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GENERAL & APPLIED ECONOMICS | RESEARCH ARTICLE

Household-level determinants of employment 
and earnings in rural Nigeria
John Chiwuzulum Odozi1* and Abigail Gbemisola Adeyonu2

Abstract:  Despite the extensive literature on rural poverty outcome, the labour 
employment channel has not been carefully investigated for rural Nigeria. The paper 
used the socioeconomic data from the three waves of the Nigerian General Household 
Survey Panel (2010/2011, 2012/3013 and 2015/2016 to examine the nature of 
household employment. By exploiting the panel nature of the data, we used a logit 
model and fixed effect approach to analyze the factors determining the employment 
expansion and earnings. From the descriptive statistics, agricultural employment 
sectoral share remains substantial but declined over the period considered. The study 
finds that much of the employment in rural Nigeria during the period 2010 to 2015 is 
farm self-employment. Though declining, it is two times the non-farm employment 
share and five times wage employment share. Wage employment is least and 
declining during the period covered. Findings from the econometric analysis suggest 
rural programmes that promote rural infrastructural, human capital development, 
networking, higher income and the diversity of income. It is an imperative policy goal 
to create an enabling environment for productivity and employment-intensive growth 
across all sectors of the economy particularly in agriculture. .

Subjects: Statistics for Social Sciences; Development Studies; Sustainable Development; 
Development Policy; Rural Development; Economics and Development; Microeconomics; 
LabourEconomics; Econometrics; Development Economics  
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1. Introduction
Previous studies have examined the drivers of household poverty in Nigeria using various indicators 
of consumption, income, and asset (see Odozi et al., 2015; Odozi & Oyelere, 2019; Olaniyan & 
Abiodun, 2005; Omonona, 2009). While these studies show that poverty is prevalent, there is little 
empirical information on the determinants of household employment and earnings in rural Nigeria. 
An understanding of rural labor markets requires considering employment from the perspective of 
a combination of livelihood opportunities. Labor is an important resource that is easily accessible 
to rural households in Nigeria as in many countries in Africa and much of it is self-employed labor. 
Employment offers the opportunity of raising rural incomes, asset build-up, and resilience to 
shocks of various kinds. Thus understanding the determinants of employment and earnings as 
channels for poverty reduction is informative.

The paper uses robust econometric techniques to analyze the determinants of employment and 
earnings in rural Nigeria. While this paper is similar to several studies done for Nigeria and the rest 
of Africa (Aminu, 2010; Awoyemi, 2011; Broeck & Kilic, 2018; Shittu, 2014), it contributes to the 
literature by identifying the determinants of labor employment holistically using a panel data. The 
multi-topic nature of the data set also permits pairing our key response variables with relevant 
covariates at the household, individual and community levels. We focus more on the rural sector 
because it is the sector where poverty is a phenomenon. Hence, our study is relevant to the 
Sustainable Development Goals (SDGs) 1 to end extreme poverty by 2030 and boost shared 
prosperity of the bottom 40% of the population. It is also relevant to several rural transformative 
programs1 launched and targeted at the household by Nigeria’s government.

This paper proceeds as follows. Immediately after the introduction in section one is section two 
that gives a background of the rural labor market, section three gives the empirical strategy while 
section four presents the results and discussion while Section five presents conclusions, limitations, 
and further studies.

2. Background
As stipulated in the International Labour Organization Employment Policy Convention of 1964, 
countries are to pursue an active policy designed to promote full, productive and freely chosen 
employment.

In Nigeria several sectors and subsectors contribute to the country's economic activity and much 
of it is self-employment in the informal sector. Farm sector employment continues to play 
a central role in Nigeria’s rural economy,2 even though off-farm employment has been increasing 
(J. C. Odozi et al., 2018). The growing importance of off-farm employment in the informal sector 
can be viewed as a household diversification strategy against various risks and liquidity constraints 
that households experience while engaging in agriculture. According to Odozi et al. (2010, p. 191), 
“most households cannot exit the farm sector entirely since participation in off-farm activities is 
equally constrained”.

