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ABSTRACT 
Kampala, the capital city of Uganda is a highly populated and dense area, and the construction of 

roads to reach all areas within the city is economically and socially unfeasible. While the 

population in Kampala City is increasing daily, the problem with mobility of people from areas of 

residence to areas of business and work has become a burden to the Government and Authorities. 

The construction of new roads and modifications to existing ones, especially in congested areas, 

is quite expensive, and with traffic congestion and accidents happening mostly to passengers in 

taxis and motorcycles remaining daily challenges 

Therefore, this research about the usage of cable cars in Kampala city should be the starting point 

for consideration of alternative transport means in the city and it consists of the identification of 

areas with more mobility and traffic congestion problems, and analysis of respective topography.  

 

The major tasks involved in the feasibility study are data collection and interpretation, demand and 

capacity assessment, determining implementation cost, economic and financial analysis. 
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CHAPTER ONE 

INTRODUCTION  
1.1 STUDY BACKGROUND  

Kampala is a city situated in the Southern part of Uganda, holding the title of both capital and the 

largest city of the country, with a population of 6.7 million inhabitants. Kampala is regarded to be 

one of the fastest-growing cities in the African continent, with a high yearly population growth 

rate of 4.03 percent. Alongside this, it has made a widescale move towards heavy urbanization, 

industrialization, and other economic developments in the last few decades and more prominently 

so in recent times, classed as one of the best emerging cities in East Africa to live in. The city is 

currently divided into five urban divisions namely Kampala Central, Kawempe, Makindye, 

Lubaga, Nakawa all covering a total of 189 squares Kms.  

 

Kampala as a linear city topographically has great differences in highest and lowest altitude. The 

highest point in the city proper is the summit of Kololo hill at 1,311 m (4302 ft), located in the 

center of the city, and the lowest point at the shores of Lake Victoria, South of the city center at 

an altitude of 1,135 m (3,724 ft) according to the Kampala City Statistical Abstract, 2019. 

Topography acts as a barrier to road alignment and most of the roads in Kampala are two lanes, 

undivided and footpath on both sides and drain on either side.  

 

Rapid urbanization characterized by an increase in personalized vehicles and migration has 

become a common phenomenon in Kampala. Kampala hosts 98,300 refugees from 25 countries 

according to the Office of the Prime Minister (OPM), in September 2017. As a result, the city is 

experiencing traffic congestion due to many factors; an increase in the number of private vehicles, 

narrow roads, indisciplined drivers, limited car parking, and concentration of most economic and 

social activities in the city. If the rate of vehicular growth is not well managed with the increasing 

population, traffic congestion in Kampala will not only increase but also will be difficult and 

expensive to rectify. 

 

The city is currently facing severe traffic congestion mainly due to the increase in population and 

lack of an efficient mass public transport system. The lack of a quality public transport system has 

led to a sharp increase in 14-seater vehicles, the use of private cars, and motorcycles (Boda Bodas) 
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as alternative means of transport. Currently, the largest number of public transport vehicles on the 

city center streets are low-capacity taxis and single passenger motorcycles (Boda Bodas).  

Over the past decade, the number of people using taxis and motorcycles has grown significantly. 

In Kampala, the use of motorcycles has increased due to the lack of mass public transport facilities 

and heavy congestion on the city roads.  It is estimated that over 500,000 motorcycles (Boda 

Bodas) operate in Kampala and the neighboring districts.  

In absence of organized, safe, and reliable public transport systems, the use of personalized 

vehicles increases leading to congestion, economic and environmental degradation. 

 

Kampala city faces another problem of air pollution. The use of motorized vehicles in Kampala 

city has increased greenhouse gas emissions, the major source of air pollution being the transport 

sector. The city needs to be less reliant on motorized transport by having non-motorized means of 

transport. 

 

The cable car transport mode is comparatively a safer mode of transport and provides a direct 

connection between two points despite physical barriers and obstacles. It demands low space for 

towers and stations and is considered an environment-friendly and cost-effective mode of 

transport. 

 

1.2 PROBLEM STATEMENT  

Uganda is making a tremendous effort in organizing transportation in the country, including the 

main city, Kampala. However, the daily increase in mobility of people between and within the city 

divisions departing very early in the morning from home to workplaces, traffic accidents, and risk 

of stormwater, still requires more strategies in this area to make the city very clean and organized.  

Therefore, transportation needs to be transformed to include non-motorized means to offer viable 

and reliable transportation options that aim at reducing dependence on cars and motorcycles whose 

capacity is limited to only one person for the latter and to improve connectivity and travel 

throughout the city and its divisions and as such the need has been felt to feasibly study cable car 

usage as an alternate public transport system to connect various parts of the city.  
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1.3 OBJECTIVES 

The major objective of the study is to determine the suitability of the introduction of the cable car 

transport mode in the city. 

 

Specific objectives include: 

1. To determine the percentage of the current population that can be transported by the cable 

car transport mode.  

2. To determine the needed infrastructure and related costs (Layout)  

3. To determine the economic viability of the Project in terms of payback period typically 

stated in years to evaluate how long it will take to recover the initial investment 

 

1.4 JUSTIFICATION  

Since the current Kampala city plan makes it difficult to construct new roads and the city doesn’t 

have sufficient land banks to widen the existing roads easily, there is justification for the need to 

undertake a study to determine the feasibility of using cable cars as an alternate transport mode in 

Kampala. 

Cable car transport is considered one of the safest, based on the ratio of accidents to the number 

of people transported per km. The system offers plenty of other benefits such as; 

 Avoiding road congestion 

 Shorter traveling time to work 

 Providing jobs to Ugandans 

 Contributing revenue to the Government 

 Reducing air pollution 

 Moving people quickly back to their homes after finishing business operations in town. 

 

1.5 SCOPE 

Geographically, the study is to be carried out in Kampala at one of its divisions with high mobility 

limitations at 2 designated points of travel. Thus, two designated points from Kampala central 

division to any other settlement center will be chosen for to and fro journeys. 

 

Conceptually, the study looks at factors for traffic congestion in Kampala city. Hence the study 

will be confined to the study objectives. 
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CHAPTER TWO 

LITERATURE REVIEW  
2.1 INTRODUCTION 

Cable Car Transportation System is also known as aerial tram, sky tram, aerial ropeway/tramway, 

etc. The cable car is a type of aerial transit to transport passengers in a cabin that is suspended and 

pulled by cables. It consists of one or two fixed cables (i.e., track cable), one loop of cable (i.e., 

haulage rope), and passenger cabins. The track cables provide support for the cabins while the 

haulage rope driven by an electric motor provides propulsion (push forward/drive forward). 

 

Types of aerial cableways 

 Aerial tramways are cable transport systems with one or two vehicles moving back and 

forth on a fixed track (examples: Portland, New York). The vehicles are generally large, 

varying in passenger capacity from 30 to 200. 

 

 Gondola cabins are systems equipped with cabins moving along on a unidirectional loop. 

The gondola cabins are small, with each commonly able to accommodate between 4 and 

40 people. Systems of this kind generally have a declutching mechanism, which allows one 

car to be slowed or stopped in a station without any impact on the overall flow of cabins 

on the loop as it allows the gondola to be uncoupled from the haul rope on arrival at the 

station, and to be attached again to the haul rope on exiting from the station.  

 

However, cable car vehicles have different carrying capacities. In a simple system, there may be 

only one cable car vehicle, whereas, in a complex system, several vehicles are placed at regular 

intervals along the line. 

 

2.2 TERMINOLOGIES 

Monocable technology is a term used when a single cable is used to pull and support the cars 

(examples: Medellín in Colombia and Caracas in Venezuela). This type of technology means using 

small cars (generally fewer than 16 places) and limiting the distances between pylons (maximal 

distance: 600 to 800 meters).  
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Bicable or tricable technology terms are used when one cable is used to pull the cars whilst one 

or two others support their weight (example: Coblenz in Germany). This type of system allows 

longer distances between pylons (up to several kilometers) and larger cars. 

