 

Operators 
• Most driversoperatea tratra I minibus (68 %) and are employee (80 %). Almast all drivers 

interviewed are memhers of the GPRTU. 
• 76 percent of the drivers is between 21 and 40 years old. 
• The illiteracy rate, which is 21 %, is higher than that of passengers and the number of higher 

educated is 0. 
Number Percentage 

No forma! education 17 21% 
Basic education 52 65% 
Secondary school 10 13% 
Polytechnic I University 0 0% 
No answer 1 1% 

Source: Question 7 operators survey, appendix 7.2.2 

• The fact that 45 % has to wait more than 30 minutes to find a parking place, says a lot about the 
1 ki fh . 1 ac ng capac1ty o t e term1na. 

Minutes Number Percentage 
1 - 5 6 7% 
6- 15 19 24% 
16-30 19 24% 
> 30 36 45% 

Source: Questwn 8 operators survey, appendiX 7.2.2 

• Almast one third of all drivers interviewed had to wait between one and one and a half-hour 
befare they were allowed to depart (on scale). More than one third had to wait more than one and 
a h lf h Th k" · · 110 · h" h · 1 hourand 50 minutes a - our. e average par mg ttme 1s mmutes, w tc lS 

Minutes Number Percentage 
1 - 15 8 10% 
15-30 12 15% 
31- 60 25 31% 
61-90 7 9% 
>90 28 35% 

Source: question 9 operators survey, appendix 7.2.2 

• Most drivers (57 %) earn between çt5 .000 and çtlO.OOO a day. That means between çt120.000 and 
~t240.000 a month (for Ghana that are quite good salaries). Of course, depreciation and other casts 
are nat included so the real salaries are lower. 

6.2.3 Other users 

Besides vehicles and passengers the Kejetia terminal is used by pedestrians walking through, visitors 
of the post office, shoppers, hawkers, traders and trolley pushers. 
Hawkers and trolley pushers have taken over every available leftover space for trading. The same 
accounts for waoden structures, which are shops, lottery stands or offices of locals and branches. 
Illegal shops, booths, traders and hawkers occupy 25 %of the total area (determined by observation 
and aerial photographs). This largely influences the capacity of the terminal. 
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The trolley pushers are small in number, they are only supplying the traders or shops and passengers 
can u se a trolley pusher to help them with their luggage I goods. A big part of the passengers are 
traders and farmers who are going to trade in another part of the country and therefore have a lot of 
goods. 
Because of the complementary land uses ( central market, the shopping centre and surrounding 
business areas), Kejetia terminal generates an exceedingly high pedestrian flow. 

Photo 6.1: Hawkers Photo 6.2: Traders 

The main bottlenecks formed by the de mand are therefore summed up in the following box: 
Kejetia is a typical transfer terminal, which means passengers are obligated to pass time at Kejetia 
terminal. Therefore there will be demand for certain facilities. This attracted the large number of 
hawkers and traders. Tagether with the high throughput growth rate over the past and the large daily 
numbers of passengers and vehicles this results in an overcrowded terminal. 
This can be indicated by the long waiting times, which are around 40 minutes for passengers and 
almast 2 hours for operators. 

6.3 Future demand 

The future demand expressed in a demand growth rate consists of passengers and other users growth 
rate and a vehicle growth rate. 
Future demand or the throughput growth rate can be determined by the use of different scenarios. 
Except for i ncomes and costs, the characteristics of the users will stay the same: 
A. The demand is not influenced by the new design: Although the capacity will be less because 

there are less parking places, at the sametime additional measures can imprave the capacity. 
Parking times have to be reduced by an efficient operation (see recommendations) and for inter
city vehicles which have to wait a long time before they are allowed to depart, a parking area 
must be allocated outside the city centre. 

B. The demand is influenced by the new design: All inter-city northem, eastem and southem 
destinations or sub-stations will be replaced to the satellite terminals. So, Kejetia will solely be 
forintra-city and western regions operations. (This is how it was functioning 10 years ago) 

The average total daily flow was 11.490 (including non-public transport vehicles and unregistered 
users) before the evacuation. The average throughput growth rate has been 8% annually. 
The growth rate for both scenario's A and B will be lower because part ofthe past throughput growth 
rate originates from the centralisation in operation; more and more vehicles started to operate at the 
city centre because it was more profitable. The fact that vehicles make less trips a day because of 
congestion, too many taxi's and too much competition also diminishes the growth rate. Although 
many improvements to the road network will take place, this will still be the case. The future 
throughput growth rate will therefore be lower. 

Based on the above mentioned assumptions, a throughput growth rate of 6 % annually seems 
plausible. 
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Assuming that the demand for public transport of the total population of Kumasi (this is another 
de mand than the demand of the terminal) is dependent on the population growth rate, the future 
throughput growth rate would be 3.6% for the coming 16 years (Devecon Finnroad, 1997, p.7). This 
isassumable because vehicles can only operatewhen they can have fullloads (an important 
condusion of the operator questionnaire, appendix 7 .3.2). This is a low estimated growth rate. 
Only in a far future one bas to take into account that income levels rise and more and more people will 
have a private car. At the moment the growth rate of private cars is lower than population growth 
which minimises this effect. This growth rate becomes more plausible with scenario B. 

Although, the throughput growth rates are the same for both scenarios, the absolute flow differs a lot. 
With scenario A the flow will be soon be 11.494 again (within a year). With scenario B the total flow 
would be 40% lower (Western regions (10 %) plus intra-city operations (50 %) is 60 %, basedon the 
results of the De Leuw Cather flow study (see table first page of this chapter, pointE.). So, within a 
year the daily flow would be 6.900. 

The main bottlenecks concerning the demand are: 
The current demand of passengers, operators, hawkers and traders for the use of the terminal is 
enormous. This causes long waiting times at the terminal for operators and passengers, accidents and a 
very inefficient operation. Besides this, congestion within and around the terminal is enormous. 

6.4 Physical characteristics 

The history, the place of Kejetia terminal within the infrastructural network, the destinations served, 
the infrastructure characteristics, the facilities, the parking supply and the parking demand of Kejetia 
terminal will be discussed in this section. 

6.4.1 Location 

Ristory 
At first Kejetia terminal was a park. Some cars started to park here and slowly on it started to become 
a car park. Later on it changed to a public transport terminal. lt was a terminal only for intra-city and 
western region operations. But because of the centrallocation more and more inter-city operators 
started to operate from there during the past ten years. 

Place within infrastructural network Kumasi 
As mentioned before, Kumasi is a nodal city. Geographically, it is centrally placed and all major roads 
from the north to the south, from the east to the west route through it. The node or point where both 
national and city routes converged, was the Kejetia roundabout in the CBD (see map 5.1), which was 
directly connected to the terminal. 
The central market and the Kejetia terminal being the heart of the CBD together generate large traffic, 
which traverse not only beyond the metropolis but the region as well. Recent studies allude to the fact 
that 60 % of all trips undertaken in Kumasi startor end at Kejetia (Development plan 11, 1996, p.133). 
This, together with the fact that the terminal is located next to the largest market of West Africa 
explains why the terminal bas grown so big (see map 5.2). 

Functions 
The three functions that determine the usefulness: the couple I transfer function, the concentration and 
the collection and distribution function are all underdeveloped at Kejetia. For example, there are no 
time-schedules, operation control, no special developed comfort facilities and the terminal is not very 
reaebabie (see further section 6.5). 
The first and third function together can be seen as the functioning of a transport terminal as a node in 
the transport network or a transport node. The second function can be seen as a place function, the 
terminal as a socio-economie place of abode (see appendix 6.4.2). At the Kejetia terminal there is a 
conflict situation between those two functions. The terminal is directly connected to the market and 
some parts of the terminal also look like a market. Besides this, there are many shops. 
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Destinations 
The public transport network of Kumasi is functioning at different levels: national, interregional and 
regional. Also the origins and destinations concern different levels, from international ( one can get 
public transport from Kejetia to lvory Costand Burkina Faso), to national (Kumasi is a national 
centre, a very important node in the national transport network) and regional (the centre of the Kumasi 
network). 
So, from the Kejetia terminal one could take a bus or trotro to all outskirts of the country (see 
destinations, appendix 6.3.3). Before construction started, there were 1121ocals and branches of 
GPRTU in total. 42 (38 %) ofthem operate within and 70 (62 %) outside the Kumasi Metropolis (see 
appendix 6.3.3). The distribution of flows is fifthy-fifthy according to the findings of the Leuw Cather. 
This means that the intra-city stations have more vehicles operating. 

The main bottlenecks conceming the location of Ke_jetia terminal are: 

• The location of the terminal in the most crowded part of Kumasi in combination with the wide 
variety of destinations causes an inefficient operation and congestion within and around the 
terminal; 

• The double function of the terminal as a node in the transport network and as a socio-economie 
place of abode causes a conflict situation. The second function became too large and is 
constraining the first function too much 

6.4.2 lnfrastructure characteristics 

The total area or size of the terminal is around 8 hectare, around 400 metres in length and 200 metres 
in width (between 75.000 and 80.000 m2

). There are no spaces around the terminal for physical 
expansion. 
Within the terminal there are no paved lanes or tracks. But in between the offices there are lanes. The 
GPRTU subdivided the terminal in 16lanes and a taxi rank, see appendix 6.3.3. There was one 
entrance-exit at the time the surveys and observations took place. Before construction of the drainage 
started there were two entry-exits. There are no separate entries and exits and there is no entry I exit 
intersection design. A long queue on the adjacent street (roundabout) before the entrance is very 
common. This is mainly caused by the fact that tolls are collected at the entrance while there is no 
space. 
There are no routing or restrictions in movement of vehicles. All of the lanes are used as two-way 
lanes. 
There is a fence around the terminal but not everywhere. People are able to sneak in and out at many 
places. 
There are no traffic separation and no walkways or other pedestrian walking/ crossing facilities, which 
results in high vehiclelvehicle and high vehicle/ pedestrian conflicts. 
The Kejetia terminal is sub-divided into parking sectors. Distribution of parking sectors was such that 
north-bound vehicles are allocated the northem part of the terminal while south bound vehicles were 
allocated the southem part. The terminal is more or less divided in lanes with each lane destinations to 
a eertaio region of Ghana. 
There is also no special intersection design, which leads to congestion at and around the entry I exit. 
The terminal is completely unpaved and potholed in many places. Kejetia terminal is part of the Subin 
River Valley. It is therefore low-lying and floodable during the rainy season. The site becomes muddy 
and impassable for days when the floods subside. The situation became even worse because of the bad 
drainage system, existing tertiaries and secondaries were silted. The site is also dusty during the dry 
season. 
There are no markings on the tracks and no signs. The lighting system is insufficient. In appendix 
6.4.1 a map of the former layout is presented. On the last page of this chapter, one can take a look at 
Kejetia terminal in the form of aerial overview pictures. 
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6.4.3 Facilities characteristics 

The offices for the management are self-built kiosks. Sanitary facilities are insufficient. There are only 
two urinals and no toilets. There are also no refreshment facilities. 
The waiting facilities and storage facilities are either lacking or inadequate. There are only informal 
eating facilities which many people find unhygienic. 

6.4.4 Parking supply characteristics 

There are some bus spaces but there are no pavement marks or aisles to guide buses and other vehicles 
manoeuvring. This results in conflicts between trotre's and buses as the trotre's park too close to the 
buses and encroach on the small bus space. There are no specialloading and unloading spaces or 
berths. Vehicles are parked very close to each other and criss-cross. 

6.4.5 Parking demand characteristics 

r. bi 6 2 p k' d a e .. ar zng eman d h t t c arac ens lCS 

Kejetia terminal CEPA Own findin2S 
Peak accumulation A 1164 489 
Turnover H 3544 734 
Average parking duration (min) ~... 90 
%parking 
< 30 min. 41 
< 1 hr. 61 
> 2 hrs. 20 
Source: Development of Transport Termmals, Comptran Engmeenng and Planmng Assoc1ates, 1998, p.30 
A. Highest number of vehicles parked during the day; 6 am to 6 p.m. For the findings of CEPA, it is not c1ear 

in which month, on which day the studies were done. The outcome of this research project is much lower 
due toa much higher outflow, which can be caused by the fact that the studies were doneon a Saturday. 

B. Peak number of vehicles utilising the sameparking place during one hour. The turnover rate is 3, the 
number of (unofficial) parking places was 388 before any construction started. The findings of the flow 
studies of this research, result in a turnover rate of only 1,5 ( 489: 330 (number of parking places)). This 
means that waiting times and congestion are worse than before any construction started. 

C. Microsoft Excel is used to match the numberplates and the outflow and inflow times are subtracted to 
determine the parking durations. A turnover rate of 3 results in a parking time of 20 minutes. This is 
conflicting with the average parking duration of 90 minutes. This can be explained by the fact that some 
vehicles searching times and queuing times are very large, which is included in the 90 minutes and excluded 
in the turnover rate. Another explanation is that some vehicles are parked for hours but are only toading for 
20 minutes, while they are on scale (when it is their turn). 

The main bottlenecks concerning the infrastructure, facilities, parking supply and parking de mand 
are: 
• No exit I entry intersectien design, no route allocation and traffic separation cause long waiting 

times (see characteristics passengers and operators and parking demand characteristics) because of 
congestien in and around the terminal; 

• Lack of route allocation and traffic separation also causes accidents and conflicts between 
different user groups; 

• Many facilities are insufficient, detoriating or lacking; 
• Every vacant space is taken in by traders or by structures, which form obstacles for efficient 

operation. 
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6.5 Operational characteristics 

The operational characteristics are sub-divided in activities, operation principles, behaviour of 
operators, management, maintenance, fare characteristics, passenger information services and safety. 