Informal sector employment remains pervasive throughout the developing world. Based on the 
latest available data for 54 developing countries, in three-quarters of countries, more than half of 
those with jobs in non-agricultural sectors are informally employed (Sustainable Development Goals 
[SDGs], 2019 report). In Nigeria, the National Bureau of Statistics put the size of the informal sector as 
of 2010 at 54,643, 676 million persons (National Bureau of Statistics (NBS), 2010). Given the increasing 
economic downturn and the declining share of public and private sector formal wage employment 
over the last decade, the size of the informal sector has grown astronomically in Nigeria.
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Various macroeconomic and within-sector reforms continue to contribute to the dynamics of the 
rural labor market. For example, the government-led-industrialization policy in the 1970s, the struc
tural adjustment policy of the 1980s, and the diversified economy re-form of the late 1990s and early 
2000s (see Okonjo-Iweala & Osafo-Kwaako, 2007). Poverty is a consequence of the inefficiency of the 
rural labor market and it is one of the biggest economic and social challenges that households 
frequently experience. Although economic growth as posited by economic theory is necessary for 
poverty reduction, the “employment absorption capacity of growth” (see Ajakaiye et al., 2016; Odozi 
et al., 2018) is also important. Furthermore, Odozi and Oyelere (2019) document that despite positive 
economic growth between 2001 and 2014 after decades of economic stagnation, Nigeria has been 
experiencing negative economic growth since 2015 which stands in contrast to many other African 
countries that have experienced positive economic growth in recent years. They alluded that though 
poverty has been on a decline in Nigeria since the start of the twenty-first century, the percentage of 
people living in extreme poverty is still very high. With the development of the National Employment 
Policy produced in 2002, creating an enabling environment for productivity and employment- 
intensive growth across all sectors of the economy is an imperative policy goal.

3. Literature review
The International Labour Organization defines employment as all persons of working age working 
for pay, profit, or family gain and includes all persons having a job or enterprise (ILO, 2013a, 
2013b). In Nigeria, the National Bureau of Statistics categorizes employment types as (1) paid 
employment (2) self-employment in farming, (3) self-employment in non-farming, (4) Paid appren
tice, and (5) unpaid household worker. Within the context of a rural livelihood framework, house
holds can be viewed as having earnings from various sources of rural employment.

Self-employment – entrepreneurs and survivalists – is pervasive in rural economies and consists 
of individuals who bear their own risk and are not remunerated by wage or salary but earnings 
from their own account economic activities. For example, “the farm household is characterized by 
a dual role in producing marketable output and coordinating consumption of its members through 
the allocation of time between work (on-farm and/or off-farm) and leisure” (Chang et al., 2012). 
Despite their roles, systematic empirical analysis of the determinants is still few.

The integrated consumption and labor supply behavior model has been extensively used in the 
study of rural employment. The model accommodates labor market imperfections and jointness of 
livelihood activities and decisions and is, therefore, able to analyze both the demand and supply 
aspects of the rural labor market. The variant of this model has been applied to estimate the 
demand and supply sides of rural employment independently under the model separation propo
sition. The wage determination model has also been applied in the analysis of rural employment 
where the dependent variable is typically logged hourly wages.

Several empirical studies exist for Nigeria and rest of the world using the aforementioned 
models. Aminu (2010) used the wage determination model to examine the factors determining 
wage employment in private, public formal sectors, and informal sectors. The paper finds an 
increasing effect of an aged female household member, urban location, household size, and 
education on employment participation. Giannetti and Andrei (2004) review the literature on the 
determinants of self-employment across Swedish municipalities. The study finds individual char
acteristics and business environment as the most important factors explaining self-employment. 
Using a rational choice approach to self-employment and linked to a reduced form model, Carlos 
et al. (2011) postulated three categories of self-employment determinants: namely (i) monetary 
parameters such as initial wealth; (ii) individual abilities, tastes, and preferences; and (iii) institu
tions and macroeconomic conditions. Hung et al. (2019) reviewed various literature and noted the 
following variables as important in explaining household income and employment (i) household 
size, dependency ratio, gender, age, and education of household head; (ii) owned farmland size per 
capita; the log of total values of all fixed assets; (iii) participation in non-farm self-employment and 
wage employment activities; (iv) the presence of means of transportation, paved roads, post 
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offices, electricity, local markets, and (v) the provincial dummy variables which control for provin
cial fixed effects.

Broeck and Kilic (2018) analyzed the determinants of employment within the context of off-farm 
employment growth. The paper aggregated off-farm wage and non-farm enterprise employment 
types to explain the determinants of off-farm employment across several countries in Africa 
including Nigeria. The paper highlights push and pull factors where push factors entail different 
forms of shocks, lack of agricultural productive assets, and social factors. The pull factors are 
characterized by available markets and opportunities, infrastructural facilities and supportive 
institutions, Human capital, initial non-productive asset holdings, access to credit and savings, 
and a larger social network.

