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This paper examines the impact of rural road infrastructure on productivity and income of household 
farmers in North Central Nigeria. Three stages random sampling technique was employed to select 720 
farming households in the study area. The study employed descriptive statistics, Cobb-Douglas 
production function and multiple regression models to analyze data. The results shows that cost of 
inputs, farm size, access to inputs and access to good roads were identified as the significant factors 
influencing farmers’ output and income. The study concludes that rural road infrastructure has an 
influence on productivity and income of farmers which translate into creation of employment 
opportunities and better welfare for the rural populace. In line with the results of the study, it was 
recommended that that the governments should make policies that will encourage and allow farmers to 
gain more access to land, ensure tenure security and to construct more rural road to facilitate access to 
inputs and product market by the rural farmers. 
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INTRODUCTION 
 
The role of infrastructure is complex and its effects are 
indirect. Consequently development economists have not 
focused on infrastructure as much as they have on 
directly productive activities such as agriculture and 
industry. It has also been established that infrastructure 
imparts welfare in three basic respects: such affects utility 
derivable from existing and budgeted income. Second, its 
availability affects productivity and capacity to earn 
income. Thirds it affects households and national stock 
real wealth in the rural and urban economies. Availability 
of infrastructure affects people’s (poor and the rich) time 
allocation (Idachaba, 1994). 

FAO (1996) stated that infrastructure though are key 
stimulants to agricultural development and growth, they 
are limited in all rural areas. Several studies (Fan, Hazell 
and Thorat, 2000; Mundlak et al., 2002; Fan and Zhang, 
2004; Kessides, 1993; Alaba, 2001) have also revealed  
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that investment in infrastructure is essential to increase 
farmers’ access to input and output markets, stimulation 
of rural non-farm economy and vitalize rural towns. It also 
increases consumers’ demand in rural areas and 
facilitate the integration of less favoured rural areas into 
national and international economies. In many 
communities in Nigeria, inadequate or low quality 
infrastructure has been known to have serious implication 
for welfare and persistence of poverty. 

A number of policy recommendations towards 
infrastructure development have been made in the past. 
One of these is the adoption of national rural basic need 
programmes, which consist of rural welfare base line, and 
identification of appropriate rural development strategies, 
programmes and projects. Others are establishment of 
Directorate of Food, Road and Rural Infrastructure 
(DFRRI), River Basin Development Authorities (RBDA), 
Nigerian Building and Road Research Institute (NBRRI) 
as well as Rural Water Supply and Sanitation Programme 
(RWATSAN). The most recent is the Fadama project that 
is expected to help  in  improving  productive capacity of  
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rural farmers through provision of farm assets and rural 
infrastructures. In spite of the fact that road infrastructure 
is an important factor in integrating the rural ties into the 
overall national development process; its development in 
many communities in Nigeria has not been taken 
seriously. 

This is because it is either taken for granted or it is 
difficult to quantify its direct and indirect effects. The 
physical condition of most of the existing earth or tarred 
road in rural areas especially during the rainy season is 
quit bewildering. During the rainy season, the roads 
become almost impassable. The poor state of the roads 
apart from having undesirable effects on passengers; 
goods and traffic flow, also results in substantial loss of 
perishable agricultural produce, high cost of moving 
agricultural produce and other products and exorbitant 
cost of vehicle maintenance. All these culminate in high 
cost of transport, agricultural inputs, marketing 
inefficiency and high cost of food stuffs and other 
products derived from rural areas (Ogunsanya, 1987). 

From the foregoing, studies have shown that theoretical 
application of the role of infrastructure in economic 
development is found, but empirical validation of these 
theoretical works is extremely few. Furthermore, majority 
of the work on impact of rural infrastructure on 
agricultural productivity does not holistically capture 
income of household farmers. Since no research has 
been carried out to examine the effect of rural road 
infrastructure on output and income of household farmers 
in North Central Nigeria, this study would be of immense 
benefit to policy makers by providing them with baseline 
information on the extent of road development in the 
study area and to identify those factors that requires 
immediate attention to improve farmers’ output and 
income. 
 
