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Abstract 

The recent economic policy in Nigeria has significantly favoured the development of clusters and use 

of special economic zones to harmonize growth in the identified key sectors. The paper examined the 

impact of road transport infrastructure on economic growth in Nigeria between 1999 and 2019 using 

an Autoregressive Distributive Lag (ARDL) technique. The results showed that government 

budgetary allocations to road transport infrastructure over the years have impacted positively on 

people’s welfare. Therefore, major cities and towns in Nigeria need an integrated approach to 

enhance local economic development through massive road infrastructure that recognises and 

responds to the specific needs of industrial clusters as well as broader urban agglomerations within 

which they are located. 
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1.0 Introduction 

Nigeria is Africa’s most populous nation with the estimated population of approximately 208 million 

in 2020 and this giant of Africa has become an increasingly urbanized society (NPC, 2020). It should 

be emphasized that Nigeria has transformed from an agrarian economy to a petroleum-based 

economy in the 1970s. The nation has witnessed an increased gravitation of people to towns and 

cities whereby the rate of urban population growth has been overwhelmingly on the increase (DFID 

2004). This migration trend propelled Government Development agencies in the country to advocate 

increased urban transportation infrastructure as a welfare enhancing strategy. This strategy will 

enhance location and localization of industries necessitated by an improved infrastructure, thus 

enhancing high level of employment. 
 

Infrastructure is seen a concept that encompasses both public investment in physical assets and social 

services (Jerome and Ariyo 2014). Thus, the argument to increase public investments in urban areas 
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and most importantly transportation infrastructure stems from the fact that they engender long term 

sustainable growth and have the capacity of all and sundry to benefit from the growth process.  
 

The population growth ofurban settlements in Nigeria has been unprecedented and this is attributed to 

the expansion of existing built-up areas and the emergence of new and identifiably ‘urban’ 

settlements. This urban population explosion is characterized by enhanced transportation 

infrastructure and most especially road network.The peculiar characteristics of Nigerian States as 

Second tier of Government are that they all havein common a large number of hamlets, villages, town 

and cities, and one major metropolitan region.There are a large number of ‘emerging’ towns and 

cities in Nigeria at present. Though, they generally have lower building and population densities than 

older but established urban settlements but they appear with accumulated trunk of infrastructure, and 

may therefore contribute significantly not only to urban population growth but also to enlargement of 

existing urban boundaries. 
 

The underlying cause of rapid urban population growth and urban expansion in Nigeria is rapid 

population growth driven by an improved road network concentrated majorly in the urban centres. 

Thus, the urban natural increase plays a significant (and possibly dominant) role in driving urban 

population growth. Though the rural-urban migration also contributes to urban growth but the 

significance of urban natural increase and reclassification due to rural densification have been widely 

underappreciated (Hugo, 2018). Thus, the impact of rural-urban drift in Nigeria and indeed sub-

Saharan Africa (SSA) as a whole cannot be over-emphasied. 
 

In recent time, there has been a dramatic shift in economic research to research in economic 

geography. This surge of interest has been propelled by the discovery of tools to analyze industrial 

organization, international trade and economic growth. This discovery has removed crucial technical 

barriers and completely transformed a once inhospitable field into fertile ground for theorists. This 

field is referred to as Spatial Economics. 
 

Thus, this paper dwells in Spatial Economics, which is the study of how space/distance affects 

economic behaviour. In the same vein, Special Economics is concerned with the allocation of scarce 

resources over space and the location of economic activities as well. Analysis of the spatial economy 

demonstrates the existence of strong patterns of agglomeration across the country where the 
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distribution of sectors across states can be used as an adequate proxy for city-level agglomeration. 

Such spatial-economic dynamics tend to have an impact on cities at regional level. 
 

It is quite indisputable that Nigeria has witnessed remarkable improvement in the economy in recent 

years and this is attributed to a potentially transformative urbanization process (Akinyemi, Olaopa 

and Oloruntimehin, 2017). It is also as a result of social change as well as demographic transition. 