6.5.1 Activities at Kejetia terminal 

The activities at terminalscan be divided in: 
1. Parking activities like searching for a place to park and turning; 
2. Loading activities like sorting of passengers and/or freight by trip length, destination, toading of 

passengers and freight onto transport vehicles and unloading, transferring from one vehicle to 
another; 

3. Trading activities of hawkers and small traders; 
4. Passing time activities like shopping and eating; 
5. Management activities like freight weighing, handling vehicle and luggage storage, passenger 

ticket sales, fare and toll collection; 
6. Maintenance activities like fuelling, repairing of vehicles, cleaning/ washing of vehicles, emptying 

dustbins and sweeping the ground. 

All these activities take place at Kejetia. Because of the large number of people involved in all these 
activities and the unorganised and informal way they are practised, it influences the capacity of the 
terminal negatively. Of course many of them are necessarily connected to a terminal. But there is also 
a post-office, a corn mill, a pineapple starage and a mosque which have their specific activities, which 
are not directly necessary for the functioning of the terminal. 

6.5.2 Operation principles 

The eperation system practised almost everywhere is the shift system. The 'shift' system provides for 
a passenger loading metbod based on a strict queuing principle where vehicles are loaded in tums on a 
100% load factor basis only. lt consists of two principles: 
- The first come first go I served principle 
- The fullload principle (TOP Consult, 1996, p.18). 

The disadvantages are: 
• Long waiting times for both drivers and passengers (f.l.); 
• This system stifles competition and creates one large sellers market (f.c.f.g and f.l.), which means 

that passengers can't choose; 
• Many vehicles are waiting, unnecessarily parked at the terminal because it is not clear how long it 

will take before they are allowed to load and depart; 
• Without the shift system old, non-roadworthy vehicles would be competed away. 

The advantages are: 
• More employment, also the less competitive operators stay in the running; 
• Less fuel spilling; 
• Fare prices can be kept low (f.l.); 
• Less fights and struggles of passengers and drivers. 

Besides this many locals and branches use a board or timetab Ie. For small sub-stations a weekly 
schedule is made for all vehicles registered. For bigger sub-stations a daily schedule can be used. Then 
an operator knows exactly at which day he is allowed to operate and which number of the day (first, 
second, third, etc.). So, these are not time-schedules for passengers but more sequence indicators for 
operators registered at a eertaio local or branch. 
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Most drivers would like to see the maintaining of these principles. Otherwise they will have too many 
fuel and time losses (see result of questions 16 and 17 of the operators questionnaire, appendix 7 .2.2) 
Fixed upper waiting time or load factors (like 60 %) are seen as good alternatives for intra-city 
operations in the morning (until 10 am). 15 %is already used tothese operation principles (see results 
question 10, appendix 7.2.2). 
Many operators are positive about time schedules. 

6.5.3 Behaviour of operators 

The behaviour of operators or drivers largely influences the functioning of the terminal and thereby 
the capacity. First of all, many driverswhoare notallowed or registered at the terminal droptheir 
passengers in front of the entrance and turn around which leads to congestion in front of the entry/exit. 
Second, many drivers come from far and have to wait a day or more before they are allowed to depart 
again. They have no money to go to a hotel so they park and sleep in the car which is actually 
unnecessary parking. Operators who are allowed to depart the same day often get board numbers, 
which also results in hours waiting at the terminal. 
One of the most disturbing factors according to passengers is the bad behaviour of drivers and their 
mates (see results passenger survey, appendix 7.2.1). Driversoften drivetofast and careless, also 
within the terminal. Mates drag people into their vehicles, because of the big competition. 
All of the associations have special trainings or education fordrivers but OSA is the only one who 
really treats the behaviour at the terminal (see appendix 6.5, point C). 

6.5.4 Management & Maintenance 

The Kejetia terminal is by far the most patronised terminal in Ghana. OSA, STC (not official), CES, 
GPRTU, Co-operative and PROTOA all operate from there. The overall control of the terminal is in 
the hands of the GPRTU who constitute the majority of users (between 85 and 90 % ). So, the current 
management of the terminal is done by GPRTU. 
The quality of the management leaves much to be desired. And is in accordance with the image of the 
management by GPRTU given in chapter 4, section 4.3.3. As was already said in this section, no line 
of dichotomy was observed to exist between pure union functions and issues related to the 
management of the terminal. But at Kejetia this is for obvious reasons; KMA is officially responsible 
for maintenance. 
Both minor maintenance like cleaning and major maintenance like placing of lights bas to be taken 
care of. The cleaning of the terminal is the responsibility of the Environmental Health Department 
They sweep and collect waste and have an office at the terminal. Still, the terminal always looks dirty 
because the capacity is oot sufficient. The KMA is oot prepared to invest more money so it is not 
possible for the cleaning office to hire more people or buy new equipment. The labourers bring the 
waste to the skips (containers) just outside the terminal. A private company takes care of the transport 
of the waste to the final place, according to Mr. Frainpong, environmental health department. 
Maintenance of the facilities and setting limits to the operating capacity of the facilities is oot taken 
care of. Collection of data for planning is also missing. The money collected by tolls and 
advertisements is oot channelled into the maintenance and improvement of the terminal· All the 
revenues collected from the terminal are used for the whole city, according to Mr. Donkor, city 
treasurer. 

6.5.5 Fare characteristics 

For most inter-city destinations, fare collection takes place in the neighbourhood of the vehicle that is 
loading. The mates or loading boys try to find passengers by shouting anddirectly sell thema ticket or 
sent the passenger to the ticket selling office (a small wooden structure or just a table). 
For most intra-city destinations, fare collection takes place within the vehicles. You board and after a 
while you hear 'yes', which means you have to pay. Or in a taxi you pay just before you alight. 
The fares are distance-based. The fare prices for intra-city destinations differ between i200 and i400. 
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There are no different types of fares, everybody pays the same. Only small children who are sitting on 
the Iapse of their mother/father don't have to pay. 
The govemment in consultalion with GPRTU deterrnines the fare levels. If drivers want the fare prices 
to be raised, a meeting is hold. Finally, govemment decides if it can be justified. When fuel prices rise, 
justification is mostoften found (see appendix 6.5, point D for more details). 

6.5.6 Passenger information service 

Because the terminal is sub-divided in sectors with destinations for eertaio partsof the country, 
passengers have a certain direction. Besides this, almost all porters and guards know exactly which 
vehicle is boarding to which destination and passengerscan always ask their way to them. They are 
very recognisable because of their uniforms. Some vehicles (the ones who are loading) also have the 
destination written on a wooden board on the roof of the car. But because of the fullload principle it is 
never sure when a vehicle leaves. There are no time schedules or time tables for passengers (the time
tables mentioned are fordrivers and only tell the driver that he is the first or second, etc. who is 
permitted to Ioad during a week or day. 
Further on there are no route maps, clocks, signs or route numbers on the vehicles. 

6.5. 7 Safety & Security 

The way to the terminal is not very safe because passengers have to cross many busy roads. Also 
within the terminal, and as mentioned before, drivers drive fast and irresponsible. 
At night and during the evening (from 6 p.m. on it' s dark), security at the terminal is Iacking. There is 
a lot of criminality. This is because of the fact that there is not enough lighting and not enough 
security. According to the traffic police there are ten patrol agents at Kejetia between 9 p.m. and 4 am. 
But according to the results of the surveys, there are a lot of pickpockets and it is dangerous in the 
evening. The terminal cannot be completely Iocked up during the evening and night. Also during the 
day, security can never be able to see all of the criminal activities because it is tremendously crowded. 
In the past there was a police office, there is going to be one in the thoroughfare between the terminal 
and the market. 
Between June 1997 and January 1999, 50 registered accidents happened within the terminal (source: 
note hooks, traffic police). On the average that is 2,6 accidents a month or 0,9 accidents invalving 
passengers per million passengers carried. The "normal" levels of accidents involving passengers are 
between 4 and 10 accidentsper million passengers (O'Flaherty, C.A., 1997). Kejetia terminal alone 
takes in 15 %, which is quite high. 
There is no fire control plan. 

The major bottlenecks in the operation of the terminal are therefore as follows: 

• The large and growing number of activities combined with the restricted area gives a large 
pressure on the terminal; 

• Many vehicles are unnecessary parked, thereby decreasing the potential capacity; 
• Operators are not educated in traffic awareness; 
• Because of the first co me first go principle and fullload principles used, there are long waiting 

times for both operators and passengers; 
• No one takes care of management activities like control of behaviour of drivers, administration, 

control and behaviour of collectors; 
• No maintenance has been done which is the cause of the overall detoriating state of the terminal 

and the floodings in the rainy season; 
• Passengers are not feeling comfortable at the terminal because it is not safe and information is 

limited. 
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6.6 Conciosion 

The indicated before, the aim of this chapter is to find the major bottlenecks in the actual physical state 
of the terminal and the functioning of the terminal. These major bottlenecks will be used to define the 
terms of reference and to find the major opportunities for improvement of the capacity of the terminal. 
These opportunities will be presented in chapter 11, recommendations. 
The major bottlenecks that can be found in the boxes at the end of each section are now placed in an 
integrated picture: 

DEMAND 
Vehicles 
Passengers 
Operators 

CONGESTION IN CBD 
(Chapter 5) 

CAPACITY KEJETIA 
TERMINAL 

Inefficient operation 
Bad physical state 

DEMAND 
Trading and 

hawking 

Figure 6.1: lntegrated picture of the major bottlenecks in the actual profile of Kejetia terminal 

In fact most of the bottlenecks are subjective influencing capacity. Only the parking de mand and 
vehicle demand can be put in objective numbers. These will therefore be used in further calculations 
and used as the main indicators of capacity. 

These main indicators of capacity are summarised in the following box: 

Future operation of Kejetia terminal will have to be based on scenarion B. Because the other 
scenario can't be sustained. At the start of the operation of the new Kejetia terminal, the average 
daily flow will be 6.900 vehicles. The turnover rate is estimated to be 4, because of a more 
efficient operation it will be higher than in the old situation ( turnover rate of 3 according to 
studies ofCEPA). 
For further calculations both growth rates, 3,6 % and 6 % will have to be used, because the real 
growth rate lies somewhere in between 

On the next page aerial photographs of Kejetia terminal are presented. The first is taken before 
construction started, the second is taken just after the evacoation at the start of the construction. 
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7 

7.1 Introduetion 

This chapter can he divided into two parts. The first part concerns the needs of all three population 
groups. These are the needs ofthe passengers (section 7.2), operators (section 7.3) and managers 
(section 7.4). Their needs or required improvements arebasedon the results ofthe questionnaires, see 
appendix 7.2 for the results and appendix 7.3 fora summary of the results. The needs can be split up 
into physical needs and operational needs. Physical needs concern improvements of facilities, layout 
and infrastructure of the terminal. Operational needs include improvements conceming the 
management, maintenance and use of the terminal. All needs are numbered from more to less 
important with number 1 as the most important need. 
At the end of this part, section 7.5, research question 6 wilt be answered. 

In the second part of this chapter (section 7 .6), the terms of reference or requirements for the design of 
Kejetia terminal are presented. Partly they are based on the needs and partly on the findings of the 
previous chapter. The design made by CEPA (Comptran Engineering and Planning Associates) will be 
evaluated based on these terms of reference. This will be done in chapter 8. 
The terms of reference conceming the management and maintenance form the starting-points for the 
feasibility study, discussed in chapter 9. 
At the end ofthis part, section 7.6, research question 7 wil/ be answered. 

7.2 Passenger needs 

Physical needs 
The physical needs arebasedon the answers of question 12 of the passenger questionnaire (see 
appendix 7 .2.1, question I 2). These most botbering factors have been transferred to the major needs 
and are as follows : 

'n bl 71 M . h . I d a e .. aJor pnystca nee spassengers 
Physical Needs Frequency Total 1 Weighting 

factor 

1. Impravement of toilet and urinal facilities 125 425 0.29 
2. Impravement of waiting facilities Iike shelters, sheds 111 425 0.26 

and seats 
3. Provision of drainage facilities and impravement of 100 425 0.24 

surface conditions, pavement 

4. Provide piaces for pedestrians to walk, walking mails to 89 425 0.21 
improve safety and lights to improve security 

. . 
I. Th1s IS 82% of the total number of answers to this question, which was 520. Each passenger had to choose 

the three most bothering factors. The total number of passengers interviewed is 184. 

Operational needs 
The operational needs arebasedon the answers of question 11 of the passenger questionnaire (see 
appendix 7 .2.1, question I 1 ). Aiso for this question, the most botbering factors have been transferred 
into major needs. 
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'n bl 72 M . a e .. aJor operatwna d nee s passengers 

Operational Needs Frequency Total Weighting 
factor 

1. Improve sanitary conditions, cleaning of the terminal 125 425 1 0.29 
2. Reduce the overcrowding of the terminal, especially by 117 341/. 0.34 

hawkers 
3. Reduce the long waiting times 83 341 0.24 
4. Irnprove and control the careless behaviour of operators 72 341 0.21 

by education 
5. Provide adequate security ( like guards and police) to 69 341 0.20 

eosure the safety of passengers 
. . . . 

I . One of the answer poss1bli1t1es of quest10n 12, but actually an operatiOnai1mprovement. 
2. The total number of answers to this question is 508. Therefore these five answering categories form 67 % of 

the total number of indicated botbering factors. 