 
LITERATURE REVIEW AND THEORETICAL 
FRAMEWORK   
 
The importance of rural transport infrastructure for 
agricultural growth and household income has been well 
established in the literature. In a study in Bangladesh, 
Ahmed and Hossain (1990) found that in villages with 
better access to roads, fertilizer costs were 14% lower, 
wages were 12% higher  and crop output was 32% 
higher. Also in a study in India, Fan et al. (2000) found 
that public investment in rural roads had a very high 
positive impact on agricultural productivity growth; while 
similar studies in China and Thailand by Fan et al. 
(2004), found road investments to have contributed 
significant to non- farm income and overall agricultural 
growth. 

The availability and quality of road infrastructure also 
influence access to trade and food prices.  report that 
most of Africa’s poor trade performance was the result of 
weak   infrastructure.  In   a   study   on   effect   of  road  

 
 
 
 
infrastructure on food prices in Congo Democratic 
Republic, Minten and Kyle (1999) found that 
transportation cost was responsible for observed 
differences in Limao and Venables (1999), food prices 
among producers. They further asserted that road quality 
was an important factor in determining transportation 
costs; transportation cost were on the average two times 
higher on dirt roads than on paved road. In addition, the 
roads also lead to an increase in the frequency of 
extension workers to visiting their working villages, which 
in turn increases productivity (Badatya and 
Gopakumaran, 2004). 

Theoretically, the impact of the rural road infrastructure 
on the income of farming householdsis described in 
Figure 1. Good road could decline prices of inputs paid 
by the farmers and increase prices of outputs received by 
the farmers. These conditions resulted in a decline in the 
ratio of input prices to output prices, as shown by a 
movement from v1 to v2 in Figure 1.  In addition, the rural 
road infrastructure will also leads to increase frequency of 
agricultural extension workers to visits the farmers, which 
could improve the knowledge and technology application 
of the farmers to enhance productivity. Improvement of 
technology application can be represented by an upward 
shift in the production function (Total Production, TP) 
curve, from TP1 to TP2, and this will shift the marginal 
physical product (MPP) curve, from MPP1 to MPP2. 

Assuming that the aim of the farmeris to maximize 
profits, as such the farmer’ optimal input use in 
production will be achieved when MPP is equal to the 
input-output price ratio (v).  Optimal input X use occurs 
before the rural road infrastructure was achieved. That is 
when the input-output price ratio v1 equals MPP1 i.e., at 
X1. After the rural road infrastructure, the optimal input 
use occurs when the input-output price ratio v2 equals 
MPP2 i.e., at X2. This increasein inputs will lead to 
increase in productivity, from y1 to y2, which in turn led to 
increase inyam farmers' income as shown from ABv1 to 
DCv2 in Figure 1. 
 
 
METHODOLOGY 
 
Sampling procedure 
 
The study was conducted in the North Central geo- 
political zone of Nigeria, the zone comprises of six states 
(Benue, Nassarawa, Niger, Kwara, Kogi and Plateau 
state). The studyemployed primary data using a well -
structured questionnaire and interview schedule to obtain 
information from the farming households. A three stage 
random sampling technique was employed for the study. 
The first stage involves a random selection of six Local 
Government Areas from each of the six states in the 
zone. The second stage was a random selection of four 
villages from each of the selected Local Government 
Areas. The third and final stage was the random selection  



 
 
 
 

 
 
Figure 1. The impact of rural road infrastructure on 
income and output of household farmer. 

 
 
 
of five farming households from each of the selected 
villages, thus, making a total of 720 farming households 
interviewed for the study. 
 