The issue of concern in this respect is that“why high rates of economic growth in recent years have 

not been translated in urban settings into real improvements in economic opportunity - as 

inemployment creation, livelihood provision and an improved societal welfare? (Mabogunje, 2015)”. 

This is as a result of the fact that the contribution of transportation infrastructural investments and 

improvements to in urban settlements have not translated to urban productivity.  
 

Though several studies have examined the nexus betweentransportation infrastructure and 

agglomeration but little is known empirically about their linkage in Nigeria. This paper therefore 

examined the impact of road transportation infrastructurein the densely populated centres in Nigeria. 

The basic research questions addressed in the study include the following: What is the growth rate of 

road transportation network in urban areas in Nigeria? Does road transportation infrastructural 

development enhance people’s welfare? The main justification for this paper is that the unbridled 

influx of people into urbancentres in Nigeria requires the urgent attention of the concerned 

policymakers. Unless this issue is justifiably addressed, unbridled urbanization portends vicious circle 

of poverty and inequality, which could subsequently engender insecurity and societal unrest. 

2.0 Theoretical and Empirical Review  

An earlier attempt to link infrastructure to people’s welfare was traceable toJohn Maynard Keynes in 

his work The General Theory of EmploymentInterest and Money publishedin 1936.Keynes argued 

that in an economy characterized by market failure, such as Nigeria,a substantial public expenditure is 

necessary to adjust the economy back to equilibrium. The implication of this is that public investment 

in transportation infrastructure (road transportation in this case) would not onlyincrease national 

income, employment and the welfare of people but also enhance healthy growth of Nigeria’s urban 

population in both absolute and relative terms. 
 

Theoretically, there are three schools of thought on the effectiveness of investment in infrastructure as 

a welfare enhancing strategy.The first school argues that investment in social infrastructure has the 

http://www.ijiset.com/


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 09 Issue 06, June 2022  

ISSN (Online) 2348 – 7968 | Impact Factor – 6.72 

www.ijiset.com  

52 
 

potential to embraceinvestment in education and health which are germane to enhance society 

welfarethan physical infrastructure (Jahan and McCleery, 2015). Thesecond school support massive 

investment investments in both physical and social infrastructureas they both complement each other 

to command healthy assemblage of people in certain areas.  The third school is of the view that 

investment in infrastructure (whether physical or social)has noeffect on people’s welfare in the 

society.  

 

The advocates of this third view base theirtheoretical proposition on three arguments. Firstly, there is 

the presumption that thoughinvestment in infrastructure is important for economic growth, it has little 

relevance to people’s welfare in the society; hence many cities in Nigeria became unjustifiably 

congested. Secondly, it has been argued that actual benefits from infrastructurehave been significantly 

lower than anticipated and thirdly, there is a view that developing nation like Nigeria is characterized 

by poor quality of governance and weak institutions and thus the tendency fordistorted infrastructure 

may be high, thereby lowering the contribution of infrastructure togrowth and diverting benefits 

intended for the general public (Ali and Pernia, 2018). 
 

The relative effects of physical and social infrastructure on living standards or poverty indicators in 

Nigeria cannot be over-emphasized. This will provide avenue to assess the level of impact of 

increased urban infrastructure in the economy. In a related development, the impact of infrastructural 

development on poverty reduction in Nigeria was examinedand the results revealed that 

infrastructural development leads to poverty reductionOgun (2010). The results also show that an 

improved infrastructure enhances the general wellbeing of people in the society but social 

infrastructure (a component of infrastructure) takes a higher proportion the relative to physical 

infrastructure. This suggests that an aggressive investment in social infrastructure in urban centres 

would practicallypeople’s welfare in the urban areas (Gunatilaka, 2019). 
 

Various infrastructure reforms have been carried out in Nigeria but did not into consideration the 

peculiar and variegated needs of the society and without meeting the policy preconditions that are 

indispensable for their effectiveness (Jerome and Ariyo, 2014). This implies that the impact of 

infrastructure appeared negative. The authors are of the opinions that that the goals of infrastructure 
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reforms can only be achieved if such reforms are undertaken within the context of appropriate market 

and regulatory frameworks peculiar to each society. 
 

