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ABSTRACT

Lagos state is one of the largest cities in theldvavith an estimated population of
18,000,000 on a land mass of 3,577sgkm. Urban rglRoad traffic and congestion have
been major challenges in the State for many ydédms;Bus Rapid Transit (BRT) scheme was
introduced to help alleviate these problems. Inlitte of this, the technical innovation in the
operation of the Bus Rapid Transit (BRT) systemLagos State was evaluated and the
outcome of the evaluation was compared with intwnal BRT standards. Data was
collected through guided oral interview with thesusf questionnaire. Also, secondary data
was used. Results showed that the introduction T Bystem in Lagos State is still at its
pilot phase of operation but gradually advancin@®T Classic which is the full operational
BRT System of international standard. Presentlistexg BRT innovation in Lagos includes
BRT terminals and stations, dedicated lanes araddodl stations, on-going median stations,
provision of coloured delineators and colorizedgraent on intersections as well as creation
of space for BRT depots and terminals. The papecloded that there is need for further
improvement on the existing Lagos State BRT stahdarthat it will be able to compare well
with International BRT standards.
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1. INTRODUTION

Lagos is the largest city in sub-saharan AfricaA)l5&nd the sixth largest city in the world,
with a population of over 18 million, and growing@percent per annuf. It contains the
largest manufacturing sector in the country and/igdes employment for over 45 percent of
the skilled manpower of the country. Over the tasinty years, efficiency and productivity
levels in the metropolitan area have been advewrsiédgted by the growing weaknesses in
the physical infrastructure necessary to suppaetlthsic needs of the population and the
productivity sectors such as the transport infuzstire.

Transport infrastructure and services remain al$ethat supported a population of no more
than 6 million some 20 years ajb The public transport network density, about 02000
population, is quite low even by African standdftisThe provision of bus public transport is
highly fragmented with minimal fleet operationsst@ad private individuals operate many
mini buses of poor quality and in an undiscipliffaghion!. Despite the size of the city,
there are no organised mass transit systems rbe ismland water-way system exploited to
offer alternative non-road based commuter sen/ée3ransport costs to users constitute a
high proportion of disposable incorfi& and unsurPrisingly, congestion is a major issue i
the city affecting significantly the costs of pration'*. While Lagos is no longer the federal
or state capital, its role as gateway to the cquiststill unquestionet!. Evidently from the
role of Lagos State as a major gateway to the matlee associated transport inadequacies
calls for a strategy for its management.

Lagos is not only congested but also has the pmabkessociated with urban congestions such
as road traffic and absence of parking spdceRapid growth of the private vehicle fleet,
combined with reliance on commercial vehicles amdartycles (molues, danfo, taxis, okada
etc.) has resulted in extreme traffic congestiaoughout the city, and poor quality public
transport!?. Until recently, public transport in Lagos coulé blescribed as unregulated,
chaotic, inefficient, expensive, low quality andndarous, both in terms of road traffic
accidents and personal saféty There are about 2,600 km of roads in Lagos that a
frequently congested, with over 1 million vehiclelying the roads on a daily basfs A
recent study showed that there were 222 vehicleskipgmeter in Lagos, which by far
outweighs the national average of just 11 vehipkskilometer of roaéf’.

In order to provide consistent transport policynplimg and efficient implementation of the
policies and ameliorate the deplorable traffic aiton in the State, the Lagos State
government established the Lagos Metropolitan Areensport Authority (LAMATA) in
2003 as the executive agency of the Lagos Urbanspat Project (LUTP). LAMATA was
invested with the overall role of coordinating th@nsport policies, programmes and actions
of all transport related agencies and of implementing and managingig transport
services in the Lagos metropolitan area. The ‘Bagi® Transit (BRT) scheme’ is one of the
flagship programmes of LAMATA,

The Lagos State BRT scheme became operational tinM&rch 2008. It is focused upon
delivering a system to meet key local users nesil,the aim of improving quality of life,
economic efficiency and safety within a clearlyidetl budgef’. BRT was established in the
State to improve transportation with specific ofiersal and economic goals. The promotion
of Bus Rapid TransBRT) is a veritable option directed at improving thevesr delivery in
the public passenger transport particularly asfiécés the most predominant form of
transport mode in Nigeria — road transport. Theeess is to relieve congestion, enhance
mobility, and improve the environment especiallythvregard to pollution in the Lagos
metropolis . After several years of operation, it is imperatitee assess the technical
innovations in the BRT system in Lagos State andpare the outcome of the evaluation
with what is obtainable internationally.