 

The selection of such a transport system depends on criteria such as topography and terrains, length 

(horizontal & vertical), capacity, line speed, operation system (uni-directional/bi-directional), 

purpose (passengers/tourists/materials), economic viability, operation & maintenance costs, the 

safety of passengers, etc. 

 

2.3 HISTORY OF CABLE CAR USAGE  

As far back as thousands of years ago, transport problems were already being solved with the help 

of ropes. Ropes wound or woven from animal skins or plant fibers helped to surmount rivers and 

gorges. Such early ropeways have been found in China, Japan, Brazil, New Zealand, and India. In 

Europe, the first ropeways were used during the Middle Age to build the fortifications of fortresses. 

 

The modern ropeway made its first appearance in the 19th century. There was a clear distinction 

between passenger transportation on the ground (funicular and cable cars) and transport of goods 

on the ground or in the air (aerial ropeways). Starting around 1900, higher-performance aerial 

ropeways also began to be built for passenger transportation. The first urban cableway was built 

in Lyon, France in 1862, where the three-car trains carried up to 324 people. 

 

During the 19th century, the funiculars were also used for leisure excursion transport, such as in 

1874 at the Leopoldsberg hill, near Vienna, Austria. Included in the leisure time classification 

are also those short aerial cableways that provided visitors to Expos and amusement parks with 

special entertainment. 

 

From 1907/1908, the know-how acquired with the intensive use of similar systems for goods 

began to be applied to the construction of modern aerial cableways for passengers. In 1908, the 

first ropeway for passenger transportation in Central Europe, the “Kohlerer Bahn” was built in 

Bozen, Italy, by LEITNER. 
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Winter tourism required ropeways that were more and more efficient, yet at the same time 

comfortable. In the year 1930 the first large cabin gondola lift was built near Freiburg, Germany, 

followed by the first ski tow lift in 1933 in Davos, Switzerland, and the first chairlift in Sun 

Valley, the USA in 1935.  The year 1947 marked the first Italian chairlift made in Corvara by 

LEITNER. 

 

Cable car systems are mature, efficient, and comfortable means of transport that are used mainly 

in the areas of winter sports and tourism. Thanks to their specific characteristics, such as 

flexibility and cost efficiency, ropeways are also gaining in importance as a means of transport 

in urban areas. 

 

2.4 ELEMENTS OF A CABLE CAR SYSTEM 

THE STATIONS 

At least two stations are necessary for a ropeway system; one at the starting point and one at the 

end. In terms of technical aspects, a typical ropeway vehicle has no motor, no service brake, and 

no control panel, as these facilities are installed directly in the station buildings. 

Through its integration into its natural environment, every ropeway station is unique. Finding 

the right balance between standardization and variability is therefore one of the key challenges 

when designing a cable car system station. 

 

THE DRIVE SYSTEM 

Depending on the requirements of the installation, the drive system can be installed at the bottom 

or top station, implemented as an overhead or underground drive, and used as a drive or drive-

tensioning station. It consists of the drive, the service brake, the safety brake, and the gearbox. 

 

THE LINE   

The line is the part of a ropeway that is affected by topographical conditions. It is therefore very 

important to develop highly adaptable products that provide passengers with comfortable and 

safe rides. The lines are formed by a variable number of components, for example, the towers, 

the roller batteries, and the rope itself. 
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THE TOWERS 

The towers are built robustly as they have to bear the weight of the vehicles with passengers. 

The cabins pass on both sides of the tower. The towers are made from tubular steel in a variety 

of lengths, diameters, and wall thicknesses. Depending on the terrain, they can be divided into 

small sections, transported by helicopter, and reassembled on site. 

Special towers are towers more than 30 m in height that are constructed as lattice towers or 

tubular towers with two or more legs. 

 

Figure 1: Cable car tower (Source: ShutterStock) 

 

THE ROLLER BATTERIES 

The roller batteries guide the hauling rope along the line. Each roller battery is made up of a 

system of rollers. The number of rollers depends on the load that the rope is carrying. Every 

roller consists of the base body, the roller ring, and the sideboard. 

 

THE ROPE 

Ropes are found in all cable car systems. Steel ropes are made of strands that are twisted around 

the rope core. Specialized companies are responsible for manufacturing the ropes and installing 

them on site. 
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CONTROL SYSTEM 

The control system monitors the safety of the installation and its passengers. The control panel 

provides the operator with real-time data and the information necessary for the operation of the 

ropeway’s installation. It enables the machine operator to regulate the service as required. 

 

DRIVE ELECTRONICS 

The perfect interplay between the motor, the converter, and the mechanical parts is a fundamental 

aspect that guarantees high passenger comfort. Intelligent drive solutions are required to ensure 

the smooth and reliable movement of the rope under any operation and load conditions. The 

drive technology controls the travel speed and the response of the installation when it starts and 

stops. Motor powers ranging from a few kW to large drives in the 2-4 mW range are adjusted 

precisely and powerfully to the requirements of the mechanical system by control algorithms. 

 

THE GONDOLA 

Gondolas for detachable ropeways can transport between 4 and 35 passengers and are available 

in different designs. All gondolas have an aluminum supporting structure; the area between the 

profiles is mainly made of glass creating extremely low wind resistance, providing a unique 

sense of space, and stunning panoramic views.  

 

Figure 2: The Gondola Cabin that carries passengers 



[9] 
 

THE GRIP 

There are two types of grips that can be perfectly adjusted to various system-specific 

requirements, the fixed and detachable grips. The force of the grips is generated by parallel coil 

springs. 

Detachable grips have a moving grip jaw allowing the direct opening and closing of the grip that 

in normal position remains closed. 

 

Fixed grips have a long history and have a reputation for being very secure and reliable. The grip 

structure is made up of two drop-forged main parts that are joined together and attached to the 

rope. 

 
Figure 3: Detachable Grip 

 

2.5 CONSTRUCTION OF A CABLE CAR SYSTEM 

The stations, the line, the vehicles, and the garaging system are the main components of 

ropeways and they are made up of different standard or special elements. 

 

TOPOGRAPHICAL, GEOLOGICAL, AND GEOTECHNICAL INSPECTION  

The topographical inspection consists of surveying the terrain and the production of a graphical 

representation of it. The composition and structure of the terrain are checked during the 
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geotechnical and geological inspection. These calculations are very important for the correct 

planning of the installation. 

 

PEGGING 

This procedure is considered to be very important. Reference points are fixed on the ground, 

which will be useful for the next steps (excavation and reinforced concrete works). 

 

EXCAVATION 

Depending on the consistency of the ground on which the system is to be installed, various 

machines, such as heavy-duty excavators for large-scale excavations or walking excavators for 

inaccessible areas, are used. 

 

REINFORCED CONCRETE WORK 

The basic structures of the installation, such as the foundations for the stations, the support 

towers, the duty rooms, or the parking buildings, are partly or completely made of reinforced 

concrete. 

In the meantime, the availability of standard elements, like the roller batteries or the load-bearing 

structures for the stations, is checked. The mechanical and electrical project planning, the 

production and acquisition of specific elements, such as the drive, the rope, or the support towers, 

is also carried out at this time so that all the components will be available and ready for assembly. 

 

TRANSPORTS AND LOGISTICS 

The individual components are sent to the construction site. If the parts are to be sent from 

overseas, they can be transported in containers. 

ASSEMBLING OF STEEL PARTS 

The steel parts are assembled in a modular fashion. To facilitate and accelerate assembly on-site, 

they will first be pre-assembled in the production hall. For the assembly stage, machines and 

facilities that are most suitable for the ground are used so that work will be possible even on 

difficult terrain. If the terrain is difficult to access, a helicopter or a ropeway will be used to 

transport components for the support towers and stations. The use of a helicopter is considered 

to be a major challenge as it demands very accurate and fast work. 
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MECHANICAL TOOLS AND COVERING 

The brakes, the electrical motor, the gearbox, the hydraulic cylinder, etc. are built into the 

stations, whereas the station coverings will be fitted at the end. 

 

ASSEMBLY OF THE ROPE 

After the structural parts of the stations and the line have been fitted, it is time to tension the 

rope. The rope assembly is completed by splicing the rope. The assembly of the rope is the most 

interesting, but typically also the most difficult part of the building of the cable system. It is 

performed by specialist companies. 