7.3 Operators needs 

Physical needs 
The major infrastructure and facility improvements according to operators are presented in table 7 .3. 
These major needs arebasedon question 12 of the operators questionnaire (see appendix 7.2.2) 

'n bl 73 M . h . l d a e .. aJor P• zysLca nee s operators 
Physical Needs Frequency Total Weighting 

factor 
1. Provision of lights to improve security 46 153 I 0.30 
2. Provision of drainage facilities and improverneut of 42 153 0.27 

surface conditions, pavernent 
3. Improverneut of sanitary facilities like toilets and 33 153 0.22 

refreshrnent places 
4. An increase of the number of parking places 32 153 0.21 

.. .. 
I . Th1s 1s the total number for these four answenng categones. Th1s IS 80 % of the total number of answers, 

which was 191. The total number of operators interviewed is 80. 

Operational needs 
The major operational improvements according todrivers are presented in table 7.4. These major 
needs are based on question 11 of the operators questionnaire (see appendix 7 .2.2) 

'n bl 74 M . a e . . a}or operatwna d nee s operators 
Operational Needs Frequency Total Weighting 

factor 
1. Reduce the overcrowding of the terminal, especially by 50 127 I 

hawkers 
2. Long waiting times before departure 40 127 
3. Reduce the comQetition between drivers 21 127 
4. Reduce the fees of locals and branches 16 127 

1. The total number of answers to th1s quest10n was 167. So, 80% IS formed by these four answenng 
categories. 
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7.4 Local Management needs 

Physical needs 
The physical factors which managers would like to see improved at the terminal are: 
1. Imprave toilet and urinal facilities; 
2. Imprave sanitary conditions; 
3. Waiting facilities like shelters, sheds and seats; 
4. Provision of lights; 
Additional physical needs are a one-way system and uniform offices for allloading points. No 
operational needs were identified. 

Because these needs resembie the major needs of operators and passengers and the total number of 
local managers interviewed is only 15, these will not be used for the calculation in the next section. 

7.5 Conciosion needs 

The major physical and operation needs can now be summarised as follows: 

T. bl 75 M . h . l d a e .. a1or p•tyslca nee s / 
Physical Needs /_--·· ~f- -Score 1 

1. Impravement of sanitary facilities like toilets and refreshment places (,36.2 +173 = 43.5 
2. Provision of drainage facilities and impravement of surface conditions, 22f:O+ 11.3 = 35.3 

pavement 
3. Provide places for pedestrians to walk, walking mails to imprave safety 18.7 + 13.8 = 32.5 

and lights to imprave security 
4. Impravement of waiting facilities like shelters, sheds and seats 28.9 
5. An increase of the number of parking places 6.7 

1. The wetghtmg factors are multlphed by the frequency. Por the st mil ar needs of passengers and operators, the 
scores have been summed up. 

T. bl 76 M . d a e .. a}or operatwna nee s 
Operational Needs Score 
1. Reduce the overcrowding of the terminal, especially by hawkers 39.8 + 19.5 = 59.3 
2. Imprave sanitary conditions, cleaning of the terminal 36.3 
3. Reduce the long waiting times 19.9 + 12.4 = 32.3 
4. Imprave and control the careless behaviour of operators by education 15.1 
5. Provide adequate security ( like guards and police) to eosure the safety of 13.8 

passengers 
6. Reduce the competition between drivers 3.6 
7. Reduce the fees of locals and branches 2.1 

7.6 Terms of reference 

The terms of reference are directly basedon the major needs. But the major bottlenecks of the actual 
profile have also been transferred into the terms of reference. Forthese terms of reference no 
weighting factors can be applied so these are integrated based on the insight of the researcher. 
The suggestions for impravement given by the passengers, operators and managers in the open 
questions (for instanee questions 13 and 14 of the passenger questionnaire, see appendix 7 .2.2) were 
also used. 
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7.6.1 Physical terms ofreference 

1. A suftic i ent number of toilet and urinal facilities; 
2. A suftïcient number of waiting facilities like shelters, sheds and seats; 
3. Pavement of the terminal, preferably asphalt; 
4. Provision of drainage facilities; 
5. Development of a sufficient number of parking bays or parking lots; 
6. A good lighting system llights, so that the whole terminal is illuminated at night; 
7. Good separation of traffic, each population group it' s own paved routes and places of abode; 
8. Proper demarcation of sub-stations (taken into account their destination, the districts and regions); 
9. Different routes for inlets and outiets I incoming and outgoing vehicles; 
10. More and wider lanes and a better intersection design for bothentering and leaving cars; 
11. Eating facilities for drivers I a canteen; 
12. More parkingspace for large buses in the new designs; 
13. Removing of all unnecessary structures and activities. 

7.6.2 Operational terms ofreference 

1. Restrietion of the fast growing demand and cut down of overcrowding; 
2. A dynamic operation, short parking times and waiting times for passengers; 
3. Better cleaning and other maintenance of the terminal, better sanitary conditions; 
4. Adequate security to ensure the safety of all users of the terminal; 
5. More control of quality, overloading and roadworthiness of vehicles; 
6. More control and education of obeying of regulations by drivers both inside and just outside the 

terminal by the locals I branches; 
7. Better and more information services to passengers; 
8. More orderly use of the terminal by vehicles I operators; 
9. More control of the activities of passengers, pedestrians, traders, hawkers and trolley pushers to 

get a more orderly use of the terminal; 
10. Better administration and data collection by both the locals I branches and overall management. 
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8.1 Introduetion 

In this chapter, three different evaluation studies are performed. Firstly, the observed construction 
period, February to May 1999, is evaluated (section 8.2). Secondly, the design made by CEPA 
(Comptran Engineering and Planning Associates) is evaluated (section 8.3). Thirdly, the capacities of 
the three satellite terminals are analysed (section 8.4). 
Evaluation of the preparation and start of the construction produces insight in large-scale construction 
projects in Kornasi and or Ghana, funding and the capacity of the construction industry conceming the 
rehabilitation of terminals. It also gives a better idea of the typical problems and delays, which can be 
taken into account for the time planning of the recommendations in chapter 11. 
Evaluation of the design made by CEPA is based on a comparison with the physical and operational 
terms of reference. The design bas to contribute to the most urgent needs of the population groups. 
The capacity analysis of the three satellite terminals Asafo, Bantama and New Tafo is partly based on 
observation and partly based on the checklist used to determine the actual profile of the Kejetia 
terminal. 

8.2 Background of the design for Kejetia terminal 

In 1998, the Govemment of Ghana (GOG) received funds from the IDA (International Development 
Association) of the World Bank for rehabilitation of transport terminals in the five main cities of 
Ghana. For Kornasi the amount was not sufficient to rehabilitate all of the main terminals. There are 
four main terminals in Kornasi based on size and importance. Besides Kejetia, rehabilitation of the 
Asafo, Bantama and New Tafo terminals is important for city development. Although the city 
engineers argued to first rehabilitate Asafo, Bantama and New Tafo, the Assembly decided to first 
de vel op Kejetia. This because of the central and important position and the prestige for the city as a 
whole. 
OPEC, being processed by the World Bank contributes 70% ofthe funding. WB advised the DUR and 
this institution handles the loan from now on. 30% of the funding is contributed by the GOG. The 
GOG is the employer ofthe project. CEPA is the engineer and consultantand in July 1998 Limex 
Construction limited was the contractor. Limex has taken care of all the construction works around the 
terminal. Appiah & soos bas been appointed as the contractor of the terminal. 
Total funding in Cedis: 4.250.000.000 
(Source: Quarcoo, DUR) 

Comptran Engineering and Planning Associates used data of the final report KTMRP of the Integrated 
development consultants and performed many additional studies as inputs for the design. Tagether 
with Limex constructars cost estimates and engineering drawings were made. As direct representatives 
of the GOG, the DUR and city engineers of Kornasi take care of the supervision of the project. 
The funds received are not enough to imptement the whole design; not all of the offices and passenger 
waiting sheds can be placed. After complete finishing of Kejetia, the other above-mentioned terminals 
will be rehabilitated. Also forthese terminals, designs have been made. 

A description of the logistics before the start of the construction, the start of the construction at site 
and the appropriateness of the construction process are discussed in appendix 8.2. The major 
conclusions of the start of the construction process are now briefly discussed. 
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Condusion background ofthe designfor Kejetia terminal: 
Fund raising, especially local fund raising is difficult. Implementation of designs I plans takes a long 
time because for many parties it will only cause discomfort. 
Operators, shop owners and other users of the terminal have to be convineed of the fact that changes 
will bring profit on the long term otherwise they are reluctant to changes. Although the KTMRP uses 
German expertise, the execution of the Kejetia terminal project is completely taken care of by 
Ghanaian companies. So, local companies are available and capable of setting up large projects like 
the rehabilitation of Kejetia terminal. 

8.3 Physical Evaluation Design 

The physical evaluation of the design is based on the terms of reference. Herefore, the indicators of the 
checklist used to describe the physical characteristics of the former Kejetia terminal are used. This 
because of the fact that the checklist covers all subjects of the terms of reference. 

8.3.1 L>e~anui 

As was already indicated in chapter 6, the throughput growth rate of the terminal will be between 3,6 
and 6 %. The flow in the first year, after construction has finished, will be 6.900 vehicles duringa 
typical day. Kejetia will be only for Western regions (10 %) and intra-city operations (50 %), together 
60 % (see section 6.3 for more details). 
The total number of parking places in the new design is 268. The former total number is estimated to 
be 390, although there were no official parking places. The number of parking places is less in the new 
design because of two reasons. The first reason is that part of the terminal has become part of the 
thoroughfare, so the total area bas become smaller. The second reason is that there are more 
circulation roads within the terminal, so there is less space for parking. 

The waiting time will be less because the terminal will only be used forintra-city and Western 
operations and vehicles waiting Jonger than 2 hours will have to park outside the terminal. The 
turnover rate was 3 before construction started and 1,5 during the flow studies of this research, see 
table in section 6.4.5. The turnover rate will be higher for the future terminal, assuming a more 
efficient eperation (including strict parking time control). Therefore, it is assumed that the avèrage 
turnover rate will be 4 until the maximum capacity is reached. 

The maximum hourly accumulation would be 1072 (4 x 268). Then, the maximum capacity will be 
12.864 vehicles daily. With a growth rate of3,6 %, it will take 16 years before the maximum capacity 
will be reached again. After 15 years, the manageable capacity will be reached (90 % of the maximum 
capacity). Before the year 2014, alternative parks will have to be developed, see chapter 11. 
If we assume that the number of passengers for each direction bas the same distri bution as the 
operation, the total number of passengers will also decrease by 40 %. 
The number of other users will also decrease, mainly because of the reptacement of many functions to 
the thoroughfare. This will be less than 40 % though. Many traders and hawkers will still prefer to 
trade at the terminal because of the central position. 

The design for Kejetia terminal made by CEPA, is restored in the following map. At the same time, 
the improvements of the road network caused by the KTMRP are restored. The former roundabout 
will disappear. 
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LEGEND MAP 8.1 

1. Former Kejetia roundabout 5. Sector 2 
2. Taxi rank 1 at Bantama road 6. Toilet buildings 
3. Taxi rank 2 at Mampong road 7. Recreational area 
4. Sector 1 8. Entry I exit at Park Road 

In between sector 1 and 2, the management and ticket offices are located and also the entry road to 
sector 2 
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8.3.2 Infrastructure 

Overalllayout 
The terminal is diyided in two parts. The first part is called sector 1 and is meant to be used by small 
buses. The second part, called sector 2, is for bigger and large buses. Sector 1 has both entry and exit 
gates, sector 2 bas only two exit gates. All these gates will make collection of revenues easier. In 
sector 1 a big recreational area is designed. In sector 2, a maintenance pit and toilet buildings are 
located (see legend, map 8.1). 
There are two separate taxi ranks (see 2 and 3, map 8.1). One is completely closed and not connected 
to the terminal, the other one bas an own entrance but uses the exit of the terminal. It is not clear why 
this difference bas been made. Probably it is expected that Bantama Road is a busier road than 
Mampong road and therefore mustn't be interrupted too much. 

It is good that the eating facilities and toilet buildings are located on the outside of the terminal. This 
reduces conflicts between pedestrians and vehicles. It is strange that there are parking bays in front of 
the ticket and management offices in sector 2 and not in sector 1. The situation in sector 1 is much 
easier for passengers. All traffic separators are sufficiently used as walkways for pedestrians 

There are two reasons for the design of only one central entry I exit at Park Road. The first reason is 
that more entries I exits will interrupt the general traffic too much. The second reason is that with the 
future road network, it is easier to go in and out at Park Road from all directions accept for when a 
vehicle is coming from Adum. 
The driveway width of Park Road ranges between 6 and 13 metres. lt is a road in two directions and 
most of it' s length, it is a four-lane road. 

Lanes and tracks I Driveway design 
A major factor influencing the width of a lane is the boundary condition, i.e. whether there are walls or 
parking bays on each side. Aisles having bays on both sides are called double loaded aisles and those 
with bays on one side only are termed single-loaded aisles. Single loaded aisles are very inefficient in 
respect of space usage per vehicle and should be avoided wherever possible. 
The access aisle width required to allow a car to park/ unpark in one manoeuvre varies mainly with the 
angle of parking, and then with the bay width, see also parking demand (O'Flaherty, 1987, p. 261). 

lt is advisable to turn the only single loaded aisle around so it becomes a double loaded aisle and the 
inflow road will also be clear. It also impraves the free flow. This will be implemented in the final 
plan. 
The Aisle width is always 6 metres. This is a double-loaded aisle in a kerb to kerb module. The 
driveways are one-way. Direction signs on each corner of pedestrian bays will control this. 
The bay width is always 4 metre. Which is wider than the minimum width for large vehicles (3.25). 
This is very good because there are a lot of goods, passengers and hawkers surrounding the vehicles. 
The aisle width of 6 metres is small, 6.5 or 7 would have been better (according to standards in the 
O'Flaherty book) but because the bay widths arebiggerand the angle ranges between 10 and 45 
degrees, it will be sufficient. As the parking angle becomes flatter, the less aisle width is required for 
parking manoeuvres. 