1.1 The Concept Bus Rapid Transit (BRT)

According to the U.S. Federal Transit AdministratiFTA), most important technical
innovations in the transport sector involve the ways services are operated and the
infrastructure used to optimize their speed, comtord capacity. In view of this, they helped
to popularize a term for such measures which i8teRapid Transit, or BRT.

BRT Implementation Guidelines defined BRT as: “A flexible, high performance rpiansit
mode that combines a variety of physical, operasind system elements into a permanently
integrated system with a quality image and unigieafity” !,

[ defines it as a “bus-based mass transit systemdlivers fast, comfortable, and cost-
effective urban mobility”.

" previously defined BRT as “a flexible, rubbeletir rapid-transit mode that combines
stations, vehicles, services, running ways, anelligent Transportation System (ITS)
elements into an integrated system with a strongjtipe identity that evokes a unique
image”.



Table 1. Components or features of BRT System

Components

Levinson et al. Wright and Lewis

Running
ways

Stations

Vehicles

Services

Route
Structure

Fare

Collection

ITS

Integration

Institutional
setup

BRT vehicles operate primarily in fast ané&xclusive right-of-way lanes.
easily identifiable exclusive transit-ways or

dedicated bus lanes. Vehicles may also operate

in general traffic.

BRT stations, ranging from enhanced sheltersRapid boarding and alighting.
large transit centers, are attractive and eadiyclosed stations that are safe
accessible. They are also conveniently locatedd comfortable.

and integrated into the community they serve.

BRT uses rubber-tired vehicles that are easyGtean vehicle technologies
board and comfortable to ride. Quiet, high-

capacity vehicles carry many people and use

clean fuels to protect the environment.

BRT's high-frequency, all-day service meanBSxcellence in marketing and
less waiting and no need to consult schedules.customer service.

The integration of local and express service can

reduce long-distance travel times.

BRT uses simple, often colour-coded routes.
They can be laid out to provide direct, no-
transfer rides to multiple destinations.

Simple BRT fare collection systems make it faBrre-board fare collection and
and easy to pay, often before you even get fame verification.

the bus. They allow multiple door boarding,

reducing time in stations.

BRT uses advanced digital technologies th@tear route maps, signage, and

improve  customer  convenience, speertal-time information displays.

reliability, and operations safety. Automatic vehicle location
technology to manage vehicle
movements.

Free transfers between lines.
Modal integration at stations
and terminals.

Competitively-bid concessions
for operations.

Effective reform of the existing
institutional structures for
public transit.

Source: Ernst (2005).



2. METHODOLOGY

The study was conducted in Lagos State and covkeefbllowing areas: Lagos Metropolitan
Area Transport Authority (LAMATA) office (Agency othe Lagos State Ministry of
Transport responsible for the administration of BRT System) and major BRT corridors
and terminals in Lagos State. Primary sources @& dallection included guided oral
interview schedules with the use of questionnditeee heads of department in LAMATA
were interviewed to elicit information on the tewal innovations in the Lagos State BRT
system. Also, corridors and routes were visitedcémory out personal investigation and
findings. Secondary data was collected from docusyéext books, journals, magazines, and
other relevant publications on the study. The stmiyipared the outcome of the evaluation
with international BRT standards using BRT Standégdsion 2.0.

3.RESULT AND DISCUSSION
3.1 Technical Innovationsin the BRT System in Lagos State

Result of the guided interview and questionnaireniagtration conducted at Lagos State
Metropolitan Area Transport Authority (LAMATA) offe on the technical innovations
(operations and infrastructure) in the Lagos SBRT system are explained under the
following headings:

3.2 Operations

A. Phases of execution of BRT system

Execution of BRT system in Lagos has been phaded in

1. The BRT-Lite: This is the ongoing BRT systemLigos State which is the pilot phase.
This is to enable LAMATA understand operational anftastructural challenges and be

better prepared for the implementation of full BR&tem which is the BRT classic phase.