 

ELECTRICAL WIRING 

The electricians establish the connection between the electrical control system and the electric 

motor and all other safety equipment in the stations and the support towers. 

 

MOUNTING OF THE VEHICLES (GONDOLAS) 

The vehicles are fastened to the grips and hanged on the rope or put into the garage. 

 

ADJUSTMENT OF THE MECHANICAL SYSTEM AND COMMISSIONING OF THE 

ELECTRICAL SYSTEM 

The mechanical adjustments are done during the post-assembly and the technical specialists 

carry out the electrical calibration. 

 

INTERNAL CHECKS AND TECHNICAL APPROVAL 

The project engineer and the other technicians perform the functional tests of the various 

components. The tests are then repeated in the presence of inspection authorities who check that 

everything is installed in accordance with the mandatory and country-specific stipulations. 

 

2.6 CABLE TRANSPORT SYSTEM TYPES 

 There are five (5) types of aerial cableway systems that can be considered for Aerial Cable Transit 

in urban environments; Mono-cable Gondola, Bi-cable Gondola, Tri-cable Gondola, Pulse 

Gondola, and Jig-Back / Dual Line Tramway.  
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MONO-CABLE GONDOLA 

The Mono-Cable Gondola is a single cable, detachable grip system where the cabins detach and 

attach to the moving haul cable (wire rope) in the stations.  The tensioned haul cable itself provides 

the guideway for the vehicles and no support; a track cable is required.  The cableway of circulating 

gondolas has multiple cabins spaced equally along the line.   

This monocable transport mode provides for the narrowest system pathway operating in an 

envelope as narrow as 40 feet with code-mandated lateral clearances.  Most urban aerial cable 

transport systems are mono-cable systems. 

 

Carrying Capacity: 1,000 to 4,000 passengers per hour, per direction 

Vehicle Capacity: 8 to 15 passengers 

Headways:10 to 30 seconds 

Max Speed: 13.6 mph 

Row Width: 40 to 45 feet  

 

 

Figure 4: The Mono-Cable Gondola in Lisbon, Portugal 



[13] 
 

BI-CABLE GONDOLA 

 The Bi-Cable Gondola system is the original lift technology used for gondola cabin-type 

cableways. Here, too numerous gondola cabins are equally spaced along the cable loop that 

circulate between the system’s stations. To provide support between more widely spaced towers, 

the cabins travel on a highly tensioned stationary cable on each side of the cableway. Thus, there 

are two (2) cables per direction, a haul cable and a support track cable. The bi-cable system allows 

for higher speeds and larger cabins compared with monocable technology. 

 

Carrying Capacity: 1,000 to 4,000 passengers per hour, per direction  

Vehicle Capacity: 15 to 20 passengers 

Headways: 12 to 30 seconds  

Max Speed: 18 mph 

Row Width: 45 to 50 feet 

 

 

Figure 5: The Bi-Cable Gondola system in Hong Kong, China  
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TRI-CABLE GONDOLA  

The Tri-Cable Gondola system is a more specialized cableway technology used especially for long 

spans and high-profile guideways. It is essentially a Bi-Cable Gondola system with a second fixed 

track cable on each side for more stability. Typically, the passenger cabins are larger with 

detachable grip cabins that circulate between the end and inline stations. Compared with the bi-

cable the tri-cable provides for longer spans between towers and larger cabins. It is not faster than 

the bi-cable option.  
 

Carrying Capacity: 2,000 to 5,000 passengers per hour, per direction  

Vehicle Capacity: 20 to 35 passengers  

Headways: 15 to 45 seconds  

Max Speed: 18 mph  

Row Width: 60 to 65 feet  

 

Figure 6: The Tri-Cable Gondola systemin Bolzano, Italy 
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JIG-BACK AND DUAL-LINE AERIAL GONDOLA 

 The Jig-Back and Dual Line Aerial Tramway system is the original aerial cableway technology 

used for transit or general public transportation. There are several of these systems that have 

delivered passenger service continuously for over 100 years. Typically, there are two (2) large 

cabins on the same haul cable at opposite ends of the loop cable system that go back and forth; 

they “jig-back” between the stations. The cabins can also run-on independent cable loops, a 

configuration called a “Dual Line,” on which they go back and forth between stations 

independently. New York City’s Roosevelt Island ACT is a Dual Line Aerial Tramway.  

 

Carrying Capacity: 500 to 1,500 passengers per hour, per direction  

Vehicle Capacity: 50 to 200 passengers  

Headways: 4 to 15 minutes  

Max Speed: 20 to 30 mph  

Row Width: 80 to 120 feet 

 

 

Figure 7: The Jig-Back Aerial Tramway system in New York, USA 
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PULSE GONDOLA  

This type of system has limited application to Aerial Cable Transport mass transit due to its 

relatively low passenger-carrying capacities. This type of system is similar to the jig-back 

tramways, except that it is a circulating gondola with a tramway type of movement. There can be 

only a haul cable and no track cables, or a single-track cable and single haul cable. There are 

groups of two to four small cabins, rather than 2 large cabins; and the pulsed groups of cabins 

“circulate” between the stations on a continuous cable loop rather than jig-back between them.  

This is a fixed-grip system where the cabins do not come to a complete stop in the stations but 

move slowly through the stations for boarding, as do detachable gondolas, which helps to increase 

capacity. Istanbul Turkey uses a pulse gondola to span a gorge near Taxim Square on the north 

side of the city.  

 

Carrying Capacity: 500 to 1,000 passengers per hour, per direction  

Vehicle Capacity: 8 to 15 passengers  

Headways: 2 to 5 minutes  

Max Speed: 12 mph  

Row Width: 40 to 45 feet 
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Figure 8: Pulse Gondola in Grenoble, France 

Table 1: Comparison of Aerial Cable Transport Technology Options 

Variations in ACT 

Technologies 

Max 

Passengers 

per hour per 

Direction 

Cabin 

Passenger 

Capacity 

Minimum 

Headways  

Maximum 

Speed  

Clearance 

Envelope 

(Feet) 

Technology Low High Low  High (Seconds) (mph) Low High 

Mono-cable 

Gondola 1000 4000 8 15 10 13 40 45 

Bi-cable Gondola 1000 4000 15 20 12 18 45 50 

Tri-cable Gondola 2000 5000 20 35 15 18 60 65 

Aerial Tramway 500 1500 50 200 240 30 80 120 

Pulse Gondola 500 1000 8 15 120 12 40 45 
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2.7 SAFETY PROVISION 

Modern cable car systems have evolved several safety features to avoid any inconvenience to the 

users, thus ensuring a high level of safety. Some of these essential features are described in the 

following sub-sections; 

 

BACK-UP MOTORS 

A minimum of one backup motor is built into all Cable Car Transport systems. This feature ensures 

that passengers are never stranded in emergencies where, in rare instances, the system experiences 

engine failure or power outage. 

 

CABIN RECOVERY 

Cabin recovery systems are a safety feature that enable riders to remain in a cabin during a 

breakdown. These systems allow a Cable Car Transport system to retrieve cabins back into 

terminals without the need for on-line evacuations. 

 

ROPE POSITION DETECTION 

Rope position detection technologies recognize when a cable deviates from a sheave assembly at 

an early stage. This feature reduces the risk of de-elopement and prevents operational failures. 

 

PROTECTION FROM WIND & LIGHTNING 

Due to advances made in cable technology and cabin stabilization, new Cable Car Transport 

systems can operate under wind conditions greater than 100 Kmph. Advance Cable Car Transport 

systems can be equipped with electrical grounding systems thereby protecting the systems and 

passengers from lightning strikes. 

 

FACTOR OF SAFETY 

Cable Car Transport systems are built to European ropeway standards which mandate a factor of 

safety of 4. This means that all system components are built to handle four times the expected 

maximum load. 
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COMMUNICATION 

Cabins can be equipped with cameras and intercom systems. These electronic devices enable 

passengers to reach the operators at any time. Cameras are connected to a central control which 

allows operators to monitor any suspicious behaviors. 

