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Abstract: The data of nationally representative household survey from rural Nigeria was used to examine the 

effect of non-farm enterprise activities on improvement in the welfare of households in rural Nigeria, using total 

annual household consumption expenditure as a measure of their welfare. Propensity score matching approach 

was used for the analysis, and the result shows that rural households that engage in non-farm enterprise 

activities are having higher consumption expenditure than those that did not diversify into such activities. This 

suggests that, non-farm enterprises could be a pathway for improving the wellbeing of rural households in 

Nigeria and in the remaining sub-Saharan African countries. 
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I. Introduction 

The development of non-farm enterprises (NFEs) has been given much attention in developing 

countries as a result of its significant contribution in improving household wellbeing. The non-farm  enterprise 

activities reduces the rate of rural-urban migration by providing job opportunities to growing rural labor force 

that cannot be employed in the agricultural sector, and it also supplements agricultural earning. Likewise, non-

farm activities may enhance income growth and promote a more equitable distribution of income among the 

rural households [1-3]. Evidences from developing countries suggest that the sector accounts for 30−45 percent 

of rural households’ income [1,4] 

Despite the potential role of non-farm enterprises in improving houseld wellbeing in developing 

countries, studies on rural development have not given much attention to its contribution to household economic 

wellbeing [3, 5], which   makes it difficult to assess its impact on wellbeing  of rural households. Most existing 

studies in the literature focus on the effect of  non-farm wage employment on household wellbeing [6, 7,8]. 

To contribute to the literature, this study uses a nationally representative sample data of 3380 rural 

households from Nigeria to examine the impact of  non-farm enterprise activities on  improvement in the 

wellbeing of rural households in the country, using annual household consumption expenditure as indicator of 

household  wellbeing. The study uses propensity score matching technique for its analysis, which takes care of 

self-selection bias that exists in the sample by matching enterprise and non-enterprise rural households that 

share the same pre-treatment characteristics [9]. 

The rest of the paper is organized as follows. The next section presents the literature review. Section 

three discusses the methodology used in collecting and analysing the data used for this study. Section four 

discusses the empirical findings and Section five concludes. 

 

II.      Literature Review 
This paper sees non-farm enterprises as all forms of non-farm businesses that are carried out in the non-

farm sector of the economy. Such activities include trading, manufacturing, mining and all other forms of 

human services. The recent literature on the relevance of the non-farm sector to household wellbeing in 

developing countries tends to suggest mixed effects. [3] argue that, some rural households may be pushed into 

non-farm enterprise activities in their struggle to survive, while others may be pulled into such activities by their 

desire to accumulate wealth. The push factors are usually associated with the poor, and the pull factors are more 

likely associated with the non-poor households. [2] supports this argument and urged that, household 

participation in non-farm activities may be associated with success at achieving livelihood security under 

improved economic conditions, as well as overcoming livelihood distress under deteriorating conditions. In a 

review of 18 field studies, [10] revealed that the share of non-farm income in total income of the poorer 

households is higher than that of higher income households. The study carried out in Asia comprising of Japan, 

Taiwan and South Korea revealed that the poorer/landless households have made a higher percentage of their 
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income from non-farm activities, which suggest that the non-farm sector has a positive impact on poverty 

reduction in the region [3] 

    In the case of Burkina Faso [1], employ a recursive system to examine the interaction between non-

farm diversification, household income and consumption expenditure, the result shows that non-farm 

diversification has a positive impact on the income and food consumption expenditure of the households. [11] 

uses propensity score matching approach to examine the welfare impact of non-farm diversification in rural 

Rwanda by comparing the earnings of an enterprise and non-enterprise households. Their result shows that the 

enterprise households are better off than non-enterprise households in terms of their wellbeing. In the same vein 

[8] used propensity score matching approach to assess the impact of non-farm work on the food security status 

and household income in northern Ghana; they revealed that non-farm work has a positive impact on income 

and food security status of the households. Similarly, [12] also used propensity score matching approach to 

examine the impact of non-farm enterprise diversification on household wellbeing in Ethiopia using income and 

food security status of the household as indicators of their wellbeing, the result shows that non-farm enterprise 

diversification has a positive significant impact on household wellbeing by all measures. 

 

III.      Methodology 
 Estimation Procedure  

Propensity score matching approach was used to examine the impact non-farm enterprise activities on 

the wellbeing of farm households in rural Nigeria. The method compares the welfare of farm enterprise 

households with their counterfactual group that did not diversify into such activities using consumption 

expenditure as a measure of their welfare. The propensity score  is defined as the conditional probability 

of receiving a treatment given pre-treatment characteristics: 

(1) 

Where  denotes a vector of pre-treatment characteristics of household  is the expectation operator; and 

 represents normal or logistic cumulative distribution frequency.  