The impact of road transport as well as the trend and pattern of the length of federal roads in Nigeria 

between 1995 and 2014 was empirically examined by Jelilov and Kachallah(2017). The results of the 

study indicated positive relationship between economic growth and road transportation.This implies 

that road transport has impacted positively on the real sector of the economy like manufacturing and 

agriculture;andthus, road transport is assumed to have direct impact on economic growth. It can be 

observed from this study that government has tried its best possible ways to increase the welfare of 

citizens through the construction of more motorable roads. 
 

The literature review presented in this paper revealed that though there are plethora of empirical 

studies in this regard. Some have investigated the link between infrastructure and social welfare in 

Asian and Latin American countries, little or no research has been done to explore this issue in 

Nigeria. Given the dearth of empirical studies on this issue in Nigeria, the paper becomes justifiable 

since it will provide necessary insight into the nexus between transportation infrastructure and 

agglomeration in Nigeria. 
 

3.0 Methodology 

3.1 Model Specification 

In line with the theoretical framework, the paper, therefore, adopts a Cobb-Douglas production 

function as follows 

𝑌 =  𝐾∝  (𝐴𝐿)1−∝                                                                                1 

In an attempt to determine the level of effectiveness of the productive activities in the economy, 

divide equation 1 through by AL and it becomes 

𝑌
𝐴𝐿

=  
𝐾∝  (𝐴𝐿)1−∝

𝐴𝐿
                                                                       2 

 Thus,  

𝑌
𝐴𝐿

=  𝐾∝(𝐴𝐿)1−∝(𝐴𝐿)−1                                                                 3 

Then,  
𝑌
𝐴𝐿

=  𝐾∝(𝐴𝐿)1−∝−1                                                                       4 
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By smplifying 
𝑌
𝐴𝐿

=  𝐾∝(𝐴𝐿)−∝                                                                              5 

𝑌
𝐴𝐿

=  �
𝐾∝

(𝐴𝐿)∝
�                                                                             6 

𝑌
𝐴𝐿

=  �
𝐾

(𝐴𝐿)
�
∝

                                                                            7 

Therefore, substitute 𝑦 = 𝑌
𝐴𝐿

   and 𝑘 =  𝐾
(𝐴𝐿)

 

Then, the equation becomes an Intensive form Cobb-Douglas Production Function as  

𝑦 = 𝑘∝                                                                                                          8 

Therefore, the relation in equation 8 is linearized in order to remove the systematic change in spread 

by achieving approximate "homoscedasticity." in the model. The equation becomes 

𝑙𝑛𝑦 = 𝑙𝑛𝑘∝                                                                                                          9 

Then, the base line equation of this paper is 

𝑙𝑛𝑦 =∝ 𝑙𝑛𝑘                                                                                                          10 

where, y is GDP per capita (proxy for economic growth) and k is  (ROAD) expenditure on road 

infrastructure (a component of capital investment). 
 

Therefore, equation 10 above is written in an estimable form of 

𝑙𝑛𝐺𝐷𝑃𝑡 =∝0 +∝1 𝑙𝑛𝑅𝑂𝐴𝐷𝑡   +  𝜀𝑡                                                                                                11 

Here, the research hypothesis was analysed within the Autoregressive Distributed Lag (ARDL) model 

framework. The choice of this econometric technique is as a result of the advantages it has over other 

traditional cointegration techniques. The model does not need all the variables under study to be 

integrated of the same order. It is also relatively more efficient in the case of small and finite sample 

data sizes. Lastly, by applying the ARDL technique the long-run unbiased estimates of the model are 

obtained (Harris and Sollis, 2003). 
 