 

RESCUE PLANNING 

All Cable Car Transport system operators are required to prepare emergency evacuation plans. In 

the rare event that a Cable Car Transport system is inoperable, there are many different ways to 

safely evacuate passengers. These include; 

 Ropeway Techniques 

 Evacuation Platforms 

 Firetruck ladders 

 Helicopter 

 Cabin Recover (this is the preferred method of rescue as passengers remain in the Cabin)  

In case of prolonged emergency, cabins can be equipped with survival gear such as water, blankets, 

and food. 

 

SYSTEM & CABIN MANAGEMENT 

There are many opportunities to ensure that riders are safe during all hours of operation. These 

include; 

 Placing attendants on duty at all stations is financially viable as ticketing can be automated and 

the need for drivers is eliminated. 

 Female-only, single passenger, or group cabins can be utilized during late non-peak hours. 

 Lighting cabin interiors at night help to increase visibility and safety 

 

2.8 DESIGN AND MODE OF OPERATION 

With reference to the bi-cable aerial ropeway, the design and mode of operation of detachable 

ropeways are as described in figure 2.  

With a detachable continuous movement bicable aerial ropeway, the clamping to the haul rope is 

by means of operationally releasable clamping devices. In the station, the cars are separated from 

the haul rope, decelerated, and guided onto an overhead monorail which leads the car at low speed 
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through the embarkation and disembarkation area. The low speed through the station enables easy 

mounting and dismounting for the passengers. Before the station exit, the car is accelerated again 

to the constant haul rope speed and joined to the haul rope by the closure of the clamp. Thus, the 

clamping device fixed to the car can grip the haul rope at any point and thus enable the setting of 

various sequential intervals between the individual cars. Outside the station area, the ropes are led 

over line support structures, the track rope on saddles (track rope saddle), the haul rope on support 

rollers. At the circulating operation, two-track ropes are permanently anchored at one end of the 

track, normally the upper end, and maintained under constant tension by weights at the other end. 

Each of the two-track rope sections serves for just one direction and is linked together in the upper 

and lower stations by the overhead monorails. The haul rope can be tensioned either by a tension 

weight or a hydraulic tensioning cylinder. Drive for the haul rope is provided by the electric motor-

driven drive pulley. 

 

Figure 9: Circulating detachable bicable ropeway 
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2.9 BENEFITS OF CABLE CAR SYSTEMS  

 Cable car systems can overcome landscape barriers and directly connect tourist attractions and 

major transportation hubs. They can also be used to create new transportation routes, 

effectively replacing and sharing the burden of existing roads while expanding the capacity of 

transportation services. It improves accessibility and mobility for residents, particularly for 

citizens living in areas where the topography limits other forms of transport.  

 Cable cars can systematically connect hotspots and recreational resources, thus saving time 

and travel costs between hotspots, increasing journey flexibility, and diversifying recreational 

activities. 

 Introducing cable cars can provide a completely new perspective for viewing scenery and 

enjoying recreational activities, enabling tourists to appreciate unique natural views and 

scenery from the air. 

 They are a low-emissions form of transportation, as their motion generates less resistance than 

land-bound transport, so less electrical power is required to drive the ropes.  

 Additionally, less energy is required for start-up because they move continuously. 

 Their aerial position means they can be readily integrated into the cityscape and combined with 

other elements of the public transit network without encountering obstacles on the ground. 

 They don’t compete with traffic and the accident rate is approximately 0%.  

 They provide no-wait service, moving continuously without interruption. Service frequency 

can be adjusted to suit demand by varying the speed of the circulating rope, eliminating empty 

runs in off-peak times and waiting times during peak periods. 

 They require little space as no need to excavate or move underground utilities under the right 

of way. 

 They are accessible to passengers with impaired mobility and wheelchair users because the 

cabin floor is level with the platform 

 Reduced noise pollution as its quiet in operation 

 Lower cost of implementation and operation than other transportation systems. 
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2.10 DISADVANTAGES OF CABLE CAR SYSTEMS  

 It does not serve residents who live in the lower parts of the community or who live far away 

from the cable car station.  

 Ropeways are strictly straight-line devices. Where a change of direction is needed, an angle 

station must be constructed and the ropeway split into two sections at that point. This represents 

a considerable increase in cost. 

 Where a change in the vertical direction is needed (e.g., cresting a hill or peak), a pressure 

frame must be built to take the downward force from the cables, plus the weight of the cars. 

This too represents a cost increase. 

 Cable car systems are not as versatile as ground vehicles in handling oversize or overweight 

loads. They work best on divisible loads like people, and identical small items that can be 

grouped or separated for optimal loading and thus, do not ease the lives of residents by being 

incapable of supporting heavy cargo, or large volumes of construction materials, debris, or 

garbage. 

 Speeds are low (but throughput can still be high if loads can be distributed along the cable, 

close together). 

 Loss of privacy (visual intrusion) for inhabitants. “With the gondolas over their homes, 

residents become the target of the curiosity of strangers 

 It’s a weather-sensitive system, as safe operation cannot be maintained in the event of high 

winds, and heat.  

 Low wind stability and long rope sections can only be implemented with difficulty. 

 

 

 

 

 

 



[23] 
 

CHAPTER THREE 

METHODOLOGY 
3.1 INTRODUCTION 

This chapter discusses the preliminary and research design, different techniques used to collect the 

required data, and analysis to achieve the required objectives of the project. 

 

3.2 PRELIMINARY STUDY 

In the initial stages, data collection was obtained through desk research. This involved obtaining 

information from textbooks, the internet, and reading journals and newspapers.  

 

3.3 PRELIMINARY RESEARCH DESIGN  

Preliminary research design is an essential component in determining the physical feasibility of 

the cable car transport system and forms the basis for cost estimation of the proposed system layout 

and equipment of the project. 

 

To formulate the preliminary design, both historical and inferential methods of approach were 

used, the required data characterized probable sources of data identified, methods of collection of 

data selected, and methods of interpreting and presenting the data selected. 

 

The primary data required for this feasibility research project was mainly got through the selected 

route assessment visit, analysis and evaluation techniques, and travel demand establishment. The 

secondary data was obtained through a topography and reconnaissance survey, literature research, 

and review of past studies  

 

3.4 STUDY AREA  

A reconnaissance survey of the study area was first conducted starting from the Lower station 

identified to be stationed at the Namirembe Hill close to the St. Paul’s Cathedral Namirembe to 

the Hilltop of Kampala Hill near the Uganda Moslem Supreme Council Mosque, which is also 

known as the Gaddafi Mosque. 
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Kampala Hill: Commonly referred to as Old Kampala, is a hill in the center of Kampala and is 

bordered by Makerere to the North, Nakasero to the East, Mengo to the South, and Namirembe to 

the west. When calculating distances between Kampala and other places, Kampala Hill is often 

taken as the starting point. The coordinates of the hill are: 0°18'55.0"N, 32°34'07.0"E (Latitude: 

0.315278; Longitude: 32.568611) and has a height of 4,000 feet (1,219 m) above sea level. 

 

Namirembe Hill: It is bordered by Makerere to the North-East, Old Kampala to the East, Mengo 

to the South-East, Lubaga to the South-West, Lungujja to the West, the Kasubi Tombs to the 

North-West, and Naakulabye to the North. The distance, by road, from the central business district 

of Kampala to Namirembe is approximately 4 kilometers. The coordinates of Namirembe Hill are 

0°18'54.0"N, 32°33'34.0"E (Latitude: 0.315000; Longitude: 32.559444) and rise to a peak of 4,134 

feet (1,260 m) above mean sea level. 

 

 
Figure 10: Study Area-Location Map with                      showing air route and                      

showing the driving route 

https://en.wikipedia.org/wiki/Kampala
https://en.wikipedia.org/wiki/Mean_sea_level
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3.5 DATA COLLECTION 

The study manipulated both qualitative and quantitative socio-economic data using the 

appropriate approach from reliable primary sources.  