The direction ofthe flow will always be one way. This will make parking easier and quicker. The 
speed of vehicles will only be high on the free inflow lane into sector 1 and 2 and on the free outflow 
lane in sector two. The other lanes are disrupted by a collector lane, leading to the exit of the sector. 
Therefore, operators can't speed up too much. 
The circulation pattem is very clear but it is questionable if it will work in practice. Drivers always 
want to sneak, take the shortest ways and therefore will be driving in two ways, especially in the back 
part of the terminal, sector I. 
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Entry I exit design 
Although the entry and exit are located at the same place, they are clearly separated. The only conflicts 
that can take place are between vehicles and pedestrians. In genera!, the greater the driveway width 
and radii, the easier it is for motorists to access the terminal quickly and efficiently. But driveways in 
areas with high pedestrian volumes should be designed for lower vehicle entry (and exit) speeds. 
Besîdes this, pedestrians outside the terminal need to have unobstructed sight lines, so they can see all 
the drivers teaving the terminal. 
There will be no obstructed sight lines caused by the design, but it is possible that traders will stay in 
the way. Therefore, guards will have to help people in a safe crossing ofthe inflow and outflow lanes 
of the terminal. Other measures to prevent accidents could be zebra crossings in combination with 
traffic lights. But this will be more expensive. 

The intersection design is very good for vehicles. Although the traffic flows on Park Road will be 
large, 20 roetres before the entrance of the terminal, the road changes from two into three lanes. 
Therefore, general traffic will be able to pass vehicles that turn off the road very easily. For vehicles 
exiting the terminal, there is enough space to wait until one is able to turn on the road. As indicated 
before, there will be no conflicts between entering and exiting vehicles. 

Barriers I Fencing 
There is a fence around the sector 1 part of the terminal. Sector two is feneed by shops. But both 
sectors are already naturally feneed because of height differences. Vehicles, except for taxi's, can only 
go in and at the entry I exit. Because the terminal is surrounded everywhere by 20 cm high walkways. 
Pedestrians or passengers can get in and out at the entry I exit and at the thoroughfare. 

Pedestrian I passenger crossing facilities 
There are walkways all around the parking sectors. This enables pedestrians and passengers to walk 
safely at the terminal. These all-around walkways have a double function, they are also used to 
separate the inflow and outflow lanes from the terminal. The height of these medians is 20 cm. In 
between the parking bays there are waiting sheds and pedestrian waiting bays. The walkways are well 
defined by change of surface material and pavement markings. 
The terminal will be neatly arranged, so it will be easier for pedestriansl passengers to find their way. 
Still, pedestrians or passengers will sametimes have to cross vehicle lanes. But besides the free inflow 
and outflow lanes around the terminal, the speed of vehicles will not be very high. 

With the new design for Kejetia terminal in combination with the KTMRP (see chapter 5), less 
pedestrians will be walking through the terminal. In the new design there will be a pedestrian 
thoroughfare between the terminal and the market in the form of a park. Also the postoffice and police 
station will be in this area which also means less pedestrians within the terminal area. 
There are special trolley paths around the terminal but not within. But, the number of trolley pushers is 
very small, so this will not cause too many problems. There will be a special area for traders, the so
called recreational area. 

Trafjic separation 
There is a clear traffic separation. Different types of buses are separated and the taxi's arealso 
separated from the buses. There is a separate area with eating and recreational facilities, a separate 
area for maintenance of vehicles and a separate area with sanitary facilities. The ticket and 
management offices are also separated, in the middle of the terminal (see also layout of the terminal). 
For passengers and pedestrians there are separated waiting and walking facilities. Only for hawkers 
there is no special developed area. But this will not be possible in practise anyway. Hawkers would 
still be all over the place, especially around arriving or departing vehicles. 

Road surface conditions and drainage 
Concrete paving blocks have been specified for all terminals. The pavement design was based on 
evaluation of data from field studies and guidelines presented in the Asphalt Institute Information 
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Series No.91 "Asphalt pavement for parking lots and driveways" and adapted to cater for paving 
blocks basedon work done by the United States Civil Aviation Authority. Adequate drainage has been 
provided within and around the terminal. All drains are covered and provision for lifting the cover 
slabs for routine maintenance has been made. The groundwork under the pavement needs to be a sand 
layer, otherwise the blocks will move. 

Regu/ation 
Traffic management measures such as pavement markings and signs are provided at all terminals 
(Comptran, 1998, p.2). 
The lighting system is basedon a study done in 1991 by the Integrated development consultants (see 
reference 22). If this will be completely implemented, the total number of fittings supplying lighting in 
the area will be 36. The average horizontal illumination in this area will be 52 lux. Other areas of the 
terminal such as those areas between buildings will have to be lit either using ordinary fluorescent 
lamps or outdoor lights (Integrated development consultants, 1991, p.96). 

8.3.3 Facilities 

Management offices I ticket offices 
Both kinds of offices will have to be shared by different locals. Because there will not be enough 
offices for all the different locals I branches (112 of GPRTU). 

Sanitary facilities 
In 1996 the user rate range of people using the toilets at Kejetia terminal was between 3.500 and 4.500 
(Mensah, 1996, p.14). The design standard is 50 persons to one privy room, which means that in total 
90 privy rooms are necessary. 4 blocks of 20 privy rooms and an urinal have already been built. This 
will be sufficient fora long while because the terminal will be less intensively used. In 1996 the total 
flow was 9.850 ((1,08l11.490). Assuming a future growth of 3,6 % and a start flow of 6.900, it will 
take 10 years before the toilet buildings will not be sufficient anymore ((1,036t = 9.850: 6.900 = 
1.43, then x = 10 ). But because of the additional urinal, this will be Jonger. With a growth rate of 6 %, 
an the attractiveness of the new toilet buildings, this will only be sufficient for 5 years. Therefore, 
additional toilet buildings will have to be built in the thoroughfare or zoo areas. In the toilet buildings 
there will also be refreshing facilities. 

Waiting facilities 
In between every block of parking bays, waiting sheds will be built. Based on the experience of the 
New Tema station in Accra, these will be largely sufficient. 

Storage facilities 
There is no specially designed storage building I office. While two storage facilities will be necessary. 
Firstly, for the storage of materials, spare parts and equipment, necessary for the maintenance of the 
terminal. Secondly, for the storage of baggage and goods for passengers. For the first one, a depot will 
have to be built in the vehicle maintenance area. For the second one, a ticket or management office 
could be used. 

Eating facilities 
There is a special area designed with eating facilities. There is also a public restaurant (already built) 
in the zoo area, which is very close to the entrance of the terminal. 

8.3.4 Parking supply 

Parking spaces I toading bays 
There are different parking bay sizes. The first size is fora small trotro or rninibus. The width is 4 
metres and the length 8 metres. The second size is for bigger buses. The width is 4 metres, the length 
between 9.2 and 10.8 metres. The third size is for large buses. The Iength varies between 10.7 and 11.8 
metres. The bay depth also varies. From 8.5 metres for the second bay size to 11.3 metres for the third 
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bay size. All sizes of the bays are sufficient for the type of vehicle they are developed for. In total 
there are 20 bays for large buses, 30 bays for bigger buses and 154 bays for minibuses. The number of 
taxi bays in the separate taxi stations, are 64. The total number of parking bays is 268. 
Based on the planned use of the terminal, the total flow will consist for 17 % of LDV, for 43 % of 
trotra's and for 40% of taxi's (see table 9.1, chapter 9). But because taxi's have a much higher 
turnover rate it is difficult to say if the distribution of different sorts of parking bays is sufficient. 
Although the future policy is to stimulate large buses, for many intra-city destinations operators will 
still prefer small buses because the operation is much faster. The number of parking bays for large 
buses will be sufficient for a very long time. Bath sectors are flexible, sector 1 could be adapted for 
large buses (provided that the kerbs are removed at the end of the parking bays row) and sector 2 
could be adapted for the use of smaller buses. 
The angle of parking is 45 degrees for the first two farms of parking bays and the angle of entry of the 
big bus parking bays is 10 degrees. The parking metbod is advance- reverse. 
There are no separate alighting and boarding places. Although this is a popular form of design for 
European bus stations, it would nat work for the Kejetia terminal. First of all, a lot of the passengers 
have a lot of baggage and goods, which are packed on top of the vehicle and can' t be unpacked very 
quick. Secondly, hawkers will make this alighting place overcrowded. 

8.3.5 Condusion physical evaluation design 

As a general condusion of this section, it can be concluded that the design is very complete and based 
on profound considerations and studies. In appendix 8.1.4, it is checked if the design meets the major 
terms of reference. 

General conclusion: 
There will be much less congestion within the terminal because of the one-way circulation. The 
terminal will be mainly used for intra-city operations and therefore the average parking time will be 
much lower. Based on the throughput growth rate, the capacity of the terminal will be sufficient until 
2014 (see 9.3.1). In 2000, the capacity utilisation will be 61 %. 

More specific conclusion: 
The pavement is appropriate because the pavement blocks are very strong, locally produced and nat 
very expensive. 
Additional measures for pedestrians at the entry I exit and within the terminal at busy crossing points 
are necessary. Also additional toilet buildings will be necessary in future. 
One of the planned ticket offices or management offices could be used for baggage storing. 
All other facilities will be sufficient. A double police station (there is also one planned in the 
thoroughfare) doesn't seem necessary though. 

Although almast all of the physical terms of reference are met by the design, the success on the long 
run largely depends on the way the terminal is used and maintained. Proper demarcation of sub
stations will sufficiently be taken care of in the farm of signboards. The management has to stimulate 
the different associations to take care of this. 
Por more security and a dynamic operation, control by guards will be necessary. Which will be part of 
an efficient management. 
lt will be the taskof the guards to see that trading activities remain within the bounds of decency. 

8.4 Capacity analysis 

The capacity of Kejetia would be improved by a redistribution of certain destinations from Kejetia to 
the satellite terminals. Asafo, Bantama and New Tafo are the three largest terminals. In this section, 
their capacities to take over some of the destinations of Kejetia are determined. 
The capacity analysis of these stations is less detailed than that of Kejetia. It includes vehicle 
characteristics, a description of the actual physical situation, parking demand (taken over from CEPA 
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and basedon observation), the destinations served, the number of vehicles eperating at the terminal 
and the number of employees. 
To be able to say sernething about the capacity utilisation of the terminals, parked cars were counted 
on Monday mornings. Th is because of the fact that many farmers are coming to trade and it therefore 
very busy at these terminals. During the observation of the terminals, which took place in the month 
April, it was even busier at the terminals. First of all, April is a busy month because the farming 
season is over, the rainy season almost begins and many traders go back to the rural areas. Secondly, 
the executives at the different terminals indicated that more vehicles started tooperateat their terminal 
because of the construction taking place at Kejetia. 

I. Kejetia 
terminal 

2. Bantama 
terminal 

3. Asafo Market 
terminal 

4. Subin Valley 
car park 

5. NewTafo 
terminal 

8.1: Satellite terminals 

8.4.1 Satellite terminals 

Asafo terminal 
The Asafo terminal is located between 24 February Road and Lake road, bebind Asafo Market The 
total area size is 19 % of Kejetia terminal (75-80.000). Asafo and Kejetia terminal are located close to 
eachother, within the CBD. 
The peak number of vehicles parked on a Monday morning in April was 215. The number used by 
Comptran (see table parking demand, section 8.4.3) is 289. 
The secretary of the biggest branch of GPRTU was interviewed. Operators under this branch have nine 
different destinations. In total there are 5 Accra branches and 7 others. Also PROTOA is eperating 
from this terminal. 
The terminal is divided in seven sub parking areas in the form of gangways. Some areas are more 
intensively used than others are. On the observed Monday morning, the terminal was occupied for 60 
percent. At this station there is also a fuel station and a cleaning place for cars. 
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Bantama terminal 
Bantama station is located between Bantama highstreetand Western Bypass road. This is the smallest 
terminal, the total area size is only 3 % of Kejetia terminal. From here vehicles are going to the 
northem-westem regions. On the observed Monday morning, only 20 % of the terminal was occupied. 
There were 12 cars parked of which two trucks. Trucks are mostly parked there fora whole week, 
because they are only used once a week. There are two locals and one branch (which is for trucks). At 
this terminal, an influx of passengers is noted since February. At one of the two locals, the number of 
vehicles loading a day increased from 7 to 17. At the other local, 10 to 12 vehicles are weekly extra 
eperating now. The average number of workers at each local is 17. The terminal is very vacant as can 
be seen in photo 8.1 below. 

New Tafo terminal 
New Tafo is located on the Northern Bypass Road (part of the Ring Road). It is easy to reach, coming 
from the north, north-east, east or south-east of Ghana. The total area size is estimated to be 10% of 
Kejetia terminal. 
At New Tafo, vehicles are eperating with destinations to the north, north-east and east of Ghana. At 
New Tafo there are 12 sub-stations, of which three are truck stations. On the average 3 buses a day are 
eperating from each of the stations, with on the average 40 passengers a bus. 
On a busy Monday moming in April, the peak number of cars parked was 56 (6 minibuses, 20 big 
buses, 20 trucks, 6 taxis and 4 cars). Most space at the terminal is taken by trucks, while trucks only 
leave once a week. The peak number of cars parked according to the findingsof Comptran is 89. 
The average number of workers werking at each station is 30 (5 executives, 11 porters, 10 loading 
boys and some others), which is twice as much as at Kejetia. Especially the number of porters is 
striking. 
On the observation day, only 35 %of the terminal is occupied. The terminal is very vacant. Like 
Bantama there is a market nearby which is not intensively used. 

