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Abstract

In less than a generation, 70 % of the world’s paian will be living in cities. Travel is a necéys

in urban areas but roads and other infrastructave been unable to keep up with the needs of these
ever growing requirements. This has led to higlellewf traffic congestion that threaten economic
productivity, environmental conservation and thera¥l quality of urban living. Nairobi City is not
exempt from these problems.

Several cities in the world have utilized Ropewagsl Cable Liners as an innovative and attractive
approach to public transport. These have impredsaeires like ease in passing over barriers, rapid
installation, safety, high efficiency and simpléesigration with other means of transport.

The study aimed at investigating the possibilityitegrating Arial Cable Transport (ACT) as a
means to supplement some of the solutions progosede reduction of congestion in Nairobi.

The literature review of the study covers urbamirataind urban growth, urban transportation and
urban ACT. It analyzes ACT in Africa, developing neband the developed world. It also looks at
the benefits and challenges of ACT investigatirgbssibility of it being implemented in Nairobi.

The research was a non-experimental or survey nasatesign. The key target population were
people who carry out their daily activities in t@entral Business District (CBD). Data Collection
methods included Observation, photography, intersjeissuing of questionnaires and literature
review.

The study revealed that there has been a peakdmiiirdue to increase in traffic while the main
means used to access the CBD are personal vehiwteBSVs. Most people take approximately an
hour to access the CBD and about half the time vihere is no traffic jam. Majority of those who
come to the CBD are youth (age 21-30) and are appy with public transportation either due to
cost, reliability, timeliness and/or efficiency. d$e who use rail transport are happy with the tmin
and convenience but not with the comfort. Roadsftbe eastern side of Nairobi and the Mombasa
Road/Uhuru Highway corridor face the worst congestivhile accessing the CBD. The study shows
that Nairobi residents want a transport system ihaheap, comfortable, has regular fares, timely,
polite crew and reliable. There is need to workrdarconnectivity between the proposed MRTS and
the current paratransit.

The study also revealed that current public trarisphmes not help people with disabilities. Those in
the public transport sector receive little trainiotper than driving, first aid and simple mechanics
There is no emphasis on NMT to access the CBD.impertance of reducing the number of private
vehicles entering the CBD is gaining recognitioroag both civilian respondents and PSV crew.

Most respondents were positive about the use of A4Ih respect to usage, impact on traffic
congestion, value addition, creation of jobs antegal embracement by members of the public.

The study recommends the urgent need for a subtaiMRTS that enables modal variety to access
the CBD with fixed and affordable pricing to peomt all social classes and those with special
needs. Training of public transit crew is criticAlCT is a worthwhile means of urban transportation,
though routing has to be well selected based ondoorcharacteristics. There is, however, urgent
need for policy development for this to take pldtevill be important to integrate the ACT with the
proposed MRTS. Further research should be donewesiigate the potential of this system in
informal settlements.
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Chapter 1: INTRODUCTION

1.1 Background of the Study

According to UN-HABITAT, approximately 50% of the world's population livesities, and this
figure will increase to 70% in less than a generatiAs a result of the growing distance between
home and workplace, as well as urban sprawl, sedthé structures are becoming ever more
complex and existing transport infrastructures iaggeasingly pushing capacity limits. For this

reason, it is essential to find new solutions tmelate current and future transport problems.

Lupala (2002) says that one of the challenges oatifrg cities in non-industrialized countries
today is the fact that cities are growing at unpdented rates, size and densities. Growth trends i

these cities are largely unregulated.

In our modern society, mobility is a driving foroé human development. The motives for travel
trips are not confined to work or educational pse® but reach a spectrum of diverse goals.
Mobility is more than a keystone to economic gravtlis a social opportunity offering the people
the opportunity for self-fulfilment and relaxatig@ools, 2009). Travel is derived from social and
economic needs. Thus, it is how we arrange physigcate and organize urban activities that set
the stage for trip-making. Transportation shouldsbbservient to urban environments, a means to
achieving broader personal and societal objective®arning a living or creating livable
communities (Cervero, 2009). Transport forms aé@yponent in creating a competitive business
environment as well as a means through which varieconomic, social, and environmental
objectives will be achieved. (GoK, Vision 2030, 8D0

In the last 30-40 years, the city commuter distahas tremendously increased. The average
commuter distance was 0.8 km in 1970 and this as&d to 25km in 1998. The 2008 present

average commuter distance has increased to ové0l0-(Omwenga, 2008).

The road capacities of megacities, however, haledf#o keep pace with the explosive increases
in traffic, and worsening congestion threatens eodn productivity and overall quality of urban
living.

There is no single broadly accepted definition w@ffic congestion. This is mainly because
congestion is both a physical phenomenon relatntpé manner in which vehicles impede each

other’s progression as demand for limited road spagproaches full capacity and a relative

! www.worldurbancampaign.org 15/08/2013




phenomenon relating to user expectations vis-aeasl system performance. However, what is
clear is that congestion prevents us from movimglir and it slows and otherwise disrupts the

conduct of business in urban areas (OCED, 2007)

Fiere (2001) states that urban transport and itsagement play key roles in the economic and
social development of a city and its citizens. Bgort is a key issue from the point of view of
poverty alleviation: the urban poor are often edeldl from adequate public transportation.
Transport policies need to be sustainable finalycialocially and environmentally. Transport

systems need to improve physical access to jobsoamaebvide all people with mobility.

While rail (which would include Light Rail Systerasd Rapid Rail Systems) has been the focus of
most planning for Transit Oriented Development (T)Oiere has been recent interest in bus-
related TOD with an emphasis on new Bus Rapid TrdB&RT) systems (Currie, 2006). Bus

Rapid Transit System (BRTS) is an innovative, higpacity, lower cost public transport solution

that can significantly improve urban mobility (Agal 2010). In Kenya, Ogonda (1992) notes that
since 1973 when matatus were given a presiderd@ieg@ to operate, they have grown to compete
and complement the public bus transport compani¢®wns and rural areas in medium- and long-

distance passenger transport.

Ropeways and Cable Liners can be part of the soluiy providing an innovative and attractive
approach to public transport. Ropeways and Cabherki have impressive features which can
benefit cities like ease in passing over barrieapjd installation, simple integration with other
means of transport, safety and high efficiency. é¥egyys do not depend on mountains and snow.
They simply need urban transport problems and acdeSfcits in the public transport network.
Then, they can prove their efficiency and attramiess as a cost-effective, rapidly installed,

innovative link within a successful public transpoetwork?

Medellin, Colombia was the first city in the wotld fully integrate ski-lift style gondolas into tihe
public network. The technology was cheap, fast aate and it furthermore eliminated all
topographical challenges. The initial line opene@®06 and now moves up to 40,000 commuters
daily. The idea has now spread. Over two dozer<citn South America are now exploring,
building or planning systems of their own. Citiesund the world are taking notice. Three cities in
Algeria are currently building 5 separate CPT lindsrth Palmerstone, New Zealand recently
tabled an urban gondola proposal; a scholar in AtofoCanada has been commissioned to

investigate the technology's application in Mec8audi Arabia; and transit officials in Baden,

2http://www.doppelmayr.com/en/doppelmayr-international/applications.html 30/7/2013




Switzerland are exploring the idea. Other citieg®amwhile, with no topographical challenges
(save for traffic) are also paying attention. @a2010). Ojo (2013) states that they may be ‘a

solution to the traffic jams in Lagos.’

There are pros and cons of the system, as Davith2)2notes that volumes of trans-boundary air
pollutants drop as baseline modes of transportepiaced with a system that relies on electricity.
Benefits of rope propelled system include dedicdiadier free transport route in addition to a
unique ride experienéeAt the same time it was noted that in Koblenzatdieve the same
transport capacity as cable cars, articulated beeseging 100 passengers would have to leave the

two end points every 1.5 minutes and roughly 108ebwould need to be in service

The study aims at investigating the possibilityirgegrating Arial Cable Transport as a means to

supplement the solutions offered and proposecreduction in congestion of the urban areas.
1.2 Statement of the Problem

Rising environmental concerns and problems haveighto sustainable urban development in
general and sustainable urban transport in paaticto the agenda of almost every city across the
world. It is generally accepted that sustainaldagport implies finding a proper balance between
current and future environmental, social and ecaaajalities (Yigitcanlar, 2008). Congestion

has long been recognized as an environmental prokbgher than causing delay, it causes noise
and fumes and increases health risks to road asergesidents while the commuters prefer to
board/alight at intersections, thus creating infalrmbus stops which cause hazardous traffic

conditions (Agarwal, 2010).

According to Sclar (2012) a world-class urban tpamssystem is one that provides easy, safe and
affordable access across the metropolitan regiortifzens from all walks of life. As cities alll
across the world are discovering, they cannot beddwamass cities by continuing 20century
transport planning around projects of massive ulighway construction. It is an approach that
puts its primary emphasis on road building as atsni to its problem of massive congestion. But
as cities as diverse as Los Angeles, Beijing amdPzailo have discovered, more roads just lead to
more congestion as more people attempt to getasaisis the only way to travel. Rethinking in
this case means making high quality public transtiee centerpiece of the strategy and making

added highway construction, at best, a supportda @. As long as mass transit is seen, as it

3 http://www.doppelmayr.com/en/doppelmayr-international/applications.html 30/7/2013
4 http://www.doppelmayr.com/en/doppelmayr-international/applications/urban/applications/impressive-
speed.html 17/12/2013




currently is in Nairobi, as a system for the pdawiil never be more than a poor system; a system
that everyone who can will flee at the first oppaity. The only way to solve the congestion
problems of Nairobi is to make a massive effortteate quality mass transit for Kenya's rising

middle class, and provide this transportation gs#hat are also accessible to the poor.

The evolution of public transit modes has been rkatde, fueled by the need for different transit

modes to handle different demand levels, urbanrenment patterns, and natural constraints and
barriers. Aerial Ropeway Transit (ART), a type efial transportation mode in which passengers
are transported in a cabin that is suspended alteldpoy cables, is one of the solutions to such
cases. ART has its origins in aerial lifts that éndoeen used for decades in Alpine ski resorts to
transport skiers and tourists in cable-suspendethgaThe use of aerial transportation in the urban
environment, has gained more attention worldwichel i is now used as a public transit mode in

several terrain-constrained urban areas aroundahle (Alshalalfah et al 2012).

The Nairobi Metropolitan Region contributes appnoately 60% of the National DP and is home
to over 60% of the urban population. The corehef NMR defined by the county government of

Nairobi is experiencing the highest level of imnaigon resulting into very high pressure on the
carrying capacity of a physical and social infrasture. The most prominent manifestation of this
scenario is the persistent traffic congestion beixgerienced in the CBD. Previously it was a peak
hour issue but now currently traffic snarl up idic@able any time of the day in all directions.

(GoK, 2008)

The portion of Kenya population living in urban asecontinued to rise. In the last 20 years, the
country urban population has increased from 15%ktout 30% today. The rapid population in
Nairobi has forced many city residents to travelafuthe city centre and seek cheap housing in the

peri-urban areas (Scar, 2012).

Over the last 20 years, traffic management measaes been discussed at length, but there has
been little implementation in transportation plamgnio change the trend of congested traffic. There
are several solutions that have been offered ia &S a solution to this problem of traffic

congestion®

The Government of Japan implemented the Nairobabibransport Study (NUTRANS) between
2004 and 2006, which designates the traffic netaankprovement of the Nairobi Metropolitan

Shttp://nairobiplanninginnovations.com/projects/nairmetropolitan-region-nmr-traffic-

decongestion-program?fAugust 2013




Area. Implementation of projects identified in tls¢udy by the Government of Kenya in
collaboration with other development partners isgang. Notable among these includes
construction of several missing link roads suppgbiig GOK and EU, expansion of Thika Road
supported by African Development Bank (AfDB) and fPeople’s Republic of China (PRC), and
rehabilitation and expansion of Uhuru Highway wsthpport from World Bank and the People’s
Republic of China®

The Nairobi Metropolitan Ministry also came up witlte NMD Traffic Decongestion Programme.
The aim of the Traffic Decongestion Program is étieve the persistent traffic congestion in

Nairobi’'s central business district.

The program has the long term goal of creatingtevar& of monorails and truncated buses. In the

short term, the following components will be implemed:

1) Increase Uni-Direction (one-way) traffic moverhe?) Create dedicated bus routes and lanes in
the central business district 3) Remove on-stragtipg. 4) Increase the number of multistory car
parks. 5) Create Park and Ride stations. 6) Dewgi@p off and pick up points 7) Reinforce road
reserves on all by bass and ring roads 8) Resteaty transit traffic between 07:00-10:00 and
16:00-20:00 on weekdays 9) Allow vehicles with 0%€r passengers and standing passengers to
use roads within the NMR 10) Expand the Centralifss District to include the following areas:
Westlands, Pangani, Eastleigh into Jogoo Road,Kaugnad into Nairobi West, Langata Road,
and Mbagathi into Hurlingham.

The Kenya National Highway Authority (KenHA) hassalcome up with several proposals

towards solving this problem of congestion.

1) Decongestion of the city through constructiongofide separators i.e. Interchanges at major
junctions and construction of bypasses 2) KeNHA texently introduced performance contracts
to ensure maintenance of our roads is a never grahiocess and is closely monitored to avoid
major deterioration on our roads. 3) Traffic conges which is of critical concern especially
during peak hours can be curtailed through devedspnof all modal transport infrastructure
including the following: Transport Demand Managem@®DM), Expansion and development of

existing roads, Construction of urban expresswimyspduction of Light Rail Transport (LRT) and

6JICA Report (2009), JICA

7Ibid



Bus Rapid Transit (BRT), Regular conducting of url@ffic surveys for demand forecasting and

subsequent urban transport planning.

The Syokimau Railway Station was official opened®012 and will provide passengers with an

affordable, modern and comfortable services tofam the Central Business District. This is the

first station to be completed under the Nairobi @uauter rail project others are Imara Daima

Station which targets commuters from Industrial &\r&Embakasi and Mombasa Road and
Makadara Station which target commuters from Bdogoo Road, Jerusalem, Jericho, Uhuru and
Hamza Estatée’.

Recently, digital traffic lights were installed Mairobi to free up the number of police officers
who control roundabouts and junctions across the €he integrated traffic and security system
will also involve the installation of closed circuielevision (CCTV). Currently several areas
including the Haile Selassie, Westland’s roundaloou¥vaiyaki Way and Kenyatta Avenue-Uhuru
Highway roundabout have seen the lights replackd.new system will be directed from a control
room which is yet to be installed, fitted with sems from butterfly cameras installed along the

roads to monitor which roads have heavy traffiasdo give them priority (Sato, 2013).

Additionally Uhuru Highway in Nairobi is set forraajor makeover with the section between
Nyayo Stadium and Museum Hill interchange will haveelevated road with two lanes on each

side. The stretch will also have special lanectmmmodate a special BRT system.

Given the link between land use patterns and trgffitterns, much should be done to ensure that
congestion management strategies address theonslaip between the two. A long term strategic

policy to tackle traffic congestion should thenlud® some reference to the coordination of

transport policy, urban planning and environmegtals in order to deliver sustainable outcomes

(OECD, 2007).

Several other projects have been proposed as #lgosselution to curb traffic congestion. Otini
(2013) states that the government of Kenya is mpuitthto place a 35 billion shilling plan to
regulate the transport sector. It is said thatragnather things the project will take care of road
expansion, bus fares, financing and traffic managemA National Metropolitan Transport

Authority will be created to coordinate the pol®hyift and regulate public transport within the city

Shttp://www.vision2030.go.ke/index.php/projects/disfMacro enablers/19526 July 2013




Public transport has the potential to transporhany, if not more people than private cars while at
the same time consuming significantly less roacspma without consuming any road space at all
(OECD, 2007).