2. BRT classicThe BRT classic phase is the full BRT system wiité following facilities
fully implemented,

* Automated transport system with signal;
» Electronic payment system;

» Control station;

» Passenger’s information system.



B. BRT partnership

It was revealed from the interview that there exasPublic Private Partnership (PPP) system
for BRT in Lagos although it is in a form of fransd. The major corridors for this PPP
operation are Mile 12-TBS, Maryland-Ikeja-lyana jipalyana-lpaja-lkotun-lgando, Ikeja-
Igando-Ikotun.
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Figure 1.1: Map showing BRT LITE bus stops in Lagdtate.
Source: Field Survey (LAMATA 2013).

Lagos State BRT adopted the Landlord model formPBP. That is, LAMATA owns
infrastructure, depots, routes and shelters wiplerators only own the buses and obtain the
franchise (Legal right) to operate in specifiedtesu Procurement of buses is financed by
Eco Bank, and in order to secure their investmethis, bank is also responsible for the
printing of fare tickets. These tickets are soldppointed ticket dealers who pay in cash. The
ticket dealers now sell the tickets to commuterstet BRT terminals/stations. Risk
associated with ticketing is solely on ticket deslsince they remit fund to the bank on
purchase. Maintenance is being carried out byoMoperators which involve the: National
Union of Road Transport Workers (NURTW). NURTW Ceagtive is the first BRT
cooperative responsible for maintenance of BRT &uskhere is also an operational
arrangement between LAMATA and the PPP for LAMATArgonnel staff to regularly
organize capacity building workshops for BRT operatso as to ensure the efficiency and
effectiveness of the BRT transport system. Thetfans of these personnel staff are:

i. to create time table for buses;

ii. to create time table for crew members;

iii. proper record keeping in order to generate history.
iv. data collection



V. to monitor all activities at the BRT terminals.
C. Choiceof corridor/routes

The factors listed below were considered by LagiaseSyjovernment at the inception of
the BRT system for the selection of the route adragion.

a. Traffic congestion

b. Population mobility threshold — Movement of peojplehe area in terms of ridership.

c. Road network of routes: This refers to linkage waither areas in terms of accessibility.
d. Detailed feasibility study.

3.3 Infrastructure
A. General infrastructure

The major BRT corridors at present are Mile 12-TB&ryland-lkeja-lyana Ipaja, lyana
Ipaja-lkotun-lgando, Ikeja-lgando-Ikotun.

The Facilities introduced in the constructiontudge corridors are:

Creation of BRT Terminals and Stations

Bilateral stations at Mile 12 — CMS route

Ongoing Median stations at Mile 12- Ikorodu route

Construction of dedicated lanes with slight barteeform segregated right of way (Mile

12 -TBS)

e. Provision of coloured delineators (yellow road neas to segregate BRT lanes (Berger-
Third Mainland Bridge-Obalende route.

f. Colorised pavement on intersections to facilitatgel change and to warn other motorists
of incoming BRT buses.

g. Creation of space for BRT depots and terminals.

coow

B. Depot/Station/ Terminal Design
Innovations introduced in the operation and desiinthe BRT depots/ terminals and
stations:

The existing BRT depots, as at the time of thieaesh, were innovatively born in the cause
of searching for space, which is a limited resoumdeagos state. Areas under flyovers which
were strategically located in Lagos were succelgsfabnverted into BRT depots and
terminal. This has innovatively spread to othernages across Lagos State, such as MOE
(Ministry of Environment). Unutilized spaces undeany flyovers in Lagos state are now
used as parks, e.g. Mile 12 terminal.

A close section of the terminal is provided forezlg people to relax while waiting for bus to
arrive; Shelters are put in place to protect agaieather; guarded rails are constructed to
enforce orderliness in entering the buses and gratginst accidents.



C. Platform design

Concrete platforms were designed and construdtedeasty terminal and stations to facilitate
easy boarding of buses.

D. Choice of buses

It was discovered from the survey that the platfoesign for Lagos State BRT buses are not
low level platform buses, rather they are high Iglatform buses and this makes it difficult
for users with physical disability and senior @tis to access the BRT buses.

