
International Journal of Traffic and Transportation Engineering 2024, 13(1): 1-5 

DOI: 10.5923/j.ijtte.20241301.01 

 

Estimating the Direct Economic Impacts of  

Poor Road Infrastructure Disruptions on  

Road Freight Systems in Nigeria 

Olikagu Chibueze Anthony
*
, Ibe Callistus Chukwudi, Ejem Agwu Ejem, Uzondu Chinebuli 

Department of Transport Management Technology, Federal University of Technology, Owerri, Owerri, Imo State, Nigeria 

 

Abstract  This study aims to estimate the direct economic impact of poor road infrastructure disruptions on Road Freight 

Systems (RFS) in Nigeria. The essentiality of road freight movement to various cities in Nigeria has resulted to various 

disruptions especially poor road infrastructure this study investigates. There is seemingly high travel time loss and the 

increased maintenance cost by RFS as a result of poor road infrastructure in Nigeria. This invariably affects RFS and nation’s 

economy, hence the need to estimate the extent of the impact. Stratified random sampling was used to select Lagos - 

Port-Harcourt highway through the East-West road, Lagos - Aba highway, and Lagos - Abuja highway as a sample 

population while an experimental design was adopted using questionnaires to obtain the needed data for the study. Cost 

accounting information was equally extracted from Promasidor Nigeria Limited and Federal Road Safety Commission 

(FRSC) of Nigeria.  A study adopted descriptive statistics as a method of data analysis. The study concludes that RFS loses 

about $7.8 billion annually to poor road infrastructure. The significance of this study is that annual disruption cost represents 

1.6% of Nigeria’s Gross Domestic Product (GDP) and 4000 times over the GDP from transport sector.  
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1. Introduction 

A lack of transport opportunities has been shown to be   

a barrier for accessibility, social inclusion and economic 

growth in contemporary society. Ibe and Ejem (2019) 

justified that transport is a social and economic necessity. 

Transport is fundamental to supporting economic growth, 

creating jobs and connecting people to essential services 

such as healthcare or education (WHO, 2023). Ramiani  

and Shirazian (2019) posited that tremendous growth of 

population, particularly in developing countries, has led to 

increased number of travels, especially those with load and 

freight specifications.  

Nigeria has a road transportation network made up of 

about 193,200 kilometers (km) (Federal: 34,123 km; State: 

30,500 km, and Local Government: 129,577 km). Of these, 

there are 60,068 km of paved roads, which follow a grid 

system of North - South and West – East, the railway gauge 

is presently narrow, the inland water way, airports and 

seaports (Ariyo, 2017). Ariyo (2017) further posited that 

Nigerian  roads  are  the  most  important  means  of  

 

* Corresponding author: 

aolikagu@yahoo.com (Olikagu Chibueze Anthony) 

Received: Dec. 22, 2023; Accepted: Jan. 8, 2024; Published: Jan. 10, 2024 

Published online at http://journal.sapub.org/ijtte 

 

 

transportation in the country, carrying about 80% of the 

population and goods. Public transportation is of no doubt 

the driving force for activating and stimulating the beat of 

economic, social, political and strategic growth of any society.  

However, to accomplish this, public transportation 

infrastructures must be soundly developed to guarantee   

the movement of people and goods rapidly, economically, 

securely, easily and in an environmental-friendly way 

(Sumaila, 2012). National Bureau of Statistics (NBS) stated 

that road transportation accounts for more than 90 per cent  

of the sub-sector’s contribution to the Gross Domestic 

Product (GDP) in Nigeria. The sufficiency of road transport 

infrastructure unarguably determines the success or failure  

in production diversification, trade expansion, managing 

population growth, poverty reduction, and enthroning 

environmental friendliness of a country. 