Similarly, Ackah (2013) examined the determinants of non-farm employment and finds 
a positive association with higher education levels, better access to infrastructure, and public 
services (road, market, energy, water, etc.). Himanshu et al. (2013) show that diversification into 
rural non-farm employment increased household income using both long-term survey data in 
Palanpur, a village in western Uttar Pradesh, and the NSS data. Imai et al. (2015) in their study 
looking at non-farm employment and poverty examined female and male wage rates, household 
composition, education attainment among other factors as determinants of non-farm employ
ment. They find wages to be positively significant in affecting non-farm employment. Chang et al. 
(2012) in their study investigated how changes in economic conditions and government policies 
affect off-farm labor supply. They find how farm households respond to lower-income payments 
by increasing their off-farm labor supplies. Laszlo (2005) focused on non-farm self-employment 
ventures in rural Peru and documents the important roles of education and local market devel
opment. From the review of empirical studies, several factors have been identified as determinants 
of employment and earnings at the micro level. This paper adds to the literature by examining the 
determinants of rural labour employment in rural Nigeria from a holistic perspective. Furthermore, 
the idea of social capital as an important factor determining earnings and employment in devel
oping countries like Nigeria is missing from previous studies. Hence an important contribution of 
this paper is the inclusion of social capital variable in an attempt to fill the gap in knowledge.

4. Materials and methods

4.1. Analytical framework
The study employs household-level data and an integrated model of consumption and labor supply 
behavior to determine the drivers of employment and earnings. Household is classified as employed3 

using common questions across all three waves that ask” whether persons worked for (1) someone (2) 
worked on a farm owned or rented (3) worked on their account. The working-age population (15–65) 
was included using the age variable of respondents. There was no clear variable to identify persons 
who were recently laid off, absent from work temporarily such as persons who were sick, on vacation, 
on maternity leave, on strike, or temporarily laid off. First, we estimate the determinants of employ
ment at the extensive margin defined as individuals or households who participated in the farm, wage, 
and non-farm employment during a reference period. Equation 1 captures the employment model at 
the extensive margin of household i at time t. 

Pr Ei ¼ 1ð Þ ¼ β0 þ β1Yi þ β3Cj þ μi (1) 

In equation 1 Ei the probability of household or individual i in employment. Ei is a dummy variable 
and it takes the value of 1 if a household is employed and 0 otherwise. Yi captures household 
characteristics to control for household preferences and includes age and level of education of the 
household head, gender, and household size. We use years of household schooling as a proxy for 
human capital and skills. Cj is the vector of community characteristics. We also included the 
dependency ratio to account for the non-working population. The dependency ratio was computed 
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as the ratio of the population below 5 plus above 65 years to the population between 15 and 
65 years. Other variables included are community labor wages. The dependency burden is seen as 
important because it creates subsistence pressure to work more hours. Education creates status 
considerations and an aversion to some types of employment. It thus may reduce the labor supply. 
We estimate equation one using logit regression. Given the difficulty in interpreting logit estimates 
directly, we calculate marginal effects. To analyze employment at the intensive margin, that is the 
determinants of earnings and hours worked we make use of a Heckman selection model and 
a fixed-effects (FE) approach. The selection equation is captured with equation (2) and the out
come equation is captured with equation (3). 

E�i ¼ β0 þ β1Yi þ β3Cj þ εi (2)  

Ei ¼ 0 if E�i � 0 

. 
Ei ¼ 1 if E�i � 0 

. 
H�i ¼ β0 þ β1Yi þ β3Cj þ δs þ φ�t γz þ μi (3)  