Ngari (2002) notes that under provision of land fiansportation in the City has resulted in

payment of high costs for traffic diversions, laamcquisition and compensation. The incoherent
land use planning has exacerbated the growth efall settlements especially along main

transportation routes in the city.

The possibility of the use of ART as an option aipgement the other attempts at reducing traffic
congestion in Nairobi has not been studied befNither has it been mentioned in any of the
transportation plans like the NMG traffic decongmsiplan and Vision 2030. Several counties of
similar economic level are either looking into @nstructing ARTs as a supplement to their public
transportation system. Cable car systems are velgicheap to construct since they require little
land acquisition and the technology is quite simfglee cost per kilometer compares favorably
with BRT and rail systems (Brand, 2011). Additidpah gondola has the potential to reduce
greenhouse gas emissions, increase reliabilitycandravel times by one third, attracting more

riders to transit (Fisher, 2011). This study aim#aking at how ART can be a sustainable mode
of helping reduce the problem of traffic congestimiNairobi City.

1.3 Obijectives of the Study

The general objective of this study is to invedggde viability of having Aerial Cable Transport
as a supplement to the public transport systemesidents in Nairobi who are travelling to the

Central Business District.
In this regard, the specific research objectives:

» ldentify, classify and analyze the means of trarnspeed by people moving to the Nairobi

Central Business District during peak hours.

» Identify and examine congestion challenges andrath&llenges that commuters face
while moving in and out of the Nairobi Central Busss District and possible solutions to

these challenges.

» Investigate the potential of aerial cabin transpsra major support in transporting people

to the Nairobi Central Business District within mii€ied corridors.



1.4 Research Questions
Consistent with the Research Objectives, the KeseReeh Questions of this Study are:

* What are the means of transport used by peoplengae the Nairobi Central Business
District during peak hours

* What are the congestion challenges and other cigalethat commuters face while moving
in and out of the Nairobi Central Business Distictd what are some of the possible

solutions to these challenges?

* What potential does cable cabin transport have msjar support system in transporting

people to the Nairobi Central Business Districtwtidentified corridors?
1.5 Assumptions of the Study

The increased vehicle operating costs has beesféraed to commuters using public transport
through high bus and ‘matatu’ fares within the sblam and the central business district of the city
(JICA, 2009).

After years of chaos in the city public transpting government is putting in place a Sh35 billion
plan to regulate the sub-sector. Funded jointlyhH®yWorld Bank (Sh25.2 billion) and the Kenyan
government (Sh9.6 billion), the project will takare of, among others, roads expansion, bus fares,

financing and traffic management (Otini, 2012)

The declining population density associated wittagp has increased travel distances and pushed

up the price of public transport (Gwilliam, 2011).
1.6 Scope

The geographical scope will be the Nairobi CenBakiness District. This covers the area that
borders Haile Selassie Avenue to the North, Uhuightday to the West, University Way to the
South and Moi Avenue/Tom Mboya Street to the EBsitry points of focus will be Valley
Road/Kenyatta Avenue, Mombasa Road, Chiromo RoagAkaWay and Jogoo Road/ Landhies
Road.

1.7 Justification and Significance of the Study

The main sources of atmospheric pollution in Nadimte vehicles, industries, emission from the
use of charcoal and firewood and other municipars®s such as the open during of waste. The

increasing number of cars in the city intensifiesffic and pollution problems. Vehicles emit

8



significant levels of air pollutants, including grehouse gasses and the precursors of smog (JICA,
2013).

Yagitcanlar, (2008) points out that recent literathighlights five important issues confronting
sustainable transport. First, the petroleum upoithvalmost all (97%) of our transport systems
run is a finite resource. Indeed, some argue tkak il production has already been reached.
Second, sustainable transport is environmentatsiroiientation and it deals almost exclusively
with atmospheric pollution. This pollution includdse excessive production of greenhouse gases
that contribute to global warming, as well as th@ssions that threaten the health and well-being
of those who live in urban areas. Third, many of wansport systems are congested, which is a
critical problem in many major metropolitan areauamd the world, also the transport
disadvantage has become a critical problem forasawtlusion and sustainable transport. A fourth
aspect is accidents and fatalities. Fifthly anthify, a sustainable transport system must be

judicious in its use of land and also not geneliarid sprawl and excessive related costs.

Because cities are often regarded as catalystsotteimization and economic expansion in the
developing world, the economic standing of evenlstoans and rural settlements are hurt to
some degree by congestion in big cities (Cerved®92 Rising urbanization and high economic
growth has led to increased traffic congestion ihabsting the country billions of shillings in ma
hours (Otini, 2012). The rising use of cars haskekdaoads, endangering the safety of pedestrians

and the health of city residents who breathe inoraobile emissions (Gwilliam, 2011).

Ultimately Nairobi residents are making locatiorciden not based on any economic but traffic
situation. As a result, the region and the couatnya whole are losing 30 billion Shillings daily on

lost fuels, street, time and environmental degradqGoK, 2007).

Both operational and user perspectives are impontannderstanding congestion and its impacts.
Ideally, urban transport policies should be devetbpn the basis that congestion is related to both:
The behavior of traffic as it nears the physicgbazaty of the road system and the difference
between road user expectations of the systemsrpaafee and how the system actually performs
(OECD, 2007).

To lead an efficient policy, governments requiratde predictions of travel behaviors, traffic
performance and traffic safety. A better understamaof the events that influence travel behavior
and traffic performance will lead to better fordsa€onsequently, policy measures might be based

upon more accurate data (Cools, 2009).



1.8 Definition of Terms and Variables

Aerial Cable Transport (ACT): a type of aerial transportation mode in whichseagers are

transported in a cabin that is suspended and piojlexdbles
Cableways: Another name for ACT
CBD Central Business District, Major business huthef City of Nairobi

Gondola are systems equipped with cabins moving along mmidirectional loop. The gondola
cabins are small, with each commonly able to accodate between 4 and 40 people. Systems of
this kind generally have a declutching mechanishicvallows one car to be slowed or stopped in

a station without any impact on the overall floncabins on the loop (PCI, 2011)
Congestion— traffic jam, several vehicles on a road such ttmey can scarcely or hardly move
Nairobi — Capital City of Kenya

Matatu — Privately owned minibuses used for public tramsgiion

Nairobi — Capital City of Kenya
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Chapter 2: LITERATURE REVIEW

2.1 Urbanization and Urban Growth

Blanco (2009) says that one out of every two peoptais world lives in a city. A sense of wealth
and increased opportunities have been traditiorzeociated with the cities if compared with the
rural areas. Nowadays, city expansion is expengnthe growth of large slum areas -notably in
developing countries- threatening all levels oflgqyaf life of their population. According to UN-
Habitat, since 2007 at least half of the globalytation resides in cities.

Cities have changed in at least four major wayse,sspatial organization or morphology, the
quality and distribution of public services andrastructure and their employment base. While this
situation can be attributed to global urbanizatiemds, the general poor knowledge on how these
cities develop, densify and acquire certain physatwracteristics has limited effective urban
planning and management. At times, the pervasimvledge gap has been associated with the
lack of relevant theories and concepts to explam @volution, growth and prevailing spatial
gualities. However, the limited research in theddihas also contributed to the problem. (Lupala,
2002).

African cities are experiencing rapid populationwth, typically between 3 and 5 percent per year
over the last decade. In 2000, one in three Afgdames in a city and this share is expected te ris
to one in two by 2030 (Gwilliam, 2011). The otheolgem that confronts the rapidly urbanizing
city is continued sprawl that has been manifesteexternalities of inadequate infrastructure

provision and underutilization of scarce resourpasticularly land. (Lupala, 2002)
2.2 Urban Transportation

Transportation and cities are co-dependent, intlurgneach other in often complex and dynamic
ways. It is less the hardware characteristics afdsoand transit, and more the software

characteristics - notably accessibility benefitgttshape urban environments (Cervero, 2009)

Urban transport is not a mode of transport, of seubut rather a collection of modal facilities and
services found in a particular location. It is thensity and complexity of these services and
facilities that differentiate one system of urbaansport from another (Gwilliam, 2011). Urban
transportation normally plays a vital function imetdaily life of a city. There are often various
modes of transport which move people and goodsimwitte city boundaries and these give rise to

forever changing pattern of activities (Ombura 1989
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Traffic congestion in urban areas is often the oumte of successful urban economic development,
employment, housing and cultural policies that mpé&eple want to live and work relatively close
to each other to attract firms to benefit from gjagns of productivity derived. (OECD, 2007).

If public transport successfully draws travelersagvirom cars, other urban travelers will not
remain insensitive to the fact that the roads Ha@ome less crowded and that the travel times
have improved on corridors that have experiencedode shift in favour of public transport.
(OECD, 2007).

Sustainable transport implies finding proper bagabetween current and future environmental,
social and economic qualities (Yigitcanlar, 200Bansport systems are vital for any city (Fiere,

2001). Financial sustainability is crucial to thie lof a transport system and to the ability of the
local government to support it. Social sustaingbilneans including the poor and the often

underserved, particularly women, into the urban agament picture by increasing access and
affordability. Environmental sustainability mustclande initiatives for road safety as well as

lowering levels of air pollution through cost-effee reduction of particulates and use of

alternative fuels and cleaner gasoline. Internaficexperience shows 3 key factors for any
transport system: well-designed basic infrastrectuetwork, proper management of the traffic

system; public transportation and buses — with rpyiofor buses, dedicated bus lanes and
integrated facilities (Fiere, 2001).

Well thought out public transport policies remain fandamentally important congestion
management strategy. In particular, when publicspart is well supported by local authorities or
the private sector and when it provides a qualiityesvice that approximates that which car drivers
have previously been used to, it contributes tontaaing a high level of access in urban areas
despite a drop in car use (OECD, 2007).

The importance of mobility is recognized by goveemts at different policy levels (Cools, 2009).
Effective transportation plans are central to namhg the productivity, health and safety of
communities and regions. A transportation plan gsidhe investment in and timing of
improvements to the transportation network to mmmhmunity mobility, accessibility, safety,

economic and quality of life needs (Steiner, 2007).

There are various problems related with publicgpamt such as tremendous increase in number of
accidents, environmental degradation, congestiorercoowding due to inadequate system,
frequency of service and schedules not strictlyeaglth. Bus Rapid Transit (BRT) Systems have

emerged as one of the important modes of publiasfrart. They are motorized, comparatively
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flexible, easily accessible, and efficient and alest effective in terms of being able to transport
large number of people (rather than vehicles) (Ag&2010).

2.3 Urban Aerial Cable Transport

Real world applications of conventional transgeahnologies in urban areas might not be always

feasible due to several factors that are not nedgssttributed to passenger demand. This
includes the high capital and operating cost o$¢hgystems, the limited availability of real estate
to expand or create new systems and the presengeogfraphical and topographical barriers
(Alshalafah 2013).

A good example is between 2003 and 2005, when amatdd highway covering Seoul’s

Cheonggyecheon River was demolished to improve datea’s environmental and aesthetic
condition. Now a city highlight, it is visited by0900 pedestrians daily. The restored river is also
model for urban renewal projects worldwide. In 200@ Korean Society of Civil Engineering had
found that the road and elevated highway had sesémgctural problems that would cost
approximately US$95 million to fix. In addition, @atown Seoul was experiencing serious traffic
congestion and poor air quality from the mass dgeigate vehicles, while public transport was in
need of a thorough upgrade (Mayer, 2013)

We tend to associate cable cars with mountainss&iidg, rather than urban life and work, but
they are gradually taking root in our cities (Land2012). Cable systems can, however, be used in
urban areas. Several metropolitan areas (Medénacas, Rio de Janeiro, Portland, New York,
Algiers and others) have even incorporated gondalad aerial tramways into their public
transport networks. Emblematic projects such asetleman provide an effective urban transport
solution (Clément-Werny, 2011). Additionally, ond the needs is the desire to overcome
geographical and topographical barriers such asntams, valleys and bodies of water, which
cannot be conquered by conventional transit modésout very large investments and changes

made to natural topography, (Alshalafah 2012).

Ropeways simply need urban transport problems amesa deficits in the public transport
network to prove their efficiency and attractivemas a cost-effective, rapidly installed, innovativ

link within a successful public transport netwotk.

Dale (2010) states that like BRT before it, CPTthe perfect example of what Harvard

professor Clayton Christensen calls a Disruptivechimlogy. According to Christensen,

% http://www.doppelmayr.com/en/doppelmayr-international/applications.html 30/7/2013
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Disruptive Technologies are "simple, convenienus® innovations that initially are used by
only unsophisticated customers at the low end ofrketa.” Because higher market
competitors tend to either ignore or dismiss Dising Technologies when they're in their
infancy, these technologies and industries can makstakes, learn lessons, build their
coffers, and gain market share and experience witkwer having to aggressively compete
for business. Should these innovations prove coitipetin more developed markets, the
innovations leap up the value chain and becometedvBy those higher markets, completely

remaking and disrupting existing industries.
2.4 Empirical Studies

Unconventional public transportation technologiesenfound notable success in recent years in
many urban areas around the world like Aerial Rapewransit (ART) technology, which is a
type of aerial transportation mode in which passengre transported in cabins. (Alshalafah et al,
2013). We tend to associate cable cars with moosi@nd skiing, rather than urban life and work,
but which are gradually taking root in our citiésufdrin, 2012).

Leigner (2010) says that the most environmentaignflly forms of travel in the city are walking
and bicycling. These are followed by means of pmulilansportation. Individual motorized
transport fishes last, because of a series of giwallly negative characteristics (exhaust fumes,
noise, tire wear, space for roads, parking etci)h \Wansport capacities of 5,000- 8,000 cableways

fall under the range of buses and streetcars.

Medellin’s first line has been highly successfutlamins at full capacity, approximately 30,000
passengers a day. Replacement of the fossil fusiatipg vehicles by a system of hydro-electric
powered cable cars was projected to contributerealaction of up to 121,029 t gbetween 2010
and 2016. (Davila, 2012)

Cableways travel along their own route which theyndt need to share with any other means of
transportation. For entry they require stations dagdartures take place within the shortest time
intervals. This means that passengers do not eeliserve scheduled departure times. They have
a small carbon footprint, do not require an operatoboard and offer no conflict with other traffic
users. They require just one motor to move sewarhicles and can run with a small number of

operating personnel.

The commercial speed of cable systems dependsyhmirthe speed of the traction cable and on

the distance between stations.
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The capacity of cable transport systems dependsapty on the capacity of the cabins, on the
spacing of cabins on the cable and the speed dfdb#on cable. One of the advantages of these
systems is that they operate within their own dmeéd space, and are therefore independent of

constraints to which other modes of transport dpegan the road network may be subjected

According to Clement- Werny (2011), technologieffedidepending on the number of cables and

their function:

Monocable technology is a term is used when a singble is used to pull and support the cars
(examples: Medellin in Colombia and Caracas in \feile&). This type of technology means using
small cars (generally fewer than 16 places) andifionthe distances between pylons (maximal
distance: 600 to 800 metres).

Bicable or tricable technology terms are used wiran cable is used to pull the cars whilst one or
two others support their weight (example: CoblenGermany). This type of system allows longer

distances between pylons (up to several kilometmed)larger cars.

With a tricable circulating ropeway, speeds of ap/tm/s i.e. 25.2 km/h are possible. Unlike a
shuttle bus, which shares the existing road systémother vehicles and is therefore confronted
with numerous obstacles, the ropeway saves timeeardyy consumption because it is a direct,
barrier-free link. This can be illustrated using #gxample of the BUGA ropeway in Koblenz. The
ropeway has 18 carriers and covers a distancekof &s the crow flies. Passengers benefit from
the service every 38 seconds and a trip time ofriutes. The ropeway is capable of transporting

7,600 passengers an hour in each direction.