On the other hand, these objectives are disrupted by 

externalities yielding to higher cost and huge economic 

impacts both to road users, consumers, producers and 

operators. Disruption is said to occur when there is an 

unplanned stoppage in the movement of goods, both finished 

and work in progress goods within a supply chain (Revilla & 

Saenz, 2017). Sound transportation policy decisions that will 

enthrone viable economic development can only be achieved 
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by the identification and quantification of the economic and 

social impacts of disruptions. Disruptions no matter how is 

defined pose direct short or long term impacts that include 

but not limited to fatalities, infrastructure destruction and 

economic loss. Immediate economic impacts result from the 

inability of travelers and businesses to adapt to changed 

circumstances after a disruption (Mesa-Arango, 2013).  

Any road in bad shape leads to negative economic effects. 

The total economic effects of such bad road to the nation,  

the health of the citizens, operation of businesses, safety   

of lives and properties are unquantifiable (Enwerem & Ali, 

2016). Any investment in the reconstruction and proper 

maintenance of Nigerian roads will enormously ease road 

transportation of goods and services and improve on the 

standard of living of the citizens. A Central Bank of Nigeria 

(CBN) research finding held that: “The annual loss due to 

bad roads is valued at ₦80 billion, while additional vehicle 

operating cost resulting from bad roads is valued at ₦53.8 

billion, bringing the total loss per annum to ₦133.8 billion 

according to Central Bank of Nigeria (2003). The state and 

condition of the road network, infrastructure, assets and 

facilities in Nigeria are extremely dire and this is having a 

negative impact on virtually all socio-economic activities in 

the country (Odeku, 2020). 

The absence of sustainable and functional multi-modal 

transport in Nigeria has resulted to the over dependency   

on Road Freight System (RFS) as a veritable means of 

conveyance of goods from the depots to various cities. 

Transportation infrastructure is one of the most important 

types of infrastructure since the improvements in transportation 

infrastructure has tangible and intangible benefits to 

economy such as reducing costs, increasing productivity  

and outputs. Numerous contemporary research works have 

added to empirical knowledge concerning transportation 

infrastructure as a facilitator and important contributor to a 

nation’s economic development (Gwilliam, 2013).  

Road transportation infrastructure underlies the more 

visible forms of capital, facilitating the delivery of inputs   

to places of production and the delivery of finished goods  

to marketplaces (Agbigbe, 2016). Road transportation 

infrastructure plays key role equally in social services, 

providing access to schools, hospitals, and places of 

employment. Agbigbe (2016) further concluded that   

given the capital-intensive nature of road transportation 

infrastructure and the increasing scarcity of resources for 

capital-intensive projects it is vital to comprehend the effects 

of road transportation infrastructure investments on the 

overall economy of a growing country.  

There is burgeoning literature directed at the relationship 

between road networks investment and economic development 

in developed countries such as the United States and United 

Kingdom (Nobrega & Stich, 2012). Akhmetzhanov and Lustoy 

(2013) demonstrated links between transportation infrastructure 

and regional development with respect to population 

movements. Another related strand of the literature concerns 

the effects of intercity transportation infrastructure, highways, 

and high-speed railroads, on economic activities such as 

urbanization and suburbanization (Duranton & Turner, 

2012), and firms’ transactions (Datta, 2012). These previous 

studies have established the positive relation between the 

economic impacts of disruptions posed by transport 

infrastructure on road freight system. This study will consider 

the outcome of field results in establishing the empirical 

results of the direct impacts of poor road infrastructure on RFS. 

2. Methodology 

The study gave a national picture of the 32,100km of 

federal road in the country using the 696 kilometers route 

connecting the commercial city of Lagos through Benin and 

the East-West road to Port-Harcourt, 705 kilometers Lagos 

to Aba and 750 kilometers Lagos to Abuja. An experimental 

design was adopted to estimate the various impacts since it 

involved various forms of data gathering. An experimental 

design was adopted to estimate the various impacts since it 

involved various forms of data gathering. The research 

engages the use of electronically distributed questionnaires 

(google forms) to 520 drivers in order to obtain data 

including the time per stop, and the total number of stops  

on the various selected corridors using tallying system.   