Photo 8.1: Bantama terminal Photo 8.2: New Tafo terminal 

8.4.2 Demand 

In the following tables the de mand and physical characteristics of the New Tafo, Bantama and Asafo 
terminals are compared to the checklist used to determine the physical state of Kejetia terminal. The 
characteristics of the three terminals are restored next to each other. 

Vehicle characteristics 
NewTafo I Bantama I Asafo 

Type of vehicles Bus, cargo trucks I Bus I Bus, taxi and trotro 
Annual future traffic growth 3,6 % (the lowest estimate for Kejetia) 

8.4.3 Physical characteristics 
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lnfrastructure characteristics 
NewTafo Bantama Asafo 

Total area 8.000m.l 2.670 m"' 15.080 m.t 
Spaces for physical expansion Only if part of the Only if part of the Only if tank station is 

market I some shops are market I some shops replaced 
evacuated are evacuated 

Number of Janes/tracks One from the entrance One lane, both for One collector lane, 
all around to the exit inflow and outflow seven lanes into the 

gangways. 
Number of entfances and exits one entry and one exit One entry/exit Four entry I exits 
and their layout 
Barriers, fencing By offices and shops 
Traffic separation No traffic separation. No traffic separation. only separation of 

different types of 
vehicles. 

Intersectien design No 
Turnaround conditions None 
Road surface conditions Completely unpaved Weil compacted but Poorly paved sections 

with many potholes unpaved but two thirds unpaved 
Loading and unicading spaces, No official 
berths 
Drainage No collector or Covered concrete No collector drains 

peripheral drains within lined primary drain 
the terminal running through the 

terminal. Unconnected 
secondary drains 

Pedestrian crossing facilities Not available 

R l el{u atory c ha ractensttcs 
NewTafo I Bantama I Asafo 

Markings Not available 
Signs Not available 
Lighting Insufficient 

Facilities characteristics 
NewTafo Bantama Asafo 

Offices for the management Offices for GPRTU. At Asafo also offices for PROTOA 
Sanitary facilities (toilets and There is a brand new There is a public toilet No toilets, urinal in bad 
urinals) toilet building, built in nearby the terminal condition 

1999 
Refreshment facilities Not available 
Waiting facilities There are no official waiting facilities. But There is only a waiting 

passengers are allowed to wait in the offices, if facility for the bus 
necessary. station. 

Starage facilities lmprovised No Yes 
Eating areas No official, only informal woeden chop bars. 

p k" ar tnl{ suppty c ha racterzsttcs 
NewTafo I Bantama I Asafo 

Parking places No official 
Restrictions None 
Designated spaces or bays No official, at Asafo terminal parking gangways 
Turning movements No special facilities 

demand characteristics 
NewTafo Bantama Asafo 
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Peak 89 27 289 
accumulation A 

Turnover B 727 329 1854 
Average parking duration 98 62 75 
(min) 
%parking 
< 30 min. 78 76 71 
< 1 hr. 84 90 75 
> 2 hrs. 14 6 10 

Source: Development of Transport Terrrunals, Comptran Engmeenng and Planmng Assoc~ates, 1998, p.30 
A. Peak number of vehicles parked during the day. Not known is on which day, in which month the flow 

studies have been done. 
B. Number of vehicles utilising the sameparking place during the day (6 am to 6 p.m.). 

8.4.4 Condusion capacity analysis 

The physical characteristics of the satellite terminal are comparable with Kejetia befere construction 
started. The physical state of the terminals is largely insufficient. But because the terminals are hardly 
used, their detoriating state is not as probiernatie as it was for Kejetia. Asafo terminal is the most 
neatly developed and organised terminal. 
The capacities of the three satellite terminals are under-utilised. Purely based on space occupation. 

The big question is still if these satellite terminals are capable of taldog over the forrner northern 
operations of Kejetia. This means that at Bantama and New Tafo together, 93 parking places (40% x 
388 x 60 %) will have to be made available. The answer to this question is that it will only he possible 
for a short time. 
Based on a throughput growth rate of 3,6 %, a bad physical state and lack of an independent and 
overall management, the capacities of the terminals will be insufficient very soon. Therefore, these 
terminals can only be seen as temporary terminals. At both places, the terminals could be expanded by 
taking in part of the market For New Tafo this is worth while because it is Iocated next to the 
ringroad. Bantama is very small and is not directly located at a main road. For the Nortb-west and 
Western destinations a new terminal will have to be developed, located next to the ringroad. The 
capacity space not in use at Asafo terminal is 40 % (the same as for the new Kejetia terminal). When it 
takes over the Southern destinations from Kejetia, the maximum capacity will be reached. So, the 
replacements of destinations from Kejetia to these terminals is not a durable solution. 
Within the next 2 years new terminals will have to be developed in the nortb-west and south of 
Kumasi. There will be no money to develop them neatly, but ifthe area is taken large enough, this will 
not be a problem at first. In a later stage these areas will have to be neatly developed. 

For an effective decentralisation it would have been better if these alternative terminals would have 
been developed frrst, before Kejetia. Decentralisation would have been much easier and more logica!. 
For the operators eperating to the Northem and eastem regions, it would have been more attractive to 
start eperating at these developed terminals. 

8.5 Condusion 

The physical ingredients for a successful operatien of Kejetia terminal are available. An efficient 
managementand control as was indicated in sectien 8.3.5 can fill up the shortcomings of the design. 
The same accounts for an effective decentralisation. Operators whom are forced to operate at the 
satellite terminals will be inclined to keep on operating at the surroundings of Kejetia because they 
think it is more profitable. Strict control at the surroundings of the terminal by the traffic police is 
therefore necessary. 
The capacities of the satellite terminals are only sufficient for a short time. Alternative areas will soon 
have to be found and developed. This requires capacities at government level (see section 11.3). 
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9.1 Introduetion 

This feasibility study determines if proper management and maintenance of the terminal can be 
profitable. Based on the needs of the population groups it can be concluded that management and 
maintenance of the Kejetia terminal in the past have been insufficient. This caused discomfort for 
users, congestion and accidents within the terminal. 
For future operation it is therefore very important to determine if the generation of potential revenues 
can be adequate for cost-recovery and a sustainable maintenance of the terminal. The lifetime of the 
terminal has been determined to be 14 years (see section 8.3.1). The managementand maintenance of 
the terminal within this lifetime can be seen as a project. 
Basedon this study, the KMA can commission a management organisation because they have a good 
idea of the potential revenues and costs. 
In section 2, the assumptions on which the feasibility study is based are discussed. In section 3, all 
costs resulting from this project are described and calculated. All potential revenues are discussed in 
section 4. In section 5, the costs and revenues are compared. An annual subtraction of costs and 
revenues or cash inflows and outflows, results in a realistic profit value: the net profit value (NPV). 
This value is discussed in section 6. Also the result of the sensitivity analysis is discussed in section 6. 
Finally, in section 7 the major findings of the feasibility study will be discussed. 

9.2 Characteristics of future management 

Based on the terros of reference for management, the most ideal and appropriate way of management 
for the future Kejetia terminal is determined. This will be extensively discussed in chapter 11, 
recommendations. Here, the assumptions on which the feasibility study is based are only briefly 
indicated. These assumptions are as follows: 
1. Set up of the urban traffic & transport unit (UTU) and independent management at Kejetia 

terminal. This will cause 6 months of delay in the first year of operation. The costs will be taken 
account for by the UTU; 

2. Routine maintenance; 
3. Strict toll-collection and other revenue collection (fees and finesof hawkers, shops and 

billboards); 
4. Control of behaviour of all users. 

Other assumptions concern the de mand of the terminal. These are restored in the following table: 

T bi 9 1 De a e .. man dK ' ft. I eJe 1a errnma 
Demand Kejetia terminal Firstyear: 2000 Yearly 
Weekday_ totai throughput flow 6.900 vehicles (from 6 am to 6 _p.m.) 3,6 % annual growth • 
Modai split 17 %LDV '1. Same distribution as in 

43% Trotro's year 2000 
40% Taxi's 

0 •• 0 0 0 

l. In the sensitlVJty analysJs, the feasibJhty ofthe management With a higher growth rate (6 %) IS determmed. 
2. Trotro's and taxis together formed 50% of the total flow, LDV the other 50 %. After construction is 

finished, LDV form only 17% (10 %: 60% x 100) ofthe flow and trotro's and taxi's together 83%. 

59 



Feasibility Study 

9.3 Costs management and maintenance Kejetia terminal 

In this section, different cost groups are discussed. Costs can be made for minor maintenance, major 
maintenance, management and depreciation. There are also additional costs, which do not fall under 
one of the previous mentioned cost groups. The costs are based on the activities that have to take place 
for the most ideal management and maintenance. Some of the costs are based on very detailed 
information (see for example table 9.6) while others arebasedon estimations. 

T bl 9 2 Dïl a e .. 1 erent cost groups 
Activities Kinds of costs 
1. Costs for minor maintenance of the terminal 

• Emptying the dustbins • Equipment costs like brushes, shuffles, ricks, wheel barrows, 

• Cleaning the toilet buildings spades and piek-aks 
and other structures • Equipment I materials in stock 

• Sweeping and cleaning the • Labour costs 
surface • Administration costs 

• Bring the waste to a collection • Deposit place for the equipment and materials 
point 

• Desilt the drains ( once every 
two weeks) 

2. Costs for major maintenance of the terminal 

• Reptacement of lamps • Equipment 

• Mechanica} works like gates • Materials (pavement blocks, kerbs, drainage) 
and toilets • Labour (mechanics, engineer as a head) 

• Painting, repairing structures or • Storage place for equipment and materials 
pavement 

3. Costs for management of the terminal 

• Administration and registration • Labour costs (monitoring) 

• Control of behaviour of • Administration costs ( expected to be 10% of core sales 
operators (traffic related sales) e.g. communication costs, fumiture 

• Control of parking times costs) 

• Information services to • Costs for information servicestopassengers (speakers, 
passengers recorders, boards etc.) 

• Stimulation of co-operation • Working capita! 
between different associations 

4. Depreciation costs 
Ticket sales offices 
Managementoffices 
Passenger waiting sheds 
Shops 
V ehicle maintenance place 
Toilet buildings 
Lighting 
Depreciation costs of pavement blocks 

5. Other costs 1 

Electricity costs <. 

Water costs 
Income Taxes 
Insurances (TDP: 0.5% of all fixed assets costs) 

l . The KMA wil! not ask any land-use rents when they hcense the management of the termmaL 
2. All the electricity costs for street lighting I public places are shared among the whole population of Kumasi. 

For the offices though, electricity should have to be paid. 
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The depreciation, Iabour and material costs will be discussed in more detail in the following tables. 

Although the investments have been done before this project started, in future they will have to be 
replaced. Dependent on the lifetime of the asset, each year part of the initia! in vestment has to be 
saved. The depreciation of all assets is linear. This can be seen as costs. The amount saved is the value 
in year 0 divided by the total depreciation time. After the depreciation time bas expired, the asset bas 
to be completely replaced. 
The lifetime of the project is 14 years, which means that in 2014 the maximum capacity will be 
reached. The currency equivalent is ~t1200 to 1 guilder. 

T bl 9 3 D a e . . eprec.atiOn an d scrap va ue o ffi d 1xe assets. 

Depreciation Value in Depreciation Depreciation Buy newin Scrap Value 
and scrap value yearO time per year year 2010 
Asset Cedis (x 1000) Years Cedis (x 1 000) Cedis (x 1000) 

Pavement blocks 45.000 25 1.800 19.800 
I 

Management 101.000 20 5.050 30.300 
offices 
Ticket offices 102.000 20 5.100 30.600 
Mechanical 100.000 10 10.000 100.000 60.000 
installations 
Passenger waiting 306.000 15 20.400 20.400 
sheds 
Drainage works 420.000 10 42.000 420.000 252.000 
Parking area, 2.800.000 25 112.000 1.232.000 
walkways 2 

Toilet buildings j 350.000 15 23.340 140.000 126.000 
Total 4.224.000 219.690 660.000 1.771.100 

_]. I. Very strong concrete pavement blocks. The pnce of one blockIs çt600 (excl. VAT). Per I m , 50 blocks are 
needed. With a total area of75.000 m2

, the total casts are 45 million. 
2. Including lighting system and shops. 
3. In 2010 two extra toilet buildings will have to be built. 

Two remarks have to be made here. The first remark is that the above prices are based on estimations 
made by Limex construction Ltd, in their bidding contract. It was not possible to get these figures 
from Appiah & sons. 
The second remark is that the sum of the as sets above is 4.22 billion, which is al most the same as total 
value of the funding ( 4.25 billion). But many costs were made during the construction like evacuation 
of the terminal, site facilities, consultant fees and insurances for the works. The explanation for this 
small difference is two-fold. Firstly, half ofthe management offices and waiting sheds will be placed 
later (after new funding is received). Secondly, the prices are higher than those calculated by Appiah 
& sons. 

T bi 9 4 C a e .. ost o f I b ~ . cd' h a our orce m e IS per mont . 