Therefore, following the works by Pesaran and Shin (1998) and Pesaran, Shin and Smith (2001), the 

ARDL model of equation (11) above can be specified as: 

http://www.ijiset.com/


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 09 Issue 06, June 2022  

ISSN (Online) 2348 – 7968 | Impact Factor – 6.72 

www.ijiset.com  

55 
 

 ∆𝑙𝑛𝐺𝐷𝑃𝑡𝜕0 + �𝜏𝑖

𝑞

𝑖=1

∆ 𝑙𝑛𝐺𝐷𝑃𝑡−1 + �𝜗𝑖∆
𝑞

𝑖=1

𝑙𝑛𝑅𝑂𝐴𝐷𝑡+  𝜆1𝑙𝑛𝐺𝐷𝑃𝑡−1 + 𝜆2𝑅𝑂𝐴𝐷𝑡−1 + 𝜖𝑡        11 

Where 𝜕0is the drift component of the model; 𝜖𝑡is the stochastic error term; the terms with 

summation signs ∑ represents𝑞
𝑖=1  the error correction dynamics while the second part of the equation 

with 𝜆𝑖is the long run relationship of the model. In order to estimate the short-run relationship 

between the variables, the corresponding error correction equation was estimated as: 

∆𝑙𝑛𝐺𝐷𝑃𝑡𝜕0 + �𝜏𝑖

𝑞

𝑖=1

∆ 𝑙𝑛𝐺𝐷𝑃𝑡−1 + �𝜗𝑖∆
𝑞

𝑖=1

𝑙𝑛𝑅𝑂𝐴𝐷𝑡  +  𝜆𝑖𝐸𝐶𝑀𝑡−1  + 𝜖𝑡                12 

Similarly, the 𝐸𝐶𝑀𝑡−1 is the Error Correction Model for the equation 12 above. 

In an attempt to investigate the impact of expenditure on road transport infrastructure on economic 

growth in Nigeriacointegration among the variables were established. The paper then analysed the 

long-run relationship as well as short-run dynamics between the variables using an Autoregressive 

Distributed Lag (ARDL) and Error Correction representation approach.  

3.2  Study Area 

The study area comprises the major cities and towns in Nigeria where reasonable transportation 

infrastructure is concentrated. It was revealed from the Figure 1 that, in the Nigeria context, the 

analysis of this paper identified three main zones where economic activity is concentrated. They are 

therefore referred to as Special Economic Zones. 

The South-Western zone is centredaround Lagos and the adjoining and /or neighboring cities 

including Ibadan, Abeokuta, Akure, Osogbo, Ado-Ekiti and host of others. Evidently there is a large 

number of firms from all sectors located in the zone occasioned by the available transportation 

infrastructure. The second zone is an industrial corridor running from Abuja (the Federal Capital 

Territory) to Kano (the commercial hub of the North) in the Northern part of the country, and 

including Kaduna, Zaria and Jos. Kano is the second largest city apart from Ibadan in Nigeria and 

unequivocally the manufacturing hub in that axis, while Abuja is an emerging industrial centre. The 

final zone is in the South-East and South-South Zone, primarily the cities of Port Harcourt, Onitsha, 

Calabar, Benin, Enugu and Aba dominate a significant percentage of manufacturing activity in the 

area. It should be noted that the improved transportation network in the State capitals and other major 

cities enhance the significant percentage of manufacturing activity in the areas.  
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Figure 1: Transportation Infrastructure in Nigeria 
Source: Federal Ministry of Transport, Nigeria 

 

The successes of these identified zones will have been unquantifiable as there is sufficient influx of 

manpower into the areas but they are being hindered by the socio-political problems peculiar to the 

respective zones. For instance, there are cases of terrorism, banditry and kidnapping in the Northern 

zone. South Western zone also has increasing cases of robbery, kidnapping while South-South and 

South Eastern zone is peculiar to cases of kidnapping, oil pipeline vandalism and regional secession 

agitation. These and many more inhibit what could be being the gain of these Special Economic 

Zones. 
 