The propensity scores are predicted with probit model [13]. The assumption of the conditional independence of 

the score result extends the use of the propensity scores for the computation of the conditional treatment effect. 

The predicted propensity scores are used to measure the treatment effect. 

According to [14], average treatment effect on the treated (ATT) is the parameter of interest in propensity score 

matching analysis. Thus, we use ATT to assess the effects of participation on household wellbeing.  ATT is 

computed by matching enterprise and non-enterprise households that are closest in terms of their propensity 

scores. In this study, the treated group are referred to as enterprise households and the ATT is calculated as 

follows: 

(2) 

Where  represents the expected welfare outcome of enterprise households and 

 denotes the counterfactual welfare of non-enterprise households. The counterfactual estimates 

represent what the welfare outcome of enterprise households would be, if they have not engaged in non-farm 

enterprise activities. 

A number of matching techniques have been suggested in the literature to match enterprise and non-

enterprise households of similar propensity scores to compute the ATT. However, this study employs a radius 

matching technique, which uses all of the comparison units within a pre-determined radius. The advantage of 

this method is that it uses as many comparison units available within the radius, thus allowing for the use of 

extra units when good matches are not available. 

 

 Data and Measurement of Variables 

The data for this study is obtained from the general household survey of 3380 rural households 

undertaken by the Nigerian Bureau of Statistics in collaboration with the World Bank in 2011. The survey is 

designed in accordance to World Bank Living Standards Measurement Surveys (LSMS), and it used a 

comprehensive list of all the enumeration areas in Nigeria, together with their respective population as its 

sampling frame. A two-stage stratified random sampling design was used for sample selection. In the first stage, 

500 enumeration areas were selected in proportional to the size of the total enumeration areas in each of the 

states and also the Federal Capital Abuja. While in the second stage, 10 households were randomly selected 

from each enumeration area giving a total of 5,000 targeted households. Out of the targeted respondents, only 

97.02% completed the survey with 3380 and 1471 households from rural and urban areas respectively. The 

survey covered detailed information on non-farm enterprise activities of the households, household consumption 

expenditure and all other aspects of household living conditions [14]. 

 

Household wellbeing is measured by the total annual consumption expenditure of the household. The 

household consumption expenditure includes the total annual expenditure for all goods and services consumed 
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by the household, which entails the monetary value all the goods and services that are produced by the 

household for household consumption. 

The observable variables explaining the characteristics of the households are used to measure the 

predicted propensity scores. The variables are grouped under individual household characteristics, household 

endowments, community level characteristics and entry barriers.  The variables representing individual 

household characteristics in the model include gender, age, and educational attainment of household head. 

Household endowments are explained by land and family size of the household. Community level 

characteristics are captured by access to electricity, public transportation, proximity to market and location. 

While entry barriers are captured by access to social capital and credit facilities. 

 

Table 1: Definition of Variables 
Variable Name Measure Definition 

Dependent Variables   

Consumption  expenditure Continuous Total  annual household consumption  expenditure 

Household Characteristics   

Gender Dummy 1 if household head is male, 0 otherwise 

Age Continuous Years of household head 

Age Square Continuous Square of years of household head 

Education Continuous Years of schooling of household head 

Household Endowments   

Household Size Continuous Number of household members 

Land Size Continuous Size of household land in hectares 

Community Characteristics   

Electricity Dummy 1 if household has access to electricity, 0 otherwise 

Transportation Dummy 1 if household has access to public transportation, 0 otherwise 

Market Continuous Proximity of household to market in kilometres 

Region Dummy 1 if household resides in southern Nigeria, 0 otherwise 

Entry Barriers   

Social Capital Dummy 1 if  household head is a member of any association, 0 

otherwise 

Credit Dummy 1 if household has access to credit, 0 otherwise 

 

VI.     Findings 
The matching of enterprise and non-enterprise households was undertaken within a region of common 

support in order to ensure that individual households with the same covariates have equal chances of 

diversifying into non-farm enterprise activities [13].  This takes care of possible selection bias in the sample by 

matching of households with similar characteristics from the two groups before computing the wellbeing effects. 

A test of the balancing property was also conducted and the results show that matching property was 

satisfied. This implies that the distribution of the conditioning covariates did not differ across the treatment and 

comparison group in the matched samples. The results of the balancing property test for the propensity score 

matching analysis are presented in Table Column I and II of Table 1 indicate the results of the chi-square test for 

joint significance of the covariates used in the probit model before and after the match. The chi-square test after 

the match shows that the probability value all the covariates in the probit model are not jointly significant. This 

confirms that there are no pre-treatment differences between the enterprise and non-enterprise households; 

meaning that the self-selection bias has been removed, satisfying the matching requirement for computing 

treatment effects 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2: Balancing Property for Propensity Score Matching Analysis 
        I    II      III     IV    V 
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Independent Variable 

p-valuea 

 
(Unmatched ) 
 

p-valuea 

 

