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➢ Introduction (background, problem statement, objectives)
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➢ Results and discussion 
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➢ Policy implication and further research



Background 

Pollution Road Crashes

Infrastructural 
DecayCongestion



RTC Causative factors identified 

Speed violation

Loss of control

Dangerous Driving

Tyre burst

Brake failure

Wrongful overtaking

DUI

Mechanical deficient vehicle

Fatigue 



Problem statement

➢Nigeria has the highest road injury death rate (52.4 per 
100,000 people) of any country globally, losing about 4% of her 
GDP (GRSF 2013, Transport Research Laboratory 2012)

➢Out of 15 causative factors, speed accounted for about 53% of 
RTCs, claiming over 14, 238 lives between 2013-2022 (FRSC 
Annual Reports 2013-2022)
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RTC Causative Factors 2013-2022
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Speed regulations not effective

➢provisions are embedded in FRSC (Est.) Act 2007 ( section 10 
(3) (m) and National Road Traffic Regulations (as amended)2016 
(regulation 152 (4 a &b)

➢NRTR set maximum speed for all categories of vehicles 
(schedule 8, regulation 152 (1)



Policy failure

➢In 2015 policy on compulsory installation of speed limiting 
device for all commercial vehicles. 2011-2015 speed related 
RTCs accounted for 12745 (31.2%) 2016-2020 it was 28067 
(68.8%)

➢The trend continue it upward movement 2021-2022 is 16560 
(14%) 

The route

➢Out of 83 routes, Lagos-Ibadan accounted 
for 47.7% of RTC occurrences between 2016-
2022. Making it the most dangerous route in 
the country
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Manual collection of  crash data creates difficulties in 

geospatial location of incidences and real time 

intervention which impedes accurate and 

implementable decisions on such records, (Shaun Burns 

et al 2016)



objectives

➢ Transformation of textual address references of the crash database to 
geographical coordinates: Where are the spatial coordinates of road traffic 
crashes on the corridor

➢ Define, identify and rank sections with frequent occurrences: where are the 
prevalent geographical locations for high risk of speed-related crashes on 
the corridor

➢ Evaluate other contributory factors to the high incidences on those sections: 
how has the environmental conditions, traffic volume, and road geometry 
contribute to high occurrences. What is the speed matrix on the corridor. 



Methods 
Study area

➢ The Lagos –Ibadan expressway is 127.9km, stretch over 
three states of Lagos, Ogun and Oyo

➢ Estimated daily mix traffic of over 60,000 vehicles  

➢ Links the other 35 states and FCT to the most 
industrialized and biggest commercial city in sub-Saharan 
Africa

➢ Socio-economic development due to its proximity to 
ports, industries and major religion activities 

➢ About 8 major religious prayer cities

➢ 5 Universities 

➢ 10 industries

➢ 4 major markets

➢ 10 major trailer parks and several bus parks

➢ Housing Estates



Data collection tool

FRSC Road Traffic Crash Information System [RTCIS]
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RS2.17

6/2/13

1230 1232 1239 7MIN IBADAN-

LAGOS

BERGER CAR COMME

RCIAL

SPV 2 0

2

RS2.23 4/1/14 0525 0527 0532 5MIN IBADAN-

LAGOS

KM -84 BUS PRIVAT

E

OVL 1 0

13

RS2.17 4/4/15 1250 1250 1252 2MIN LAGOS-

IBADAN

MOTOR

WAYS

JEEP COMME

RCIAL

TYB 10 0

9

RS2.22 8/4/16 1135 1140 1145 5MIN IBADAN-

LAGOS

DSS 

OFFICE

TRUCK GOVER

NMENT

MECH 1 0

5

RS2.17 4/5/17 1135 1145 1155 10MIN LAGOS-

IBADAN

OPIC M/CYCLE DIPLOM

AT

DUI 2 1

2

RS2.17 4/5/18 0845 0850 0853 3MIN LAGOS-

IBADAN

TOLL 

GATE

TRICYCLE PRIVAT

E

FTQ 2 0

1



GPS
Metro count device



Geocoding of textual crash addresses  

Processing Google Earth Pro API and Validation with GPS (Shah SAA et al 2018; Wolf JG et al 2001)



Identification and ranking of blackspots

Modeling Tools

➢ArcGIS Pro 3.x was employed to model risk-

hotspots

➢Kernel Density Estimations (KDEs)



Data collected  

Year Casualty (injured and killed) Cases

2013
1145

137

2014
514

45

2015
1314

115

2016
1379

122

2017
1817

177

2018
2477

232

2019
2722

340

2020
2351

387

2021
4514

646

2022
476

447

Total 18709 2648



Results and discussion 
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RS2.17