 

3.5.1 FIELD ASSESSMENT VISIT 

A field visit was made to the study area and specifically the selected connection routes of Old 

Kampala-Namirembe. In the field, the focus was on qualitative data and observation given the 

time limitation and impracticality of gaining accurate quantitative data at the selected routes. 

 

3.5.2 ANALYSIS AND EVALUATION TECHNIQUES 

Appropriate and relevant techniques such as cost-benefit, road economic modeling, and other 

appraisal tools were used to analyze and evaluate the socio-economic impact of project 

investment whenever applicable. 

 

3.5.3 TRAVEL DEMAND ESTABLISHMENT 

A survey on the existing transport pattern was useful in calibrating transport demands, forecasts, 

and prediction of possible modal shift. The transport survey was based on the following key 

parameters: 

 

 Existing transport pattern 

 Available transport facilities, vehicles, and service 

 Accessibility problem and latent demand for mobility. 

 

The survey further investigated available transport means, travel distances, travel time and 

costs involved, nature and level of traffic, and other factors. The survey was implemented 

through an origin-destination survey as described below. 

 

 

3.6 ORIGIN-DESTINATION SURVEYS (O–D SURVEY) 

The O-D survey provides information about the characteristics of the traffic moving on the 

motorable sections of the Old Kampala-Namirembe connection roads. Information such as; 

 

OCCUPANCY 

Occupancy of two-wheelers, cars, and Taxis is 1, 4, and 14 respectively. 
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AVERAGE TRIP LENGTH 

The average trip length of the car, taxi, and two-wheelers from Old Kampala to Namirembe zone 

is 1.7667 Km. 

 1.6 Km via Namirembe Road 

 1.8 Km via Albert Cook Road  

 1.9 Km via Butikiro Road and Rubanga Road 

 

The Air distance between Old Kampala and Namirembe is approximately 1 Km 

 

AVERAGE TRIP COST 

The average trip cost of a taxi from Old Kampala to Namirembe is Ug Shs 2,500 and Ug Shs 2,000 

on a two-wheeler (Boda-Boda). 

 

3.7 DATA ANALYSIS 

An Economic evaluation with main tasks of a market feasibility, estimating investment and 

maintenance costs, and a financial evaluation with discounting is carried out.  
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CHAPTER FOUR 

MARKET FEASIBILITY AND STRATEGY 

4.1 INTRODUCTION 

In this chapter, the market environment involving the target market, competition of the cable car 

transport system in Kampala City is analyzed. Also discussed is the financial status of the country 

and a SWOT analysis. 

 

4.2 MARKET ENVIRONMENT ANALYSIS 

The rising demand for Cable Car Transport Systems in urban transportation as well as in the 

tourism sector is expected to be a prominent factor driving the growth of the segment. In terms of 

overall spending, cable systems are expected to create a relatively high incremental money 

opportunity in the cable cars & ropeways market. 

 

4.2.1 TARGET MARKET/DESCRIPTION   

The growing public spending on leisure activities creates the need for modernized modes of 

transport in amusement parks and other recreational activities. The steady rise in the urban 

population has resulted in lack of available land and moreover, a higher percentage of the urban 

population requires efficient mass transit facilities for daily commute from settlement areas to 

business and workplaces.  

 

4.2.2 COMPETITON  

MOTORCYCLES (BODA-BODAS) 

Boda Bodas are a form of low-volume transportation operating within a public transport system 

with a high volume of low-capacity modes of transportation. They act as an informal transportation 

industry filling a gap in the public transportation system because the 14-seater taxis are not enough 

to fulfill the transport needs of the city.  In certain ways, the Bodas are efficient:  they move quite 

fast, they navigate traffic jams, and they take passengers right to their destination rather than 

following prescribed routes.    
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The prevalence of the Boda Bodas in the city is largely due to the demand for transportation in the 

city and the supply of labor to fulfill that demand. But another important factor in the industry is 

an available supply of capital, the motorcycles the riders use to transport their passengers, as well 

as financing mechanisms to make motorcycle ownership feasible for many riders. 

 

While transporting people is the primary role that riders fulfill in the Boda industry, there are a 

variety of additional services that riders provide to their customers; transporting passengers, 

delivering letters and messages, transporting luggage and groceries, taking children to school, 

providing directions, transporting people from accidents, furnishing roadside assistance, and 

providing security. 

 

14-SEATER TAXIS 

Kampala's taxi operations are quasi-demand responsive, being mostly based on, or in response to, 

passenger demand. The routes, stops, and schedules are not static but evolve according to 

passenger demand, traffic conditions, competition, and drivers' prior knowledge or anticipation of 

demand. 

Kampala's paratransit system operates a risky but generally profitable business model (to the taxi 

owners). It is characterized by restricted access to capital, no subsidies from the government, and 

exploitation of drivers, especially those who do not own taxis. Entry-level capital for individual 

drivers and owners is mainly through personal savings, and soft loans from friends and family 

members. Drivers depend on passenger payments to cover all the operational costs. Most of the 

drivers rent the vehicles from owners (who pay for repairs) at fees that vary according to the 

vehicle's condition. While the taxi owners' cash flow is almost guaranteed, drivers are exploited, 

and they often make losses. 

 

Travel by taxis is inefficient and characterized by long passenger waiting times, long hold-back 

times, and low commercial speeds. The result is that a large portion of minibus taxi commuters' 

travel time consists not of actual travel but of sitting in a stationary vehicle waiting for more 

passengers to fill up the taxi. From the driver's perspective, the high hold-back time leads to fewer 

trips per day and thus a substantial loss in revenue resulting in a low profitability index. 
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The factors that could be the root causes of taxi system inefficiency in Kampala are; 

 The absence of market entry controls leaves the public transport industry open to the free 

market forces of demand and supply. With little or no entry controls, the taxi industry emerged 

and boomed with fragmented ownership of often old vehicle fleets. To date, there are 

insufficient entry controls into the taxis business. This often leads to oversupply or undersupply 

of low-quality vehicles and thus system inefficiency. 

 

 Inadequate regulation and enforcement. Taxi operations in Kampala are largely self-regulated 

and the taxi drivers often determine individually the route to take for a particular trip, the fares 

to charge from the commuters, the number of passengers to load, and when to take the vehicle 

for servicing. Self-regulation often leads to overloading, overpricing, trip abandonment, 

driving unserviced vehicles, and generally inadequate service provision.  

 

 Lack of known taxi scheduling and booking mechanisms. This leads to wide variations in taxi 

occupancy; sometimes taxis are overloaded while others are half-loaded. Passengers and 

drivers depend on personal experience and sometimes on random guesses to determine supply 

and demand. Hence, the quality of service is poor, driver profits are low, and vehicle quality 

rapidly degrades, causing traffic jams and pollution. This has a knock-on effect on businesses: 

they lose efficiency because the waiting times and hold-back times prevent the workforce from 

getting to work on time. 

 

4.2.3 OPERATIONAL REVENUES  

Operating revenues may include the following and can be adjusted annually to account for growth 

in inflation, level of service, ridership, and demographics. 

 Farebox Revenues – This represents the revenue derived from system riders from ticket sales. 

This revenue source represents a stable funding stream. 

 

 Advertising – This includes revenues generated from advertising externally and in stations. 

Advertising revenues are generally based on contract rates negotiated with national advertising 

firms. Rates are based on “exposure,” which is generally related to ridership and, thus, level of 

service.  
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 Concessions – This includes income from automated teller machines, vending machines, and 

(potentially) retail operations within station space. 

 

  Station parking – Parking fees can be determined with the agreement of the jurisdiction in 

which the station is located, and fees could be based on historical parking lot usage and local 

government objectives regarding traffic volumes in station areas. 

 

 Lease income – Including contracted rentals and private utilities (cellular towers, fiber optics, 

etc.).  

 

4.2.4 UGANDA'S ECONOMIC POSITION 

The economy of Uganda has great potential and appeared poised for rapid economic growth and 

development. Uganda is endowed with significant natural resources, including ample fertile land, 

regular rainfall, and mineral deposits. 