The study adopted descriptive statistics to determine the 

average increased cost of repairs as a result of poor road 

infrastructure, travel time loss and number of disrupted 

spaces as a result of poor road infrastructure. Cost accounting 

information, the Average Annual Daily Traffic (AADT) and 

the economic benchmark on the selected highways were 

extracted from published documents of Promasidor Nigeria 

Limited, Federal Road Safety Corp (FRSC), and National 

Bureau of Statistics (NBS) respectively.   

The three sample roads selected for the study has a total 

road length of 2151 kilometers representing 6.7 % out of a 

total of 32,100 kilometers federal road network. Nigeria is 

subdivided into various geo political spaces. In order to 

embrace the national outlook, a stratified random sampling 

was used to select one major highway in different major 

regions. Lagos is the origin representing the Western part  

of Nigeria, Port-Harcourt, Abuja and Aba are the various 

destinations representing the Southern, Northern and Eastern 

parts of Nigeria. Hence, the study was carried on the corridors 

of these federal roads connecting these cities. 

3. Results and Discussions 

The study identified the direct cost elements of poor 

transport infrastructure as; maintenance cost of the trucks, 

idle time cost, and towing cost. The study surveyed the time 

spent in various bad spots along the 705km Lagos to Aba 

route, 734km Lagos to Abuja (ABJ) route and 696km Lagos 

to Port-Harcourt through East-West road. The survey of 

prices paid by Fast Moving Consumer Goods (FCMG) to 

logistics operators in Nigeria was carried out for the selected 

file:///C:/Users/HP/Downloads/damage%20to%20the%20transportation%20infrastructure.pdf
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highways and is summarized in table 3.1. A survey of the 

speed limit as shown in table 3.2 was equally carried to 

establish the average speed limit (asl) of 68km/hr using 

statistical means. The ASL was further subjected to 

computation to establish the lead time with an allowance of 

additional 2 hours in consideration of section 16.9 of Safety 

Requirements/ Guidelines for Articulated Tankers/ Trailers 

Operations in Nigeria which made it mandatory for drivers to 

rest for 30 minutes in every 4 hours. The derived lead time 

for various selected routes as shown in table 3.3 was used to 

determine the standard cost per hour per selected route as 

shown in table 3.4.  

Table 3.1.  Cost of Transportation of Commodities from Lagos to Aba, 
Abuja and Port-Harcourt (PH) 

Selected Route Distance (km) Cost (₦) 
Cost per Kilometer 

(₦/km) 

Lagos - ABA 705 959,840 1361.48 

Lagos - Abuja 734 956,585 1303.25 

Lagos - PH 696 1,040,337 1494.73 

Source: Promasidor Nigeria Limited and Author’s Computation, 2023 

Table 3.2.  Survey of Speed Limit by Trucks/Trailers 

Speed Limit (km/hr) Middle Point (km/hr) Frequency Total 

30 – 40 35 10 350 

41 – 50 45 25 1,125 

51 – 60 55 190 10,450 

61 – 100 80 205 20,400 

Above 100 100 10 1000 

  490 33,325 

Source: Author’s Computation, 2023 

 Mean Value =   X /nn
k=0  (1) 

Average Speed Limit, ASL =
33,325

490
 

ASL= 68km/hr 

Table 3.1.  Lead Time of Trucks/Trailers 

Route 
Distance (Km) 

(A) 

Standard Lead Time 

(A/68km/hr plus 2hrs) 

Lagos to Aba 705 12.37hrs 

Lagos to Port-Harcourt 696 12.23 hrs 

Lagos to Abuja 734 12.79hrs 

Average 711.67 12.46hrs 

Source: Author’s Computation 

Table 3.2.  Transportation Cost per Hour 

Route 

Amount paid to 

operators for a 

round trip (₦) 

Standard 

Lead Time 

Standard 

Amount per 

Hour (₦/hr) 