6/2/13

1230 1232 1239 7MIN IBADAN-LAGOS BERGER BUS-STOP

3.36799 6.61082
RS2.23 4/1/14 0525 0527 0532 5MIN IBADAN-LAGOS KM -84

3.41134 6.6973
RS2.17 4/4/15 1250 1250 1252 2MIN LAGOS-IBADAN MOTORWAYS

3.38102 6.65515
RS2.22 8/4/16 1135 1140 1145 5MIN IBADAN-LAGOS DSS OFFICE

3.36977 6.63005
RS2.17 4/5/17 1135 1145 1155 10MIN LAGOS-IBADAN OPIC

3.37468 6.64123
RS2.17 4/5/18 0845 0850 0853 3MIN LAGOS-IBADAN TOLL GATE

3.43031 6.80187



Results- yearly crash locations 



Mean crash spots



Crash points 



Crash blackspots

Blackspot definition Joao Mesquitela et al, 2022



Blackspots
OB

JEC

ID Spatial Coordinate

Crash 

Cases

Rank

_or_C

lass

Textual 

Location

Start_X Start_Y End_X End_Y

1
3.365017 6.631117 3.365017 6.635638 433 1

Otedola Bridge

2
3.367938 6.636690 3.367938 6.641211 139 7

Berger Bus 

stop

3
3.411611 6.683386 3.411611 6.687907 149 5

Kara (Long 

Bridge)

4
3.415083 6.727239 3.415083 6.731760 133 8

MTU

5
3.636422 6.925588 3.636422 6.930109 150 4

Ibafo

6
3.423776 6.779706 3.423776 6.784227 102 10

NASFAT

7
3.581881 6.887128 3.581881 6.891649 188 2

Sagamu 

Interchange

8
3.648117 6.950725 3.648117 6.955246 145 6

Ogere

9
3.766511 7.149081 3.766511 7.153602 105 9

Ogunmakin

10

3.875256 7.325619 3.875256 7.330140 174 3

Guru Maharaji 

(Ibadan 

Tollgate)



Traffic volume and speed related RTC 

0600-1200 1200-1800 1800-0000 0000-0600

Volume 121806 116706 57413 44143

RTC 840 920 367 354
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Speed matrix 

A week vehicle volume = 340068

Posted speed limit = 100 km/h, exceeding = 165613 (48.67%), Mean Exceeding = 122.30 km/h

Maximum = 160.9 km/h, Minimum = 30.6 km/h, Mean = 96.0 km/h

85% Speed = 128.88 km/h, 95% Speed = 141.66 km/h, Median = 98.64 km/h

| Limit                     |     Below     |     Above    

  0 | 100 (PSL)                 |  174455  51.3% |  165613  48.7%



85th percentile



Summary Description of Blackspots on Lagos-Ibadan Expressway
Spots Location Traffic Volume Safety Concerns Environmental Issues Road Geometry

Otedola Otedola Estate High and mix traffic Lack of speed cameras or breakers 

Poorly lighten, limited walkway 

Lack of overpass or underpass for pedestrians

Poor drainage always clogged with waterlog. 

High vehicular emissions and occasioned oil spills 

from tankers

Long Bridge

Berger Bus Stop Gateway to Lagos Very high, a major commuter hub Pedestrian safety concerns Informal trading, roadside waste
Smooth paved expressway with 

adjourning road

Kara Bridge Ogun River area High, with intermittent congestion Crash hotspot due to speeding Flooding and waste from cattle market
Long bridge

Ogere Ogere Trailer Park High traffic volume by heavy trucks Risks from speeding smaller vehicles and the trucks
Pollution from diesel trucks and illegal roadside 