Monthly Iabour costs Costs per person a dav Number Total costs per month 
Manaf{ement 

Managers 12.000 2 720.000 
Adrninistration 7.000 3 630.000 
Accountant 8.000 2 480.000 
Porters I Toll collectors * 12.000 10 (day) + 6 (night) 5.760.000 
Information services 6.000 3 540.000 
Training I education 100.000 
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Security 1 

Controllers I guards * 12.000 14 (day) + 6 (night) 1. 7.200.000 
Minor maintenance 
Officers maintenance 3 ' 600.000 
team 
Cleaners toilet buildings j 3 400.000 
Cleaners pavement * 15 2.000.000 
Major maintenance 
Engineer 16.000 1 320.000 
Workers * 8.000 8 1.280.000 
Carpenter 8.000 2 320.000 

Total costs in the year 2014: 244.200.000 

1. 24 hours a day. 
2. The police are responsible for the security at night but additional guards are necessary. 
3. See table 9.6 for detailed information about maintenance of toilet buildings. 
* Dependent on capacity utilisation. The amounts indicated hereare in fact the costs for the year 2014. 

T bi 9 5 Y a e .. t . I t earty ma ena cos s 
Yearly material costs Y early costs in Cedis Deviating costs for 2000 and 2010 
Management office 
Computers 160.000 1.600.000 
Administration 600.000 
Fumiture 120.000 1.200.000 
Information services 600.000 1.200.000 

Minor maintenance * 
l~uipment 1 1.665.000 
Cleaning Materials 2.400.000 
Major maintenance 
Lighting :~. 108.000.000 
Mechanica} engineering 
and repairing works 3 

211.200.000 

Desilting 1.200.000 
Desiudging 816.000 

Total 326.761.000 329.881.000 
1. Every year are 20 rakes (one for rt 12.000), 15 loadmg forks (one for rt-18.000), 20 bass brooms (one for 

rt6.500), 4 wheel barrows (one for rtlOO.OOO), 20 piek axes (one for rt20.000) and 15 shovels (one for 
rt15.000) necessary to do the maintenance work properly. According to Mr. Yeboah and Mr. Frainpong, 
environmental health department 

2. According to Mr.Boakye, electrical super intendent KMA, the monthly maintenance costs for one pole are 
250.000. 

3. This is 5 % of all initia! in vestment costs. 5 % of the materials used to construct the assets like pavement 
blocks and kerbs have to be in stock. 

* Dependent on capacity utilisation. The amounts indicated bere are in fact the costs for the year 2014. 

T bi 9 6 T . I a e . : .yptca annua operat10n an d ·1 b 'Id. mamtenance cost or a t01 et UI mg per mont h 
Costs 1996 1 2000z 
Manpower (3 persons, 2 times a day for 2,5 hours) 200.000 400.000 
Desiudging (1 pit 1t 10.000, 2 times a year) 34.000 68.000 
Cleaning materials 100.000 200.000 
Maintenance (20%) 133.600 267.200 
Management overheads & profit (30%) 200.400 400.800 
Total 5.068.000 10.136.000 
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I. Taken over from the report of A.Mensah, 1996, p.15 
2. Annual intlation is 25% (TDP, 1996, p.63) which means that in four years time the prices have at least been 

doubled. 

Total costs (with exception ofthe years 2000 and 2010) 
De predation 219.690.000 
Labour costs 244.200.000 
Material costs 326.761.000 
Total 790.651.000 

9.4 Potentlal revennes of Kejetia tenninal 

The different kinds of potential revenues will be presented in the following table: 

T bl 9 7 P a e .. otent1 revenues o fK .. 'al e1et1a tenrun 

Revennes in start of first Per unit Number Total revennes 
year of operation (2000) i yearly (Cedis) 
Registration & License fees for Taxi: ~10.000 (40 %) 4480 (112 x 40) z 17.920.000 
vehicles 1 Trotro: ~15.000 (43 %) 28.896.000 

LDV: ~20.000 (17 %) 15.232.000 
Tolls vehicles j ~600 for taxis 1378 x 360 4 297.648.000 

1t800 for a trotro 1481 x 360 426.528.000 
~1500 fora LDV 586 x 360 316.440.000 

Fines for vehicle owners lt5000 360 1.800.000 
Toilets Per visit: 1 00 2000 x 360 72.000.000 
Registration & Licencing fees Store: 10.000 30 300.000 
for sellers I hawkers 1 Stall: 5.000 20 100.000 

Hawker: 1.000 100 100.000 
Tolls hawkers lt200 a day 100 7.200.000 
Fines for hawkers and traders ~ 1000 per person 10 x 360 3.600.000 
Advertising boards Per board: lt500.000 50 25.000.000 
Telephone & cornrnunications 10.000.000 
services 
Baggage handling Per visit: 1t 100 200 x 360 7.200.000 
Total yearly revennes 1.229.964.000 
I. The amounts per umt are taken over from the report of TDP, 1996, p.66 
2. Based on results management survey 
3. Tolls collectedat New Tema station in Accra, Source: Vincent Addo, Traffic & Parking accountant AMA 

andreport TDP, 1996, p.66. 
4. The total number of vehicles daily visiting the terminal is 6890. Half of this number is inflow. The number 

of taxi's forms 40 percent of this inflow and the daily number are therefore 1378. 

9.5 Conciosion costs and revennes 

Without any further calculation, it can already be concluded that a good management is possible. The 
following explanations are given: 
1. The total annual revenues, which are~ 1.229.964.000 are much higher than the total annual costs, 

which are lt790.651.000; 
2. Some of the Iabour and material costs are dependent on total capacity utilisation. These costs are 

based on the experience of Kejetia before construction started or otherwise based on maximum 
capacity and indicated by *. So, for the first years of operation the total costs will be lower; 

63 



Feasibility study 

3. Both the total casts as wellas the total revenues are discounted at the sameinterest rate, this will 
therefore not influence the profit but the revenues are increasing with 3,6 % yearly because of the 
throughput growth rate. 

For some years extra casts or revenues will be made. This is restored in table 9 .8. This means that in 
2010 the casts are much higher than the revenues. A cost benefit analysis is therefore necessary to 
determine the feasibility of this project. 

Table 9.8: Extra costs and revenues 

Year Extra costs Extra revenues 
2000 3.120.000 
2010 663.120.000 
2014 1.771.100.000 

9.6 Results Cost Benefit Analysis 

The net present value of a project is defined as the value obtained by discounting, at a constant interest 
rate of 28 % and separately for each year, the differences of all annual cash outflows and inflows 
accruing tbraughout the life of the project. The management and maintenance of Kejetia terminal can 
be seen as a project. The number of years it takes befare the maximum capacity is reached form the 
project life, which is 14 years. 
The NPV s obtained for the years of the project life are added to obtain the project NPV. The project is 
very profitable, the computed NPV is rt 1.231 .370.000. Therefore, the project can provide finance for 
the development of other terminals. See appendix 9.1 for more details 

Sensitivity analysis 
A Sensitivity analysis shows how the values of the key data for project appraisal change with 
variations in the value of any variable. Normally a sensitivity analysis is confined to the key variables 
affecting the project the most, either because they are large in value or they are expected to vary 
considerably below or above the most likely magnitude. 
For this project, the throughput growth rate affects the project a lot. This because of the fact that in 
case of a higher growth rate the lifetime of a project largely decreases. With a throughput growth rate 
of 6 %, the lifetime becomes 9 years and the NPV becomes rt 1.326.314.000. See appendix 9.1 for 
more details. 

9.7 Condusion 

The project is feasible. The net present value is quite high but could be higher. Some casts will be 
lower than estimated. The depreciation value of 28 % is based on past experience. With a good 
financial policy, this could be lower in future. 
The revenues collected by tolls (85 % of total revenues) largely deterrnine the profitability of the 
project. These are the most important revenues. 
The project seems more profitable with a higher growth rate. But for the socio-economie development 
of the city, the reverse trend is more preferable. A throughput growth rate of 3,6% will be more 
durable and produces more time to develop alternative terminals or other public transport plans. 
lt is possible of course that the u se of the terminal will change over the years. But it is al most sure that 
the terminal will still be in use after 2014. If an effective decentralisation policy is sustained, the 
maximum capacity will probably be reached after 2014. It is therefore advisable to adapt the casts and 
revenues and capacity utilisation and perfarm feasibility studies on a regular basis. 
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10 

10.1 Introduetion 

The major findings of each chapter, excluding chapters 1 to 3, are answers on research questions. 
In this chapter, all these answers are combined and reproduced in short and concised answers. In 
this chapter, research questions 1, 2, 3, 4, 5, 6, 7, 8, and 9 are answered. Research questions 10 
and 11 will be answered in the following chapter. The answers to the research questions lead to an 
indication of the most important areas for capacity improvements. In chapter 11, these areas will 
be further explored. 
This chapter starts with an evaluation of the research methodology in section 1 0.2. In section 1 0.3, 
a description of the major bottlenecks found at nationallevel, in the nationa1 environment is given. 
In the following section, section 1 0.4, the major findings of the social system of the public 
transport sector of Kornasi are discussed. These concern the capabilities of the KMA. The major 
influencing factors on the capacity of the infrastructure and traffic system of the public transport 
sector of Kumasi, are presented in section 10.5. Then, the conclusions of the actual profile are 
discussed and the needs and terms ofreference of the population groups in sections 10.6 and 10.7. 
The major findings of the evaluation of the design are presented in section 1 0.8. The major 
findings of the analysis of capacities of the satellite terminals to re lief Kejetia are discussed in 
10.9. Finally, insection 10.10, is looked if the findingsof this research project could be used for 
other cities in developing countries. 

10.2 Evaluation of the research methodology 

This section starts with an evaluation of the theoretical framework, because the theoretica} 
framework formed the handhold for this research project. Based on the results and insights now 
gathered, the theoretica} framewerk would better look like figure 1 0.1 . 
First of all, it was not expected that the national polides and institutions would largely determine 
the social system of the public transport sector of Kumasi. 
Secondly, the main environmental bottlenecks at national and Kumasi level are very similar, 
therefore they could better have been discussed together. 
The evaluation is also connected to the actual profile by use of the checklist. The capacity analysis 
would have been better in an earlier stage because it would have been easier and more logical to 
campare the terminals with Kejetia. 
The operational terms of reference do nat form the basis for the evaluation of the design, only the 
physical terms of reference. The operational terms of reference are largely influencing the 
conclusions and recommendations though. 
The feasibility study should have been performed after a discussion of the recommendations 
because the study is based on these recommendations. 
Still, the theoretica} framewerk and therefore the steps of research were useful for this research. 
There are indeed clear relations between the needs of the population and the actual profile. They 
are almast completely supportive of each other. There were therefore no difficulties in formulating 
the major terms of reference. The physical terms of reference indeed formed a useful tooi for 
evaluation. The last steps were also very logica! and could be easily based on the previous steps. 
At the start of this research it was expected that there would be major improvements possible to 
the design. After the evaluation of the design another conclusions had to be drawn, the design is 
very appropriate and fulfils the physical terms of reference. 
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NA TIONAL & KUMASI ENVIRONMENT 

Figure 10.1: lmproved theoretica/ framework 

10.3 The national and Kornasi environment 

Popu/ation growth rate 
The annual population growth rate is very high, compared to other low-income countries (2.6 % 
compared to 1.7 %, see appendix 4.2. 10). In cities, this population growth rateis even higher (3.6 
% for Kumasi). 

Labour capacity for urban transport planning and maintenance activities 
There are a lot of proposals for impravement of the transport sector. Low level of education and 
training of the Iabour force and lack of skilied professional and managerial personnet form the 
main bottlenecks for implementation of these proposals. 
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U se and exchange of data colleered 
Investment in R&D is inadequate and linkages between scientific research and productive 
activities are weak. The library of the MRT in Accra forms a depot for all urban transport project 
reports that have been carried out in order of the Ministry. But many of these reports are not 
known to the people who can use them and therefore they are not transformed into actions. This is 
enforced again by the lack of comprehensive and reliable information and statistica! data on 
important aspects of economie and social development. 

Financial system 
Inadequate financial system which diseaurages the mobilisation of finance for in vestment of the 
private sector. The exorbitantly high levels of interest rates have worsened this situation. 

10.4 The social system of the public transport sector of Kornasi 

Research question 1: 
By which means do the capabilities ofthe Kumasi Metropolifan Assembly (local govemment) 
injluence the capacity of the terminal? 

There is an ineffective transfer of authority and resources from central to local govemment and a lack 
of skilied professional and managerial personnet Therefore, the KMA does not have sufficient 
managerialor administrative resources. Evidence ofthis can be found in the absence of a co-operation 
and co-ordination unit or institution for public transport (linking govemment agencies and private
sector institutions), inefficient revenue collection, Jack of urban traffic managementand control and 
unfinished decentralisation of ministerlal departments. But most important by the visible deteriorating 
state of the terminals throughout Kumasi and Ghana. 

The KMA is responsible for the management and control of parking, including the operation of 
terminals in Kumasi. In prae ti se, the KMA has delegated the management of terminals to the 
operators'unions, mainly the GPRTU. These unions have no interest in maintaining or rnanaging the 
terminals, they are only interested in striking up part of the toll collection. This negatively influences 
the capacity of terminals in Kumasi and especially Kejetia terminal in the city centre. 

10.5 The infrastructure and traffic system of Kornasi 

Research question 2: 
By which means do the road network, traffic characteristics and current and planned infrastructure 
projectsin the CBD of Kumasi injluence the present andfuture capacity ofthe terminal? 