The total nominal GDP at market prices is provisionally estimated at US Dollars 37.37 billion for 

the financial year 2019/2020. With the population estimated at 47,123,531 a 3.02% increase from 

2020.  

Uganda’s economy is made up of the Agriculture, Industry, and Services sectors. The Agricultural 

sector includes Fisheries, Animal Husbandry, Dairy, and Crop sub-sectors. While the Industrial 

sector includes Manufacturing, Construction, and Electricity Supply sub-sectors; the Services 

sector is made up of Wholesale and Retail Trade, Telecommunications, Hotels and Restaurants, 

Transport and Communications, and Tourism sub-sectors. 
 

Table 2: Uganda’s Economic Indicators, Source: Trading Economics as of Saturday, November 

27, 2021 

 Last  Previous Units As of 

Currency  3561 3550   

GDP Growth Rate -0.2 2.9 Percent Mar-21 

GDP Annual Growth Rate  13.7 3 Percent Jun-21 

GDP From Agriculture  6974 5844 UGX Billion Jun-21 

GDP From Construction  2247 2120 UGX Billion Jun-21 

GDP From Manufacturing  4801 4888 UGX Billion Jun-21 

GDP From Services 14689 14377 UGX Billion Jun-21 

https://tradingeconomics.com/uganda/gdp-growth
https://tradingeconomics.com/uganda/gdp-growth-annual
https://tradingeconomics.com/uganda/gdp-from-agriculture
https://tradingeconomics.com/uganda/gdp-from-construction
https://tradingeconomics.com/uganda/gdp-from-manufacturing
https://tradingeconomics.com/uganda/gdp-from-services
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Figure 11: Uganda`s GDP1960 – 2020, Data Source: MacroTrends, World Bank 

While there has been significant progress in public investment in infrastructure in Uganda, issues 

of public investment management and procurement continue to cause delays and limit potential 

growth dividends. Similarly, whilst private investment is increasing, an uncompetitive business 

climate limits the potential for competitive production.  

 

4.3 SWOT ANALYSIS FOR THE PROPOSED CABLEWAY 

STRENGTHS 

The exclusive route of an aerial ropeway guarantees uniform travel times because the ropeway is 

not delayed by traffic on the roads.  

 

The cable cars can offer a possible solution to traffic congestion in the city and direct 

interconnectivity between hills. Various urban planning projects can be made to include cable cars 

as a mode of transport for zero-emission and silent operations. Moreover, cable cars have found 

applications in amusement parts and leisure activities. 

 

Cable Car Transport systems offer various advantages such as high speed and enhanced passenger 

capacity, which is why it will witness significant demand in its operation. Moreover, cable car 
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systems with glass cabins are widely preferred and installed at tourism destinations with an aim to 

attract tourists. 

 

Since cable cars can provide numerous advantages, high demand is expected in the near future, 

provided there are improvements in technology for the enhancement of efficiency of cable cars.  

 

Passengers are transported continuously without timetables or waiting times 

 

The moving cable travels at 10 to 13 mph, making it faster than the current road transport systems 

like taxis or 1 passenger motorcycles operating on the congested urban roadways.   

 

Key companies in the market are investing significantly in the research and development of new 

technologies, in order to increase the capacity of cable cars, while assuring safety, high speed, and 

smooth operations. These efforts have expanded the service life of ropeways, which in turn, is 

expected to support the market growth over the forecast period. 

 

WEAKNESSES 

The high initial costs associated with installation and complex engineering solutions to be solved 

hinder the growth of the cable cars and ropeways markets to a certain extend. 

 

Installation of cable cars necessitates high-end mechanical and structural engineering since the 

cabins need to be hauled over a wide span of supports. Moreover, cable car systems are designed 

in a manner that they should not be affected by bad weather conditions and must be stable at high 

wind speeds. Hence, cable cars are designed and manufactured with considerations to all 

parameters that can affect the performance and safety of the system. 

 

Cable cars are manufactured and installed with some high-quality material and cutting-edge 

technology. This makes them significantly expensive. Moreover, the location, passenger capacity, 

support-free span, type of lift, and other varied factors make cable cars expensive. In fact, certain 

cable car projects may require million to billion dollars of investment and also requires timely 

maintenance, which increases the overall cost.  
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The investment money is recovered albeit at a slow rate and thus increases its payback time. 

Therefore, prolonged payback is expected to hamper the market growth in the near future. 

 

Since aerial tramways and cable cars are elevated over 300 feet above the ground, which is several 

hundred thousand feet in mountains, stringent safety norms are imposed on the installer and 

operator.  

 

The cable car does not ease the lives of residents by being incapable of supporting heavy cargo, or 

large volumes of construction materials, debris, or garbage. 

 

OPPORTUNITIES 

The stations are not only designed as transport hubs for pedestrians, cyclists, and public transport 

streams to come together, but also as destinations in themselves serving their local communities 

as meeting places, cultural centers, and dining and retail spots. 

 

The Cable Car Transport systems provide a high-quality transport experience, contribute little to 

air pollution or climate change, and are particularly well suited to challenging terrain. 

 

The Cable Car Transport System not only reduces overall transportation costs and increased access 

to employment for the city’s most disadvantaged groups, but also helps improve the built 

environment around them, enhances public spaces, and strengthens social fabric through 

community participation. Together, these changes shape more equitable, inclusive societies and 

improve the quality of life for all residents. 

 

THREATS 

Ropeways are liable to suffer from two types of threats; risks and hazards.  

Natural hazards and disasters include earthquakes, landslides, rock falls, floods, storms, 

avalanches, lightning, etc.  

Man-made occurrences include fire, electrical faults, mechanical faults like drive/return sheave 

shaft failure, tension system failure, mount assembly parts failure, rollback, slippage/fall of the 
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cabin, entanglement of the cabin, swinging of cabins resulting in fall of passengers, cabin 

derailment at the station, etc.  

 

Technical faults like ropes with broken wires in service, overspeeding of the ropeway, brake 

failure, and security threats. 

 

Although cable cars are considered quite safe, they require a lot of input to ensure proper operation. 

This is probably the main reason why they are not a common means of transport. 

 

The potential for disruption of service in bad weather (particularly extreme winds) and the visual 

intrusion created by elevating passengers above residential dwellings. 

 

There is a very big market waiting for light urban transportation systems such as electric cars, 

busses, trains, and other environmentally friendly systems and there are many competitors willing 

to seize a good share of it.  

 

4.4 SUMMARY OF MARKET FEASIBILITY 

The inferences from the data analysis with regard to this study are listed as under; 

• High usage of shared taxis confirms the existence of substantial public transit demand and implies 

the need for an organized public transport system. 

 
 

• Majority of the trips are daily commute, home-to-business place trips which are mainly 

performed by 14-seater taxis, implying consistent high transit demands. 

 
 

• Average trip cost of taxi users is Ug Shs 2,250 for an average trip length of 1 Km (KCCA 

Statistical Abstract) which is substantially high, which implies that the residents within have a 

good-paying capacity and would comfortably pay for an organized and reliable public transit 

system. 

 

• Being a new innovative technology, it will help in attracting a good amount of crowd to the 

location and hence potential users. 
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CHAPTER FIVE 

TECHNICAL AND FINANCIAL FEASIBILITY  
5.1 INTRODUCTION  

In this chapter, the technical, economic, and financial aspects of the feasibility study based on the 

findings and the data analysis presented in the previous chapters are discussed. 
 

 

5.2 OPERATIONAL AND TECHNICAL CONSIDERATIONS  

Estimates are based on the design and technical specification of the Bi-Cable Gondola system 

described in this report and also the technical data shown in table 3. 

The costs are estimated according to the quotes obtained from the major cable car vendors in the 

world e.g., Leitner Ropeways and Doppelmayr-Garaventa Group.  

 

5.2.1 CABIN CAPACITY 

The proposed cable car transport system will have two (2) Cabins each having a seating capacity 

of 18 passengers, which is 30% more than the current-carrying capacity of a 14-seater Taxi.  

The two (2) cabins will be mounted on the same haul cable at opposite ends of the loop cable 

system that go back and forth between the upper and lower terminal stations. 