(matched) 

 

Meanb 

absolute 
bias 

(Unmatched) 

 

Meanb   

absolute 
bias 

(matched) 

 

Absolute       

bias 
reduction 

Household Characteristics      
Gender  0.01 0.42 0.89 0.19  78.8 

Age 0.01 0.60 48.0 6.09  87.3 

Age Square 0.01 0.64 2596 244  90.6 
Education 0.01 0.84 4.66 0.26  94.4 

Education Square  0.02 0.70 51.9 0.45  82.4 

Household Endowments      
Household Size 0.01 0.56 6.26 0.45  92.7 

Land Size 0.01 0.45 2.05 0.62 85.5 

Community Characteristics      
Electricity 0.01 0.77 0.22 0.08  77.5 

Transportation 0.14 0.83 0.57 0.08  85.2 

Market 0.01 0.90 3.30 0.03  98.8 

Region 0.01 0.91 0.63 0.01  98.0 

Entry Barriers      

Social Capital 0.01 0.38 0.24 0.03  84.9 
Credit 0.07 0.57 0.27 0.08  67.5 

Note: 
a
p-value of likelihood ratio test (Pr>𝑥2) 

 

Radius matching is used in this study to quantify the impact of households’ participation in non-farm 

enterprise activities on their wellbeing. The radius matching results presented in Table 2 indicates that nonfarm 

enterprises have a positive and significant impact on consumption expenditure of the households. Specifically, 

the estimates of the average treatment effect show that households that engage in non-farm enterprises have on 

average, more annual consumption expenditure of ₦78,716 ($524) than those who have not engage into non-

farm enterprise activities, depending on only farm activity.. This result is in line with the finding of [12] who 

used a similar approach to investigate the effect of participation in non-farm enterprise activities on farm 

household’s wellbeing in Ethiopia. 

 

Table 3: Treatment Effects 
Radius Matching  Treated Control                             

 
Treatment 

 
Outcome indicators 

 
ATT        

  On 
Support 

Off 
Support 

On 
Support 

Off 
Support 

 

Participation 
In NFE activity 

Consumption Expenditure 78716*** 

(7491) 
 
1,579 

 
    - 

 
1,676 

 
     - 

 

Note: Standard errors are reported in parenthesis  

         Household consumption expenditure is in Naira.  

         Exchange rate as at 2011 is US $1= ₦150 

         *, **, *** represents 10%, 5% and 1% significance levels respectively\ 

 

Sensitivity analysis is performed by using Nearest Neighbour and Kernel Gaussian matching 

techniques to check if our radius matching results are robust to other matching methods. The results of the two 

methods presented in Table 3 confirm that our radius matching result method are quite robust and are not 

sensitive to other matching techniques. This implies that although our radius matching estimates of the 

wellbeing effects are consistent with other methods but the radius outcome is slightly higher than that of other 

techniques. 

 

 

 

 

 

 

Table 4: Sensitivity of Matching Algorithms 
  Treated Control                             

 
Treatment 

 
Outcome indicators 

 
    ATT        

  On 
support 

Off 
Support 

On 
Support 

Off 
Support 

Nearest Neighbour Matching 

participation 

in NFE 
activity 

Consumption Expenditure  53606*** 

(9676) 

 

1,579 

 

- 

 

1,676 

 

- 
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Kernel Gaussian matching 

Participation 
in NFE 

activity 

Consumption Expenditure 30089** 

(5640) 
 
1,576 

 
3 

 
1,676 

 
- 

 

Note: Standard errors are reported in parenthesis  

         Household consumption expenditure is in Naira.  

         Exchange rate as at 2011 is US $1= ₦150 

         *, **, *** represents 10%, 5% and 1% significance levels respectively 

 

V.      Conclusion 
This study employs propensity matching technique to examine the impact of non-farm enterprise 

activities on the wellbeing of households in rural Nigeria, using nationally representative survey data of rural 

households in the country. The poverty status of the households was measured by using total annual 

consumption expenditure of the household as wellbeing indicator. The matching result shows that the 

consumption expenditure of rural households that diversify into non-farm enterprise activities is higher than that 

of households that did not diversify into non-farm enterprise activities in rural Nigeria. This finding is consistent 

with the widely held view in the literature that income from non-farm enterprise activities plays a vital role to 

smoothen household consumption, which in turn improves household wellbeing. 

The findings of this study strongly suggest that non-farm enterprise activities could be a pathway for 

improvement in the wellbeing of rural households in Nigeria. Therefore, the policymakers should promote 

households participation in non-farm enterprise activities by providing adequate infrastructure and formal credit 

facilities needed by the households. However, further research is still needed to find out whether it is the poor or 

the non- poor that are benefiting from non-farm enterprise activities in rural Nigeria. 
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