4.0 Empirical Findings 

4.1 Contribution of Road Transport Infrastructure to GDP (1999 – 2019) 

The Figure 2 below depicts the contribution of road transport infrastructure to GDP in Nigeria 

between 1999 and 2019. The graph shows that government budgetary allocations to road 
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infrastructure over the years have been significant in terms of its contribution to GDP. It also 

indicates that the recent policy thrust of government is massive investment in road infrastructure. The 

investment in this sector contributes a significant 21.9% to 26.8% to GDP from 1999 to 2019. Thus, 

the greater proportion of this road infrastructure is located in the urban centres so as not only to 

address rural-urban drift but also to generally improve people’s welfare. 
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2: Contribution of Road Transport Infrastructure to GDP (1999 – 2019) 

Source: Author’s graphical illustration from the data extracted from World Development Indicator (WDI,2020) and 
CBN Statistical bulletin (2020) 
 

4.2 Unit Root Tests 

The results of unit root tests are reported in Table 1. The study employed two unit root tests in order 

to have robust analysis. From the results of Augmented Dickey-Fuller (ADF) test, it was revealed that 

economic growth (lnGDP) and expenditure on road transport infrastructure (lnROAD) were 

stationary at first difference and at 1% level of significance.  
 

Also, the results of Philips-Peron (PP) unit root test showed that economic growth (lnGDP)was 

stationary at first difference and at 1% level of significance while government expenditure on road 

transport infrastructure (lnROAD) was stationary at levels and at 1% level of significance.Since the 

results revealed that all the variables are stationary either at levels or at first difference but at different 

levels of significance, it becomes econometrically reasonable to conduct the cointegration test. 

http://www.ijiset.com/


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 09 Issue 06, June 2022  

ISSN (Online) 2348 – 7968 | Impact Factor – 6.72 

www.ijiset.com  

58 
 

Table 1: Unit Root Tests Results 

Augmented Dickey-Fuller (ADF) Test Philips-Perron (PP) Test 

Variables Level 1stDifference Status Level 1stDifference Status 

GDP -1.0289 -5.5116 *** I(1) -1.0232 -5.5116 *** I(1) 

ROAD -0.8432 -4.3971*** I(1) -4.4198*** -2.4949 I(0) 

Critical 

values 

Level 1stDifference 

 

Critical 

values 

Level 1stDifferen

ce 

1% -3.8574 -3.8315  1% -3.8085 -3.8315 

5% -3.0404 -3.0300  5% -3.0207 -3.0300 

10% -2.6606 -2.6552  10% -2.6504 -2.6551 

Source: Author’s computation from the data extracted from World Development Indicator (WDI, 2020)  
and CBN statistical bulletin (2020) 
 

UNoteU: *** = 1%, ** = 5% and * = 10% levels of significance 
ADF: automatic maximum lag length is based on Schwarz Information Criterion (SIC) 
PP: automatic maximum lag length is based on (Newey-West automatic) using Bartlett kernel 
Bandwidth 
 

4.3 Bounds Test for Cointegration 

Since the basic tests of the model passed all the required diagnostics tests, then the next level of 

analysis which is Bounds test for cointegration following Pesaran, Shin and Smith (2001) was 

conducted. This is premised on the mixed orders of integration as revealed by the unit root tests.  

Table: 2:  Bounds Test for Cointegration Results 
 

F- Statistics  6.4093  

Number of independent variables –k 1  

Critical values Lower bound Upper bound 

10% 2.03 3.13 

5% 2.32 3.5 

2.5% 2.6 3.84 

1% 2.96 4.26 

 Source: Author’s computation from the data extracted from World Development Indicator (WDI, 
2020) and CBN statistical bulletin (2020) 
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The results of ARDL bounds test revealed that F-test is6.4093. The value of the estimated F-statistic 

of the model has exceeded the upper bound at the 1% level of significance. It was apparent from the 

results that there exists long-run relationship the variables. This implies that the series are related and 

even if there are shocks in the short-run, which may affect the movement in the individual series, they 

would converge in the long-run. This is an indication that the variables are cointegrated and there is a 

presence of significant long-run relationship between the variables. 
 

4.4 Impact of Expenditure on Road Transport on Economic Growth in Nigeria 

The results in Table 3below showed that the linear relationship between economic growth and 

expenditure on road transportinfrastructure in Nigeria between 1999 and 2019 is negative in the short 

run. The results revealed that a 1% increase in expenditure on road transportinfrastructure leads to a 

0.136% decrease in economic growth and vice versa.Though, this linear relationship is not 

statistically significant. The results showed the recurrence of negative relationship between the two 

variables over the preceding years as depicted the lagged coefficients or lagged values of the 

independent variable for a period of three years.This implies that government massive investment in 

road transport infrastructure over the years has not translated to the desired level of people’s welfare 

in the short run. This may not be unconnected with series of socio-political challenges bedeviling the 

most populous African nation. 
 