 

5.2.2 TECHNICAL DATA 

Table 3: Technical Data in consideration of a Bi-Cable Jig-Back Gondola System 

Horizontal Length 1,000 m 

The level difference between terminals 134 feet 

System capacity in pphd 72 

Passengers/Cabin Capacity 18 

Average operating speed  6 m/s 

Travel Time  4 minutes 

Number of cabins 2 

Length of Cable needed 5,000 m 

Cabin speed at end station during passenger transfer 0.18 m/s 

Time taken at end station during passenger transfer 5 minutes 

Number of trips per Hour 4 

Ticket Price 0.87 € 

Operation Days per Year 360 

Public Service Hours per Day 12 

End Station  1 

Haul Cable 1 

Track Cable  2 
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Cable Type Performa  

Cable Diameter  50 mm 

Continuous Power  55 Kw 

 

5.2.3 COSTS BREAK UP:  

5.2.3.1 EQUIPMENT COSTS 

Table 4: Equipment Costs for Plant and Equipment, Structural Items and Electrical Items  

Particulars Price (€) 

Supply of Engineering Drawing and Design  60,000 

Supply of Plant and Equipment, Structural Items, and 

Electrical Items.  

Consisting of;  

             a. Driving Unit  

             b. Cable  

             c. Cabins with Hanger and Grip  

             d. Tensioning Unit  

             e. Drive and Return Sheaves  

             f. Tower Mounts and Mechanics  

 

Supply of Structural Items.  

Comprising of;  

             a. Station Structurals  

             b. Tower Structure  

             c. Housing  

 

Supply of Electrical Items  

Comprising of; 

             a. Cables  

             b. Drive  

             c. Motor Control Unit (MCC) and control Desk 

             d. Earthings  

             e. Lightening Arrester (LA)  450,000 

Execution of Civil work  

Comprising of; 

             a. Drive foundation  

             b. Station Foundation  

             c. Tower Foundation  

             d. Tensioning Foundation 

             e. Control Room 140,000 

Erection and Commisioning  60,000 

Transportation, Insurances, etc  18,000 

TOTAL  728,000 
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5.2.3.2 LAND DISTRIBUTION OF ROPEWAY SITE 

The area required for the construction of the proposed Cable car system with Building 

Constructions would be about 38,600 Sq. m, out of which 13,200 Sq. m (5200 Sq. m area of LTS 

and 8000 Sq. m of UTS) will be utilized for the construction of Cable car system terminals.  

The break-up of the area requirement for ropeway is given below: 

 

Table 5: Break-Up of Land Required for the Cable Car Transport System  

Area required for  Total Area (Sq. m) 

Lower Terminal Station (LTS) 5,200 

Upper Terminal Station (UTS) 8,000 

Area for other activities 25,000 

Area for Tower at LTS 400 

Total  38,600 

 

38,600 Square meters of land is equivalent to 10 Acres. For a price of 1,000 € per acre according 

to real estate agents, the cost of land is 10,000 €. 

 

5.2.3.3 MANPOWER 

The manpower requirement envisaged shall be for the purpose of supervision, operation, 

preventive and breakdown maintenance, ticketing, and administrative services. 

According to Austrian ropeway law, it is required to have two station attendants per station (one 

for each direction) who assist the passengers to enter and leave the cabins. However, if consistent 

station monitoring exists, it should be possible to monitor the whole cable car system from a central 

control room and reduce the number of station attendants per station to one person. This person 

should be placed at a central point in the respective station.  

For satisfactory operation and maintenance of the Ropeway, the manpower placements are given 

below.  

 

Administrative Staff 

Ropeway in charge: 1 

Commercial Assistant cum Store Keeper: 1  

Security Guard: 2 
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At Lower Station 

Station Attendant: 1 

Maintenance Supervisor: 2 

 

At Upper Station 

Station Attendant: 1 

Drive Operator cum Electrician: 1 

 

Total costs of the above Operation & Maintenance Staff are given below; 

 

Table 6: Total Costs of Staffing the Cable Car Transport System 

Heads Salary (€)/Month/Person Number Total Salary (€) 

Ropeway In Charge  540 1 540 

Commercial Assistant  120 1 120 

Electrical Operator 144 1 144 

Maintenance 

Supervisor  180 

 

2 360 

Station Attendant  72 2 144 

Security Guard  42 2 84 

Sub Total  1,392 

Add Benefit @ 33%  460 

Add 15 % for leave and 

rest giver  210 

Total Monthly Salary  2,062 

Yearly, Salary  24,744 
 

 

5.2.3.4 SPARES AND CONSUMABLES 

It is assumed that the annual cost of spares, replacement, lubricants, paintings, etc. shall be 6,000 

€ Per annum 

 

5.2.3.5 COST OF POWER 

Power charges per unit of electrical energy consumed are estimated to be 0.658 € for a daily 

average running of 12 hours and a utilization factor of 0.8. For a motor rating of 55 kW, 

Annual cost of power = 12 x 360 x 0.8 x 0.658 x 55 = 125,000 € 

Add cost of Diesel fuel 1,060 € on an assumption of 1000 liters per year. 
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5.2.3.6 OPERATION & MAINTENANCE COSTS 

The assumed operation hours of the cable car system are consistent and amount to 12 hours per 

day (operation from 07:00 until 19:00). 

Generally, the basic principles for the Operation and Maintenance cost calculations are: 

 During operational hours always one Shift Manager will be on duty 

 To assure that the system runs properly always two technicians will be on duty 

 One operator at the Central Control Room will monitor the whole system to ensure safety 

and availability. 

 All maintenance technicians must be cross-trained to operate the system 

 

The Operation and Maintenance cost per year in servicing equipment and cars to ensure proper 

operation is estimated as 200,000 €. 

 

5.2.3.7 DEPRECIATION COSTS 

Taking a depreciation rate of 5% on the cost of Fixed assets 

The Depreciation cost will be 0.05 x 825,500 = 41, 275 € 

 

SUMMARY OF THE COSTS 

Table 7: Summary of Costs.  

COSTS ITEMS AMOUNT (€) 

FIXED ASSETS Equipment  728,000 

Land  10,000 

Road Vehicle  87,500 

Sub-Total  825,500 

OPERATING COSTS Salaries 24,744 

Spares and Consumables  6,000 

Power 125,000 

Diesel 1,060 

Maintenance  200,000 

Sub-Total  356,804 

INDIRECT AND OTHERS Miscellaneous Expenses 4,000 

Depreciation  41,275 

Annual Inspection  4,000 

Sub-Total  49,275 

TOTAL  1,231,579 

 

Therefore, the total cost of investment is approximately 1,235,000 €. 
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5.3 FINANCIAL PROJECTIONS/ECONOMIC FEASIBILITY 

Forecasting the ridership of the proposed cable car transport system within Kampala paves the 

path of calculation of the anticipated revenue over the lifetime period of the Bi-cable jig-back 

gondola for potential investment.  

Depending on the preferred business model, the investor and operator of the proposed cable car 

can be either two different companies or a single entity. 

The main source of revenue will originate from fare tickets. In general, the fare system in an urban 

gondola context could be distance-based, surcharge-based, flat, zone-based, time-based, demand-

based, or a combination of the aforementioned parameters such as distance and demand-based.  

For the case of the Cable system between Old Kampala and Namirembe, a surcharge system would 

be appropriate since there are no intermediate stations along the proposed line and the gondola is 

going to be used as a means of transport. 

 A fare price of Ug Shs 3,500 is considered which is 40% more than the amount charged by Taxis 

for the distance between the two terminals of Old Kampala and Namirembe. 

 

5.3.1 ESTIMATED ANNUAL FEES REVENUE FROM PASSENGERS AT FULL 

CAPACITY 

Table 8: Estimated Annual Revenue from Fare Ticket Issue at 100% Capacity 

Number of People/Time Per Hour Per Day Per Month Per Year 

Number of People (18-seater 

Platform) 

144 1,728 51,840 622,080 

Total Revenue from the 18-

seater platform (Euro, €) 

125.28 1503.36 45,100.8 541,209.6 

 

5.3.2 CASH FLOW PROJECTIONS  

In the first year, the cable car system operates at an 80% Capacity of 14 Passengers, and each 

subsequent year, the cabin capacity increases by 5% until it reaches the full capacity of 18 

passengers. 