 
Analytical tools 
 
The study employed descriptive statistics; Cobb Douglas 
production function and multiple regression analysis were 
used for analysis. Descriptive statistics such as frequency 
distribution, percentages, was used to analyze socio-
economic characteristics of the farming household as 
well as to examine the extent of road infrastructural 
development in the study area. Cobb Douglas production 
function was used to analyze the impact of rural road 
infrastructure on output of household. The function is 
expressed as follows: 
 

 
 
Where Y is production per season (in quantity), X1 is the 
area of arable land (in hectares), X1 is the farm size (in 
hectares), X2 is seeds used (in kg), X3 is fertilizer used (in 
kg), X4 is total value of pesticides used (in litres), X5 is 
labor is used (in man-days), (X6) is Quality Road (in km) e 
is natural number (e = 2.7283 ...),D is a dummy variable 
with value 1 for good roadand the value 0 for bad of 
roads, and bi is the notion of parameters and T is trend. 
Trend variables included in the model Cobb Douglass 
production function to determine the effect of 
environmental  change  on  production  during  the  study  
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period (2008-2015). By entering a trend variable in the 
model, it is expected that the dummy variables reflect 
only on the impact of rural road infrastructure.The 
multiple regression analysis was used to analyze 
theincome of household farmers in the area. The model 
is specified as follows: 
 
Y = f (X1, X2, X3,X4, X5,X6, Ui) 
 
Where Y is income of farming household, X1 
iseducational attainment of farmers (years)X2is farm size 
(ha), X3 is quality road (good=1, bad=0), X4 is distance to 
market (km), X5 is value of asset (N), X6 is household size 
(population), Ui = Error term assume to have a zero 
mean and constant variance.The logarithmic function was 
the lead equation for the income model. The OLS was 
used to estimate the relevant parameters. 
 
 

RESULTS AND DISCUSSION 
 
Socio-economic characteristics of farming 
households  
 
Agricultural production is the major occupation of most 
rural household in Nigeria, and women dominate small 
holder production activities as such 58% of the 
respondents were female while 42% were men as shown 
in Table 1. This implies that the women contribution to 
the productivity of farm labour force either as paid helper 
or co- managers of family farms. We can also infer from 
the result that the wide margin between the 65 (%) 
married and 21(%) unmarried may not be unrelated to the 
culture, religion and norms of the people. It also shows 
the importance attached to marriage institution by 
farmers in rural areas in Nigeria for the benefit of having 
children to help in farming activities. Also Table 1 
affirmed that 40 % of the rural household had no formal 
education while 60% had some forms of education; an 
observation which contradict the increasing rates of 
illiteracy in rural communities. The higher rate of 
educational attainment is expected to positively affect 
productivity rural dwellers, as educated farmers are more 
likely to adopt modern agricultural practices (Abur, 2014). 

A relatively high household size was found in the study 
area; about 54% of the household have family size that 
range between 11-15 persons. Although a large family 
size constitute social burden, the large family may also 
channel their labour input to agricultural productivity as 
indicated in Table 1.  On annual income, about 53% of 
the rural household sampled earned income between 
N19,000 - N51,000; this could be because most rural 
inhabitants lack assets, skills and they remain 
unemployed and unable to invest in high income 
generated activities, thereby remaining poor. The result 
also indicates that most of the farm household 
respondents 35% planted maize which was later 
intercropped with cassava. However, 21% of the  
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Table 1. Socio-economic characteristics of farming households. 
 

Characteristics Frequency Percentage (%) 

Gender   

Female 

Male 

Total 

420 

300 

720 

58 

42 

100 

   

Marital status      

Married  

Unmarred  

Widow  

Widower 

Total    

470 

150 

60 

40 

720 

65 

21 

8 

6 

100 

   

Educational status    

No formal education 

Primary education 

Secondary education 

Tertiary education 

Total 

290 

210 

150 

70 

720 

40 

29 

21 

10 

100 

   

Household size    

1-5 

6-10 

11-15 

16 and above 

Total  

220 

79 

391 

30 

720 

31 

11 

54 

4 

100 

   

Annual income   

N19,000 – N51,000 

N51,001 – N83,001 

N83,002 – N115,002 

N115,003 – N147,003 

N147,004 and above 

Total  

380 

60 

140 

100 

40 

720 

53 

8 

19 

14 

6 

100 

   

Crop Mixtures   

Cassava/Maize  

Orange/mango 

Rice  

Yam 

Vegetable 

Total  

250 

80 

150 

150 

90 

720 

35 

11 

21 

21 

12 

100 
 

Source: Field survey, 2015. 
 
respondents either cultivated rice or yam (mono-
cropping) while 12 and 11% of the respondents cultivated 
Vegetable and Orange/mango respectively. 
 