The sign of lagged error correction term {CointEq (-1)} was negative and statistically significant at 

1% level. Also, the value of ECM coefficient is -1.0412which signifies the extent to which any 

disequilibrium in the lagged error correction term affects any resulting adjustment in GDP. It is the 

feedback or adjustment effect which shows that 10.4% of the disequilibrium converges back to the 

long-term equilibrium. This implies that there is tendency for long run stability of GDP after the 

initial shock due to short run fluctuation. This, therefore, confirms the adequacy and statistically 

efficiency of the model. 
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Table 3: Relationship between Economic growth and Expenditure on Road Transport 
Infrastructure in Nigeria (1999 – 2019) 

Dependent Variable:lnGDP 

Method: Autoregressive Distributed Lags (ARDL) 

Variables Coefficient Std. Error t-Statistics Prob. 

Short Run Estimate 

D(lnROAD) -0.1357 0.1046 -1.2971 0.2269 

D(lnROAD(-1) -0.0999 0.1490 -0.6702 0.5195 

D(lnROAD(-2) -0.1151 0.1438 -0.8008 0.4439 

D(lnROAD(-3) -0.1203 0.0937 -1.2832 0.2315 

D(@TREND) 0.0992 0.0355 2.7942 0.0209 

CointEq(-1) -1.0412 0.3028 -3.4392 0.0074 

Long Run Estimate 

lnROAD 0.3866 0.1147 3.3696 0.0083 

C -3.1802 2.7361 -1.1623 0.2750 

@TREND 0.09529 0.0129 7.3839 0.0000 

Source: Author’s computationfrom the data extracted from World Development Indicator (WDI,2020) and  CBN  
Statistical bulletin (2020) 

 

On the contrary, the results also showed that the relationship between economic growth and 

expenditure on road transportinfrastructure in Nigeria between 1999 and 2019 is positive in the long 

run. This linear relationship appeared statistically significant at 1% level and this implies that there is 

significant long run relationship between the variables. Also, the significant trend coefficient values 

both in the short run and long run as shown by the results exhibited the existence of long run 

relationship between the variables as well. The implication of the results is that government 

budgetary allocations to road transport infrastructure over the years have impacted positively on 

people’s welfare. 
 

The results of this paper is in line with the findings of Jelilov and Kachallah(2017) which revealed 

that that road transport has impacted positively on the real sector of the economy andthus, road 

transport is assumed to have direct impact on economic growth. It also supported the claim of 
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(Gunatilaka, 2019) that an aggressive investment in social infrastructure in urban centres would 

practicallypeople’s welfare in the urban areas.  

 

Therefore, the findings of this paper rests on the argument of Keynesian school of thought that in an 

economy characterized by market failure, such as Nigeria, a substantial public expenditure is 

necessary to adjust the economy back to equilibrium. The implication of this is that public investment 

in transportation infrastructure (road transportation in this case) would not only increase national 

income, employment and the welfare of people but also enhance healthy growth of Nigeria’s urban 

population in both absolute and relative terms. 
 

5.0 Conclusion 

It was evidently clear that the policy thrust of government in the aspect of agglomeration has not been 

guided by desired spatial considerations. Transportation network is indeed a great cause for concern 

in Nigeria despite continuous population increase.The paper concluded that government budgetary 

allocations to road transport infrastructure over the years have impacted positively on people’s 

welfare.Therefore, major cities and towns in Nigeria need an integrated approach to enhance local 

economic development through massive road infrastructure that recognises and responds to the 

specific needs of industrial clusters as well as broader urban agglomerations within which they are 

embedded. Also, it is high time Nigeria moved from the accustomed manual population census to a 

technology-inclined automated head-count in order to have the accurate figure of residents of various 

locations within the economy with the aim of enhancing their welfare. 
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