They also have several advantages over other mefirmublic transportation. The service
frequency of the gondolas at stations varies saamtly between systems, from tens of seconds to
around 15 minutes. With gondola systems, the aamsacrive into stations and depart on an almost

continual basis.

The availability levels of cable systems are edeivato metro systems (generally above 99.5 %,

all events combined).

Cable systems are one of the safest transportnsystethe world, based on the ratio of the number

of accidents to the number of people transportedipemeter.

Cable systems are relatively cheap to construcesihey require little land acquisition and the
technology is quite simple. The cost per kilometeurban areas compares favorably with BTR

and rail systems (Brand, 2011)
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Cable transport technology requires a straight (orepractically) between two stations; which can

be restrictive, especially in urban environments.
2.5 Aerial Cable Transport in Africa and the Devel@ing World

According to Ojo (2013), a company called Ropewasansport is investing $500 million (about
N81 billion) to launch a cable car mass urban itasystem in Lagos. Ropeways has signed a 30-
year franchise agreement with the Lagos Metropolgea Transport Authority (LAMATA) and
the Lagos State Government for the execution ofptlogect. The project is expected to be fully
completed and commissioned by early 2015. This stibbrten the resident’s journey time from a
typical one and a half-hour journey home to 20 n@swas well as have huge impact on the health
of the people. It does not produce any pollutiorireese are no emissions of carbon dioxide and
carbon monoxide. The cable cars receive their pofsem the station. This also creates
employment at each station, and bus operatorsongihte bus-stops nearby to carry passengers

who arrive with the cable car.

Table Mountain Aerial Cableway Company operatesiwiat South African National Park and a
World Heritage Site. “This is a very sensitive eoniment and we all know that we are privileged
to operate in this location, so must accept respuitg’, explains Sabine Lehman, CEO. As far
back as 1997, when the cable cars were upgradess &wward-thinking decisions were made as
to how the cableway would be built and how the @dphe mountain would be preserved during
the building process and beyond. “So it is deflgiteot a recent thing. These principles have been
at the core of this business for 14 years”. Alffstaie very aware that when people come to the
mountain and use the cableway, it is because tlay t@ have an experience that touches the earth
lightly.10

The most significant experiments were made in tB@02 by Medellin, Colombia, and Caracas,
Venezuela. Cable cars, rethought as a means of tmaassport, were clean, producing no carbon
dioxide emissions directly, and ended the isolatibthe poorest neighbourhoods. The concept has

been such a success in Medellin that the city dbisconsidering a fourth route (Landrin, 2012).

The cable car system, which is integrated withNfegro System of Caracas, is 2.1 km in length
and employs gondolas holding 8 passengers eaciho I@able’s capacity allows for the movement
of 1,200 people per hour in each direction. Twdiatis in the valley connect directly to the

Caracas public transportation system. Three additistations are located along the mountain

10 http://www.responsiblecapetown.co.za/resources/how-to-guide/case-study-table-mountain-aerial-cableway-
company/
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ridge, on sites that meet the demands of commuattess, established pedestrian circulation
patterns, and also spatial availability for constian, ensuring minimal demolition of existing
housing (Blanco 2009). The introduction of the Metable in one of the most marginalized areas
of the country was the beginning of a physical social transformation within the area not just in
terms of reducing the transport gap between thahitéints of the peripheral neighborhoods (which
commonly needed to walk long routes before beirlg tdbaccess the Metro system or the urban
buses network), but also in terms of recognitiorth&fse areas by institutional bodies and even
encouraging self-recognition for their inhabitantgho when commuting by air were able to

observe better their neighborhood (Blanco 2009).

Each station differs in configuration and additibfanctions, and the separate stations include
cultural, social and system administrative funcioreplacement of demolished residences with
more homes, as well as public spaces; a gym, s@pket) and daycare center; and a link between

the cable car system and the municipal bus ci(Blénco 2009).
2.6 Aerial Cable Transport in the Developed World

TransLink, with the support of the British Columbanistry of Transportation and Infrastructure
and P3 Canada, is reviewing the potential for ah{oigpacity gondola connecting Burnaby
Mountain to the nearest SkyTrain rapid transitistatThe mountain accounts for 25,000 daily
transit passenger trips and is home to the mairpuarof Simon Fraser University, with 18,200
students, growing to 25,000 in future, and the ErGrty sustainable community, with residents
increasing from 3,000 to 10,000. While the mountgironly 2.7 kilometres from the nearest
SkyTrain station, it is almost 300 metres higheelievation. Approximately 45 diesel buses arrive
on the mountain in the peak hour but pass-ups @remon and the service is often disrupted in
winter weather. An initial study indicated that igticapacity gondola could replace most of the

bus service, with bus cost savings covering thalglanoperating cost and a portion of capital.

Cable cars, not streetcars might be the solutioheoissue of Toronto's public transport. Steven
Dale believes that cable technology could signifisadecrease costs and be available for more
people at the same than the streetcars in TorartoGable technology can be either embedded
under the vehicles (iconic cable cars) or it cam$ed above street level. In the words of Dale, the
cable cars system is less expensive, greener atet fhat the streetcars. "Light rail, for me, & n

the best technology.” he said. "It happens to bekdbetween a technology we don't like — buses —
and a technology we can't afford — subways." Ddimits people might think that cable cars are

slow and of low capacity. It is not true they aastfif compared to Toronto's streetcars and can
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carry about 6,000 people per hour per directiorsoAlt doesn't take that much energy to move
them (Davis, 2010).

Just before the 2012 summer's Olympics, Londonclageh the Emirates Air Line. Its 34 cars
bridge the Thames between Greenwich and the RoyeksE) running 90 metres above the ground.
Visitors to Barcelona can climb to the top of Maingj hill in a gondola lift. Its counterpart in
Koblenz spans the Rhine then rises to the Ehreste®i fortress. Rio de Janeiro, New York,
Portland, Algiers, Oporto, and Bolzano: the listaties equipped with a cable car is growing
longer every day (Landrin, 2012). Running betweenrtiN Greenwich and the Royal Docks,
Emirates Air Line provides easy access to the GghArand Excel London. The terminals are also
close to the Tube, DLR, buses and river boat sesvithe Emirates Air Line cable car system is
designed to operate throughout the year and in meather conditions. However, cable cars are
not designed to operate in extreme weather comditend, for safety reasons, the service may
close due to: Threat of lightning and thunder, Veirnpng winds. The Emirates Air Line was built

to support current and future regeneration in kastion!?

In France, the law identifies cable systems asaifrtbe alternatives that could offer an efficient
solution as part of a policy of reducing pollutiand greenhouse gas emissions. And some cable

transport projects are currently being run by l@ghorities (Clément-Werny, 2011).

Landrin (2012) states that Brest, in Brittany, vad "wired" in 2015. The local council chose this
solution to cross the river Penfeld and connectdibe centre to the Plateau des Capucins. The
projected cable cars will carry 2,000 people anrhdhe alternative of a shuttle bus would mean a
7 km detour with the obstacles of vertical riseyedRiRhine crossing point and traffic lights as well
as other toad users resulting in a trip time oh#Butes. To achieve the same transport capacity,
articulated buses carrying 100 passengers woulé haveave the two end points every 1.5.
Minutes and roughly 100 buses would need to bemice.

2.7 Benefits of Aerial Cable Transport

Clément-Werny (2011) sates that Cable systems meeob the safest transport systems in the
world, based on the ratio of the number of accsléntthe number of people transported per
kilometer. Conversely, the comfort of cable systeémnot comparable to other forms of public

transport. In terms of accessibility, cable tramspgstems are subject to the regulations governing

1 http://www.tfl.gov.uk/modalpages/23863.aspx
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guided transport systems. It is however possibkdfast the capacity of a cable system to respond

to periodic fluctuations in demand. Cable transpgstems are relatively energy efficient overall

As any new form of transport infrastructure, theelepment of a cable transport system can have
contrasting effects on the area from opening upveldping and redeveloping particular
neighborhoods and renovating the built environngerd public spaces, to increased pressure on
land and suburbanization (Clément-Werny, 2011).

Cable transport systems can achieve the same |@fetsaapacity and commercial speed as
tramways or BHLS (Bus with a High Level of Servi€&ble transport systems do, however, offer
a solution to demands which traditional transpeytstems (buses, tramways, and metro systems)
are unable to address satisfactorily because bhteal or financial constraints. They can open up

areas which were previously poorly served becatisbsiacles or changes in level.

According to Leigner (2010), under realistic ciratances, municipal buses transport between
1,500 and 3,500 people per hour per direction.eBtegs are able to carry 10,000 people per hour
per direction. Light rail can handle thrice thattb®ays operating with high frequency are able to

transport up to 60,000 per hour.

Cable-car systems are relatively cheap and quiatotwstruct, as little land needs to be publicly
acquired and the technology is well-tested. AltHougeasurement of the social and economic
consequences of the Metro cables is fraught witficdities, from an environmental and social
perspective the impact of the aerial cable-carstmasaid to be largely positive on balance. The
system has helped to improve the quality of lifalef urban poor by making it easier for them to
access the opportunities of the city, by enhantuegvisibility of the socially stigmatized areas in

which they live, and by improving air quality (D& 2013).
2.8 Challenges of Aerial Cable Transport

Clement —Werny (2011) notes that the integratiorthef stations in a constrained area can be
problematic. The actual minimum dimensions foristet are around 10 meters wide by 25 meters
long (50 meters for intermediate stations). Theelleat which people enter the cabin influences
how much land is needed. Where passengers ergesiatd level, the space needed to lift the cars

up with sufficient clearance has to be allowed for.

The visual impact of cable transport systems islgiest eminently subjective and complex to

describe.
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The origins of the emission of noise coming frora table transports systems are mainly located
at the station as they pass under pylons (Clemearayy 2011).

The not so successful impact of the second cabldiga in Medellin, suggests that, to be
economically and socially significant, cable-casteyns require specific minimum conditions in
terms of urban morphology and population densigywall as careful integration with the existing
mass public transit network. (Davila, 2013)

2.9 Nairobi City

Nairobi occupies an area of about 700%kat the south-eastern end of Kenya’'s agricultural
heartland. At 1 600 to 1 850 m above sea leva@njoys tolerable temperatures year round (CBS
2001, Mitullah 2003).The western part of the cythe highest, with a rugged topography, while
the eastern side is lower and generally flat. Th@&dda Ngong, and Mathare rivers traverse
numerous neighborhoods and the indigenous Karuestfcstill spreads over parts of northern
Nairobi. The Ngong hills are close by in the wédgunt Kenya rises further away in the north,

and Mount Kilimanjaro emerges from the plains imZania to the south-east (UNEP, 2009)

In 1901, there were only 8 000 people living in Mdhi. By 1948, the number had grown to 118
000 and by 1962, the city had a population of 348 Ppeople (Rakodi 1997, CBS 2001).
Following its founding in 1902, Nairobi took rough40 years to exceed a population of 200 000
people. By independence, 20 years later it hadhezh@round 350 000 people (Olima 2001).
Rapidly increasing population has been ongoingesisarpassing one million in the 1980s, two
million in the 1990s. While the annual rate of gtbvinas at times exceeded ten per cent, it has
more recently decreased to below four per centypar — still very high by global standards.
Nairobi is projected to top 3.8 million by 2015. aikbbi’'s early growth was fuelled by rural
migrants and an explosion of growth took place eetw1979 and 1989 when772 624 newcomers
came to the city (NEMA 2003). The forces motivatingal-urban migration to Nairobi include
better economic prospects, opportunities for higrsucation and higher wage employment, and

the attraction of Nairobi as a market for goods sendices.

Nairobi's population growth rate is 4%. The citypptation as a share of the national population is
12 % while the city population as a share of tHearpopulation is 29%. The population density is
5.7(100/square kilometer).

The phenomenon of urban sprawl in the city has milanifested itself in terms of rapid expansion

of satellite towns. These town include- Kiambu, igrLimuru and Kikuyu to the North; Ngong,
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Ongata Rongai and Kiserian to the West; Kiteng®layoko (Athi River) and Machakos to the
South; and Thika, Ruiru Kangundo and Tala to thst.Ha the last 100 years, the city boundary
has been extended to cover a greater region. Ib&éas extended to include rich agricultural and
livestock area in Kiambu, Kajiado and Machakos riist The city boundary has also been
extended to include the Nairobi National Park. €hg boundary covered 77knin 1927 and this
was expanded to 686 Krim 1963. Under the 2008 newly created MinistrNafirobi Metropolitan
Development, Nairobi (Omwenga 2008).

2.10 Nairobi Public Transportation

Public transport in Nairobi can be traced to thenyée Bus Services (KBS) which started
operations on 5 January 1954 as a modest fleeR diutes. The need for public transportation
increased particularly for the African populatidru$ in the 1950s there emerged the so called
private taxis. After a presidential decree in 1978t acknowledged Matatus as public transport
vehicles, thereby breaking the franchise agreenbemiveen KBS and the then Nairobi City
Council, Nairobi’'s urban transport scene has ewbinto a two pronged affair much criticized by

commuters, officials, academics alike. (Kiraith@82)

Most of bus andnatatuterminals are located around the Nairobi railwésgtisn, but are not
systematically located by direction or destinatiGutside the city centre, lay-bys for bus stop are
prepared on the trunk roads, but along minor roadgatusand buses often stop at roadsides or
intersections for picking up passengers, which eaobstacles in traffic flow of the roads.
According to the interview to the public transpgrassengers, three major requirements of
busmatatupassengers were 1) Improvement of bus stop fatilftyrmation, 2) Improvement of

accessibility, and 3) Improvement of regularity/puwrality (Nairobi Draft Masterplan, 2013).

As a result of the screen line survey, total nundfenatatuwas 72 thousand and large bus was 23
thousand. Applying the average number of passengers0 passengers penatatu and 27
passengers per a large bus, total passengersngesseen line bynatatuis 720 thousand and 620
thousand by bu¥.

12 Nairobi City County Draft Masterplan 2013
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2.11 Conceptual Framework

URBAN MOBILITY RELATED ISSUES

A
A 4
A

CAUSES: EFFECTS: NEEDS OF PEOPLE:
Increased Urb_anlzatlon, Inc_:rea;m_g Popula_t|on, Wasted Time, High Cost of Travel, Safety, Comfort, Capacity,
EXISTING Increased vehicle ownership, Limited Public Pollution, Insecurity/ No Safety, Stress Financially Viable
T.Port Capacity, reduced road capacity, Need fdr ! y Y K y Vil .
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SITUATION Y, < > < up of neighbourhoods
A
A
il CONGESTION
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CHALLENGES/CONSTRAINTS
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OUTCOME l

IMPROVED MOBILITY
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There are several urban mobility related issues$ #fi@ct the City of Nairobi. The existing
situation is affected by increased urbanizatiorpbed with increased urban population mainly due
to rural-urban migration. Together with this thesgists a major problem of limited public

transport capacity and a limited road capacity.

The result of this is wasted time, a high costra¥el for citizens leading to use of various means
of travel that may have a polluter effect on theiemment and may not be safe for the citizens. At
the same time, perennial traffic jams and long wgithours for public vehicles have led to

increased stress levels among citizens.

The people are in need of a safe, comfortable mmelyt mode or modes of public transportation
that are financially viable for both the providerdathe user. There is also need to open up certain

neighborhoods to enable easier access and improugbidity.

These issues have all culminated in the probleoon§estion. Traffic congestion in Nairobi is a

major factor in people’s day to day lives and afditerally every citizen in one way or another.

There have been various attempts at solving tlablem like the recent bypass construction that
aims at diverting transit by circumventing it routh@ metropolitan area other than passing through
the Central Business District. In order to operthgexisting framework of roads within the city,

several missing links have been constructed andr®thontinue to be constructed. The latest

attempt has been to synchronize traffic by puttipgligitally controlled automated traffic lights.