 

Characteristics of rural road infrastructure in the 
study area 
 
Table 2  shows  a  summary  of  the  rural  road 

characteristics in the study area. About 9% of the roads 
in the study were tarred. In terms of road maintenance, a 
good percentage of the roads (70%) were under 
maintenance. However, most of the road maintenance 
activities were being carried out by the farmers 
themselves with little assistance from the Local 
Government Areas.  The most dominant means of 
transportation  employed  by  farming  households  in the  
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Table 2. Road characteristics. 
 

Rural road characteristics Frequency Percentage 

Road Type      

Foot path 12 2 

Non tarred but motorable Road 405 56 

Non tarred seasonal road 240 33 

Tarred Road 63 9 

Total 720 100 

   

Road maintenance      

Yes 505 70 

No 215 30 

Total 720 100 

   

Mode of transportation      

Head Portage 46 6 

Bicycle 21 3 

Motor Cycle 143 20 

Lorry/Bus/Car 510 71 

Total 720 100 
 

Source: Field survey, 2015. 

 
 
study area was the Lorry/Bus/Car (58.3%). Only 6% of 
the respondents claimed they transported their farm 
product using head pottage while about 20% used 
motorcycle. 
 
 
Average land cultivated and average factor price of 
inputs 
 
Table 3 shows that the average size of land cultivated 
before the provision of rural road infrastructure was 1.087 
ha, but after the provision of rural road Infrastructure, it 
increased to 1.401 ha.  The significant increase was in 
small farmer, namely in (<0.50 ) and 0.50 - <1.00. As 
previously explained, the provision ofrural road will lead 
to decreased in transportation costs, which will decrease 
factor prices thereby increasing output prices (Rietveld 
and Nijkamp, 1992; Badatya and Gopakumaran, 2004). 

The average price of seeds before the provision of rural 
road infrastructure was equivalent to 1,350 and decline to 
1,110 after theprovision ofrural road infrastructure as 
indicated in Table 3.  The decline of seeds price was due 
to the decrease in transportation costs from where 
farmers used to buy their inputs while the average price 
for nitrogen fertilizer was equivalent to 1,984 before the 
provision of rural road infrastructure, but after the 
provision of rural road infrastructure, it decreased to 
1,641. The same trend was also seen for other fertilizers. 

Change in wage rate as a result of the provision of road 
infrastructure showed a different trend.  Before the 
provision of road infrastructure, average wage rate per 
day was 5,362, it increased to 6,559 after the provision of 

road infrastructure. This implies that, transportation 
became cheaper after the provision of road infrastructure. 
Therefore, agricultural workers will have more job 
opportunities in agricultural sectors as a result of wage 
rate increase inagricultural labour.  This result was in line 
with the previous research conducted by Ahmed and 
Hossain (1990).  
 
 
Impact of rural road infrastructure on the productivity 
of households farmers 
 
Crop production is not only determined by the amount of 
production factors used in the production process, but 
also indirectly affected by the quality of rural road 
infrastructure.  Impact of rural road infrastructure on the 
productivity of households’ farmersis presentedin the 
estimated production function parameters in Table 4. The 
variance of Inflation Factors (VIF) for all variables is 
smaller than 3, indicating that there is no multicollinearity. 
Under these conditions, the results of the production 
function estimation can be used for further analysis. The 
coefficient of determination (R

2
) of the model is 0.649 

which meant that about 65% of the variation in production 
can be explained by variations in the independent 
variables: land size, seed, fertilizers, labor, pesticides and 
quality road. In addition, it also showed that the value of F 
ratio is 82.04, which is significant at the level of less than 
0.1%, indicating that at least one variable included in the 
model have a significant effect on productivity of 
households farmers. Variables of land size, seed and 
labor have positive signs and statistically significant at the  
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Table 3:Average land cultivated and Factor Price of Inputs  
 

Average land cultivated before and after provision of rural road infrastructure. 

