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ABSTRACT
Background: Agriculture plays a key role in economic growth, as a source of raw materials, means of income generation,
food security, poverty alleviation and employment to the rural population in both developed and developing countries. This
study was aimed to investigate the determinants of household income incase of Dera district, Oromia Regional State,
Ethiopia.
Methods: The study was conducted in Dera district from September 2020 to May 2021 at Salale University, Ethiopia. Both
primary and secondary source of data were used to obtain the data. Primary data was collected from the selected sample
of 234 household heads using structured questionnaire. Multistage random sampling technique was used to select
representative sample from Dera district. Both Descriptive statistics (frequency, percentage, mean, variance, etc.) and
Econometrics model (multiple linear regression model) were used to achieve the objectives of the study and to analysis
the data.
Result: Using multiple linear regression of two stage least square, household income was significantly affected by place
of residence, women household head, women year of education, farm size, access to credit, tropical livestock Unit and
women time use at 5% significance level.
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confirm that women are indeed the continent’s principal for
food production and have primary responsibility for food
availability in the family. However, most economic
perspectives pay little or no attention to unpaid economic
activities (Blackden et al., 2006). Therefore, this study tried
to see the effect of time use of paid and unpaid work on
household income.

The study conducted in India showed that the contribution
of household women in the net income of the farms was
55.39 and 55.01 per cent in case of marginal and small farm
respectively and the total of 274.08 Mondays employment
generated on the farms through the adoption of dairying
activity (Sharma et al., 2020). The study conducted in reviled
that the participation of farm women in decision making
positively and significantly affected by variables like
education, land holding, annual income, social participation
and use of mass media (Unnati and Ankush, 2012).

There could be two ways to rely on the labor of the poor
to increase income. One possibility would be to increase the
productivity of that labor. The second possibility is to increase
the working hours of the poor. In most countries, the standard

INTRODUCTION
Agriculture plays a key role in economic growth, as a source
of raw materials, means of income generation, food security,
poverty alleviation and employment to the rural population
in both developed and developing countries (Afzal et al.,
2009). Agriculture is the most important sector in the
Ethiopian economy and accounts for around 40% of GDP
and 90% of total foreign exchange earnings. According to
the Central Statistical Agency’s (Ethiopia Central Statistical
Agency, 2013) population projection, the population of
Ethiopia is about 90 million. Among these, more than 80%
of the population live in rural areas and depend on
subsistence agriculture. Despite its high contribution to the
overall economy, this sector is influenced by many factors,
of which time use is the major ones. Hence, understanding
the determinant factors of household income is essential to
inform policies and design strategy to reduce the problem.

In most of Sub-Saharan Africa, including Ethiopia,
women are the backbone of the rural economy with about
80 per cent of women being employed in agriculture and
accounting for 70 percent of food production. Time use data
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of living is low and a large share of the population is poor,
many individuals would like to work more in order to improve
their condition (Blackden et al., 2006; Gibson and Shrader,
2018). Therefore, this study gives greater emphasis to the
second option, increase the working hours of the poor and
examines the effect of women time use on household income.

Women play substantial roles in farming systems and
are vigorously involved in farm and livestock management,
but their contribution in farming systems is generally
overlooked and undervalued which has reflected them
as invisible workers. The study showed that carrying of
dung through basket as head load is the highest hard
work  score (62.58) was a feminine farm operation
performed by (88%) in FS3 followed by (83%) in FS4
(Verma et al., 2018).

To my knowledge, no study has been conducted in Dera
district regarding the determinants of household income with
special emphasis to rural women’s time use. This study is
intended to address this research gap.

MATERIALS AND METHODS
Description of the study areas and period
The study was conducted in Dera district of Oromia regional
state, Ethiopia. Dera district is one of the largest in area
(160315 ha of land) which is found in North Showa Zone of
Oromia Regional State, Ethiopia and located about 220 km
north of the capital city Addis Ababa and 109 km north of
Fitche town, the capital city of North Showa. Dera is well known
by cash crop production and have may historical places.

Study population
The study population was total number of household farmers
of Dera district who leave for more than six months.