Hi ¼ H�i if E�i ¼ 1 

. 
Hi ¼ 0 if E�i ¼ 0 

.
equation 2, E�i captures labor force participation of household heads i, and H�i captures hours worked 
by household head or earnings. Equation 2 captures the selection of households into employment. 
For this equation, the dependent variable is a dummy variable and it takes the value of 1 if 
a household is in employment and 0 otherwise. The second equation is the outcome equation 
using earnings and hours of work. δs are state fixed effects, φ�t γz are the interaction between zone 
and time fixed effects and μi represents the error term. The Heckman methodology has been 
commonly used to eliminate the potential self-selection bias that arises if those participating are 
systematically different from those who are not participating. For instance, in our case, there could be 
unobserved effects, i.e. earning or hours worked is only observed when an individual selects to be in 
the labor force. Heckman model thus ensures unbiased estimates of β through incorporating the 
omitted variable (termed as the inverse Mills Ratio) into the model to control for selectivity bias issues. 
This is the key advantage over Ordinary Least Squares (OLS) estimation. The limitation of Heckman 
methodology however in addressing other sources of selectivity bias, endogeneity, for example, leads 
us, for more robust analysis, to use the fixed effects (FE) approach. Using panel data and a fixed effect 
strategy attenuates biases in coefficients and increases the likelihood that estimated effects are 
consistent (Odozi & Oyelere, 2021). The FE model can be specified as follows. 

Hit ¼ α0 þ α1Yi þ Xitρþ citα3 þ γt þ δi þ φzt þ it (4) 

where Xit a vector of individual and household regressors that affect hours is worked and cit 

represents time-varying local government area characteristics such as the rainfall levels and 
population density. δi are time-invariant household-specific effects that could be correlated with 
the observed covariates. γt are year fixed effects; φzt are zone time trends, it is the idiosyncratic 
error term. α is the parameter of interest to be estimated and captures the effects of the 
regressors on earnings and hours worked, respectively. The fixed effect approach accounts for 
time-invariant characteristics of households that could be correlated with the regressors and our 
variable of interest-hours worked and earnings.

4.2. Data
The main source of data is the Nigerian General Household Survey Panel (GHS-Panel). As noted on the 
World Bank’s Central Microdata Catalog website, the GHS-Panel is implemented in collaboration with 
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the World Bank Living Standards Measurement Study (LSMS) team as part of the Integrated Surveys 
on Agriculture (ISA) program and was revised in 2010 to include a panel component (GHS-Panel). The 
survey was undertaken by the National Bureau of Statistics in partnership with the Federal Ministry of 
Agriculture and Rural Development (FMARD), the National Food Reserve Agency (NFRA), the Bill and 
Melinda Gates Foundation (BMGF), and the World Bank (WB). All sample households were adminis
tered a multi-topic Household Questionnaire. The information is provided for post-planting/pre- 
harvest and post-harvest outcomes. There are four waves currently of the panel (2010, 2012, 2015, 
and 2018) and the GHS-Panel is a nationally representative survey of approximately 5,000 house
holds, which are also representative of the geopolitical zones in Nigeria at both the urban and rural 
level. We used the labor module questions to determine the employment of individuals. The module 
provides information on whether an individual was employed during the last 7 days. The present 
study focuses on a subsample of individuals in rural areas aged 15 or over who were in work (even if 
unpaid) at the time of the survey. The data set also includes several specific household and individual 
characteristics. We also use the information on rainfall and population density in our analysis.

4.3. Description of variables and summary statistics
In Table 1, all variables used in the analysis are presented with their definitions and nature, Wwhile 
Table 2 presents the correlation matrix for core variables. Table 3 presents the summary statistics 
of the variables. The continuous variables are Log earnings; log hours worked, age household size, 
number of children below 5 years of age, number of children between 5 and 14 years of age and 
number of adults between 15 and 65 years of age, years of school, rainfall population density and 
labor wage. Except for rainfall, population density, and labor wage which are at the LGA level, the 
other continuous variables are at the household level. Employment category variables are dichot
omous. We construct infrastructure and social capital indices using various community-level 
infrastructural and social capital variables by applying principal component analysis. The broad 
concept of infrastructure and social capital is given by the first principal component of the under
lying variables. This is necessary since some of the variables interrelate with each other. In 
empirical estimation, such correlations make it difficult to obtain reliable estimates of the indivi
dual coefficients of variables representing different kinds of infrastructure. We also used the same 
approach to construct an income diversification index.