Land Ownership 
(Hectare) 

Before provision of road 
infrastructure 

After provision of road 
infrastructure 

Change 

<0.50 0.256 0.627 0.371 

0.50 - <1.00 0.697 0.972 0.275 

≥ 1.00 2.060 2.101 0.041 

Total 1.087 1.401 0 28.9 

 

Average factor price of inputs:  Before and after rural road infrastructure 

Input production 
(Kg) 

Before provision of road 
infrastructure 

After provision of road 
infrastructure 

Change 

Seedling 1,350 1,110 -240 

N fertilizer 1,984 1,641 -343 

Other fertilizers 1,352 1,143 -209 

Wage rate 5,362 6,559 1197 
 

Source: Field survey, 2015. 

 
 
 
level of less than 0.1%. Fertilizer have positive sign and 
significant at the level of less than 6 percent. Coefficients 
of production function for land size, seed, fertilizer and 
labor are 0.625, 0.184, 0.090 and 0.192, respectively, 
indicating that the elasticity of production for each input. 

If the land size, seed, fertilizers and labor each 
increase by 10%, assuming the other factors are 
constant, then productivity will increase by 6.25, 1.84, 
0.90 and 1.92%, respectively. Coefficient variable of 
pesticides has a negative sign, but not significant at the 
level of 10 percent, meaning that the pesticide does not 
have a significant effect on the productivity of households 
farms in study areas. The negative sign of pesticides 
coefficient does not indicate the excessiveness of 
pesticide applications. 

In general, households’ farmers use pesticides only if 
there has been a pest- disease symptom. This could be 
interpreted that the use of pesticides is applied only for 
eradicating pests and diseases, and not for preventive 
purposes. Therefore, it is reasonable for pesticides to 
have no-significant effect on household farms’ 
productivity (Hartoyo, Mizuno and Mugniesjah, 2003). 
Table 4 also shows the coefficient of trend variable,with a 
value of 0.021 which is not significant at the 10% level, 
indicating that the changes in productivity during the 
study period had no significant effect on household farms’ 
productivity. 

In addition, it can also be inferred that during the study 
period (2008-2015) there was no improvement of rural 
road infrastructure. So it is reasonable if the trend 
variable had no effect on household farms’productivity. A 
dummy variable coefficient forquality road is 0.262 and 
significant at the level of less than 2.5%. This means that, 
rural road infrastructure has influence on household 

farms’productivity. This finding is in line with those of 
Ajiboye and Afolayan (2009) and Tunde and Adeniyi 
(2012) in Nigeria, where quality of transportation will 
increase agricultural production. 
 
 
Impact of rural road infrastructure on the income of 
households farmers 
 
The estimation of rural road infrastructure on the income 
of households farmersis based on the double-log function 
was summarized and presented in Table 5. The 
goodness of fit of the model is reasonable with an 
adjusted R

2
 value of 0.54 indicating that the independent 

variables accounted for 54% of the variation in the 
independent variable. The regression estimate shows 
that, the coefficient of variable value of asset, household 
size, distance to market and quality of road exerted a 
statistically significant effect on household income with 
respect to a priori expectation. 

An additional value of asset will raise income by 27%. 
Farmers asset are very important source of income to 
rural household and the means of accumulating capital 
for investment in rural economy. The coefficient of 
household size hada positive influence on rural 
household income. This implies that the larger the size of 
the rural household, the higher the income will be. This is 
true because a larger household comprised of several 
person in the work force that may have the capacity to 
generate income from several sources than a 
comparatively small-sized family. Increasing the work 
force of the household by an additional member will raise 
income by 44%.The coefficient of quality of rural roadhad 
a  strong  and  significant  influence  on  rural  household  
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Table 4. Estimation of rural road infrastructure on output of households farmers. 
 