In spite of these attempts, there remain variowslefges and constraints towards solving the
problem of congestion. There have been severalogedp and plans over the years that have not
been implemented either due to lack of financiglotgces or lack of good will from those in
authority. Road expansion is also limited in someaa as a result of the built environment that has
grown over the years. Additionally, the City’s pemél drainage problems limit mobility during
heavy rains. With little or almost no emphasis amnMMotorized Transport facilities, people are
forced to move around the city using vehicles. Tias lead both directly and indirectly to the

perennial road accidents experienced in the city.

There have been other proposed solutions made tgugastakeholders. Bus Rapid Transit has
been proposed on some corridors while Kenya Ra#vwes shown intention to set up a Light Rail
Transit system. At the same time, Kenya NationajhMiay Authority would like to put up an

elevated road on Uhuru Highway.
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This Study looks into the possibility of Aerial kla Transportation being used as a mode of mass

transportation in order to reduce congestion argtawe mobility.
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Chapter 3: METHODOLOGY

Chapter 3 includes a review of the research medmaddesign appropriateness, a discussion on
the population and the sample. In addition, Chapteill explain the data collection, inputting,

analysis and presentation.
3.1 Research Design

The research was a non-experimental or survey naseakesign that intended to identify the
means of transport used by people travelling taB®, the challenges they face and look into
the suitability of using Aerial Cable transit (alkmown as cable cars or Gondolas) as a
supplement in urban transportation for those ttangetowards the CBD. It looked at the social,
economic and environmental effects that the caklestt would have as a supplement to other
urban transportation means. It took into considemnathe fact that a draft master plan has been

prepared and published and already suggests vasiays of reducing the transport congestion

problem.
| Literature Revie\ |
| Identification of Problem and Juscatior |
fFormuIation of Objectives aﬂ
L Raocaarrh Niiactin J
\ 4 ¢ \ 4
[ Objective 1 ] [ Objective 2 ] [ Objective 3 ]
VL A VL
Field Survey, Interviews, Literature ReviewKIl,
Questionnaire Questionnaires, Questionnaire,
Administration, KiIl, Photography, KiIl,
Ol Besooas NheAniatin
| Findings ]
\ 4
[ Conclusions |
v

[Recommendations ar]d

Fiirthar Racear:

Figure 1 Chart showing Research methodology used 25



The Data matrix on page 31 shows a tabulated suynofahow each objective was tackled
bearing in mind the literature already collectedhi@ study area. In order to the able to attain the
objectives of the study, various emerging factoesenidentified. These related directly with the
objectives from where the types of data required te sources were easily identified. The
methods of collection from each of the sourceslisted as well as methods of analysis and

presentation as will be explained better in thehmaology.
3.2 Target Population

The key target population in this study was peapl® carry out their daily activities in the
Central Business District. These included people wiork in the CBD, people who study (at
various universities and colleges), people who husinesses (shops, stalls and other
commercial activities) in the CBD and those whodmt other affairs in the CBD. Officials of
the Nairobi City County, Central Government, Trafifolicemen and other experts in this field

were also to be considered as part of the study.

3.3 Sampling Plan
Sampling Unit was all people in the Central Busibsstrict.

The sampling frame included pedestrians (those in@lin the CBD), office occupants, shop

attendants, drivers/motorists and commuters.

The initial sample size of 270 was to be used 82%. of the estimated day time Central
Business District Population. 1.02 was used asrglgasize in order to be able to obtain results
in line with the proposed Nairobi City County Mastelan. With an estimated day time
population of 274, 607 (2009 census) in the cendigision of Nairobi (CBD and close

environs) this sample size will be 270 individudlsose who drive inside or through the CBD

were not be considered as they were not easydoviaw.

Due to time constrains and difficulties in obtampimformation from office bearers and drivers
in town, it was only possible to get informationrt 230 respondents. However, an effort was
made to ensure that at least 30 respondents froim gg@up of people in the sampling frame

were issued with questionnaires.
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Table 1: Data Matrix

Objectives Emerging Types of Data| Sources of Data| Methods of Methods of | Methods of
Factors Data Collection | Analysis Presentation
Identify, classify and Means of Primary and Shop Owners Field Survey Descriptive Reports
analyze the means of Transport used Secondary Data County Questionnaire analysis, Charts
transport used by people | Modes of (Person Trip Government Administration Frequency Maps
moving to the Nairobi Transport Survey, Stated | Traffic Police Discussions with | distribution, Photos
Central Business District | Main activities in | Preference Literature Review’| Key informants Central Frequency
during peak hours. CBD Survey) Pedestrians Interviews Tendency Distribution on
Peak Transport Matatu operators | Observations Linear means and modes of
Hours Regression transport
Identify and examine the | Safety Primary and Pedestrians Interviews Descriptive A comprehensive
congestion challenges andTime (intervals) | Secondary data] Shop Questionnaires Analysis report with Charts,
other challenges that Fares (pedestrian and| Owners/Business| Photography Measures of Maps and Photos
commuters face while Capacity motorist Persons Discussions with | Central
moving in and out of the | Routing information) Traffic Police Key informants Tendency
Nairobi Central Business | Cost of Literature Review | Observation Variability
District and possible Maintenance
solutions to these Pollution
challenges. Land use space far
expansin
Investigate the potential | Pass Over Barriers Secondary and | Literature Review | Literature Review | Descriptive Written Report
of aerial cabin transport | Rapid Installation | Primary Key Informants Interviews Analysis
as a major support in Integration with (documentation; Case Studies Observation
transporting people to the other models policies and
Nairobi Central Business Safety regulation)
District within identified | Efficiency
corridors. Cost of

Implementation
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3.4 Sampling method

Selection of the streets, parks and bus-stops wae 8y Purposive Non-Random Sampling.

This is because they were be selected on a basis of

a. Having a good number of people coming in andbbtiie Central Business District
b. Security concerns for the research assistants

c. Being close to a major bus stop

The streets selected were Koinange Street, Tom MBiseet, Moi Avenue, Biashara Street and

some parts of Haile Selassie Avenue.

On the selected streets, systematic random samphsgused for shop owners with every other
shop attendant being issued with a questionnarérgg with the first shop along the street. The
same method was used at the various bus-stopsGikeral Post Office, Kencom Bus Stop

where every other willing seated or standing pexsaiting for a vehicle was interviewed.

Purposive Non-Random Sampling was also used tatsels stops for interviews with Matatu
and bodaboda crew. Here, once a cooperating crawberewas found, snowball sampling was
used. Many of the crew suspected the researchee tan officer from the National Transport

and Safety Commission (NTSC) and were thereforgtaht to respond to the some questions.

Convenience Non Random Sampling has been dondffoe The selected offices within the
CBD were chosen on the basis of the researcherikgosccupants in those buildings. These

included Ambank House, International House, Na@emtre and Victoria House.

Judgment sampling has been done to send questiesraid interview key informants. These
included experts in the field of cable transpoatatiand urban green transportation both locally
and in other parts of the world. Unfortunately #nas Central Government, Traffic Department
and County government have not been interviewedusscof delays in the issuing of a research
permit as well as the attempted impeachment ofN#ieobi City County Roads and Transport

minister.
3.5 Data Collection

Data Collection methods included collection of bBtimary and Secondary data.

Primary Data was collected through observationerinéws and issuing of questionnaires.
Photographs were taken to record various obsenatielated to the study. Experts in the field
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of Aerial Cable transportation and urban greenspartation were sent interview questions via

email.

For the questionnaires and interviews, pre-prigigestionnaires and interview forms had been

prepared and attached to this proposal at the dpygensection.

Secondary Data on usage of the personal trip ssynoeydon line and screen line was available
from the Nairobi City County draft master plan. @&thSecondary data was obtained from
previous plans and proposals that have been pikparehe city of Nairobi like the Study of
Urban Transport Needs of Nairobi (Transurb Consi®86), TheNairobi Metropolitan
Region Traffic Decongestion Program and the 203i@ddaMetropolitan Spatial Plan.

Two research assistants were hired to collect ftata commuters/citizens and business and
shop owners. The Research assistants were recartétrained on how to conduct interviews

and deal with respondents. They were also briefieesearch ethics.
3.6 Cleaning and Editing Procedures

Once the data was collected, | collated all thestjoenaires and other information collected,

cleaned and edited it myself.
3.7 Data Inputting

Data inputting for analysis of statistical data wiase by the researcher. This was done using

SPSS after coding the information.
3.8 Data Analysis

Descriptive Analysis has been used for the qualé¢adata that has been collected. Measures of
central tendency and frequency distribution havenbased to analyze the data collected from
the various sources particularly on the working rabteristics and conditions of public

transportation crew. Cumulative frequency chartsehbeen used to analyze public service
vehicle fares. Further descriptive analysis hasmnhesed to investigate the potential of aerial

cabin transportation using case studies.

Whenever computer analysis is possible, it hasskd 8o as to speed up calculations and ensure

accuracy. This was done using SPSS.
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3.9 Data Presentation

Statistical Data has been presented in the forpieotharts, bar graphs and tables. Photographs
have been used where necessary while written ep@vte also been presented. Frequency

distribution charts and maps have been used wlesessary and appropriate.

3.10 Ethical Implications

Participants gave voluntary informed consent tdigipate in the study. They were informed
appropriately about the study and the implicatiohtheir responses. There was no bias on the
basis of gender, disability, tribe or political imation with regard to issuing of questionnaires.
The personal information that they gave like named telephone numbers will not be shared

with anybody.
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Chapter 4. AREA OF STUDY

4.1 Area of Study: Nairobi
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Map 1: Nairobi City County and its close environs
(Source: Nairobi Urban Master Plan 2013)

In addition to being Kenya'’s capital, Nairobi is iargest and most populous city, with about
eight per cent of the nation’s citizens. It acceuor about half of Kenya’'s economic activity. A
high rate of natural growth and the influx of runaigrants are exploding the city’s population.
Huge areas occupied by informal settlements amisslwbiquitous traffic jams, and a lack of
adequate city planning challenge its ability to r@add environmental problems such as air and
water pollution (UNEP, 2009).

The City County of Nairobi covers an area of 63m? with a population of 3.1 million (JICA,
2013). Excluding Nairobi National Park, the popigdatdensity is about 5,429 per Rnirhe
central division and Pumwani (Kamkuniji) divisiomteto have a higher density than others, in
excess of 20,000 per Kni2009 Kenya Population and Housing Census). In 18@ire were
only 8 000 people living in Nairobi. By 1948, thamber had grown to 118 000 and by 1962,
the city had a population of 343 500 people (UNEIQ)9)
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4.2 History

Nairobi’'s name comes from the Maasai phrasekarenairobi” which means “a place of cool
waters”. It originated as the headquarters of teey@ Uganda Railway, established when the
railhead reached Nairobi in June 1899. The cityvgreo British East Africa’s commercial and
business hub and by 1907 became the capital of&é@viiullah 2003, Rakodi 1997).

4.3 Growth of Nairobi

From 1976 to 2005, as seen hy the satellite imagésv, the city seen growth in settlement
both within and beyond its boundaries. It has erpeed a lot of sprawl in particular along the
major highways.

Figure 3 Satelit imae of Nairo 1988
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Figure 4 Satelliteiae of Nairobi 2005
Three Satellite Images showing the Expansion afddaCity (Source: Kenya Atlas, UNEP,
2009)

4.4 Physical Features: Climate, Drainage, Soils,adnd Use

Topographic structure : P
tEastward gentle slopes to River valley’ .

Map 2: Topographic Structure of Nairobi
(Source: Petro Ortiz, World Bank, 2011)
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The city of Nairobi is characterized by undulatimtly topography with an elevation in a range
of 1,460 m to 1,920 m. Lowest elevation occurshatAthi River at the eastern boundary of the
city and highest at the western rim of the cityisltinique that the city has the Nairobi National
Park with the area of 117 Knwithin its administrative area, extending along testern
boundary and attracting a large number of inteomaii and domestic tourists annually (JICA,
2012).

The climate in Nairobi City is usually dry and cdmtween July and August but hot and dry in
January and February. The average annual rainflbirobi is about 900mm. The first peak of
monthly rainfall occurs in April and the second lpéakes place in November. The mean daily
maximum temperature by month ranges frorfC2& 22C and the minimum ranges from°C4

to 12C (JICA, 2012).

4.5 Environment

Nairobi has the greatest concentration
industrial and vehicle air pollutants whe =
compared to any other urban centre :
Kenya. Car congestion is an increasi .-':.I'
problem and traffic-related costs a i
estimated at 50 million Kenyan Shilling|-.
a day through increased  fug ‘;," :
consumption, mechanical damage, 3
pollution (UNEP 2009).As Nairobi's
settlements sprawl outwards, they ta)’

over forested and agricultural lan

fragmenting and degrading remainir_ -

natural areas. The main sources | Map 3 : Spatial Planning Concept for Nairobi
Metropolitan Region

atmospheric  pollution are vehicles

industries, emissions from the use (Source: CBD of Nairobi City County)

charcoal and firewood, and other
municipal sources such as the open burning of waste increasing number of cars in the city
intensifies traffic and pollution problems. The MNdii River also receives improperly treated
effluents from the Dandora Sewage Treatment Pladtseveral drainage channels that gather

storm water from Nairobi City.
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4.6 Planning in Nairobi

Nairobi Metro 2030 (prepared in 2008) and SpatlahRing Concept for Nairobi Metropolitan
Region (prepared in 2013) are considered umbrédliaspfor the present the Nairobi Integrated
Urban Development Master Plan (NIUPLAN). Some @& tacommendations and proposals in
the Spatial Planning Concept for Nairobi Metro@olitRegion will be integrated in NIUPLAN.
(JICA, 2013)

Urban design and regional landscape is also prapasethe Spatial Planning Concept,
particularly in CBD of Nairobi City County. Followg interventions are recommended in the

Plan.

(i) Establishment CBD as a City Precinct

(i) Redevelopment of Moi Avenue

(iif) New Square development in the CBD Area.
(iv) Air force Station area reorganization

(v) Industrial area reorganization & linkages
(vi) Capitol Complex development

(vii) Nairobi riverfront development

Figure 5 CBD and Its Linkage to Railway, Upper #lill
(Source: Spatial Planning Concept for Nairobi Metotitan Region)




4.7 Population of the Study Area

The Population growth quoted has over the yearsteid changes in the city boundary from
76.8 knt in 1927 to cover approximately 680.9 Kroy 1963. With this type of pressure, a lot of
stress has been laid on the provision of publicvises including health, water and
transportation. Transport in this context becomdsi@en on both the public and the private
sectors because the functioning of any urban celitee Nairobi, would depend very much on

an efficient public transport system (Ombura, 1989)

PopulationDensity(2009)
[unit: Per/a hectara]

Map 4: Population Density per Hectare of Nairobi City in 209
(Source: 2009 Census)
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4.7.1 Age Structure Pyramid and Projected Populatio of Nairobi
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Figure 6: Age Structure Pyramid of Nairobi
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Figure 2: Mairobi’s historical and projected population , 1950-2025
[Source: KNBS 2008)

Figure 7 Nairobi's historical and Projected Populdion, 1950-2025
(Source: KNBS 2008)

This population growth has also seen an increatigeimotor and car vehicle ownership. Rising

income among the middle class has given rise tee@sed consumption. This is reflected in
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increasing car ownership in Nairobi and Kenya inegal. The total vehicle ownership in Kenya
was 749, 680 units in 2005 and the car populatias 820,068.

It is however estimated that the city of Nairobt@mmodates about 30% of the car vehicle

ownership in Kenya.