Study period and place
This research has been conducted from September 2020
to May 2021 at Salale University, Ethiopia.

Sources of data and methods of data collection
Both primary and secondary data were used to answer the
research questions and to achieve the objectives of the
study. Primary data was collected from the selected sample
of 234 rural farm households from Dera district.

Sampling techniques
To select a sub-population (sample) from the districts, a
multistage random sampling followed by simple random
sampling was used (William G. Cochran, 1977). Under
multistage random sampling, there are two stages to be
followed. In the first stage, the kebeles were assigned a
unique number and the kebeles were selected using simple
random sampling from the district. In the second stage,
Households were selected using a simple random sampling
technique from the kebeles.

Data analysis
Both descriptive and econometric models were used to
analyze the data. Multiple linear regression was used to

analyze the determinants (including WTU) of HHI using OLS
and 2SLS estimation methods. SPSS and STATA Softwares
were employed for the analysis of the data. The following
methods were used as model adequacy checking:
standardized residuals, test for normality assumption of the
error term, checking for multicollinearity, test for presence
of hetroscedasticity, test for error term is uncorrelated with
explanatory variables, Cook’s distance and DFBETAS j(i).
Since the variable time use (TU) was not fixed, the
coefficients of regression model were estimated using two
stage least square (2SLS), instead of Ordinary least square
(OLS) (MADDALA, 1992). 2SLS model is given by:

Where;
  -regression parameter/s, X-covariate variables, Z-is
instrumental variables and y-is dependent variable
(household income). R-Square (R2) and Adjusted R-square
(    ) were used for model selection criteria and the model
was well fitted.

Variables of the study
Under this study, the dependent variable is total household
income (HHI). It is a continuous variable which refers to the
total rural annual household income (in Birr). Independent
variables are thought to have influence on household income
in different activities. Independent variables include personal
characteristics, demographic, socioeconomic and time use
factors that might have an influence on the dependent
variable. Some common selected independent variables are:
time use, age, education, land holding, livestock holding,
accessed to extension, access to credit, household head
and training.

RESULTS AND DISCUSSION
Summary statistics for covariate variables
The survey result indicates that the mean value of yearly
household income (HHI) was 18087.57 birr with a standard
deviation of 3491.385 birr. Regarding women time use
(WTU), the result showed that mean and standard deviation
were 9.895157 hr and 1.455897 hrs, respectively. The result
also showed that the mean value of women time use outside
the house work (WTUOHW) of the respondents in the
sample was 6.963547 hrs with a standard deviation of
0.9658618 hr and the mean and standard deviation of
women time use inside the housework (WTUIHW) of the
sampled women were 2.93161 hrs and 1.207531 hrs,
respectively (Table 1).

Normality test (Shapiro-Wilk Test)
Since p-value is smaller than 5% level of significance, it
has been concluded that the data comes from a normally
distributed population (Table 2).

Test of multicollinearity
All VIF values for continuous explanatory variables are less
than 10. Therefore, there is no multicollinearity problem and

̂

2SLS = [X Z(Z Z) -1 Z X]-1 X Z(Z Z) -1 Z Yˆ

R2
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Table 2: Shapiro-Wilk for normality test.

Variable Obs W V    Z Prob>z

Error term 234 0.990 1.201 1.224 0.1104

Table 4: White test (Sargan’s test) for Hetroscedasticity.

Chi-square test P-value

       0.001 0.9965

simply it indicates that there is no linear dependence
between explanatory variables (Table 3).

Test for presence of hetroscedasticity
White test is a statistical test used to identify whether there
is constant variance or not. In 2SLS estimation, White test
assumes that the errors are independently and identically
normally distributed with constant varianc. Since, the
p-value is smaller than 5% level of significance, the null
hypothesis is not rejected and one could safely conclude that
the error terms had constant variance (homoscedasticity)
(Table 4).

Test for exogeneity of explanatory variables and validity
of instruments
The result showed that the Wu-Hausman F- test for WTU,
WTUOHW and WTUIHWis greater than its tabulated value
(p-value less than level of significance). Therefore, women
time use (WTU), WTUOHW and WTUIHW are endogenous
variables. Therefore, OLS estimation is biased and
inconsistent estimation for regression coefficient. Therefore,
OLS estimation is no longer used in estimating regression
coefficients and this problem overcome by using 2SLS
estimation method in estimating regression coefficients
(Table 5).