Variable Coefficient t-value p-value >0 

Constant  3.592 12.48 < 0.001 

Farm size (X1) 0.732 14.39 < 0.001 

Seeds (X2) 0.197 6.34 < 0.001 

Fertilizers (X3) 0.091 1.68 0.051 

Pesticides (X4) 0.036 1.93 0.201 

Labour (X5) -0.005 -0.59 < 0.001 

Trend 0.192 4.27 0.314 

Quality Road (X6) 0.283 0.59 < 0.023 

F-ratio 72.02  < 0.001 

R
2 

0.7561   
 

Source: Authors’ computation. 

 
 

Table 5. Estimation of rural road infrastructure on the income of households farmers. 
 

Variable Coefficient t-statistics p-value >0 

Constant  10.031 .22 .000 

Household size (X1) 0.44 1.960 05* 

Education attainment (X2) 0.09
 

1.540 13 

Value of assets (X3) 0.27 3.030 .08** 

Distance to market (X4) -0.47 -8.866 .00** 

Farm size (X5) 0.07 0.690 .49 

Quality of Road(X6) 0.22 3.210 .001** 

F-statistics 14.022**   

R
2 

0.54   
 

*Significance at 5% and ** significance at 10%. Source: authors’ computation. 

 
 
income; 10% improvement in the quality of rural roadwill 
lead to increase in income by 2.2%. This is becausegood 
quality of rural roads reduces transportation cost on 
farming households living far from market and farms, this 
translate into increase income. 

Table 5 shows that distance to market had a negative 
effect on income of rural household as 10% reduction to 
market/ farm distance will raise income by 5%. This 
means that the longer the distance to market, the lower 
the household income will be, also long distance will 
discourage farming household to engage on farming and 
off-farming employment and further reduced the income 
earning potentials of rural households. Educational 
attainment of the farming household has positive effect 
on income made by the farmers since educated farmers 
are more like to make use of new innovation brought to 
them by extension agent with the help of good rural road 
network. The coefficients of farm size had positive 
relationship with the farmers’ income. 
 
 
CONCLUSION AND POLICY IMPLICATIONS  
 
This study discusses the impact of rural road 
infrastructure on output and income of household farmers 

in North Central Nigeria. The findings show that the rural 
road infrastructure has an influence on the prices of 
inputs purchased by farmers, such as seed and 
fertilizers.  Rural road infrastructure declined the ratios of 
the input prices (seed and fertilizers) relative to output 
price.  However, the ratio of wage rate to the price of 
output is increasing because there is higher opportunity 
for farm labor to work in agriculture. The decline in input-
output price ratio led to increase in the use of production 
factors, which in turn led to increased production costs as 
well as farm revenues.  Therefore, rural road 
infrastructure increases output and incomes of the 
farmers in rural areas. 

Overall, when infrastructure works, productivity and 
income increase translating to creation of employment 
opportunities and better welfare for the rural populace. 
However, when it does not, citizens suffer particularly the 
rural resource poor. For Nigeria to combat food crisis and 
food insecurity and rural urban migration, policies 
targeted towards rural infrastructural development most 
especially rural roads should be formulated because bulk 
of farm produce still comes from the rural areas.Given 
that farm size was identified as one of the variables that 
contribute to increase in output, it is recommended that 
the   governments   should   make   policies   that   will  



458         Res. J. Agric. Environ. Manage 
 
 
 
encourage and allow farmers to gain more access to 
land, ensure tenure security and ownership of land. 
Construction of more rural roads is very essential to 
farmer’s productivity. This will facilitate access to inputs 
and product market by the rural farmers. Output of 
farmers in the study area is influenced by fertilizer usage; 
hence the formation of viable farmers’ cooperatives to 
ensure increased availability, affordability and 
accessibility of fertilizers and other farm inputs is very 
essential. 
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