5. Results and discussion

5.1. Descriptive statistics
Table 4 presents the employment share in percentage across various sectors and years in rural 
Nigeria. From the table, agriculture is the predominant sector in terms of the number of households 
employed in rural Nigeria. Column 5 of the table presents the pooled average across the 3 years 
(2010, 2012, and 2015) considered. For agriculture, the pooled average share is 70.31%. While the 
agricultural employment share for 2010 is marginally below the pooled average for agriculture, it 
declined by 3.43% points in 2015, from 71.33% to 67.9%. Buying and selling employment comes after 
agriculture. Although not shown in Tables 2, 31.4% of urban households were employed in buying 
and selling (trade) compared to the rural estimate at 8.28% in 2010. The urban estimate is over three 
times higher. We aggregate the various employment types into wage Employment, farm self- 
employment, Non-Farm Wage Employment (NFWE), and Non-Farm Self-Employment (NFSE). From 
the Table, Farm self-employment is the dominant employment type, followed by non-farm self- 
employment and wage employment in that order. We graph the mean earnings for these aggregates 
for each year and across years as shown in Figure 1.

Figure 1 shows the graph of the distribution of Log earnings of rural households using the non- 
parametric kernel density estimates. Thus, Figure 1 shows the Kernel density distribution of mean 
earning by aggregate employment types for each year (2010, 2012, and 2015) and the pooled 
average across years (2010–2015). The whole idea of the graph is to visualize the trend across the 
entire range of the distribution. The Epanechnikov kernel is used because it is optimal among non- 
negative kernels in minimizing the integrated mean square error (Mills and Hazarika, 2003). From the 
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Table 1. Definition and nature of variables used
Definition of Variables

Symbol Variables Definition Nature

X1 Wage_employ The proportion of 
household heads in wage 
employment (1 if yes, 0 
otherwise)

Dummy

X2 Self_Femploy The proportion of 
household heads in self 
farm employment (1 if 
yes, 0 otherwise)

Dummy

X3 Self_Nfemploy The proportion of 
household heads in self 
non-farm employment (1 
if yes, 0 otherwise)

Dummy

X4 Labor participation The proportion of 
household heads in the 
labor force(1 if yes, 0 
otherwise)

Dummy

X5 Log_earnings Logarithm of earnings Continuous

X6 Log_Hr_work The logarithm of hours 
worked

Continuous

X7 Age Age of household head Continuous

X8 Household size The number of household 
members

Continuous

X10 Schooling years Number of years of 
education of household 
head

Continuous

X11 Child_5 years Children under 5 years Continuous

X12 Child_5_14 years Children between 5 and 
14 years

Continuous

X13 Adult_15_65 Adults between 15 and 
65 years

Continuous

X14 Dependency the relative size of the 
number of dependants to 
the number of workers in 
a household

Ratio

X15 Infrastructure Constructed index (First 
Principal component of 
various community-level 
infrastructure variables)

index

X16 Social capital Constructed index (First 
Principal component of 
various community social 
capital variables)

index

X17 Income diversity Constructed index (First 
Principal component of 
various household-level 
income sources)

index

X18 Shock exposure Exposure to shock (1 if 
yes, 0 otherwise)

dummy

X19 Rainfall The average rainfall 
quantities(12 months) in 
2010, 2012, and 2015 
(in mm)

Continuous

(Continued)
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figure, relative to other aggregate employment types, a slight rightward shift is observed for Non- 
Farm Wage Employment (NFWE) across the entire range of earnings. Studies have shown that mean 
earnings in non-agriculture are higher than for agriculture.

5.2. Determinants of employment types and earnings
Table 5 presents the marginal estimates of the logit regression for aggregate employment types: (1) 
Wage employment, (2) Farm self-employment, (3) Non-farm self-employment and for the pooled 
sample, all at the extensive margin. The marginal estimates are presented in columns (1), (2), (3), and 
(4). The wage employment (column 1) reveals a 0.17% probability increase in wage employment that 
is statistically significant at p < 0.01 when households increased schooling by 1%. Also, we find 
a 0.32% increase in wage employment that is statistically significant at p < 0.01 for a unit expansion 
in infrastructure. In column 1, we find the age of the household head and income diversification index 
to be negatively significant at p < 0.05 and p < 0.01 respectively. This suggests that the more the age of 
household head, the less likely households will engage in wage employment. For farm self- 
employment estimates in column (2), labor wage and rainfall were positively significant at p < 0.01 
and p < 0.1. Other variables are income diversification, social capital and the number of adults per 
household are significantly positive at p < 0.01, p < 0.1, and p < 0.05 respectively. Variables that are 
significant but negative are age (p < 0.01), infrastructure index (p < 0.01), and years of schooling 
(p < 0.01). For non-farm self-employment estimates in column (3) infrastructure was positively 
significant at p < 0.01. Non-farm self-employment increased by 0.28% with a unit expansion in 
infrastructure. Exposure to shock also led to more non-farm self-employment by increasing employ
ment by 0.09%. Other variables that are positively correlated with non-farm employment include 
rainfall (p < 0.01) while increasing labor wage reduced non-farm self-employment at p < 0.1.