Determinants of household income (HHI)
TU is found negatively and insignificantly affect HHI. This
specification account for the presence of endogeneity of
time use and it instrumented by three variables: dependency
ratio, the number of females in the family member and family
size. Therefore, 2SLS analysis is used to address the
endogeneity problem. The study showed that for one unit
change in TU resulting in 571.899 Birr increase in mean
yearly household income at 5% significance level, keeping
other variables in the model constant. In addition to the TU,
there are other covariates which have a significant (at 5%
significance level) effect on the HHI under 2SLS estimation.
These were: place of residence, household head, Education
of women, Tlu, Farm, Credit, Time use, Time category
(TUIHW ad TUOHW) (Table 6).

The same as a study conducted by (Gustafsson and
Sai, 2009), the result indicates that average yearly
household income was 6517.714 Ethiopian birr higher for
those households in lowland residence as compared to those
in high land residence, keeping other variables in the model
constant. This might be due to the involvement of women in
the lowland area in the production of cash crops. As opposed
to previous study (Atieno, 2009), being household head has
a negative and significant effect on the household income
in comparison to not being household head. The result
showed that average yearly household income was
618.2998 Birr lower for those women who are household
head as compared to those who are not house hold head,
keeping other variables in the model constant. Rural
women’s year of schooling has a significant and positive
effect on household income which is similar to the previous
study (Aikaeli, 2010; Akram et al., 2011; Zahoor et al., 2013).
The result reveals that for one unit increase in women year
of education leads to 163.00 Birr increase in mean yearly
household income, keeping other variables in the model
constant.

Livestock holding has a positive and significant effect
on household income. The result shows that for one unit
increase in livestock holding (TLU) would result in a
405.2022 Birr increase in average yearly household income,
keeping other variables in the model constant. Farm size
has a positive and significant effect on household income.
This result is in line with studies conducted by (Aikaeli, 2010;
Blackden et al., 2006; Carletto et al., 2007; Gustafsson and
Sai, 2009). The result describes that mean yearly household
income increases by 3441.096 Birr for a unit increase in
farm size, keeping other variables in the model constant. In

Table 1: Summary statistics.

Variable Obs Mean Std. Dev. Min Max

Household income 234 18087.57 3491.385 10391.05 32303
WTU 234 9.895157 1.455897 7.04 14.08
WTUOHW 234 6.963547 .9658618 3.89 9.97
WTUIHW 234 2.93161 1.207531 1 6.61

Table 3: Variance Inflation factor (VIF).

Variable VIF 1/VIF

Age 1.15 0.869182
Year of schooling 1.18 0.846531
Livestock holding 1.36 0.731983
Farm size 1.89 0.527342
Time use 1.42 0.704054
Time use outside housework 1.46 0.685160
Time use inside housework 1.29 0.772416
Mean VIF 1.38
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line with previous study (World Bank, 2009), access to credit
has a positive and significant effect on the household
income. The result shows that average yearly household
income is 959.27 Birr higher for credit user women compared
to those of non-credit user, keeping other variables in the
model constant.

The coefficient of TUOHW is significant and positively
affects HHI. The result shows that for one unit increase in
TUOHW leads to 628.018 Birr increase in mean yearly
household income, keeping other variables in the model
constant. In addition, the coefficient of TUIHW is significant
and negatively affects HHI. The result also shows that for
one unit increase in TUIHW would result into 359.2328 birr
increase in mean yearly household income, keeping other
variables in the model constant.

CONCLUSION
The study was conducted in Dera district. Multistage random
sampling technique was used to select a sample of 234
rural farmer women from Dera district. Both descriptive and
inferential statistics were used for analysis of the data.
Determinants of household income were analyzed by
multiple linear regression model. Using multiple linear
regression (2SLS), Household income was significantly
affected by: Place of residence, women household head,
women year of education, Farm size, Access to credit,
Tropical livestock Unit and Women Time use.
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