O

Year | 1997 1998 1999 2000 2001 2002 20032004 2005

Car 211,916 | 225,078 132,864 244,836 | 255,379 | 269,925 | 286,281 | 307,772 | 329,068

Total 485,151 | 549,913 | 576,477 | 594,154 | 611,268 | 637,613 | 668,508 | 711,142 | 749,680

Vehicle

Table 2 : Estimated Vehicle ownership in Nairobi
(Source: Omwenga M, 2008)

Oritz (2011) states that the current motorizatiatioris 0.1 cars per inhabitant (as at 2007)
which is expected to increase with time (developedntries have a ratio of 0.7 cars). Should
Nairobi reach that ratio, it would imply having arcstock of 2.5 million, based on the
population trends (see above) this could easilyt@8t5 million cars by 2020. (Source: Nairobi

Propositive analysis)
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4.8 Urban Structure of the Study Area
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Map 5: Urban structure of the City of Nairobi
(Source: World Bank 2011)

As mentioned earlier, Nairobi slopes from the Wiesgde to the Eastern parts, which lie at flat
plains. The urban forms has been stated to have defed by the river and followed both by
the runways of the international airport and thel tane to Thika. As seen in the map above the
centre of the City is located at the intersectiébrihe axis (Pedro, 2011), forming the Central

Business District.

According to Oritz (2011) this feature should bketa into account when confronted with the

need to articulate an urban transit system.

The development of the City has been ‘disjointestrimmentalist’ (Oritz, 2011) not considering

the underlying structure or morphology of the area.

4.8.1 Land Use in Nairobi

Map 6: Map showing major land use in Nairobi
(Source: Columbia University)
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4.9 Transportation Factors in Nairobi

Transport in Nairobi has been subject to a numbenajor studies — 1973, 1979, 1986, 1990,
1993, 1996 and 1998. While most of the studies astedged the dominance of trips while
walking and public transportation, recommendatibase tended to favour the latter and by
implication other motor vehicles. Few of these motendations of these studies have yet been
implemented. Lack of financial resources has baemtain reason, but failure of Nairobi City
Council as both a political and administrative avigation has also contributed to the stalemate
(Howe 2000).

Plate 1: Traffic Congestion on Mombasa Road towardthe CBD
(Source: field Study)

Kiraithe (1989) states that many of the problemet fhlague public transport operations in
Nairobi are attributed to high population growthetathe poor utilization of infrastructure
facilities, the form of urban structure, particlyathe location of densely residential areas as

well as inadequate policy developments.

Various attempts are being made to decongest tsrim Nairobi. Njoroge (2012) points out
projects like the bypasses financed by the GovemtroE Kenya and Chinese government to

channel traffic away from the city centre. The Eastbypass connecting Mombasa Road to
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Thika Road, Northern bypass connecting Thika Road Ruaka area and will eventually
connect to Nairobi-Nakuru Highway. Non-Motorizedcifdies have also been intergraded

including walkways, cycle tracks and footbridges.

There are also plans for Light Rail Transit, Bupidalransit Corridors and a proposed Uhuru
highway toll road

The current railway line, follows, for engineeringasons, a line of minimum slope and long-
term direction. The long-range rail design (to Udgnto Mombasa, etc.) fits the short-range
metropolitan settlement pattern. (Oritz, 2011) Thé line fits within the urban structure of

Nairobi serving the main areas of density in Nairand the slums. It is thus both an

economically efficient socially equitable.

The First Phase covers 25 commuter stations. THisserve 100,000 inhabitants per station,

resulting in 2.5 million inhabitants overall.

The second commuter extension is expected to teeaf 3 million inhabitants.
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Map 7: Proposed new Railway Routes
(Source: Business Daily Africa)

The 2013 Draft Master plan shows plans for a MaggidRTransit System (MRTS) though the
main Corridors to the Central Business District.

Corridor EIRR (%) NPV@12% (mill Ksh)
MRTS 1: Waiyaki Way 11.09% (-)2,25¢

MRTS 2: Thika Road 25.52% 97,057

MRTS 3: Juja Road 16.53% 17,598
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MRTS 4: Jogoo Road 19.80% 18.654
MRTS 5: Outer Ring Road 20.81% 22.198
MRTS 6: Ngong Road 18.99% 18,431
MRTS 7: Limuru Road 22.31% 8,537
MRTS 8: Langata Road 28.98% 6,775
MRTS 9: Mombasa Road/Athi | 14.23% 2,598
River

All Corridors Together 19.88% 189,592

Table 3: Results of Economic Evaluation of MaspiBdransit System
(Source: Mass Rapid Transit System for the Naikddiropolitan Region (MRTS), June
2011)

The results indicate that all the corridors, exdéfatiyaki Way, are economically viable, as the
EIRRs are greater than 12 percent. BRT corridove égher EIRRs because of their relatively

lower costs compared with LRT costs.

Plate 2: Nairobi Central Business District
(Source: Field Study)
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Map 8: Major Roads in Nairobi
(Source: Columbia University)
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Figure 8 Diagram Showing the Proposed Mass Rag@dsport System
Corridors,
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4.10 Nairobi Transportation Problems

According to JICA (2008) Nairobi lacks efficientrcumferential roads, with the rapid growth in

population, traffic congestion in the city has imgiied over the years.

Khisa (2013) says that according to various stydiesrobi Urban Transportation Problems include:
1) Lack of adequate road reserve for expansioroafls coupled with high compensation fees for
effecting (compulsory) acquisition. 2) Drainage lgems i.e. clogged cross and access pipe culverts,
box culverts and side drains. 3) Vandalism of guaits and other road furniture installed along the
roads. 4) High population growth (4%) and urbanarat(7-8%) while transportation facilities
expansion remains nearly stagnant. 5) Nairobi bi#g a concentric urban structure with radial
transport corridors and concentration of work péaisewithin the CBD. Stiff competition for limited
road space including few packing spaces. 6) Traifiegestion on radial trunk roads occasioned by
vehicular conflict on at-grade junctions and potates of roads. 7) Inadequate funding; Lack of
adequate financing has led to the deplorable sfateads. This scenario has however changed in the
recent past as the Government continues to allonate funds for improvement of to many urban
roads including Nairobi. 8) Uncomfortable publiarisport characterized by high and unpredictable
fares including overloaded and overcrowded passemngesport. 9) Lack of adequate provision for
Non-Motorized traffic i.e. footpaths for pedestsaand Cycle tracks for cyclists. 10) Traffic snapls

in the city are also occasioned by sub-contraatarsying out installation of utility services oryci
roads by cutting certain road sections. 12) Thdn te of traffic accidents in our city is a very
worrying problem; Most road crashes are largely dmea range of human errors (about 80%
nationally) resulting from failure to observe tiaffules and a weak enforcement as well as road
condition and vehicle factors. 13) In Nairobi, pallution from vehicular traffic is the major cause

a lot of respiratory diseases.

There has been a tendency to focus on improvingnigreasingly unsatisfactory conditions for the
journey to and from work, as manifest in main raad junction congestion, slow journey times, high
fares, etc. The issue of the affordability of palifansport, its management in an increasinglyséss
faire operating environment, and, as a consequaheeextension of services to the more remote
communities, received little serious attention luhié study in 1998. Similarly improved facilitiésr
walking and the restoration of an environment thauld reinstate cycling also received little
attention until the 1998 report. (Howe 2000)
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The result has been a steady deterioration in alrbstransport infrastructure, and worsening
congestion. The main transport modes used by tbe pavalking and public transport — or which
might be used by them (cycling) have been espgdabdvantaged. (Howe 2000)

Ninety three per cent (93%) of traffic at Nairolmumdary originate or arrive at Nairobi, while about
7% is pass through traffic. Passenger cars/pickopsmand about 70% of Nairobi vehicle counts,
3% are Buses and 27% Matatus. The above 70% gficaups users in Nairobi would change traffic
mode if parking fees and fuel prices were incredsgdver 50%. This is a vital consideration in
weighing interventions of decongesting our citynfreehicular traffic. However, 30% of the car users
would not change even if parking fee was incredse800% or fuel price increased by 100% (Khisa,
2013)

4.11 Attempts at Curbing the Problem of Congestioin Nairobi

Some focus should be made on addressing trip gémerand its management through urban
planning tools. Land use can influence locationgrigi generating facilities and activity patterns.
Influencing demand through urban planning can fleeeecontribute to decreased road traffic and
help migrate congestion. (OECD, 2007).

Land use planning includes growth management egulation of location, density, quality and rate
of development. Transport policy, on the other haiohs to manage existing and future traffic levels
that are and will be generated by shifts in tripking activity, itself linked to land use decisions.

(OECD, 2007).

Thus, in order for policy to address the upstreaiveds of the traffic that is circulating on a regs

roads, it is necessary to integrate traffic plagmirth land use planning.
A number of studies have been done to look intdrdmesportation problems of Nairobi.

(Ombura 1989)The first major one was the Nairobitiglgolitan Growth Strategy report (1973)
which had four main recommendations: 1) Restrictibe placed upon the growth of the present
business district. 2) That movement by road be raccodates on a system of new and upgraded
existing road. 3) That the whole system of movenhenibased on a policy of minimizing the need for
capital investment by locating workers housing nemployment areas by restricting the growth of
car ownership and finally by developing a cheap effidient public transportation service based on
an increase in bus service and the establishmesgesfial ways. 4) That the city council establish a
autonomous transport authority to control publensport operations and to increase its share to a
controlling interest in the operations of KBS iniidi
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The second is the Nairobi Urban transport proj@€79). It appreciated the role of various public
transport modes and advocated for the increaskeein operating speed through the introduction of
protected right of way for the exclusive used ghhoccupancy vehicles, especially in the centedhar
and its approaches and also creation of new lag-byebuses and matatus in industrial area and its

approaches and adequate access roads in seveiattmwe neighbourhoods (Ombura 1989).

The world bank project on urban transportation )9&otes that Nairobi suffers from -inadequate
public transport service and quality, traffic costen due to obsolete junction designs and
inadequate signalization, insufficient road capeauit major road corridors and several key gaps in
road networks, a decline in road equipment maimesaatandards due to inadequate budgets and
obsolete facilities and pedestrian safety. (OmAi&0)

In 1986 Transurb consul gave three different trartspystems to satisfy demand: Bus ways with
articulated buses, guided buses operated in sepaghts of way or in mixed site and light railrisat
operate on segregated rights of way. It argueshitvay would only be relevant in short term,tas i
can only serve the immediate transport demand enodl Guided buses can meet the demands and be
implemented in a short period but is very expendivght rail is seen to have the main advantage of
solving Nairobi’'s public problem on term basis, e\gven that it can only be implemented after long

periods of time as it requires long design and @np@ntation (Ombura 1989).

The study also noted that the prevailing traffimgestion problem in Nairobi, and like the 1973
Nairobi Metropolitan Growth Study Group, re-emplasi and restrained car trips into Nairobi's
CBD through high parking charges (Ombura 1989).

Statistics have shown that over 47 % of Nairo@'sidents walk to and from work (Njoroge, 2012).

JICA (2009) Gave the following anticipated outconfiesn their study mentioned earlier: 1)Shorter
travel time at off peak 2) Security, safety andwanience of pedestrians and bicycle users 3)
Decongestion of surrounding roads 4) Improved saibdity of logistics contributing to the growth
of regional economy. 5) Improved living environmémnt the residents generally through appropriate

road network designs and safety standards

According to Mutebi (2012) Nairobi commuters aré teeenjoy improved transport services as the
government implements a Sh400 billion railway aoddr master project linking the city to several
satellite towns. The project covers 167 kilomewésnew roads and rail transport. One of the two
corridors to be implemented first is a 13 kilomélight railway line and tram that will run from

Nairobi Railways Station (NRS) to Ruiru. It alsaats constructing a 28km bus rapid transit system
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to be used exclusively by special buses, which walilhrge lower rates than passenger service
vehicles. An eight-km tram service connecting NRf8l @agoretti Corner makes up the second

project.

“These routes were chosen due to the volume didrtiey handle on a daily basis with the hope that
the special bus and rail routes will significardigcongest the city,” said George Wanjau, the Deputy
Chief Economist at the Ministry of Transport. ThR®Broute will be a single carriageway and will
run in the middle section of the highway from Jokemyatta International Airport (JKIA) to Kikuyu.
(Adhiambo, 2012)

According to an initial blueprint of the projecylzbed Nairobi Toll Road (NTR), would entail paving
of a 77-kilometre overpass between the Athi Riwarciion on Mombasa Road and Kikuyu on the
Naivasha Highway. (Adhiambo, 2013). The sectionwken Nyayo National Stadium and the
Museum Hill Interchange would have an elevated ragtti two lanes on each side. (Adhiambo,
2013)

Nduati (2008) proposed that Public service vehidglesuld be kept out of the CBD. They conduct
their businesses at the expense of other businassetherefore they should not be allowed to cause
the increased costs for other businesses. Thenddslhe one company allowed to operate in the
CBD. The CCN and GoK should establish private paykat the periphery of the CBD — Nyayo
Stadium, Muthurwa, Westlands, Muthaiga. Buses showiginate from these centres to the CBD.
The penalty for traffic offences in the CBD sholle deterrent, imposed and payable on the spot.
Creation of one way traffic flows. All new buildiagshould have parking spaces reserved for

customers. The current measures of keeping hawkersf the CBD should continue.

If Nairobi is ever to attain the full economic priee of its talented and hardworking residentss it i
going to need to rethink its land use and transplamning around notions of good mixed use land
uses supported primarily by a world-class pubbmsit for all supported by safe non-motorized (i.e.
bicycle based) transport and walking. To succeethim decision makers will need to think again
about how to support such systems using modermdmamechanisms such as value capture
techniques to underwrite continued high qualityns$@ort as well as ways to ensure that the high
quality system is accessible to both the poor, wduo pay little and the middle class who can pay a
bit more (Sclar, 2012)
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Chapter 5. CASE STUDIES

Over a period of just six years, the cable indudtrybled the capacity of their aerial systems and
almost doubled their speed. The industry learned tooimplement multi-station systems, long lines,

full-integration with existing transit technologiaad how to accomplish extreme turns.

Additionally, the absurd nature of urban gondolswsed the technology to fly under the radar of
virtually all competitors and a lack of existingsearch prevented those competitors from learning
about cable. (Dale, 2010)

Dale, (2011), further states that hundreds of ye&mngineering innovation have progressed cable

technology to an exciting point in its legacy: Tureéan Public Transport (UPT) market.

CPT now competes with the performance charactesisif other more common urban transport
technologies. It is well known that efficient movemt of city dwellers through urban areas is a
fundamental requirement for achieving sustainal@eetbpment. However, he points out that a
significant shift in thinking will be required teetter market and adapt cable transport technology f

cities, eventually fostering its use as a maingtrgansportation option.