Lagos to Aba 959,840.00 12.37hrs 77,594.18 

Lagos to PH 956,585.00 12.23 hrs 78,461.57 

Lagos to Abuja 1,040,337.00 12.79hrs 81,339.87 

Source: Promasidor Nigeria Limited and Author’s Computation, 2023 

Table 3.5.  Assessment of Travel Time Loss on Lagos – Abuja highway 

Number of Severe Potholes 11 

Average Time Loss per Severe Pothole 3.27hrs 

Transportation Cost per hour ₦81,339.87 

Total Travel Time Loss (in Naira) ₦2,925,795.12 

Source: Author’s Computation, 2023 

Table 3.6.  Assessment of Travel Time Loss on Lagos- Port-Harcourt 
Highway 

Number of Severe Potholes 17 

Average Travel Time Loss per Severe Pothole 2.21hrs 

Transportation Cost per hour ₦78,461.57 

Total Travel Time Loss (in Naira) ₦2,947,801.18 

Source: Author’s Computation, 2023 

Table 3.7.  Assessment of Travel Time Loss on Lagos - Aba Highway 

Number of Severe Potholes 13 

Average Time Loss per Severe Pothole 1.92hrs 

Transportation Cost per hour ₦77,594.10 

Total Travel Time Loss (in Naira) ₦1,936,748.74 

Source: Author’s Computation, 2023 

Table 3.8.  Average Cost by Severe Potholes per Trip 

Route Distance Cost 

Lagos – Abuja 734 ₦2,925,795.12 

Lagos – Aba 705 ₦1,936,748.74 

Lagos – Port-Harcourt 696 ₦2,947,801.18 

Average 711.67 ₦2,603,448.35 

Source: Author’s Computation, 2023 

3.1. Estimation of the Total Cost of Travel Time Cost on 

Severe Potholes  

Table 3.9.  Survey of Lead Time in Nigeria 

Highway Average Lead Time Frequency Total 

Lagos – Benin 2 55 110 

Lagos – Warri 2 35 70 

Lagos – Port-Harcourt 2 60 120 

Lagos – Yenagoa 2 80 160 

Lagos – Abuja 3 45 135 

Lagos – Aba 2 65 130 

Lagos – Kano 4 55 220 

Lagos – Bauchi 4 20 80 

  415 1025 

Source: Author’s Computation, 2023 

Table 3.9 revealed the survey of lead time in Nigeria as a 

measure of the variances from the calculated standard lead 

time in table 3.3. The result shows that it an average lead 

time for road freight from origin to destination in Nigeria is 

3.5 days (84 hours) according to the field survey. This is 

against the calculated 12.46 hours indicating a disruption of 

71.54 hours per trip. The surveyed lead time implied that it 
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takes about 7 days to complete a full trip (with returns) 

representing an average 48 turns per annum. This implies 

that a truck losses about 118.56  hours of travel time per 

annum to severe pot holes occasioned by poor transport 

infrastructure as demonstrated in table 3.10. The cost of 

travel time loss by road freights due to severe potholes is 

estimated as shown in table 3.11 using the 649,946 average 

annual truck traffic. 

Following equation one: 

 Mean Value =   X /nn
k=0  (1) 

The average lead time is calculated as: 