Table 6 presents the log earning and log hours worked regression results for the Heckman and 
Fixed Effects models model using only the pooled sample. These estimates provide results that focus 
on the intensive margin of employment. For the Heckman models, we report only the outcome 
estimates and not the selection estimates. The Wald test of the independence of equations suggests 
that conducting a Heckman selection model may not be necessary as we fail to reject the hypothesis 
that p = 0. In columns (1) and (2) we present estimates for household head log earning under the 
Heckman and fixed-effects models. In columns (3) and (4) the estimates for the log hours worked are 
presented. The results in columns (1) and (2) suggests that an increase in age as a measure of 
experience, years of schooling, a household with children less than 5 years correlated with a signifi
cant increase in earnings while social capital increased the hours worked. These findings are generally 
consistent with prior expectations. Aminu (2010) finds an increasing effect of aged female household 
members, urban location, household size, and education on wage employment participation in 
private, public formal sectors, and informal sectors. Also, Giannetti and Andrei (2004) find individual 
characteristics and business environment as the most important factors explaining self-employment. 
Van den Broeck and Kilic (2018) noted the importance of push and pull factors in determining rural 
employment. The pull factors are characterized by available markets and opportunities, infrastruc
tural facilities and supportive institutions, Human capital, initial non-productive asset holdings, access 
to credit and savings, and a larger social network while the push factors include shocks, lack of 
agricultural productive assets, and social factors. Ackah (2013) finds a positive association between 
non-farm employment and higher education levels, better access to infrastructure, and public 

Table1. (Continued) 
X20 Population dens The average number of 

people per square mile/ 
km of Local council

Continuous

X21 Labor wage Average labor wage per 
local government area.

Continuous

Source: Authors’ estimate. 
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Table 3. Summary statistics of variables included in the regressions
2010 2012 2015

Variables Mean SD Mean SD Mean SD

Prop. Wage employment 0.21 0.41 0.19 0.39 0.16

0.37

Prop. Self 
farm 

employment 0.57 0.50 0.53 0.50 0.51

0.50

Prop. Self 
Non-farm 
employ

0.41 0.49 0.42 0.49 0.40 0.49

Prop.Labour 
force

0.92 0.27 0.85 0.36 0.86 0.34

Hours of 
work 
per year

1829.33 993.48 1637.81 974.13 1712.32 832.40

Age 50.20 15.21 52.37 14.90 53.01 14.55

Household 
size

5.84 3.02 6.31 3.11 7.02 3.46

Years of 
Schooling

6.81 5.64 6.74 5.79 7.21 5.81

Children 
under 
5 years

2.30 2.60 2.30 2.59 2.29 2.58

Children 
between 5 
and 14 yrs

5.02 4.49 4.99 4.47 4.92 4.45

Adults 
between 15 
and 
65 years

8.64 5.22 8.60 5.05 8.50 5.17

Dependency 
ratio

1.10 0.96 1.09 0.97 1.09 0.97

Infrastructure 
index

0.14 1.03 0.10 1.03 0.14

0.94

Social 
capital 
Index

0.06 0.78 0.00 0.68 0.04 1.20

Income diversification 
index

0.05 0.32 0.07 0.42 0.04

0.41

Exposure to 
shock

0.30 0.46 0.41 0.49 0.30 0.46

Rainfall 1432.27 631.07 1631.00 808.26 1542.13 760.20

Population 
density

304.28 343.58 319.48 362.26 344.40 392.71

Village Av. 
Labour 
wage

1308.12 2995.73 1651.28 4948.78 73.03 454.52

Source: Authors’ estimate. 
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services (road, market, energy, water, etc.). Himanshu et al. (2013) show that diversification into rural 
non-farm employment increased household income. Imai et al. (2015) find wage to be positively 
significant in affecting non-farm employment. Chang et al. (2012) find how farm households respond 
to government policies measured as lower-income payments by increasing their off-farm labor 