For the purposes of analysis, we assume 100% buying of fare tickets, and therefore expected 

revenue at 100%.  
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Table 9: Cash Flow Projections  

PROJECTED CASH FLOW FOR ROPEWAYPROJECT 

    1st Year  
2nd 

Year 

3rd 

Year 

4th 

Year  
5th Year 

    
80% 

Cap 

85% 

Cap 

90% 

Cap 

95% 

Cap 

100% 

Cap 

Annual Passengers Transported    483,840 518,400 552,960 587,520 622,080 

Fare Ticket Price  0.87           

Income from fare tickets   420,941 451,008 481,075 511,142 541,210 

TOTAL INCOME    420,941 451,008 481,075 511,142 541,210 

EXPENDITURES 

Project Total Cost 825,500           

Power and Diesel Fuel   126,060 138,666 152,533 167,786 184,564 

Salaries    24,744 24,744 24,744 24,744 24,744 

Spares and Consumables    6,000 6,600 7,260 7,986 8,785 

Maintenance    200,000 212,000 224,720 238,203 252,495 

Miscellaneous Expenses   4,000 4,400 4,840 5,324 5,856 

Depreciation    41,275 41,275 41,275 41,275 41,275 

Annual Inspection    4,000 4,400 4,840 5,324 5,856 

Rope Placement          20,000   

Sub Total  825,500 406,079 432,085 460,212 510,642 523,575 

              

Net Profit   14,862 18,923 20,863 500 17,635 

              

Depreciation add back    41,275 41,275 41,275 41,275 41,275 

Cash Accruals    56,137 60,198 62,138 41,775 58,910 

Opening Balance    — 56,137 116,335 178,473 220248.4 

Net Amount    56,137 116,335 178,473 220,248 279,158 

Closing Balance    56,137 116,335 178,473 220,248 279,158 

 

 

Considerations: 

a) The entire project is funded by the Government 

b) Rope replacement cost considered after every 4 years 

c) All Expenses increasing @ 10 % every year, except Maintenance 

increasing @ 6% every year and Depreciation and Salaries not increasing at all. 
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5.3.3 NET PRESENT VALUE  

Net Present Value is calculated over a range of discount rates. Selecting arbitrary rates of 30%, 

10%, and 5%, the following results in table 10 are obtained.  

 

Table 10: NPV for 30%, 10% and 5% Discounting Rates 

Year  Cash Inflows (€)  30% 

Discounting 

rate  

10% 

Discounting 

rate  

5% 

Discounting 

rate  

1 56,137 43,169 51,029 53,442 

2 116,335 68,870 96,093 105,516 

3 178,473 81,205 134,033 154,201 

4 220,248 77,087 150,429 181,264 

5 279,158 75,094 173,357 218,860 

TOTAL   345,425 604,941 713,283 

Less Cash Outlay    541,210 541,210 541,210 

Net Present Value   -195,785 63,731 172,073 

 

 

5.3.4 PAYBACK PERIOD  

The payback period is the period of time required for the cable car transport mode investment to 

return the sum of the original investment. 

Payback Period = 
Amount to be initially invested 

Estimated Annual Net Cash Inflow
 

= 
1,231,579

 541,209.6
 

= 2.28 Years 

 

5.3.5 INTERNAL RATE OF RETURN (IRR) 

The internal rate of return is the annual rate of growth that the investment is expected to generate. 

The internal rate of return (IRR) is the discount rate at which the Net Present Value (NPV) of the 

investment is zero. A project is accepted when the NPV is positive and rejected when the NPV is 

negative.  

The higher an internal rate of return, the more desirable an investment is to undertake.  
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To get the NPV=0 therefore; 

 

RATE 30% IRR 5% 

NPV -195,785 0 172,073 

 

30−𝐼𝑅𝑅

−195,785
 = 

𝐼𝑅𝑅−5

−172,073
 

 

  IRR = 5 + [ 
172,073

172,073+195,785
 * (30-5)] 

 
IRR = 16.694% 

 

5.3.6 SENSITIVITY ANALYSIS 

The calculations in this study were expressed in Euros (€), however, the Euro has been fluctuating 

between Ug Shs 4,000 and Ug Shs 4,500. At its lowest, the company would be obtaining less 

profits which would create a need to increase the payback period while at its highest, the earnings 

would increase and this may shorten the payback period. 

 

5.3.7 SUMMARY OF RESULTS IN FINANCIAL ANALYSIS 

 The Investment generates a positive cash flow right from the first year of operation making it 

attractive.  

 The Internal Rate of Return is about 16.7% which is high and means that the project is viable. 

 The payback period is 2.3 Years 

 

 

 

 

 

 



[44] 
 

CHAPTER SIX 

CONCLUSIONS AND RECOMMENDATIONS 
This chapter concludes the feasibility research study by dealing with the conclusions and 

recommendations on implementing cable car usage in Kampala City. 

 

6.1 CONCLUSIONS  

This feasibility study on cable car usage in Kampala City investigated the applicability of 

implementing an aerial ropeway system, also called a cable car system for the purpose of 

transportation. The cable car transportation system can connect Kampala to various parts of its 

other divisions.  

Aerial cable transport systems are particularly well suited to overcoming obstacles and other 

divisive features in the urban landscape, such as railway lines, water courses large depressions, 

changes in level, etc. They help avoid the need to build highly expensive infrastructure. Unlike 

other forms of transport, they are not limited by maximum acceptable inclines and can run in a 

straight line even if there is a change in level. 

 

Identifying the various investment costs was a complex matter, as this is commercial data for 

manufacturers and prime contractors. In addition, there still is too little data available on urban 

cable transport systems to be able to calculate average investment costs accurately. Several recent 

projects in urban transportation were used to define orders of magnitude for each item of 

expenditure. 

 

The economic viability analysis outcome demonstrates that the revenues generated from the fares 

could counterweigh the required capital investment as well as operating and 

maintenance costs and hence the proposed gondola could be economically attractive 

for investment.  

 

The best-suited proposed passenger cable car system is the Bi-Cable Jig-back Gondola System 

with an estimation of 622,080 passengers in transit annually and its installation is technically viable 

and commercially viable if government-funded. 
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Infrastructure and needed costs were presented in Chapters Two and Five  

 

The market analysis, the technical analysis, and the economic analysis tools were used to evaluate 

the Cable Car feasibility. It was determined that cable car usage in Kampala city is technically and 

financially feasible.  

 

6.2 RECOMMENDATIONS  

Even when cable cars are selected as a viable, lower-cost, and agile solution, there should be 

careful attention to its design, network integration, Operation and Maintenance, and long-term 

sustainability.  Procurement and technology transfer is also key, considering that only a handful 

of cable car manufacturers in the world have the know-how to build and operate these systems in 

urban environments. 

 

Cable transport systems are not sufficient to form the backbone of an urban transport network in a 

large conurbation because of the length of the lines (which is limited to a few kilometers), the 

small number of stations on the same line, and the significant difficulties associated with 

construction in a dense urban fabric. Cable transport systems do however offer a solution to 

demands which traditional transports systems (buses, 14-seater taxis, and Boda Bodas) are unable 

to address satisfactorily because of technical or financial constraints. They can open up areas that 

were previously poorly served because of obstacles or changes in level. They can thus 

complement, rather than compete with other transport systems. 

 

Poor weather, and in particular high winds, are the main causes of service interruptions. Their real 

impact on the operation is not so important. The maximum acceptable wind speeds vary from 70 

to 110 km/h depending on the technology used.  Bicable and tricable systems are more resistant to 

wind speed. 

 

The Ministry of Works and Transport which exists to formulate policies, plans, set standards, build 

capacity, carry out advocacy, regulate, monitor, and evaluate the works and transport sector can 

take into consideration integrating cable car transport systems into the urban transport network to 

ease the traffic congestion on the current transport networks in Kampala City. 
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