High level platform buses, according to LAMATA, arore suitable to our weather
conditions in Nigeria, particularly Lagos StatewHs further explained that if low level buses
are used, during rainy season water will enterlthe in areas prone to flooding, such as
lyana ipaja, lkotun, etc. Furthermore, sitting cortiftwo doors for easy entrance and exit;
and adequate ventilation were cited as added aalyastin procuring high level platform
buses.

F. Choice of payment systems

According to the study, the choice of ticketingteys adopted in the operation of Lagos State
BRT is the paper ticketing system. Revenue secuiate stabilisation, data collection and
proper zone billing were reasons cited for adoptitegpaper ticketing system. The study also
showed that there are no other designated spotsewdwarding tickets can be purchased
aside the BRT terminals/stations. This is a segumiéasure to protect the ticketing system
against forgery and it is further reinforced by taating printing of tickets solely to a
security printing company certified by CBN. Agaonmly accredited dealers can buy tickets
from the bank. According to LAMATA, as at the tinoé this study, there is an ongoing
planned upgrade/innovation on the ticketing systerthe Electronic Ticketing System. The
benefits of the intended upgrade over the existings are: increased mobility, maximum
revenue security, opportunity for users to paydistance covered as against current flat rate.
Its objective is to make it twenty naira from omelger to the next.

G. Branding
The findings from the study showed that the bodiethe BRT buses as a form of added

innovation, are being used for advertisement (progosters and banners displayed on the
buses) in order to generate additional income addaauty to the body of the buses.

H. Integration with other public transport

The Lagos State BRT system integrates with othbliptransport through the availability of
more than enough feeder/connecting roads which lesmahulti-connectivity and ease of
access.



3.4 Comparison of Lagos State BRT with BRT Standard (Version 1.0)

The BRT Standard is an effort by leading technieaperts to come to a common
understanding of what constitutes internationadlgognized best practice in BRT system
design. The best BRT systems are ones that conddfieency and sustainability with
passenger comfort and convenience. The BRT Stand@slidesign characteristics that act as
proxies for enhanced performance and customer xmer. This scoring method celebrates
high-quality BRTSs, but is not intended to denigraggater BRT improvements which may
also yield important benefits to customers. (BRiEinational Standard, 2012).

The BRT Standard provides a framework for systesigiers, decision makers, and the
sustainable transport community to implement arehtifly top-quality BRT systems. It
measures how closely a proposed or existing systeambles best practice. Version 1.0 of
the BRT Standard is the culmination of a reviewtlilyy BRT Standard Committee undertaken
during 2011. The BRT Standard Committee is a sedkgtoup of leading BRT experts that
have worked on many of the world’s best BRT systéins

The BRT Standard is necessary for recognizing higelity systems on a comparable basis
in addition to performance based analysis. Attemiptseliably collect data across a wide

variety of systems and compare them in a mannerfalirdy rewards the better performers

have simply proved fruitless to date. The measin@aded in the BRT Standard will almost

always tend to improve performance if the corrigodesigned properly for the ridership. If a
system or corridor, however, is poorly designeérehis a risk that the BRT system could
saturate and congest, reducing bus operating spaedsmaking conditions worse for

passengers. To mitigate the risk of conferring aligubrand on a system with good BRT

elements but improper sizing, management, or régaks the BRT standard committee

decided to assign a limited number of penalty oiapplicable for already-operational

systems where some readily-observable baselin@rpeahce metrics were not met. The
BRT Standard has been developed to weigh all BRTeays according to the same criteria
rather than relative to a system’s demand or asqitgpulation. It does not differentiate based
on high-demand, medium-demand, and low-demand BREms. The purpose of the BRT

Standard is to create one definition of internatldrest practice?.

Ultimately, the BRT Standard has two main uses:
1. To evaluate systems already built to recognizedlsystems that are of the highest quality.

2. To be used by planners, decision makers, and coedaitizens as a way to evaluate BRT
corridors in the planning phase. It will functios a mechanism to understand how close
plans come to international best practice andltmihate where changes could be made to
improve the systent’,

The BRT International Standard classified existBygtems as Gold (the highest rating),
Silver or Bronze based on complex series of scoais@ result of point addition or point
deductions by categories.

In order to effectively evaluate the quality of losgState BRT system and to illuminate
where changes could be made to improve this egistystem, this section compares the
existing structure with internationally accepteahstard using the under-listed categories.