There are two major challenges that CPT has faved the years. The first mistake, as pointed out
by Dale (2011) is allowing of inaccurate informatito flourish and the resulting ‘urban disconnect.’
The second mistake is the opportunity cost of clgagihe wrong installation. Here, planners have

installed CPT with a specific focus on the tourisrarket in the urban environment.
Examples of such failed systems include:

» Harbor Gondola - Baltimore, United States

» Montréal Telécabine - Montreal, Canada

» Freedom Gondola - Detroit, United States and \WindCanada

Several metropolitan areas, however, like Mede@liaracas, Rio de Janeiro, Portland, New York,
Algiers and others; have incorporated gondolasaamil tramways into their public transport
networks. Emblematic projects such as these candaan effective urban transport solution (2001,
PCI).
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5.1 Gondola Lifts

Medellin Telluride Roosevelt The
Colorado Island Metrocable
Tramway San
Agustin
Caracas,
Venezuela
Operational Date: 2004 1996 2010
Cabins: 90 32 50
Cabin capacity: 10 persons 8 persons
Intervals: 12 seconds 60 seconds 8 minutes peak seconds
15 minutes off
peak
Length: 2000m 4000m 1200
Max Speed (Kph) 18 18 18
One-way-trip time: 9 minutes 12 minutes 9 minutes
two-way capacity 6000 1200
(phi):
Construction and 55% public, 45% Bonding and

funding

transport authority

federal grants

operation funding

N/A

Real estate and
taxes

Ownership City/Private City

Construction Cost 23 M USD 16 M USD

2008 Cost/Km USD 13M USD 6M

Function transit/tourism transit/tourism

Yearly Person Trips 14m 14m

Daily operation 19h daily 16h daily, 275
daysl/year

Table 4. Comparison of features of Gondola Systems
(Source: Burnaby Mountain Feasibility Study 2009)

5.1.1 Medellin Metro cable Gondola: (Integrated inb a Mass Transit System)

This Metro cable, completed in 2004 is consideredb¢ the first true integration of an aerial
passenger ropeway with an existing mass transitarkt It is integrated with the subway system in
and the passengers are not charged extra feesaertad ropeway solution was selected because of

the densely populated, challenging terrain as wsllto reduce reliance on fossil-fuel-powered

vehicles.
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Figure 9 The Metro system with Cable-cars (yellaited lies J and K)
(Source: Metro de Medellin)

5.1.2 The Metrocable Mariche — Caracas, Venezuela

This cable is based in a location that has hjgias i
i -
population, high levels of traffic congestion witHarge | (eSS =R=E

quantity of heavy trucks and mass transit vehic

and mixed middle class neighborhoods as well as 1@
income zones, commercial zones, factories
educational services. There are long travel timestd

road congestion poor transit services (Olivare$320
Characteristics:

Year: 2012¢

Length: 4.813 me
Cabins: 144

Interval: 14,4s

Towers: 32

Capacity: 2.000 PPHPD
Trip Time: 17,3 min

Speed: 18 km/h Figure 10 Image of Metro cable
Mariche
(Source: Olivares, 2013)
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5.2 Key Characteristics from the Successful Caseusties in Cable Transportation

5.2.1 Land Use

Gondolas do not occupy large amounts of space. &he\beneficial where there is room for road

expansion is not available. Case Example: Medellin

Cable systems do have the advantage of overcorhimglifficulties associated with getting over
dealing with changes in level. Their land take @tugd level is very limited, as the space beneath

under the cables can be used for other purposég (BTI).

In Caracas, the large stations were built as conisnwenters with spaces for a concert hall,

educational facilities, a library with internet ass, shops, restaurants, and a sports hall (OGdivare
2013).

The actual minimum dimensions for stations are rddl0 meters wide by 25 meters long (50 meters
for intermediate stations). The level at which geognter the cabin influences how much land is

needed.
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5.2.2 Environment and Health

Gondolas have minimum emissions and negative impactir quality. Thus do not negatively

influence climate change like vehicular transpGese example: Burnaby Mountain
5.2.3 Politics

Gondolas have been seen to have a positive impansporting the masses and therefore can win
favour of politicians easily. Politicians will iegt in what will bring them back into position. The
challenge though is where one has fragmented gments; many departments can slow down the

development of urban transport. Case example: @arac
5.2.4 Safety

Over 10,000 aerial passenger ropeways have bednwmridwide with an estimated 3.9 billion
passengers transported annually. Gondolas, trathsharlifts are considered to be a safe and secure
technology for the transportation of people. Traxlare 20,000 times more likely to be involved in
fatal accident in a car than they are in a gondbee capacity of a cable transport is strictly tedi

by the maximal weight the cars that the cablesoczary. This safety limit imposes a reliable control

of the passenger loading on board (Olivares, 2013)

Their real impact on the operation is not so imgotrt The maximum acceptable wind speeds vary
from 70 to 110 km/h depending on the technologydudicable and tricable systems are more

resistant to wind speed.
5.2.5 Energy Use

Electric motors use either diesel motors or genesail hey can also use wind tech, as one car climbs

the other comes down (Round Rock, Texas).
5.2.6 Disability

One can put a bike or a wheelchair inside the glandn some parts of the world, lifts and ramps
have been used to access the stations for thokedisability. There are ways to stop the gondola if
someone needs it to stop and station attendantbeneto handle special cases (Round Rock, Texas,

2013). These are beneficial for persons with diggbi
5.2.7 Gender

Travel times of women and the nature of their tape different from those of men. Women may
need to be protected from harassment and gondakas this into consideration though security

checks and clear open windows. (Burnaby Mountaihg Taracas system has increased and
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improved the mobility speeds and options for cleitdrelderly individuals, and pregnant women

(Olivares).
5.2.8 Affordability

People are able to use it every day to go to wsckool, markets, doctors etc. Cities with lower

capital income should not charge high fares so anable inclusivity.
5.2.9 Livelihoods

People who must take large trips to reaching watglordinarily incur high costs. As a result,
people seek jobs in limited areas and vice verba. system enables them to spend less on transport
thus opening up employment options. Employment dppdies are also created within the transport

system.
5.2.10 Policy

In the case of France, French regulations goverthiagiesign, safety and operation of cable tramspor
systems are split between the Tourism Code (whgiies to specific tourist areas) and the Transport
Code (2011). Urban transport authorities will be tompetent authority for services provided within

an urban transport area (PTU).
5.2.11 Economics/Costs: (costs per mile)
5.2.11.1 Costs of construction

The proposal for Aerial Cable line in Round Rockd® (2013) brought about a comparison between

the various costs of implementing transportaticarjguts.

Mode Cost per mile

Freeway 1 line expansion: $ 2.5 million +
Light rail 35 $ million+

Monorail 132 $ million +

Subway 400 $ million +

Urban Cable 12-24 $ million

Table 5: comparison of costs of construction ofoues modes of transport
(Source: Round Rock Texas)

5.2.11.2 Operation Costs

It is stated that there still is too little dataadable on urban cable transport systems to be table
calculate average investment costs accurately (20L). However, estimates have been made based

on various experiences.
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System Monocable Tricable
Drive station’ 2.5t0 3 ME 4105 M€E
Intermediate station 1.2t0 1.5 ME
Feturn station 1ME 3Jto4 ME
8 to 10 seats cabin 30 000 £ -
35 seats cabin - 300 000 €
100 seats cabin - 1ME
Pylon 100 000 € 500 000 €

Table 6: Breakdown of investment costs in mounéaea
(Source CETE of Lyon, manufacturers)
Maintenance and operation costs of cable systeensarwell understood outside the manufacturing
base. For example: for simple cable systems (oogoseof line and two stations), these costs are
estimated at €1.5 million a year on the basis 807 ,operating hours. Operating costs are closely

related to the salary and overhead costs of opesaltstaff (2001, PCI).

The Burnaby mountain feasibility study estimatesragional expenditures per year to be about 3.14
M dollars, consistent with the 3.5 M of Tellurideo®@ola and Portland 1.3 M, inclusive of
consumables and major repairs. Operational cosisbased on Energy, Salaries, Maintenance,

Insurance and Capital Reserve (Tupper, 2009)

Tupper (2009) also states that the Gondola caimbeded in a ‘back-end loaded’ with payment that
are less at the start and more at the end of thge80 term. When combined with the operational
costs, this loan structure produces annual payniesgshan that of the bus service. Cumulativescost
cover 30 years for the gondola and bus is equa2&$ and 499%$ respectively. Gondola being better
value for money (Burnaby Feasibility Study, 2009)

5.2.12 Security of Cabins

Akaigwe (2013), points out that the plan in Lagos $ecurity on cabins is to have CCTV (close
circuit television), video displays, passengersreskl system, all of these have to be built into the
cabin. In Caracas it is stated that riders add Seye the streets” thereby helping to reduce crime i

the area.
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5.2.13 Number of Commuters to be transported

The Lagos cabin intends to transport 250, 000 andan they start operating. When the system itself
is fully operational and every cabin is full fromoming till night, they plan to carry a million pday
(Akaigwe, 2013).

Standard bus

Aerial tram way

Articulated bus

Rail-based tramway (23 m x 2.30)
Bi-articulated bus

Rubber tyre-based tramway (32 m)
Monocable gondolas

Bi- or tricable gondolas

Rail-based tramway (33 m x 2.40)

Rail-based tramway (43 m x 2.65)

(=]

1000 2000 4000 5000 6000

pasaso.?lgr.fdir.
Figure 11: Maximum theoretical capacity of systeng&minutes frequency, 4 passengers/mz for
buses and tramways

(Source: Certu, manufacturers).

5.2.14 Other Characteristics

In general people do not want to be forced to confto timetables. They like to have their personal
space, and do not like to travel in crowded spacesany places, mass transit is dirty as compared
to personal cars and this is adequately providethéyondolas (Round Rock, 2013).

PROUVED
TECHNOLOGIE,
INDEPENDANT FROM
ROAD NETWORK, NO
RESTRICTIONS ON

INCLINATION AND
DISTANCES

Figure 12: 1

Advantages
ropeways
solutions
(Source: los
metros de
Caracas, 2013)

EASY INTEGRATION WITH
MASS TRANSIT RAIL
SYSTEM AND ROAD

TRANSIT SYSTEMS

ENVIROMENTAL
FRIENDLY

PROMOTE SOCIAL
INTEGRATION AND EASY IMPLEMENTATION, FAST!
IMPROVE QUALITY OF CONSTRUCTION, RELIABLE,
LIFE SAFE, EFFICIENT AND LOW,
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The Caracas Metrocable has been such a succes® ddeCaracas is planning at least another 9
systems in the city, and the system is actingst®a/case for other cities in Latin America (Olivare
2013).

Other Newly Proposed Cable Lines include Lima, PHaiti; Mexican Government plans to build 5

Gondola lines near Mexico City while Turkey recgridpened a new Gondola system
5.3 Carrying Capacity

Hoffman (2006) states that an important parameieitife assessment of a transport system is the
carrying capacity. The carrying capacity Fu of giating aerial ropeways or funiculars in passengers
per hour is given by:
P
E, =3600—.
r
1)
In equation (1), P is the number of passengers @araand t the sequence time in seconds. The
sequence time is given by the space A between imeessive cars and the travelling speed vF of the

system:

(2)

The carrying capacity FP of shuttle systems re$udts:

Fp =3600

lein ‘f'fg; + JHL' +‘rm;.5'

@)

With Tein as embarkation time ar Laus as disembarkation time of passengers in the stai’®

the time taken for acceleration of the car on legthe station anr"‘ the time taken for deceleration

of the car on entering the static "£%5 the route length over which the car travels at tonisspeed.

From equation (3) it can be seen that the carrgeggacity of shuttle systems falls with increasing
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route length. A larger number of passengers ineedise carrying capacity, but also increases the

embarkation and disembarkation times.

The limit values take into account currently vakdiropean standards for cableway systems for

passenger traffic and those for inclined lifts take account the European standards for lifts.

limit acc. to standard limits of realized or precently planned types
type driving speed driving speed | route lenght/section capacity carrying capacity
in m/s in m/s in m in passengers/car |in passengers/hour|

continuous movement 1
Ibicsbsias asiial ropeiay 6to7 5to7 up to 5,500 up to 17 up to 4,000
continuous movement 1

monocable aerial ropeway 6to7 5t07 up to 5,000 up to 15 up to 4,000
continuous movement funicular o 10to 14 up to 5,000 up to 50 up to 5,000
reversible funicular 92 10to 14 up to 5000 up to 450 up to 8,000
inclined lift undetermined * 15t05 up to 300 up to 30 up to 500

' .. according to [5]
2 according to [4]

Table 7: Limits/Capacities of cable drawn urbamsgort systems
(Source: Hoffman, 2006)
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Chapter 6. RESEARCH FINDINGS

6.1 Gender of Respondents

Gender

HnMale
EFemale

Figure 13: Gender of respondents
(Source: Field Study, 2014)

The vast majority of respondents were male whodsti®5.19 %. Female respondents were 34.81 %

6.2 Ages of Respondents

50

60

Count

40+

T T T T : T — T '
11-20 21-30 31-40 41-30 21-60 &1 and above
Age

Figure 14: Ages of respondents
(Source: Field Study, 2014)
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Majority of the respondents were between the Ageigiand 21-30 followed by 11-20, most of who
were between 18 and 20. There were less than @dndents who were between the age groups of
31-40, 41-50, 51-60 and very few whose age wasétsyand above.

6.3 Estates of Residence and PSV routes used toegsxCBD

The respondents come from a large variety of n@ighinods and estates in and out of the county of
Nairobi. These cover several different matatu amsl foutes. A few of them are covered by the train
system. Respondents came from over 55 differeatessiithin the city of Nairobi. Those who use
public means use over 40 different routes. Esteftmsed from Ngumba, Highrise, Zimmerman,
Karen, Ngara, Kayole, Buruburu, South C, Huruma &aderal Others. There were also respondents
who are based in the Central Business Districtrésile outside the county in places like Syokimau,
Kikuyu, Ongata Rongai and Juja. Thus citizens frath sub-counties within the county were
interviewed. However, there were very few peopterfrinformal settlements interviewed. This was
because of the sampling frame chosen. Studies Bhegn than most people from informal
settlements walk to their workplaces and are in@lin either semi-skilled or unskilled labour which
is not found within the CBD.

6.4 Purpose of people in the CBD

Most of the people interviewed were in the CenBakiness District for professional purposes,

employment, business and students. A few wereaimstt and other reasons.

40.0%

30.0%

20.0%—

Percent

10.0%

T

T T T T T
student business employed ather Gaing home tourist

Purpose

Figure 15: Ages of respondents
(Source: Field Study, 2014)

61



6.5 Means used to travel to CBD

Although it is stated that majority of Nairobianalwto the workplace (Nairobi Masterplan 2013), as
most of the respondents were not from the inforsettlements, majority of those interviewed access
the Central Business District through public trawsp.e. buses and matatus. A good number also

access with personal vehicles.

60.0%

40.0%

Percent

20.0%

0.0% T T T T T T
Personal Car Matatu Walking Bus Bodaboda Cther

Means

Figure 16: Ages of respondents
(Source: Field Study, 2014)

6.6 Routes used to access the CBD

The data collected on routes used to access the @Bi2r the figure below, conforms to secondary
data collected via cordon line survey done for tRairobi County government Integrated
Development Master Plan identified Jogoo and Laesilibad as having the most dense vehicular
traffic. Closely following was Mombasa road, andéd on these findings, one must note that those
using Langata join into Mombasa Road to Uhuru Highwia Nyayo Stadium Round-about or

Aerodome road.
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Figure 17: Routes used to access the Central BassDistrict
(Source: Field Study, 2014)

Comparison of 24 hour total traffic volume betwe204 and 2013 shows a change from 121,096

vehicles top 204, 675 vehicles.

Increase in private car from 106,000, which is a%®f vehicle increase. Though there is a small

increase in matatu use, the number of passengeinscaaries gives a lot of weight to the number of

people accessing the C

BD.

nt

Int

Road Count in 2004 Count in 2013 Method used
Waiyaki Way 15,943 25,014 screen line 12hou
Chiromo Road 31,943 57,159 Roadside traffic cou
Mombasa Road (Near| 42,448 46,767 Roadside traffic coun
Nyayo Stadium)

Langata Road 33,049 36,049 Roadside traffic col
Haile Selassie Avenue 36,012 25,564 Roadsidedradfunt
Jcgoo Roa 56,16: 42,71 Roadside traffic cou

Table 8 : Screen Line and Road Side Traffic counts Haeers the following results on the major access roatlseto

CBD
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Source: JICA Study Team
Figure 18:Comparison of Screen Line traffic by volume of vehicleyipe between 2004 and 2013
(Source: JICA)

6.7 Public Transport: Time spent going to CBD

The amount of time it took people who use publknsport to travel from their boarding point (bus

stop) to the Central business district varied bosirtake over fifty minutes to get to the Central

Business District.

time to town - bus stop

157

Values

T T T T T T T
Yalicd 1-10min %alicl 11-20 walic 21-30 Yalicl 31-40 walicl 41-50 Yalicl 51-60 walicd over 1
mins mins mins mins mins hour

time to town - bus stop

Figure 19: Time it takes to get to the central business
(Source: Field Study)
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This is in spite of the fact that there has beshifi in the peak hours in the City of Nairobi &®wn
in the chart below. Nairobi has seen a changeisnfitbm 7:00-8:00 a.m. to 6:00 -7:00 a.m. evidently
the morning peak starts from 5:00-6:00 a.m.