The presentand future capacity is mainly influenced by the congestion within the CBD. Although, the 
KTMRP and other planned projects will enlighten this, many causes of congestion will still not be 
solved. These are: 
• The fast growing and large scale traffic demand on the CBD transport network; 
• The fast growing number of economie activities; 
• Uneconomically use ofroad space (too many taxi's); 
• Uncontrolled on-street parking and trading activities; 
• No route plans or other guidelines for public transport operations. 

All of these are on their turn caused by the Jack of route planning, guidelines, land-use planning and 
de mand management or more genera!; the insufficient capabilities of the KMA. 
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10.6 Actual profile of the Kejetia terminal 

Research questions 3: 
What are the major bottlenecks caused by the demand? 

The current demand of passen gers, operators, hawkers and traders for the use of the terminal is 
enormous. This causes long waiting times at the terminal for both operators and passengers, accidents, 
Iack of space and a very inefficient operation. Besides this, congestion within and around the terminal 
is enorrnous. 

Research question 4: 
What are the major physical bottlenecks? 

The major physical bottlenecks are no entry I exit design, no traffic separation, no route allocation, 
lack of waiting facilities, Iack of sanitation, Iack of lighting, Iack of pavement and lack of a good 
drainage system. 

Research question 5: 
What are the major operational bottlenecks? 

The Iargest bottleneck is formed by the Iack of an independent overall management. Other major 
bottlenecks are the wide variety of destinations, Iack of maintenance, lack of security, Iack of 
information services and bad behaviour of all users of the terminal. 

10.7 Needs and Terms ofreference 

Research question 6: 
What are the major needs ofpassengers, operators and managers at the terminal? 
Research question 7: 
What are the major terms of reference for impravement of the capacity of the terminal? 

The needs of the three population groups have been integrated because they are quite similar. The 
terms of reference are Iargely based on these needs. Therefore, a presentation of the major physical 
and operational termsof reference will answer both questions. 

Physical terms ofreference in sequence ofimportance: 
I. A sufficient number of toilet and urinal facilities; 
2. A sufficient number of waiting facilities like shelters, sheds and seats; 
3. Pavement of the terminal, preferably asphalt; 
4. Provision of drainage facilities; 
5. Development of a sufficient number of parking bays or parking lots; 
6. A good Iighting system I lights, so that the whole terminal is illuminated at night; 
7. Good separation of traffic, each population group it' s own paved routes and places of abode; 
8. Proper demarcation of sub-stations (taken into account their destination, the districts and 

regions); 
9. Different routes for inlets and outiets I incoming and outgoing vehicles; 
I 0. More and wider lanes and a better intersection design for both entering and leaving cars; 
11. Eating facilities fordrivers I a canteen; 
12. More parkingspace for large buses in the new designs; 
13. Removing of all unnecessary structures and activities. 

Operational termsof reference in sequence of importance 
I. Restrietion of the fast growing de mand and cut down of overcrowding; 
2. A dynamic operation, short parking times and waiting times for passengers; 
3. Better cleaning and other maintenance of the terminal, better sanitary conditions; 
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4. Adequate security to ensure the safety of all users of the terminal; 
5. More control of quality, overloading and roadworthiness of vehicles; 
6. More control and education of obeying of regulations by drivers both inside and just outside 

the terminal by the locals I branches; 
7. Better and more information services to passen gers; 
8. More orderly use of the terminal by vehicles I operators; 
9. More control of the activities of passengers, pedestrians, traders, hawkers and trolley pushers 

to get a more orderly use of the terminal; 
10. Better administration and data colleetien by both the locals I branches and overall 

management. 

10.8 Evaluation of tbe design 

Research question 8: 
To which extent does the designfor the terminal improve the capacity? 

Based on the assumption that all northem, easthem and southem destinations are replaced to the 
satellite terminals and a throughput growth rate of 3,6% annually, the capacity of the terminal 
will be suftkient up to and including the year 2014. This maximum capacity is basedon the 
maximum daily accumulation (number of parking places and turnover rate). But of course, the 
maximum capacity will also be influenced by the design. The design satisfies all physical terms of 
reference and thereby largely improves the capacity of Kejetia terminal. 
This includes a one-way route system and separation of incoming and outgoing vehicles, 
pavement, walkways and waiting sheds for passengers, parking bays and traffic separation. Still, 
real and durable capacity improvement can only exist if there is also a good management and 
maintenance of the terminal. 

10.9 Capacity of otber terminals 

Research question 9: 
In which way could the Asafo, Bantama and New Tafo terminals contribute to capacity 
impravement of Kejetia terminal? 

These terminals are under-utilised and purely based on parking places, they will be able to take 
over the Northem, Southern and eastem destinations from Kejetia. Butbasedon the high annual 
growth rate of public transport, the physical state, lack of independent management and lack of 
possibilities for physical expansion, it is concluded that their capacity will not be sufficient on the 
long run. They can only function as temporary terminals. 

10.10 Generalisation 

The characteristics of the public transport sector of Kumasi are very similar to the characteristics 
of public transport in many other cities of developing countries (as is explained in appendix 4.1). 

Typical characteristics of public transport bus systems throughout the world include the following: 
A. Transport systems are owned by private operators, or, exceptionally, by public corporations 

following commercial practices (case studies: Calcutta and Bombay); 
B. There is competition between services, which means that operatorstend to become more 

responsive to customers' needs and more innovative in finding ways to cut costs (examples: 
Accra and Monrovia); 

C. Operators are allowed to choose the vehicles they use and, thus, provide different sizes of 
buses and minibuses tomeet different levels of demand (examples: Calcutta and Bogota); 

D. Different qualities of service are available, ranging from basic but frequent and reliable low
cost services for the urban poor to more comfortable services at higher fares for higher income 
groups (case study: Rong Kong); 
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E. Bus services are informally regulated by co-operatives and route associations formed by bus 
operators themselves (case studies: Daejeon and Buenos Aires); 

F. There is a minimum of government regulation of bus services, particularly fares, to encourage 
· the private sector (casestudy: Colombo); and 

G. Governments play a major role in raising the level of public transport efficiency by improving 
and extending the road network, by providing effective traffic management and by setting and 
enforcing safety standards for the operation of buses. 

Based on the above mentioned characteristics it is very plausible that in the cities of developing 
countries, the characteristics of terminals are very similar to Kejetia terminal. But more rese.arch is 
required to confirm this remark, no literature was found on this subject. 
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11.1 Introduetion 

The recommendations are suggestions for improvement at different levels. All these recommendations 
together, in a eertaio time priority willlead to improvement of the capacity of the Kejetia terminal. 
The recommendations concern three different parts: 
Part 1: 
Recommendations concerning the national and Kornasi environment (section 11.2) 
Part 2: 
Recommendations concerning the social system and the infrastructure and traffic system of the public 
transport sector of Kornasi (sections 11.3 and 11.4) 
Part 3: 
The operation of Kejetia terminal (section 11.5) 

There are no forther recommendations for the physical terms of reference, these have all been satisfied 
by the design. Each recommendation should be implementable. Therefore, the necessary requirements 
have to be determined. 
In more detail this includes a deterrnination of the prerequisites, the responsible implementation 
institution, the implementation time and the investment requirements involved. In section 11.6, the 
recommendations are restored in a table (table 11.1). In table 11.2, the recommendations are integrated 
and supplied with time schedules. In this time schedule, the recommendations are listed according to 
priority. In section 11.7, the recommendations are reflected to the objectives of the major public 
transport plans, operational terms of reference and aims of this research. In section 11.8, 
recommendations for forther research are proposed. 

11.2 National and Kornasi environment 

Reducing popu/ation growth 
Reducing population growth is a difficult issue. But national propaganda for effective family planning 
techniques on the radio (in regionallanguages like Ewe or Twi) could help to convince people of the 
benefits it will have on the economy. 

Impravement of Labour capacity for urban planning and maintenance activities 
• More investments in education, especially secondary and tertiary education. And for this research 

project, especially the engineering and planning departments of universities should be expanded. 
• Reduce the number of non-performing staffat government level, while transferring a larger share 

of work to private contractors. Particularly in the case of routine maintenance, part of the work can 
be transferred to staff rehired on special contractual arrangements with sufficient incentives to 
obtain the work performance required. 

• Built more flexibility and incentives into public sector procedures, such as premiums for 
workshop and maintenance crews. 

• Stress the importance of maintenance at all levels, including the development of appropriate 
training programs. 

Impravement of data collection and exchange of data 
The MRT should make a bigger effort to distribute and discuss the plans of the reports they have 
gathered. This will be largely improved by the set up of the urban transport group (see section 11.4) 
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11.3 Social system of the public transport sector of Kumasi 

A.l Govemmental decentralisation process concerning transport issues 
The govemmental decentralisation process to urban level requires decentralisation of govemmental 
departments. The different departments which have already been decentralised do not have enough 
capabilities to take good care of the complex transport problems. Therefore, an institution has to he set 
up specially taking care of issues like parking regulations and terminal management. In two reports 
this has already been indicated and organisational frameworks have been indicated (see appendix 
11.1). The institution is called the Urban Traffic & Transport unit (UTU). Their responsibilities will 
have to include: 
• Traffic regulation 
• Setting of safety standards 
• Propaganda for better traffic behaviour and use of terminals 
• Quality of vehicle standards 
• Transport planning (including data gatbering on traffic and travel pattems) 
• Access to funds for operators 
• Route licensing system and route rationalisation (see A.5 and B.5) 

A.2 Setting up of afinancial system 
Setting up of a transport finance corporation. Also investment incentives for operators like priority 
loans for buyers of large buses are important. 

A.3 Improving co-operation between parties involved in pub/ie transport 
To improve further co-operation between all parties involved in transport a city-transport group bas to 
he set up (see appendix 11 .1). 

A.4 Strengthening ofthe capabilities ofthe TCPD 
Strengthening of the capabilities of the TCPD is necessary to introduce development control 
mechanisms to monitor implementation of development plans. Therefore a strict land-use planning has 
to he set up, including an indication of the future areas for terminals or parkings. 
This means the old strategie plan for Kumasi from 1963 will have to he updated. 

A.5 Route licensing system and guidelines for operational practices 
Municipalities should set up a route licensing system and guidelines for operational practices that 
could he done in the following form: 
I. The municipality determines which destinations and or routes have to he served (see for more 

details, B.5); 
2. The group registering their route should pay an annual registration fee for the use of the terminal. 

In return each route association would be allocated its own terminal space, which would he signed 
for public information (see C.7); 

3. The municipality would negotiate terminal registration renewals on a regular basis (say every 
year) and could reject groups, which have poorly performed based on their route application 
specification (Ross Silcock, 1992). 

The municipality would endorse all applications except in the cases where too many operators are 
competing for the same route I destination or many associations competing for too little terminal 
space. The only disadvantage can he that operators who want a certain destination or route that is full 
are going to avoid terminals and operate on the street, thereby worsening the congestion. 

A.6 Strengthening ofthe traffic police 
The traffic police department is the responsible party for the control of regulations and traffic 
behaviour within the city (within the terminal they will be helped by guards). 
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A. 7 Encouragement of the use of high occupancy vehicles 
The use of high occupancy vehicles within the city boundaries (so not only for inter-city operations) 
should be encouraged, especially on high demand routes. A mix of policies are recommended to 
achieve this: 
• Priority measures for high occupancy vehicles (traffic management; e.g. bus lanes); 
• Cantrolling the size of vehicles using eertaio terminals; 
• Invalving the private sector in the bus companies (CES and OSA) and; 
• Providing easier access to capital to buy larger vehicles, see A.2 (Ross Silcock, 1992, p.5). 

11.4 Infrastructure and traffic system of the public transport sector of Kornasi 

B.l Redistribution I Decentralisation 
The destinations served from Kejetia have to redistributed to terminals outside the CBD. In the 
beginning this will be a decentralisation of Kejetia destinations to the satellite terminals, except for 
Western operations. In the future, Kejetia should be only used forshort intra-city trips fortrotra's and 
taxi's. At the outskirts of the city, outside the CBD, new terminals should be developed because the 
satellite terminals can only function as temporary terminals. The regionat managers of all four 
companies and associations agree with the decentralisation (see appendix 6.5, point B). But they 
subscribe the fact that it can only be implemented by forced control because once some operators 
manage to operate from Kejetia again to get a higher profit, everybody wants to operate from Kejetia 
again. 
The maximum capacity will be reached in 2014, which means that long befare that time alternative 
terminals must have been developed 

B.2 Congestion 
The KTMRP and the Rehabilitation plan for the Kejetia terminal will imprave the situation because 
they will decrease the vehicular/ pedestrian conflicts (both within the terminal and between the 
terminal and the central market) and imprave signalisation and junction layouts (all junctions around 
the terminaland the old roundabout) . Tagether with the decentralisation, better traffic regulation and 
finishing of the ringroad, congestion in the CBD will be largely diminished. 
But some of the causes will still be existent. A long-term salution to the traffic conflicts in Kejetia 
would embody also working on these causes of congestion in the CBD. 

1. lt will still be hard for pedestrians to cross the busy streets (Mampong, Antoa, Bantama and Fuller 
road) to the pedestrian and trolley mali (pedestrian thoroughfare) between the terminal and the 
central market So, complementary facilities for pedestrians have to made like footbridges or zebra 
crossings (see research A.E. Beemink) 

2. In the Kejetia area, inadequate junction capacities will be Jargely solved by the KTMRP (see 
section 5.4.3); the central roundabout wiJl be removed, intersections will be realigned and 
signalised. Bantama, Fuller and Guggisberg in a three-Jeg intersection, Mampoog and Antoa road 
into one road link and a wirlening and signalisation of Park road/ Mampoog road and Park road/ 
Bantama road intersections. At other places within the CBD, long planned improvements really 
have to be implemented (see map 5.3). The UTC overhead bridge (South Bast of Kejetia) will 
have to be widened and links between the Bastand West of Kumasi must be improved (see section 
5.4.3 and appendix 5.4 for more details). 