A. Off-Board Fare Collection

Off-Board Fare Collection is one of the most impattfactors in reducing travel time and
improving the customer experience. There are twaicbapproaches to the off-board fare
collection; i. Barrier controlled ii. Proof of paent.

i. Barrier controlled: Passengers pass through a gate or through a pbatkwhere there
fare is deducted or verified.

ii. Proof of payment: Passengers pay and obtain paper ticket beforehemadh is then
checked on board or on entering the vehicle byhapédctor.

By BRT International Standard, a BRT system hasHhiglest rating under this category
when all the trunk stations have adopted the haw@ntrolled system off-vehicle fare
collection. The Lagos State BRT system adoptedptbef of payment system on all routes
that run on the trunk corridors which is ratedlessecond best by international standard.

B. Multipleroutes

Multiple routes can be defined as the existencevofor more routes on a corridor. Having
multiple routes operating over multiple corridors on a single corridor to different
destinations is a major flexibility of a bus basgdtem and one of the primary advantage is
of the BRT. However International BRT standard ssjg the existence of multiple routes on
a corridor servicing at least two stations as th&t.bThe Lagos state BRT system has adopted
this method and could be ranked best in this regard

C. Control center

A full service control centre monitors the locatiah all buses with GPS or similar

technology, responds to incidents in real time,tds the spacing of buses, knows the
maintenance status of all buses in the fleetsfanfiiture service adjustments. A full-service
center should be integrated with a public transggdtem’s existing control centre, if it

exists, as well as the traffic signal system.

Lagos State BRT does not have a control centrehande the above named services are not
available.

D. Corridor location

If the BRT corridor is located along one of the tep corridors in terms of aggregate bus
ridership, this will help ensure a significant poofion of passengers benefit from the
improvements. Traffic congestion, population mapithreshold, and road network of routes
are factors considered by Lagos State governmetgtiErmine choice of corridor and routes.
Hence, Lagos state BRT operates in all top demanitors.
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E. Hours of operation

A viable transit service must be available to pagees for as many hours as possible
throughout the day and week. Otherwise passengrrsl @nd up stranded or may take
another mode. This includes late night service, pe$ore midnight and weekend services in
addition to all week day services.

According to BRT International Standard, BRT withthp late night and weekend service is
rated highest. Lagos State BRT operates betweemativeof 6am and 8pm without late night
and weekend services.

F. Busway alignment

The bus way is best located where conflict witheottraffic can be minimised especially
from turning movement from mixed-traffic lanes. Byernational standard, two-way median
aligned bus ways that are in the central vergetafcaway road is best for BRT because this
encounters fewer conflicts with turning vehiclearththose close to the curb. Vehicles and
taxis require access to the curb, the central vefghe road usually remains free of such
obstructions. Except for the Ikorodu bus-ways e split into two one-way pair but are
centrally aligned in the road way (ongoing mediatatisn), most other corridor
configurations of the Lagos State BRT are bus-whgs$ are split into two one-way pairs
aligned to the curb. Under this category, the mdé@onal Standard deemed the two-way
median-aligned bus ways that are in the centraevef a two-way road the best.

G. Segregated right of way

A segregated right of way is vital to ensuring thases can move quickly and unimpeded by
congestion. Enforcement of the dedicated lanededmandled in different ways with varying

degree of permeability. Delineators act as sligatribrs that need enforcement to be
effective. Full segregation means that the lanphigsically protected, thus self-enforcing.

Colorization acts as a visual delineator only. BRT International Standard, the type of

segregated right of way with delineators and ce&dion and or full segregation applied to

over 90% of the bus way corridor length is the kgfrstandard.

Lagos State BRT has delineators, colorizations andull segregations applied to major
corridors. However, there is a need to apply thisvier 90% of its corridor to make it comply
with the international standard.

F. Intersection treatment

Intersection treatments are ways aimed at incrgdsiis speed at intersections. For example,
forbidden turns across the bus lane and traffimaigoriorities when activated by an
approaching BRT vehicle are the most important.