Average Lead Time, LT = 1025/415 

Average Lead Time, LT = 3.5 days 

Table 3.10.  Average Travel Time Loss per Route 

Route Travel Time Loss 

Lagos – Abuja 3.,27 hours 

Lagos – Aba 1.92 hours 

Lagos – Port-Harcourt 2.21 hours 

Average 2.47 hours 

Source: Author’s Computation, 2023 

Table 3.11.  Computation of Cost of Severe Potholes 

Average number of travel time  

loss per truck 
118.56hrs 

Number of trucks operating  

the country per annum 
649,946 

Cost of travel time loss per hour ₦79,131.87 

Total annual losses ₦6,097,711,808,456.61 

Source: Author’s Computation, 2023 

3.2. Estimation of the Increased Maintenance Cost 

caused by Poor Road Infrastructure   

Table 3.12 revealed the survey of lead time in Nigeria as a 

measure of the variances from the calculated standard lead 

time in table 3.13. Annual loss from vehicle maintenance on 

trucks due to bad roads is valued at over ₦157 billion 

according to our findings. This was derived by the simulation 

of the increase in Average Maintenance Cost per Truck by 

₦242,924.52 per annum and the Average Annual Daily 

Truck Traffic of 649,946 trucks. 

 

Table 3.12.  Assessment of Increased Cost of Maintenance  

Increased Maintenance Cost Range Mid Figure Frequency Total %age 

Less than ₦200,000.00 ₦100,000.00 185 ₦18,500,000.00 32.7% 

₦200,000.00 - ₦300,000.00 ₦250,000.00 250 ₦62,500,000.00 50% 

₦300,001.00 - ₦400,000.00 ₦350,000.00 35 ₦12,250,000.00 6.2% 

₦400,001.00 - ₦500,000.00 ₦450,000.00 20 ₦9,000,000.00 3.5% 

₦500,001.00 - ₦600,000.00 ₦550,000.00 15 ₦8,250,000.00 2.7% 

₦600,001.00 - ₦700,000.00 ₦650,000.00 5 ₦3,250,000.00 0.9% 

Above ₦700,000.00 ₦750,000.00 20 ₦15,000,000.00 3.5% 

  530 ₦128,750,000.00 100% 

Source: Author’s Computation, 2023 

Following equation one: 

 Mean Value =   X /nn
k=0  (1) 

The average maintenance cost of trucks due to bad roads is 

calculated as: 

= ₦128,750,000.00/530 = ₦242,924.52  

Table 3.13.  Estimation of Increased Maintenance Cost caused by Poor 
Transport Infrastructure 

Average cost of maintenance of truck due to 

poor transport infrastructure 
₦242,924.52 

Average Annual Daily Truck Traffic 649,946 

Total annual losses ₦157,887,820,075.00 

Source: Author’s Computation, 2023 

4. Conclusions 

The main aim of this study is to estimate the direct 

economic impact of disruptions on road freight systems in 

Nigeria. From the findings, it can be concluded that the study 

finds evidence of the impacts of poor roads infrastructure on 

travel time loss and increased maintenance cost of vehicles. 

Good roads infrastructure makes transportation of goods 

easier which is the center of economic development. It was 

therefore concluded that poor transport infrastructure 

disruptions impact strongly and negatively on road freight 

system with an annual direct economic impact of about $7.8 

billion in Nigeria.  

Good road infrastructure facilitate through transportation 

and timely delivery of goods from the distribution center to 

various cities. It helps reduce maintenance, fuel and running 

cost on transport and reduce travel time loss. It is without 

doubt that improvement in road infrastructure will improve 

the Gross Domestic Product of Nigeria.  

The significance of this study shows that 1.6% of the Gross 

Domestic Product (GDP) is lost to poor road infrastructure in 

Nigeria. It equally reflects that disruptions from poor road 

infrastructure are estimated to be over 4000 times higher 

than the GDP from transport sector. It strongly calls for 

successive governments and decision making authorities to 
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improve the GDP of the nation through investment in road 

transport infrastructure. A reasonable approach to tackle the 

issues of disruption in Nigeria is to reduce the vehicular 

density on our highways especially high axle weight vehicles. 

This can be achieved by diversifying or utilizing other modes 

of transportation. The study therefore recommends as follows: 

1.  Creating a functional multimodal system to reduce 

pressure on the highways. This can easily be achieved 

by utilizing the vast inland waterways in Nigeria and 

the use trains; and 

2.  Zero tolerance and rapid response on fixing severe 

potholes on nation’s highways by the responsible 

agencies. 
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