3. Loading of passengers on the street takes place by vehicles not registered at the Kejetia terminal, 
this can only be controlled and punished by police force. For loading of goods, special parking 
places should be provided at the outskirts of the market 

B.3 Eneauraging policy for pubtic transport 
Govemment should support all drivers to use the transport terminals so that congestion will be largely 
reduced. Therefore small terminals alongside the road are necessary (which also makes the fullload 
principle less necessary and therefore imprave the turnover rate at terminals). If the stimulation policy 
of larger buses succeeds, priority measures for buses like bus lanes wiJl be necessary. 

73 



Recommendations 

In a further future, other public transport technologies like light rail or trains will be necessary because 
of the high population growth rate. The railway crossing the central market will have to be replaced. 
Other rails will have to be rehabilitated. It is not sure if the location of the railway station in the city 
centre is optimal. 

BA Land-use planning 
Also very important is to look at market trends and future industry and technological developments, 
land use changes and so on. Land use and transport planning are complementary tools for guiding city 
growth. They have to be combined to direct growth out of the central city. Therefore, the earlier 
mentioned capability impravement of the TCPD is necessary. The old strategie plan for Kornasi from 
1963 will have to be updated. 

B.5 Route optimalisation 
For route optimalisation the following steps have to be taken: 
l. The capacity and destinations served of all terminals within Kornasi have to be determined. There 

are for instanee 8 other terminals within the CBD; 
2. The de mand of each population zone in Kumasi (based on demand or in co me level of each of the 

traffic zones, indicated in the reports of Devecon I Finnroad and United Consultancy Ltd, 
references 8, 9 and 39) bas to be identified; 

3. Mapping of all routes within the city, all origins and destinations of people living in a certain zone. 
Of each route, the use bas to be expressed in quantities to be able to determine the most important 
routes and therefore to be able to set up an efficient operation schedule; 

4. Determine the national use of the public transport routes through Kornasi (mainly based on 
destinations served, see step 1). 

Based on this route optimalisation study it is possible to determine the most ideallocation and size of 
future terminals and the most optima! routes between these terminals. The terminals will probably be 
located next to the ringroad. 

11.5 Operation of Kejetia terminal 

In this section research question l 0 will be answered: 
In which way canfuture managementand maintenance ofthe terminal befeasible? 

C.I Organisational structure Management 
The ideal organisational structure is presented in appendix 11.1, as part of the UTU. 
Management can easily be financed based on good operation as the feasibility study indicated. The 
recommended total number of people necessary for the operation is also indicated in this study. 

C.2 Flow Studies 
In the first two years of operation, it will be good to perform flow studies to determine the potential 
revenues more accurate. Later on the number of registered vehicles could be used. Based on these data 
the throughput growth rate can be determined, which results in a more accurate maximum capacity 
than the estimated one. 

C.3 Impravement of Operation principles 
Both the operator and management surveys, indicated that alternatives of the first co me first go and 
fullload principles are not welcome (see appendix 7.3.2, point 7 and appendix 6.5, point B). It is true 
indeed that without fullload, operators are not able to sustaio their operation. The first come first 
principle has to be changed though. 
Each driver should be given his own time (e.g. only in the morning) or days (e.g. three days in the 
week) he is allowed to operate. Then the total revenuesaweek will probably be higher because the 
days of operation are very efficient (less competition, more passengers). This is already practised in 
the form of the board system. Operators used to this system are also very positive about it (see section 
6.5.2). 
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Further on, the following steps should be taken: 
1. Implementation of detailed time limits. Based on the capacity of the vehicle, destination (total 

distance to tra vel) and no. of vehicles with the same destination (size of the sub-station) a 
maximum parking time could be determined. This requires a lot of control and will bring a lot of 
resistance of operators and will therefore be difficult to implement. 

2. A general maximum parking time of two hours. If it takes Jonger than 2 hours to load, passengers 
can still be gathered, the vehicle can be parked outside the terminal. 
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C.S Adequate maintenance 
Both minor and major maintenance should be executed. A specification of the costs, Iabour, 
equipment and materials necessary can be found in chapter 9, section 9.3. 

11.6 Diagram 

In this section, each recommendation indicated above and implernentable within the next 5 years, will 
be critically looked at and put in priority. 
With prerequisites is meant the implementation of steps (certain recommendations) necessary before 
this recornmendation can be implemented. The possible responsible implementation institutions are 
GOG, KMA, Departments of the KMA (DUR and TCPD) the UTU or the IM (independent 
management). The implementation time and the investment requirements involved also have to be 
determined. 

Ti bl 11 1 R a e d f equzrements recommen a wns 

RECOMMENDATIONS 
No. Prerequisites Responsible lmplementation fnvestment requirements 

Party time 

Al None GOG 6 months staff, office, furniture and cars 
A2 Al GOG/UTU 6 months Office, furniture, computers, 

administration and staff 
A3 Al,A4&A6 KMA 6 months Room for meetings 
A4 None GOG/KMA 6 months Staff 
A5 Al UTU 3 months Administration 
A6 None GOG 6 months Trainings and more staff 
A7 A2&Al KMA/UTU continuously 
Bl Al,A4&A6 All parties continuously 
B2 Al &A3 All parties continuously 
B3 Al &A2 GOG/KMA continuously Roads I railway construction 
B4 A4 TCPD continuously 
B5 Al, A4 &A5 TCPD/UTU continuously 
Cl Al UTU 6 months maintenance crew, materials and 

administration (see 9.3) 
C2-C8 Cl IM 3 months 

Ti bl 11 2 p a e . . h d l d . riority-tzme se e u e recommen atwns 

Priority & Time Schedule 
Recommendations 2000 2001 2002 2003 2004 

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 
1 Al +Cl I I 
2 Bl 1 I I 
3 B5 I I I I 11 11 I I I I I I I I I 11 I :I 
4 A5" 
5 A4 I 
6 A6 I 
7 A3 I I 
8 A2 I 11 
9 C2-C8 11 
10 B4 11 11 I 
11 B2 
12 A7+B3 
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1: January-April, 2: April- July, 3: July-October, 4: October-January 
1. This concerns only the redistribution of Kejetia to the satellite terminals, further redistribution will have to 

happen within the next 5 years. 
2. At first the route optimalisation will be only basedon assumptions. In a later stage, B.5 will be performed. 

11.7 Reflections 

The recommendations finally have to be reflected to the aims of the research, the operational needs, 
the objectives of Urban Public Transport project and the development plans for Kumasi .It has to be 
determined in which ex tent the implementation of the recommendations for the Kejetia terminal meet 
these objectives. 

Operational terms of reference 
Implementation of the recommendations will satisfy the eperation al terms of reference. lt will imprave 
a more dynamic operation, short parking times and waiting times for passengers and more control of 
the activities of passengers, pedestrians, traders, hawkers and trolley pushers to get a more orderly use 
of the terminal. 

Aims of the research: 
1. To give suggestions for impravement of the physical capacity of Kejetia terminal. 
2. To give suggestions for impravement of the operational capacity of Kejetia terminal. 
3. To give suggestions to the management of the terminaland KMA to improve the operatien and 

capacity of Kejetia terminal in the future and thereby strengthen the Development Plan of Kumasi 
and the Urban Transport Project of Ghana. 

The first aim is reached by the redistribution of destinations to other terminals and by reducement of 
the congestien in the CBD. Mainly by enforcement of the traffic police to control the traffic behaviour 
around the terminal. 
The second aim is reached by a combination of changes at two levels. The first level concerns an 
effective decentralisation of geveromental power and the set up of the UTU in Kumasi. The second 
level concerns the set up of an independent management at the terminal and enforcement of the traffic 
police to control the traffic behaviour within the terminal. 
The third aim is reached by the route rationalisation and route licensing plans, see the following 
reflections. 

The urban transport project 
The implementation of the recommendations of this research project will help reach the objectives of 
the urban transport project (see section 4.3.5, chapter 4). Only objective 4, to make access tourban 
transport services more equitable by ensuring that the urban poor benefit from it, will not be reached. 
This can only be reached by a route rationalisation plan and effective land-use planning. Though, the 
terminal is easier to reach because of thoroughfare. 

The Development Planfor KMA 1996-2000 
The implementation of the recommendation will also meet most of the objectives of the transport part 
of the development plan (see section 5.3.3, chapter 5). 
lt will bring no improvements to the present road condition mix and the provision of interconnecting 
road links though. 

11.8 Recommendations for forther research 

De mand for pub/ie transport 
More information is needed about the demand of public transport and the re lation between iocome 
level and private car ownership I iocome level and mobilisation. Therefore a large-scale demand study 
among the popuiatien of Kumasi is necessary. This will give more realistic figures of future traffic 
growth and public transport use, which is indispensable for the planning of future terminals. 
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Turnover rate 
A study of the total parking time of a vehicle will result in a more accurate turnover rate and therefore 
toa more accurate estimation of the maximum accumulation and maximum capacity. Therefore, the 
loading times of minibuses or buses have to be measured. 

Capacity analysis roads 
For the route optimalisation and congestien bottleneck predictions it would be useful to perform 
re gul arcapacity analyses of the main routes. This can take the form of simple traffic countings. 

More research concerning pub/ie transport technologies 
A study could be performed to the rehabilitation costs of the railways and optimallocation of the 
railway station. 
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DEFINITIONS 

Branch (read definition of localfirst) 
A branch consists of at least four locals or one hundred memhers who have applied to Regional 
secretanat and has the right to draw its own by-laws subject to the approval of the regional secretanat 
(article 18 GPRTU constitution, ref. 34, p.16). 

Executives 
These are people working for a public tranport association. There are different levels; local, regional 
and national. Alocal executive is a chairman, secretary, adminstrator and some others whomanage a 
sub- station (local or branch). A regional executive is a chairmen, secretary etc. who manages all 
activities of the association within a region (for instanee Ashanti region). At nationallevel there are 
also executives. 

Guards 
These are men and women working at the terminal purely for passengers. They check evasion on tax 
and revenues, misconduct by drivers and guide passengers to the several sub-stations or destinations. 

Intra-city vehicle 
A vehicle, which operates within the Kumasi region. This means within a circle of 5-6 miles or 8 
kilometres to the terminal (I.Kaleepha, GPRTU). 

Inter-city 
A vehicle operating beyond the Kumasi region. To rural areas or to another city. 

Loc al 
Alocal is a group of 25 or more road transporters of the private sector who operate at a common place 
or on a common route which is not utilised by any level of the uni on. They operate under the nearest 
branch of the same category of vehicles and acquire an operational charter through the branch and the 
region (Article 10 GPRTU constitution, ref.34, p.l6). The locat union is managed by an executive of 
not more than seven memhers who have the power to draw by-taws subject to the approvat of the 
branches. lt is the local by-laws that regutate what happens at the stations. 

Local manager 
A memher of an executive, mostoften a secretary or chairman, of a tocal orbranch of a pubtic 
transport association. 

Load/ loading 
Laad are passengers within a public transport vehicle. Loading is the hording of passengers into the 
vehicle. Load excludes goods. 

Mat es 
these are the assistants of the drivers; they have to take care of getting passen gers, they cotlect the 
fares, they assist passengers with their goods and they indicate when the driver has tostop because 
samebody wants to get out. 

Operation 
By operation is meant; the use of a number of rules and the implementation of decisions that aim at the 
best possible utilisation of the hu man and other resources of the operators and management and 
providing an efficient service to the pubtic (O'Flaherty, C.A., 1987). 
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Operator 
An operator can be a private sector owner-driver or driver (hired by the owner) of a public transport 
mode. They can be either registered at a terminal or operating on the street. The last category drivers 
are floating drivers, they make use of a terminal only once in a while. 

Passenger 
A person who is corning to or getting in a public transport mode (taxi, trotro or bus) at the Kejetia 
terminal. Almost everybody is able to use public transport . Groups excluded are very poor people and 
handicapped people. 

Porters 
A porter checks vehicles, collects tolls etc. 

Pub/ie transport mode 
Minibuses, buses or taxi's provided by the private sector and used for group and shared riding of the 
general public. Buses only operateinter-city or urban-rural. 

Registered vehicles 
At nationallevel: vehicles which are registered at the Vehicle Exarnination and Licensing Department 
(in each city) of the MRT and tested on roadworthiness every six months. 
At urban level: vehicles of which the owners became a memher of an association on payment of a 
memhership fee 

Safety 
With safety is meant the ability of all non-motorised traffic to move within the terminal without 
getting hurt by vehicles. 

Security 
Security means proteetion against crirninality like thieves, pickpockets or other afctors threathening 
the freedom of passengers 

Station I Sub-station 
Th is is a local or branch which has it' s own office and functions as a small station within the terminal 

Terminal 
This is a node in the infrastructural network of a city where, from all possible transport modalities one 
can get in, get out or transfer to or off different forms of public transport that is taxis, trotro's/ 
minibuses and buses. 

Throughput growth rate 
This is the growth rate of public transport vehicles using the Kejetia terminal ( it is therefore part of 
the demand, it excludes the other users). 

Trotro 
Trotro is alocal termand conveys the meaning 'piek up and drop off '. Historically, trotm's were 
smalllorries with slatted wooden covered backs into which passengers would climb. These are now 
referred to a as mammy wagons. Modern trotros are rninibuses in varying states of roadworthiness. 

Trip 
A trip is part of the total journey (from A toB) which is made by the sametransport mode or by feet. 
Therefore a journey can consist of many trips. 
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