Hourly Variation in 2013
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8.0 \\ S ——ToNairobi ———
7.0 o
E’ 6.0 S Z SNy ==—From Nairobi
g 50
E 40 [ NG /"
& L=
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5n N /
0.0
2 9 2 2 9 e 9 @ 29 @ @ 9 @ @ 9 9 ¢ 9 9 9 2 9 9 9
TR ersd e gAY T YT TYTY
S o o ' ' ' ' i i ' ' [ . ' v v P & o o o o o
$ L~ o ©@ @ 9 9 @ 9 9 9 9 9 9@ 9 9 9 9 I & & & % 8
Zig g @ FE SR Ee gy R B
Hourly variation in 2004
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8.0 /I \\ == To Nairobi
2 ;g I \ ‘/"‘-...‘\ == From Mairobi
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® ek PR E BEESER LN
Source: JICA Smudy Team

Figure 20: Comparison of cordon line hourly traffic vadatbetween 2004 and 2013
(Source: JICA)

Only 18 percent of the respondents had used Radnee to the CBD. However, of even those who
did not use rail, 80%percent felt that rail transpeas a positive option in decongesting the dify.

percent do not think so while 4 % are not sure.

Come to town
by train
MW yes
Mno

Figure 21: percentage of respondents to come to towaiby r
(Source: Field Study)
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I T
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Figure 22 Train routes used by respondents who access the CBD

(Source: Field Study)

Of those who come to the CBD by rail most use thbda Sukari line. The comments on the

quality of service were as follows:

Train -timing
M Excellent
B Good

[ satisfactory
WPoor

A good number of respondents were happy
with the timing of the train service (35%
Excellent and 35 % Good) and only a

minority found the timing to be poor.

Figure 23 Respondents Views on the timing of the
commuter train service
(Source: Field Study)
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The majority of those who use the commuter
Train - comfort . . . . .
B Excellent train service do not find it comfortable with 35

EGood
DSatisfactory
M Poor

% stating that it was poor and 22 % stating

that it was Satisfactory.

Figure 24 Respondents Views on the timing of
the commuter train service
(Source: Field Study)

, 35 % of the commuter train users
Train -

convenience | intarviews find the convenience to be
B Excellent , _
B Good ‘Good’ while 39 % found it to be

O Satisfactory

BWroor satisfactory. A minority of 13% found it

to be wither excellent or poor.

Figure 25 Respondents Views on the
timing of the commuter train service

(Source: Field Study)

6.8 Public Transport Bus Fare

Majority of people coming to the CBD pay bus farghe range of KES 51 to 100 for one way and
the same amount while travelling back home.
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Table 9: Fare spent by people while travellingowert from their areas of residence
(Source: Field Study, 2013)

rreguency Percent  Valid Percent 'lé'er(‘:eﬁi

52 25.2 34.0 41.2

72 35.0 47.1 88.2

9 4.4 5.9 94.1

201-300 4 1.9 2.6 96.7

301-500 4 19 6 99.3

501 and above 1 5 7 1000
= 153 74.3 100.0

Table 10: Fare spent by people while travellingrfimwn to their areas of residence
(Source: Field Study, 2013)

Valid 0-20

21-30 46 223 297 329
51-100 86 #17 555 88.4
101-200 8 3.9 52 835
201-300 5 2.4 32 96.8
301-500 3 15 19 98.7

501 and above 2 1.0 1.3 100.0
Total 155 75.2 100.0
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6.9 The Capacities of PSVs used by the respondemtsre as follows

40 0%
30.0%
r=
a
2
o 20.0%
o
25 .1%
29 9%
10.0%
5.5 % m
0.0% T T T T T
1-10 10-14 15-30 31-50 51 and above
PSV Capacity

Figure 26 Capacities of PSVs used by respondents
(Source: Field Study)

Majority of the respondents used 14 seater mataitia recent shift in vehicle type along some
routes may have inclined more towards using 15a@city vehicles. 31% and above tend to be
those who used buses. Only 19% stated that thiicles were overloaded while 14% had been
involved in an accident at one point in their liwesile using public transport to come to the CBD.

The conditions of the PSVs used by the respondentie day varied as follows:

Condition Valid Percent | Cumulative Percen

Excellent 7.8 7.8

Good 37.0 44.8

Satisfactory 41.6 86.4

Poor 13.6 100.4
Total 100.d

Table 11: conditions of PSV Vehicles
(Source: Field Study)



69 % do not find the public transport system coie@in Among the reasons why they do not find the
system convenient include unreliable (29%), uncotafde (19%), speed i.e. slow (20.7%), not

scheduled (11%). A few of them are not happy wité tude conductors while others complain of

spending too much time in traffic jams.

rude conductors—j.1%

expensive
g‘ 0
i uncomfortable|
not scheduled 1.0%

unreliable—

slow| 2072

T T T
0.0% 10.0% 20.0% 30.0%

Percent

Figure 27 Reasons why people do not find the tramgystem convenient
(Source: Field Study)

6.10 The key expectations of a good transport syste

Cheap™] 21.7 %
Comfort

Regular Fares—| 1277 % |
=
8 Timehy— >.34% |
g
& Convenient'Reliable—] |
i
i Fast]
=

Mo Owerloading

Falite Crew| B.B3%
Less Jam—E2.55%
0.0% 5.0% 10.0% 15.0% 20.0% 25.0%
Percent

Figure 28 Key expectations of a Good transportedgst

(Source: Field Study)
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Most respondents stated that they wanted a chéapesport system that had regular fares. There was

also expectation comfort in the transport systemwelsas timeliness.

6.11 Public transport crew interviewed

- 61 % of respondents were drivers,
esp

M driver
M conductor

these includethodabodgpassenger
motorcycle) drivers while 39 % were

conductors.

Figure 29 Ratio of public transport
crew interviewed
(Source: Field Study)

The average time that public transport crew geinughe morning to get to work is 4:00 a.m. Most
travel up to 8 trips to town per day, spendinghgligunder two hours from their points of origin to
the Central Business District during both mornimgl vening rush hours. Time of the last trips vary

with some finishing as early as 7 p.m. and othetsreling till almost 10 p.m.

Time star] Timeto | Peak hour
working [ town travel  |Time of las] Rush hour -
(a.m.) | (minutes)| (minutes) trip Trips per da evening
Mean 411 115.1( 100.64 8.440( 8.52 114.64
Median 4.00 120.0( 90.0d 9.300( 8.00 120.0d
Mode 4 60 60 7.0C 7 12C

Table 12 measures of central tendency of varibasacteristics of public transport crew

(Source: Field Study)
6.12 People with disabilities

Public Transporters views on how they deal withgbeavith disabilities. A good number of them
stated that they try to help those with disabgitkith some stating that they can carry them fiee o
charge. 21 % however ignore people with disabdiis they find them to be stressful.
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disabilities

Figure 30 How public Service Vehicle crew deal wadople with disabilities

(Source: Field Study)

71% think that the '3 lane on Mombasa road has helped reduce congésttal® % think it has not.
At the same time 87% of the respondents welcomeddda of a double-decker road on Mombasa

road while 4.3 % did not 4.2 % were skeptical alanyt positive impact it will have on congestion
6.13 Suggestions on solving the Traffic Congestidiroblem

The respondents have different ways suggest tlffectcangestion problem can be solved. The vast
majority suggest the extension and expansion oflgoahile others (14%) would like to see the
promotion of rail transport as a means of mobil&y@7% of the respondents would be happy to have
a more organized Public Service Vehicle Sector tikeses. Other suggestions included removal of
personal cars from the CBD, removal of PSVs from @BD, more stringent measures of traffic

offenders, better and more use of traffic lightd eemoval of round abouts.
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Figure 31 Respondents views on how to deal witfficraongestion
(Source: Field Study)

6.14 Public Service Vehicle Views on Reduction ofrdffic Congestion

The public transport crew also suggested the expansf roads but were also for the idea of
reducing the number of personal vehicles in the CBbey also suggested well trained traffic
marshals to manage traffic and use of other mebmobility.
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Figure 32 Ways of reducing congestion, suggesfiams public transport crew
(Source: Field Study)

6.15 Views on Aerial Cable Transportation

| Over 50 % of respondents indicated
o that they would use ACT if it were
introduced as a means of travel in
Nairobi, in particular with regard to

access to the CBD.

Percent

Figure 33 Response on whether respondents

Strongly Agree Agree Undecided Disagree

Strengly Disagres would use Aerial Cable Transportation
Cable - use

(Source: Field Study)
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Over 55 % of respondents strongly agree
that the use of ACT would be an exciting
mode for people to travel in the City of

Nairobi. 34 % agree.

Figure 34 Response on whether respondents find

ACT an exciting mode of urban travel

(Source: Field Study)

49 % and 34 % of the respondents strongly
agree and agree respectively that the use of
Act would be of high benefit to the
economy of the country. A minority of 10

% were undecided.

Figure 35 Response on whether respondents think
Act would support the Kenyan Economy
(Source: Field Study)

64% and 32 % of the respondents strongly
agree and agree respectively that the use of
ACT would be a valuable addition to the
means of travel available in the City of

Nairobi.

Figure 36 Response on whether respondents would

be a valuable addition to the

(Source: Field Study)
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58 % of the respondents strongly agree
that ACT would be a great way of
accessing the CBD. 34 % of the

respondents agree.

Figure 37 Response on whether respondents find
ACT a great way of accessing the CBD
(Source: Field Study)

48 % of the respondents strongly agree
that ACT would create jobs and be
beneficial to tourism in the City of

Nairobi. 32 %

undecided while a smaller minority of

agree, 11 % are
6.9 % and 0.6 % disagree and strongly

disagree respectively.

Figure 38 Response on whether cable
transportation would create jobs and attract
tourists

(Source: Field Study)

57% of the respondents strongly agree
that ACT would help reduce traffic
congestion in the City of Nairobi. 35 %
agree, 5 % are undecided while a 2.5 %

disagree.

Figure 39 Response on whether respondents
think that ACT would assist in reducing
(Source: Field Study)
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50.0%-| 45% of the respondents strongly

agree that people would embrace
ACT in the City of Nairobi. 35 %

40.0%

agree, 11.1% are undecided while a

+= 30.0%7 . .
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Cable - people embrace think people would embrace ACT

(Source: Field Study)

Respondents were also asked for their views, né@s¥ stated that it was a feasible idea that could
work. 7.1 % stated that it may take a while for eato embrace it due to its difference from the
normal modes of transportation. 6.2 % noted themncerns about the safety of the system. And 1 %

were concerned about the effect of power outbrédesmay affect the system.

From key informant interviews the transport sitaatin Nairobi County was described as bad,
leading to wastage in productive man hours. Assediatress could lead to health hazards. Public
transportation is disorganized and unpredictablivaie vehicles face the challenge of limited
parking while carrying only one or two passeng@isere has been a low investment in mass rapid
public transportation, several cases of insecumifyublic buses and public transportation is viewsd
something for the less privileged. Plans towandgroving the congestion issue is being seen in the
construction of missing links roads and MRTS plans.

On October 10 2013, the Senate requested the ministry of Trahspal Infrastructure to develop a
policy as regards the use of cable transportafibis was followed a proposal towards use of Arial
Cable Transportation, tabled before the governdtamember 2013.

The main challenges would be to obtain rights of whove people’s property, raising the capital for

infrastructure and convincing users that the teldgyois secure.
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The implications of this will be a demonstrationte€hnology as a cheaper infrastructure alternative
within the MRT system, reduction of on land reqdite extend roads, better predictability to transit

times, thus saving a lot of productive man hourghi the system there will also be job creation.

The process of acquiring the system would requateey formulation and laws governing use of this
technology have to be enacted by relevant autheri€apacity building will need to be undertaken to
ensure the ACT solutions are efficiently utilizeadamaintained. Sensitization programmes have to

be put in place to ensure the culture of potensals is aligned with the technology.

Additionally, political leaders will have to be aanced of the value of the success of the projadt a

potential political leverage gained. EIA studie#i also need to be undertaken on project basis.

Further key informant information revealed that AG¥stems, though generally built over
topographically challenging areas, can be builtaimost any urban condition including flat
land. These can be built to solve immediate trarisgmallenges (older neighbourhoods) or to serve

anticipated future demands (newer neighbourhoods).

The challenges in setting up the system dependaal tontext but cultural differences play a major
role. For example, in the Western context, protecéind upholding privacy is important in decision-
making. From experience though, a major challenae been the huge gap in knowledge. Many
proponents have failed to understand the basiescable transit system and what it could offersThi

however, is slowly beginning to change as moreugdmndolas are built.

When a proposal is first launched, most citizeres inguisitive. They are concerned about safety,
speeds, why cable car, sustainability etc. Expe@eshows that authorities should be well versed in
the technology, understand how a cable transibeaefit their community and be prepared to answer

any questions.

Cost-wise, cable cars are priced very competitiveilp other forms of rapid transit. Often times at
1/3 to 2/3 the price of standard rapid transit tedbgies.

When opting for ACT, it is key to analyze the locainditions and determine the most important
factors. These could vary from wait times, travedtahces, topographical challenges, budgetary
constraints etc. Cable cars are very effectivestéml resolving last mile problems in cities, esalyg

ones with obstacles either natural and man-maderivers, gorges, plateaus or urban settlement

patterns, traffic congestion, poor road network.
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Chapter 7. CONCLUSIONS and RECOMMENDATIONS

7.1 Summary of Findings

7.1.1 The First Objective:

To Identify, classify and analyze the means ofsppant used by people moving to the Nairobi Central

Business District during peak hours.

In the City of Nairobi, there has been a peak tshuit related to increase in number of people and
vehicles accessing the CBD and the subsequent simgereated. This is also seen by the time that
PSV drivers have to start working (4.00 a.m.). Ttigt affects both the morning peak hours and the

evening peak hours.

The main means used by people to access the Cé&usatess District are personal vehicles and
PSVs, particularly busses and matatus. Of thesest m@ the 14 seater matatus of which they
describe as ‘satisfactory.” There are several peiseehicles and observation shows that many do not
carry more than two passengers, thus contributingangestion. Personal Vehicle use is on an
increase due to the benefits to the individual sisRail transit is limited to those who live alotig

rail corridors.

Large number of youth (age 21-30) who are comintgheo CBD, increasing population trends and

increased building construction will make these hars continue to increase.

Most people use public transport but are not happly it either due to cost (most bus fares range
from 50-100, which are very high for the urban poceliability, timeliness and efficiency. The lack

of schedule and rude conductors are also a challehthe system.

A proportion of Nairobians use rail transport bustis dependent on areas of residence as the train
only covers certain corridors. Those who use rangport are happy with the timing and convenience

but not with the comfort.

There are several people using public transportpaivadte vehicles from the Eastern side of Nairobi
and the Mombasa Road/Uhuru Highway corridor. Thasethe roads that face the worst congestion
while accessing the CBD. Increasing Sprawl towdh#ssouth is not making it better. Continuous
increase in personal vehicle use is not improvirgyttaffic situation based on the increase in peako

vehicle ownership.

Nairobi has come up with an MRTS. Nairobians wouldnt a transport system that is Cheap,

comfortable, has regular fares, timely and reliablelite Crew and not held in traffic are further
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expectations. There is need to analyze intercoivitydbetween the proposed MRTS and the current

paratransit. With several operators it will be idifift to apply a single fare.
7.1.2 The Second Obijective:

To identify the congestion challenges and othetlehges that commuter’s face while moving in and

out of the Nairobi Central Business District andpible solutions to these challenges

One major challenge is lack of focus on how to sispersons with disabilities. Current public

transport does not take into account people wihldlities.