mechanics and petty traders 

Smooth flat and straight paved 

expressway 

Uncontrolled intersections

Ibafo Satellite town, Ogun Sate High traffic volume and uncontrolled 

intersections

Roadside markets, kiosk, multiple bus-stops

Pedestrian-vehicle conflicts

Poor pavement quality

Inadequate drainage

Mix land-use of residential estates, commercial plazas 

and religious centers 

Smooth paved expressway with 

adjourning roads

MTU Mountain of Fire Camp, Ogun State

Lower traffic density and fewer 

commercial activities result in smoother 

traffic flow

Lack of pedestrian bridges

Free flow of traffic for an increase speed

Education and religious land-use

Sparse commercial activities

Smooth paved expressway

Nasfat Mowe, Ogun State High traffic volume particularly on 

weekends and holidays

Uncontrolled multiple intersections

Lack of pedestrian bridges

Pedestrian-vehicle conflicts

Commercial and religious activities 

Roadside trading

Smooth paved (asphalt) expressway 

with turnings into the expressway 

Sagamu Interchange Sagamu, Ogun State High traffic volume

Mix traffic 

Poor visibility

Potholes

Lack of reflective road signs and markings

Roadside traders and informal businesses

Proximity to religious centers

Industrial city

Cloverleaf interchange

Separate lanes for merging and 

diverging 

On-ramps, off-ramps and overpasses

Ogunmakin GOFAMINT Prayer city Headquarters Moderate to high traffic by long 

distance commuters 

Sudden sharp bend corners, absence of pedestrian 

bridge, poor road signs and markings

Poor drainage system, exhaust emissions, noise 

pollution

Smooth paved road, gentle curves, 

undefined crossing

Gurumaraji Oluyole tollgate, Ibadan Heavy traffic volume High speed vehicular movement 

Clogged drainage system

Slow-moving heavy- duty trucks

Lack of road signs and markings

Unauthorized pedestrian crossing

Industrial zone

Religious center

Illegal roadside activities

Clogged drainage system

Alshalt pavement

Potholes 



Conclusion 
➢ Speed-related RTCs Speed-related crashes constitute 59.3% (2481) and 53.4% (18709) RTC cases and casualties 

(injury and death) respectively within 2013-2022 (10years) on the corridor. 

➢ Crash locations are in textual format and makes geospatial analysis difficult. 

➢ Google Earth Pro API and GPS were used to generate the spatial coordinates of the crash locations 

➢ The ArcGIS and KDEs are powerful tools to analyze, identified and ranked hotspots.

➢ Definition of blackspot on the corridor was determined as the section between 0-550m stretch with at least 100 crash 
severity cases over a period of 10years

➢ speed-related crashes occurred on 33 sections of the 127km length of expressway

➢ 10 sections were classified as blackspots and ranked accordingly. Otedola bridge and NASFTA Mowe highest and lowest 
rank respectively.

➢ The sections defined as blackspots constitute 73% of the total crashes and span around approximately 4% (5500m) 
combined length of the 127km expressway

➢ About 48% of 340068 vehicles exceeds the PSL, exceeding 122.3 km/h

➢ There are noticeable physical contributing factors to speed-related RTCs these are summarized under traffic volume, 
safety concerns, environmental issues and road geometry.

➢ The 2015 policy focus more on the drivers and was not based on a well researched outcomes, hence it has not yielded 
any positive results.



Policy recommendation
The capacity of traffic enforcement agencies on the corridor particularly the FRSC units should be enhanced and 
strengthened. They should be equipped with radar guns, body cameras, deployment of mobile enforcement teams 
and integrated surveillance drones to cover and monitor wide areas.

The 10 blackspots sections should be marked as speed enforcement zones with clear signage, constant law 
enforcement and special but stricter penalties for violators which should include but not limited to impoundment of 
vehicles and court conviction.

There should be time-based speed restrictions at intervals between the peak and off-peak period. The speed limit 
at peak period, especially on the identified blackspots should be 50-60km/h between the hours of 6am-6pm while 
this could be relaxed to 70-100km/h at off-peak period

Targeted and intentional public enlightenment on the dangers of speeding should be carryout periodically in all the 
parks on Lagos-Ibadan corridor. Videos and pictures of crash victims should regular be on display during 
stakeholder’s engagement most especially before the takeoff of every trip at the parks.

There should be installations of signages at strategic locations (curves, intersections, busy areas, motor/trailer 
parks etc), rumbles strips at junctions, optical speed bars and visual narrowing features at urban areas. Variable 
Message Signs (VMS) should also be installed for real time speed monitoring and warnings, traffic volume, weather 
conditions and emergency situations.

Construction of more pedestrian bridges and strict enforcement couple with penalties for jaywalkers on the 
expressway. Penalties for violators should include strenuous community work for a long period not less than a 
month with display of photograph in hall of shame.

Installation of functional lighting system of the blackspots sections at night and traffic light at various intersections. 
There should be restriction of trading, a 500m buffer zones should be created along the corridor



Further research

➢ Conduct of detail of traffic signage inventory and visual rating 
score for other contributing factors

➢ Conduct of traffic count and spot speed at each blackspots

➢ Apply the blackspot definition to other critical corridors in 
Nigeria for validation

➢ Engage critical stakeholders (Ministry of works, transport, 
FRSC, NBRRI, NITT) for policy formulation and adoption
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