On major corridors of Lagos State BRT, intersediamd diversions are marked in yellow
carpets to warn motorists of the total right of wafyincoming BRT buses. Motorists are
forbidden to wait on or obstruct the marked areadés this category, intersection treatment
of this type by Lagos State BRT is rated amongstist by International Standard.
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4. CONCLUSION AND RECOMMENDATIONS

The technical innovations (operation and infragtiig) provided in the Bus Rapid Transit
system in Lagos State in the course of findindasting solution to the challenges facing
urban passenger transportation in the state lyhgyound-breaking, but there is a need for
further improvement on the existing standard soithaill be able to compare well with what
is obtainable in the advance economy where BRTbkas in operation.

Based on the findings and conclusion of this wankorder for Lagos State BRT system to
meet up with international standards and migrate BRT classic, the following
recommendations are advised.

Introduction of a barrier controlled off-board @altion process where passengers will
pass through a gate or through a check point wtherére is deducted or verified.
Construction of a full service control centre thainitors the location of BRT buses,
knows the maintenance status of all buses in tket,fland for future service
adjustments.

Lagos State BRT needs to be available to passefgess many hours as possible
throughout the day and week. This includes latatrsgrvice and weekend services.
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APPENDIX 1
QUESTIONNAIRE
AFRICAN INSTITUTE FOR SCIENCE POLICY AND INNOVATION (AISPI),

FACULTY OF TECHNOLOGY, OBAFEMI AWOLOWO UNIVERSITY, ILE-IFE,
NIGERIA

QUESTIONNAIRE FOR LAMATA OFFICE
Dear Respondent,
This research is aimed #tssessing the Technical Innovations in Bus Rapid Transit
System in Lagos State with a view to making policy recommendations thatd improve
and sustain transport system in the State.
Kindly spare some time to complete the questioendrovision of accurate information by
you would immensely contribute to the success efstudy. Please tick/Y in the boxes or
write in the spaces provided as may be appropriate.
Thank you Sir/Madam in great anticipation of your kind assistance in thisregard.

SECTION A: Technical Innovationsin the BRT System.

1. How many traffic corridors / routes do you h3gvresently and what are their names? (any
document /map that shows the various corridors?)

2. What are the factors that influence your choiceoutes?

3. In the construction of the corridors, what inattens or technology were the deciding
factors?

4. The BRT in Lagos State took off with the BRTd,iKindly shed light on the phases of
execution as it evolved into full BRT system.
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5. What are the differences between the blue amdetth buses?

6. The Public Private partnership (PPP) was intteduas a as a form of franchise in the
operation of the BRT,

a. What are the corridors and routes they operate?

b. What are the rules guiding the PPP?

c. Are they responsible for procurement or maintee

d. What are the operational arrangements betwe@hAPA and the PPP?

7. What are the innovations introduced in the desigthe BRT terminals and stations?

b. Why are these innovations introduced?

8. What are the factors that influenced the desfghe BRT Stations?

b. What are the functions of the infrastructuretha stations?
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9. Are there any infrastructures or design at ttaians that make boarding easy for
users?

10. Are there facilities (on the vehicles or at teeminals) designed to inform users of the
various route, stations and bus stops (e.g. nea tiext bus stop sign, next bus arrival sign at
the station)?

11. There are several vehicles you could use ssitdwalevel platform vehicles, why did you
choose the present type of vehicles in use?

b. What are the advantages of these vehicles?

12. Your choice of payment is the paper ticketiystesm, why did you prefer that?

b. Are there other designated spots where boatitkgts can be purchased aside the BRT
terminals/stations? Yes / No

c. What are the security measures to protect tkettng system against forgery?

d. Is there any planned upgrade or improvemeriigditketing system? Yes/No

e. If yes, what are the benefits of the intendegragie over the existing one?
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13. Kindly describe the innovative road signagehe Lagos BRT system apart from the
normal existing one?

14. Are there boarding facilities in any of the BBf&tion/ terminal that makes the following
users to easily assess the BRT buses? Yes/No

a. Users with physical disability
b. Senior citizens (people over 70 or 80 yearge) a

c. If the answer to a&b above is yes, what areatradlable boarding facilities?

15. What is the policy regarding the body of theTBBuses being used for advertisement?
e.g. product posters and banners displayed onuesbls this a new innovation?

16. In what ways does the BRT system integrate wtitler public transport in Lagos State?

Thank you for sparing your time.
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