Table 4. Percentage employment share, 2010–2015 (RURAL)
Employment 
sectors

2010 2012 2015 Pooled

Agriculture 71.33 71.71 67.92 70.31

Mining 0.32 0.24 0.37 0.31

Manufacturing 1.78 1.94 2.41 2.04

Professional/ 
scientific/technical 
activity

1.11 0.66 0.77 0.85

Electricity/water/ 
gas/waste

0.25 0.28 0.33 0.29

Construction 2.16 2.26 2.34 2.25

Transportation 2.32 3.23 3.22 2.92

Buying and selling 8.28 8.05 8.15 8.16

Financial/insurance/ 
real estate service

0.16 0.35 0.22 0.24

Personal services 3.81 3.47 3.95 3.74

Education 2.98 3.09 4.31 3.46

Health 1.3 1.39 1.76 1.48

Public 
administration

3.58 2.81 3.62 3.34

Other specify 0.63 0.52 0.66 0.60

Wage employment 14.49 12.94 10.89 12.77

Farm employment 77.16 74.97 75.07 75.73

Non-farm 
employment

33.32 35.9 30.26 33.16

Total employment 93.58 87.66 90.04 90.43

Source: Authors’ estimate. 

Figure 1. Kernal density of log 
earnings.
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supplies. Our results point to factors such as years of schooling, level of infrastructure, social capital 
and income diversification, labor wage as drivers of increased rural employment and earnings. 
Education represents the accumulation of human capital, which increases the value of labor both 
on and off the farm. Education has a clear impact on access to nonfarm employment and acts as an 
exit path from low productivity economic activity to a higher one. The aforementioned empirical 
studies reviewed in this paper provide evidence that nonfarm employment is positively associated 
with higher education levels and better access to infrastructure. Without good roads, 

Table 5. Logit regression correlates of employment (Extensive margin)
dfdx dfdx dfdx dfdx

VARIABLES wage work Farm work Non-farm work Pooled

(1) (2) (3) (4)

Age −0.00865** −0.00766*** −0.0299*** −0.0702***

(−0.0038) (−0.00294) (−0.00252) (−0.00539)

Household size 0.0357 −0.00572 0.000666 −0.0586

(0.0342) (−0.0288) (0.0252) (−0.0481)

Schooling years 0.173*** −0.0653*** −0.0144** −0.0192*

(0.00986) (−0.00674) (−0.00581) (−0.0115)

2012.year −0.443*** −0.441*** 0.156** −0.430***

(−0.117) (−0.0833) (0.066) (−0.142)

2015.year −0.272** −0.341*** 0.0471 −0.450***

(−0.132) (−0.0905) (0.0794) (−0.155)

No. of adults −0.00176 0.0347** 0.0185 0.0590**

(−0.0183) (0.0147) (0.0132) (0.0236)

Dependency −0.126 −0.025 0.0581 −0.00371

(−0.1) (−0.0556) (0.0514) (−0.0676)

Infrastructure 0.323*** −0.829*** 0.279*** −0.256***

(0.0464) (−0.0378) (0.0342) (−0.0572)

Social capital 0.019 0.0389* −0.00808 −0.0255

(0.0238) (0.0203) (−0.0221) (−0.0257)

Income diversifn −2.105*** 0.955*** −0.0776 −0.144

(−0.272) (0.11) (−0.0692) (−0.114)

Shock exposure 0.0892 −0.0504 0.0974* −0.247**

(0.086) (−0.0639) (0.0528) (−0.106)

Rainfall 0.000104 0.000190* 0.000257*** 0.000292*

(0.00016) (0.000105) (8.77E-05) (0.000162)

Population dens −0.00207 6.47E-05 −0.00125 0.00193

(−0.00212) (0.00125) (−0.00109) (0.00218)

Labour wage 1.36E-05 1.96e-05*** −1.17e-05* 1.25E-05

(1.14E-05) (6.65E-06) (−6.88E-06) (1.39E-05)

Constant −3.402*** 2.492*** −0.225 6.112***

(−0.417) (0.382) (−0.28) (0.612)

Observations 6840 6849 6847 6886

Observation (Panel) 3,832 3,833 3,833 3,852

chi2 823.36 1400.00 512.78 588.96

p-values 0.000 0.000 0.000 0.000

Note: Robust standard errors in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1. 
Source: Authors’ estimates. 
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Table 6. Determinants of household head earnings and hours worked
Log Earnings Log Hours work

VARIABLES Heckman fixed effect Heckman fixed effects
(1) (2) (3) (4)