Members of the Public transport sector also hav@mim training other than driving, first aid and
simple mechanics and there are complaints of radeabusive crew. Crew are also know to change

fares based on weather conditions and transpogesbion.

Most people still view the idea of expansion ddds as a solution to traffic congestion, this maybe

primarily due to minimum options beyond vehiculaffic.

It is taking people approximately an hour to acabsesCentral Business District and almost half the

time when there is no traffic jam.

In as much as rail transport is convenient, usesnat happy with the comfort levels and there are

several cases of overloading.

Simple observation shows no emphasis on NMT to sscd¢be CBD, with the exception of the
recently constructed Thika road that has a biclanke running alongside the road. Other roads have
very poor NMT facilities and even pedestrians aoé taken care of. Re-organization of the PSV
sector has been requested. The importance of iredtlee number of private vehicles entering the

CBD is also gaining recognition as has been reqdesy both respondents and PSV crew.
7.1.3 The Third objective:

To investigate the potential of aerial cabin traogpas a major support in transporting people te th

Nairobi Central Business District within identifiedrridors

Most respondents were very positive about the dsthi® mode of travel with respect to usage,
impact on traffic congestion, value addition, ci@atof jobs and general embracement by members

of the public.

The system easily overcomes some of the challefagesl by the proposed MRTS e.g. the radial

nature of Nairobi's roads will still force people drive towards the Central Business District as ha
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been observed in spite of the construction of lyspa. Therefore it would be essential for those

working in the CBD and its environs to have altéremeans of transport.
7.1.4 Benefits over other systems

From the information collected from various sourcAET requires lower initial capital when
compared to other means of mass transit. This ispite of the large number of people who are
transported every hour, which is largely beneficraladdition to the large number of passengers

transported per hour.

Unlike most systems of rapid transit, ACT Does mbérfere with current system. This is critical
especially when one considers the political natafrenost public transport system which tend to be

controlled by cartels who try to keep competitans @f the system.

System takes care of the main concerns of theeogizi.e. Affordability (fares are affordable ahdg
is found in poorer areas in various parts of theldypHuman Behavior (does not follow timetable
but always available), Clean energy use, consigeople with disabilities. It is also comfortable as

all passengers get their own seats and there as&anding passengers carried.

The installation of ACT uses minimum land use arttlacquisition. This ensures that people are not
displaces for the benefit of others. As a resuliaaty is at loss due to the installation of the exyst

within a city.

The ACT System is economically viable as has beesemwed in other developing nations e.g.
Colombia, Venezuela and the Cost Benefit Analysisedfor Burnaby Mountain. The success of the
ACT in developing nations is an indicator that #sha potential in areas where commuters are not

used to paying large amounts of money as fareheuétis adequate demand for people to travel.

As any new industry does, it comes about with jobaton and at various stations enables the

establishment of businesses.
7.1.5 Major Challenges that will be faced when imgmenting the system:

As has been seen earlier, installation of ACT,magli rapid transit systems, requires large initial
capital that may not be readily available. This meguire the input of external investors who may

dictate the direction the project takes.

Due to the nature of going above the ground, tellebe concerns about privacy, especially if the
system passes near residential areas or officéswilhbe a concern to all involved. The systemyma

also have to involve in some land acquisition idesrto be able to have adequate and well located
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pick up and drop off points. This may be difficiitsome places especially when dealing with private

properties.

As with all new systems, it will take time for @#éins to accept. Those who fear heights will be
reluctant to use the system as well as those whohmanitially concerned about the efficiency and

safety of the system.

There are currently no government policies witharegto Aerial Cable Transportation and even
though the process to establish policies is going ib may take time and this will affect the
installation of an ACT system. Without any policyplace it will not be possible to set up the syste

There will be concern into how to integrate the A&stem with other systems like matatu’s and
buses. This is in particular because they do nébvioany fixed schedule and change routes

depending on market, weather and traffic situations
7.2 Recommendations

All transport systems in Nairobi, including the @mt matatu/bus system and the proposed MRTS
need to take into account those with disabilitidewever, there is urgent need for a sustainable
MRTS that enables modal variety to access the CBbDfixed and affordable pricing to people of all

social classes and those with special needs.

Training of public transit crew is critical in theplementation of any urban transport project. €her

is need to train them especially in areas likeamst relations.

ACT is a worthwhile means of urban transportatiliugh routing has to be well selected based on
corridor characteristics. Ministry of Transport aoither necessary authorities will also have ta firs
come up with the necessary policies as regardsiiementation. It is also important that is used f

urban transit and not for tourism in urban areas.

As in Caracas, where commuters save money bechagecan transfer directly to the metro line
instead of paying two fares and total travel tirhase decreased for some residents by over an hour,
it will be important to integrate the ACT with tipeoposed MRTS. Studies on how to integrate it with
the paratransit in operation at the moment wouicehia be done though would pose a great difficulty

due to the nature of both systems
7.2.1 Potential Routes for ACT:

With a monocable transporting up to 4000 peoplehper over a length of 5 kilometres, a radius of 5

km from the CBD would be an acceptable distanceafgr proposed cable. Looking at the transit on
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the various routes, room for road expansion anectliaccess to the CBD, Jogoo Road —CBD and
Waiyaki Way —CBD provide potential routes for thable transportation. Current transport modes
can be used to take people from their various estat the cable drop-off points. Waiyaki way has

over 5 matatu routes while Jogoo Road has intensavsit.

Mombasa Road, which has no room for expansion anesfthe challenge of increased commuter

transit due to urban sprawl and densification @tla@r possible option for this technology.

As in Round Rock Texas, routes that had been datsdrfor LRT for ACT due to expected demand
and cheaper cost of implementation and maintendncthe context of Nairobi, this would include

Haile Selassie - Ngong Road route that also hashalenge of terrain around the Upper Hill area.

Of all the possible MRT options it will be the esstito implement because of its non-interference

with the current transport sector.
7.3 Further Research and Way forward

Further research should be done to investigatpatential of this system in informal settlements e.
corridors towards Industrial Area. A proper coshéf@ with regard to the Kenyan scenario should

also be done along all avenues where it is to Ipdeimented.

Should the system be implemented some of the ceragidns that will need to be looked into include
how to help people overcome the initial fear foighés, how to assure people of matters to do with
safety and possible ways in which the system camtagrated with the current public transport

system.
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Appendices — Research Instruments

Sample Questionnaire to be given out - Pedestriamsmd Shop Owners
Thank you for completing this Questionnaire. Pldasassured that all answers will be kept
confidential and used for academic purposes only

Identify, classify and analyze the means of trartgpged by people moving to the Nairobi Central
Business District during peak hours.

1. Name of respondent:

Age
Tel Number

Gender Male Female
Estate of Residence

PSV Route from estate of residence

N o g M w DN

What means did you use to travel to Nairobi City Tday?
Personal Car____ Matatu____ Walking_ Bus___ Badab Other
8. What is your purpose of being in town today?

Student Business Employed Other

9. What was the approximate amount of time spent waihg at the Bus Stop for a PSV in the
morning

Less than 1 hour 1 hour to 2 hours Mae fhhours
10.What is the approximate distance from your house téhe nearest bus stop?

11.How much time did it take to get to Nairobi CBD fram your place of residence?
a. From your house
b. From the bus stop

12.What was the total amount of time spent in a vehiel when coming to town?
a. Psv or,
b. Private Vehicle

13.1f PSV, what is the average amount of time spent vittng for a PSV in the evening when
going home?

14.What was the approximate amount of time spent traing back home in the evening
yesterday?
i) PSV or
i) Private Vehicle

15.Have you ever come to town by train?

16.1f 'yes’ above, which train route?

17.What is your view on the Syokimau - Imara Daima — Mikadara - Nairobi train?



i) Timing: a. Excellent b. Good c. satisfactory d. Poor
i) Comfort: a. Excellent b. Good c. satisfactory d. Poor
iii) Convenience:a. Excellent b. Good c. satisfactory d. Poor
18.Do you see the rail travel as a possible optiortinice traffic congestion in Nairobi?

Identifyand examine the challenges they face and the pessilutions while moving in and out of
the Nairobi Central Business District.

19. Which route did you use to get to town

Valley Road Landhies/Jogoo Road Waiyaki A¥aiyomo Road Ngara
Road/Muranga Road Mombasa Road Other

20.Normally, what is the amount of time spent going hme if there is no traffic jam?

21.1s the CBD your final destination or are you stilltravelling to another part of Nairobi?

If No, Where are you traveling to?

22.How much bus fare do you spend on weekdays:
a. Coming to town from home:

b. Going home in the evening:

23.Have you ever been involved in a PSV accident whiteaveling to town?
Yes No

If yes, what happened?

24. Have you ever been involved in a PSV accident whitraveling home?
Yes No

If yes, what happened?

25.What is the capacity of the PSV that you normally ge?

a.10-14 b. 15-30 c. 31-50 d. 51 and above
26.Do you find the public transport system convenientXes No
If ‘NO,” why?
a. Slow b. unreliable c. not scheduled.
d. uncomfortable e. expensive f Other (Specify)

27.What was the physical condition of Public Service ¥hicle you used today?
a. Excellent b. Good c. Satisfactory d. Poor
28.Do you find the current public transport system confortable? Yes No

29.What are the key expectations you have for a publitansport system (e.g. with regard to
order, comfort, time wise, charges etc.)



30.Do you think that adding the third lane on Mombesad reduced the traffic congestion?

31.What do you think of the plans to expand Mombasal foy constructing a double decker
highway (with respect to traffic congestion)?

Investigate the potential of aerial cabin transpasta major support in transporting people to the
Nairobi Central Business District within identifi@drridors.

Aerial Cable Transport (ACT):

This is a type of aerial transportation mode inchhpassengers are transported in a cabin that is
suspended and pulled by cables.

Cable systems are being used in some urban akeaséw York, Algiers, Medellin, Caracas, Rio de
Janeiro, Portland, and others in order to trangpeople within the city. They have been provendo b
efficient, cost-effective, rapidly installed, inretwe link within a successful public transport
network. The cost per kilometer compares favorabith Bus Rapid Transit and Rail Systems.
Additionally, Aerial Cable Transportation has thetgnmtial to reduce greenhouse gas emissions,
increase reliability and cut travel times by oniedhattracting more riders to transit and are ohthe
safest transport systems in the world

Cable transport systems can achieve the same levebpacity and commercial speed as tramways
(street cars) or Bus with a high level of servisgeetcars are able to carry 10,000 people per eur
direction

N

~

’ - D“’*E

Image source: http://forum.skyscraperpage.com/ -
If cable transportation was used as a means of traport to Nairobi CBD:

32. Would you comfortably use an aerial cable caraime to the CBD if the option was available?
Strongly agree __ Agree __Undecided __ DisagreeStrongly disagree



33.Do you think people would comfortably embrace tba/nechnology if proven to be efficient?
Strongly agree __ Agree ____Undecided Disagree Strongly disagree

34.'Aerial cable cars would be an exciting new featiareNairobi’
Strongly agree ___ Agree ____Undecided DisagreeStrongly disagree

35. Aerial cable cars would support the economy inatea?
Strongly agree _ Agree ___Undecided DisagreeStrongly disagree

36. Aerial cable cars would be a valuable additiorh®transport options available, particularly
during peak hours.

Strongly agree _ Agree ___Undecided Disagree Strongly disagree

37. Aerial cable cars would provide a great way totgehe CBD
Strongly agree _ Agree ___Undecided Disagree Strongly disagree

38. Aerial cable cars would bring jobs and touristshi® area
Strongly agree _ Agree ___Undecided Disagree Strongly disagree

39. Aerial cable cars would help reduce traffic conigesand road accidents
Strongly agree _ Agree ___Undecided DisagreeStrongly disagree

40. Do you have any comments about the proposed Aeriahble cars in Nairobi?

What are your views on solving the problem of Trafic Congestion in Nairobi:
a.

® ooCT




Questions to Key Informants — Public Transport cf@wdaboda, Matatu and Bus)
Objective 1: Identify, classify and analyze the nseaf transport used by people moving to
the Nairobi Central Business District during peakulns.
1. Vehicle Type

Matatu Bus Bodaboda Other_
2. Responsibility

Driver _ Conductor Other

3. Route number
4. Route used to get to town

Valley Road/Ngong Road Landhies/Jogoo Road Mombasa Road
Waiyaki Way/Chiromo Road Ngara Road/MuraRgad

5. When do you start work in the morning?

6. How much time does it take you to get to town fribia stage in the morning?

7. How much time does it take you to get to the l&ages from town in the evening?

8. What is the number of trips taken to town and baekday?

9. What is the amount of time spent from town to dpagsengers in the evening

10.What is the amount of time spent on a trip if theexe no traffic jam?

11.Have you ever been involved in an accident whaeeling to or from town?
Yes No

12.What was the cause of the accident?

13.Were there any casualties (Injuries or Deaths)?

Identifyand examine the challenges they face and the pesohitions while moving
in and out of the Nairobi Central Business District

14.Do you find the public transport system conveniera? No
If ‘NO,” why?

15.What are the main causes of traffic congestionamdbi?



16.What are your suggestions on reduction of traffiogestion in Nairobi?

cooTps oo

17.Who owns the vehicle you use?

18.How do you deal with traffic police when they fifallt with your vehicle or driving?

19.What are your views on the new traffic lights widlgard to congestion?

20.With regard to reduction of congestion, how effegthave expanded highways e.§. 3
Lane on Mombasa road helped?

21.What licenses are you required to have to operate?

22.What relationship do you have with the City Cou®cil

23.How do you think public transportation can be im@d?

24.Apart from going to driving school, do you receasy other form of training to do this
work?

25.How do you cater for people with disabilities (@mers who use your vehicle)?
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Questions to Local Expert on Cable Transportation

Name: Position:

Identify, classify and analyze the means of trartgpged by people moving to the Nairobi Central
Business District during peak hours.

1.
a.

How can you describe the transport situation inrdaiwith regard to the following:
The congestion

The public transport

Private Vehicles

Identifyand examine the challenges they face and the pesstutions while moving in and out
of the Nairobi Central Business District.

What are the key challenges in public transpontatioNairobi?

What are the main transport planning problemsHerdity of Nairobi?

What attempts have been made to improve the sadeiitions of travel as citizen’s travel to the
CBD?

Do you know of any plans towards reducing congestioand from the CBD?

What is the cost of each of these plans?

How will they be integrated with other modes ohBsport like matatu’s, the passenger train and
bodaboda’s?

Investigate the potential of aerial cabin transpasta major support in transporting people to the
Nairobi Central Business District within identifi@drridors.

Aerial Cable Transport is being used in variougsias a means of urban mass transit, has there
been any consideration for its installation andinggairobi?

Is there any policy as regards the installation @s®lof cable transportation

10.What would be the main challenges in setting upecabnsportation in the City of Nairobi?
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11.What are the implications of setting up ACT in Nbir?

12.What would be the process of having the ACT sewitip regard to the following:
a.

Policy

Governance

Institutional

Social

Political

Environmental
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Questions to Expert on Cable Transportation -Creative Urban Projects

Name: Position:

This information is to be used only for academigposes.

1. What would be the good urban conditions to itté a sustainable cable transit system?

(Radial or grid networks, what kind of transit nusnbon a route)

2. What are some of the challenges in setting uprlaan cable system e.g. political,

economic, environmental, policy issues?

3. What is the normal reaction of people at fiostards ACT and how do the authorities

overcome negative perceptions

4. What would make an ACT economically unsustaiaatbla city?

5. How has the system integrated in the developiodd with paratransit systems?

6. Which urban areas has ACT failed and why