Age 0.00657** 0.0075 0.00159 −0.00301

(0.0031) (0.0138) (0.00186) (−0.0072)

Household size −0.118*** −0.0952** −0.0119 −0.00776

(−0.0255) (−0.0374) (−0.0211) (−0.0487)

Schooling years 0.0433*** 0.0175 −0.00369 −0.011

(0.0058) (0.0122) (−0.00428) (−0.0109)

2012.year 0.550*** 0.514*** −0.0163 0.0212

(−0.0861) (0.0937) (−0.0466) (0.072)

2015.year −0.0853 −0.287** 0.353*** 0.105

(−0.104) (−0.129) (0.118) (0.169)

No. children<5 0.0332* 0.0164*

(0.0171) (0.00969)

No.children 5–17 0.0106 0.0127

(0.0124) (0.00954)

No. adults 0.0362*** −0.0175 0.0106 0.146

(0.0134) (−0.205) (0.00839) (0.179)

Dependency −0.0449 0.118 −0.044 0.00738

(−0.058) (−0.137) (−0.0306) (0.0392)

Infrastructure −0.052 −0.160* 0.0295 −0.0348

(−0.041) (−0.0928) (0.0268) (−0.0763)

Social capital 0.00823 −0.0493 0.0427 0.109**

(0.0468) (−0.0673) (0.0279) (0.0499)

Income diversifn −0.0201 −0.0209 0.0142 0.0501

(−0.0566) (−0.0723) (0.0391) (0.0788)

Shock exposure 0.00134 0.116 0.03 0.0862

(0.0556) (0.086) (0.0365) (0.0598)

Rainfall 0.000294** 0.000237 −0.000166** −0.000353***

(0.000126) (0.000148) (−8.23E-05) (−0.000108)

Population dens −0.00404*** −0.00327** −0.00193** −0.00308***

(−0.0012) (−0.00139) (−0.000854) (−0.00118)

Labour wage 8.78E-06 4.30E-06 3.01E-06 3.47E-07

(9.97E-06) (9.24E-06) (3.33E-06) (4.94E-06)

Constant 10.17*** 11.45*** 6.819*** 7.485***

(0.224) (1.725) (0.199) (1.647)

Observations 4,278 4,228 2,606 2,384

R-squared 0.155 0.058

lambda −0.7367 −0.7214

sigma 1.4806 1.294 0.7734 0.6979

chi2 845.0453 719.9921

rho −0.4976 0.7141 −0.9328 0.8515

Note: Robust standard errors in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1. 
Source: Authors’ estimates. 
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communications networks, and electricity, those in self-employment suffer higher transaction costs. 
Such cost also reflects why some households may achieve higher earnings and some others do not.

6. Conclusion
Employment is undeniably a major challenge in Nigeria and therefore an issue of public policy. 
Poverty on the other hand is enormous and Nigeria is in the top position as the country with the 
most people in extreme poverty in the world (World Poverty Clock). To understand how rural employ
ment fits into the overall livelihood strategies of households we used the Nigerian General Household 
Survey Panel (GHS-Panel) data. We find agriculture as the predominant employment in terms of the 
number of households employed in rural Nigeria. By aggregating the various employments in our 
data set into wage employment, farm self-employment, and non-farm self-employment, we find 
farm self-employment as the dominant employment type, followed by non-farm self-employment 
and wage employment. As noted in the background section, a key characteristic of the rural economy 
is the central role played by agriculture. In our regression analysis, we focused on two main questions: 
what drives employment in rural Nigeria (extensive margin)? Second, what drives employment at the 
intensive margin namely, earnings and hours worked by the household head? Our results suggest 
important factors such as years of schooling, level of infrastructure, social capital and income 
diversification, labor wage as drivers of increased rural employment and earnings. The econometric 
analysis, therefore suggests rural programmes that promote rural infrastructural, human capital 
development, networking, higher income and the diversity of income. It is an imperative policy goal 
to create an enabling environment for productivity and employment-intensive growth across all 
sectors of the economy particularly in agriculture. It is similarly important to have a holistic view 
on employment and earnings, that is being able to participate in more than one jobs, or being able to 
move to higher paying jobs. This paper is however limited in that the aggregate distinction of 
employment types namely, farm self-employment, wage employment, and non-farm employment 
conceal a range of economic activities in the rural sector. Future research should explicitly consider 
employment types to capture rural heterogeneous employment.
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