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Abstract

This study analyses the impact of education on farm and off- farm income of rural households of
Ethiopia. The study is conducted to analyze how education of the household affects the labor
allocation and hence the income of the rural households of Ethiopia. Farm household model is
constructed to see how farm households allocate their time to farm and off-farm activities. The
Seventh round Ethiopian Rural Household Survey data, collected by the School of Economics,
Addis Ababa University, in collaboration with other organizations is used for analysis. The labor
allocation of the households in to farm and off- farm activities is affected by average education
of the household. In addition the household head’s education alone also affects labor allocation
of the household. As the households get more education, they reduce labor supply to farm and
increase it to off-farm wage employment. The effect of education goes beyond determining labor
allocation; it also affects farm and off--farm income. Even though education reduces labor
allocation to farm, its overall effect on farm income is positive. This finding suggests that
expanding education in rural increases farm income, though it reduces on farm labor supply.
Therefore, expansion of education in rural Ethiopia is important to improve farm income and
alleviate poverty.
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Chapter One
Introduction
1.

Background of the study

In most developing countries, agriculture remains a principal source of income for the majority of
the population, important sources of foreign exchange, and hence a central concern of government
policymakers (Inderjit Singh, Lyn Squire, and John Strauss, 1986). Agriculture in Ethiopia, like
other developing countries, is fundamental for the country’s economy. The agricultural sector
greatly influences economic performance. About 11.7 million smallholder households account for
approximately 95 per cent of agricultural GDP and 85 per cent of employment. About 25 per cent
of rural households earn some income from non-farm enterprises. The agricultural sector accounts
for roughly 43 per cent of GDP, and 90 per cent of exports ( MoARD, 2010).

Small-scale agricultural households are the main form of economic organization in developing
countries. Most of the labor forces in low-income developing countries are employed in the
agricultural sector. Even in the middle-income developing countries and developed countries,
some of the labor force is employed in agricultural sector, even though the proportion and degree
of involvement are different from those of developing countries (Reardon, 1997).

One of the unique features of farm households is that they produce partly for consumption and
partly for sale. They are both producers and consumers of their own products. They also participate
in input market especially in providing labor force and purchase inputs required for their
production.
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In rural households many issues are interrelated. A change in one economic activity may have
direct or indirect effect on another activity of the households. To do analysis on these rural
farmers’ activities, it requires understanding the microeconomic behavior of the households. To do
so agricultural household model is important. As Singh et.al (1986) explains agricultural
household models integrate production and consumption decisions in rural farm households.
In rural areas households may allocate the time of their members to farm or off farm activities or
both. In standard farm household models, households are assumed to participate in off farm
activities when the market wage is equal to the shadow value of its time weighted by the marginal
utility of income. Apart from the marginal value of on farm labor, Tassew (2000) point out two
factors that determine participation of households in off farm work. These are transaction –
rationing effect and liquidity constraint effect. The first is the cost of looking for off farm jobs and
the rationing in the labor market, which reduce the labor allocation to off farm activities. The
second is lack of money; when households face immediate liquidity constraints, they participate in
off -farm activities, which increase the allocation of labor to off farm work. Since these allocations
have important impact on household income and implications for policy makes, analyzing factors,
which influence household labor allocation is crucial.

2. Statement of the problem
In many developing countries off farm activities are considered as alternative sources of income
and employment opportunities. Off farm activates also help reduce income uncertainty in rural
areas. Diversification of employment is important to smooth income through spreading risk among
different activities (Gordon, 1999). To get these and other related advantages households allocate
2

their labor into farm and off farm activates. Farm household education may influence the
allocation of labor in to farm and off farm activities

Schultz (1975) suggests that education improves an individual’s ability to allocate resources in
response to changing economic conditions or economic disequilibria. It is obvious that education is
one of the most determining factors of economic growth.

Most of the literatures on education focus on either the relationship between education and farm
income or the return to education in wage work. Admassie and Asfaw(1997) , Arega et al(2007)
found significant productivity enhancing effect of schooling and extension contact for improved
technology , Sharada(1999) identify private benefit of schooling for farmers productivity. These
literatures indicate that education is important for farm activities. On the other hands education has
positive impact for off farm activities as well. Yang (1997) concluded that better educated farmers
are more likely work off farm.
These literature show that educated farmers get more skill and knowledge to adopt new
technologies which in turn increase their farm productivity. On the other hand more educated
households have better chance to participate in off-farm activities. These show that education has a
positive impact on farm and off farm activities. The question is that how households allocate labor
between farm and off farm activities, when they are educated. In other words how educated
farmers allocate labor between on far and off- farm activities is of interest.

3

This study tries to investigate whether there is any evidence that education improves the incomes
from farm and off farm work and how it affects the allocation of labor between on farm and off
farm activities.
3.

Objective of the study

The government of Ethiopia has given strong emphasis to education to increase the human capital
of the country. The expansion of education has taken place both in rural and urban areas. The main
objective of the paper is to examine the return to education between farm and off-farm activities
and consequently the role of education in determining the allocation of labor. In addition to this
main objective the paper achieve the following specific objectives.


Analyze the determinants of farm income



Analyze the determinants off farm income



Examine the level of education in rural household

4. Significant of the study
It is obvious that education plays a crucial role in the overall development of the country.
Different studies have been conducted to confirm its significance.

These researches on the

contribution of education to rural household’s welfare are many in number. But these researches,
most of the time, focus on either the role of education on farm income, role of education on off
farm income or the role of education on farm productivity. Research results on the combined effect
of education on farm and off farm income are scanty. Most research conducted in Ethiopia on
farm households and education are one sided, i.e. they analyze the role of education from
productivity point of view, its role in on farm income or its role on off farm income. This
4

underestimates the role of education. This paper fills the gap in this area, that is, it analyses the
impact of education on farm and off farm income and how it determines the farm household labor
supply. In addition the paper will give policy recommendation based on results of the analysis.
5. Scope of the study
This research paper covers the rural household of Ethiopia in which the rural household survey
conducted. The rural household survey data collected from four regions of the country namely,
Amhara, Tigray, Oromina and Southern Nations, Nationalities and Peoples (SNNP).
6. Data source and methods of the study
Data: To achieve the above objectives, the research paper use Ethiopian rural household survey
(ERHS) data which collected by the school of Economics, Addis Ababa University in
collaboration with the Ethiopian Development Research Institute, International Food Policy
Research Institute and the Center for the Study of African Economies, university of Oxford. The
basic economic and demographic data for this study are drawn from The Seventh round of the
Ethiopia Rural Household Survey (ERHS) data.

This study involves both economic and econometrics model analyses. Farm household model is
constructed to examine how rural farm households allocate their time to farm work, off farm work
and leisure. Based on the economic analysis, econometric model is developed to show which
factors determine the off farm and farm labor supply. To show the impact of education on farm
and off farm income, farm and off farm income be estimated as a function of different variables,
including education.

5

7. Organization of the study
The rest of the paper is organized as follows. Chapter two presents reviews of literature. Chapter
three is devoted to research methodology and econometric models. Chapter four is concerned with
statistical and econometrics analysis. In Chapter five, we present conclusions and policy
implications.
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Chapter Two
Literature Review
2.1 Evolution of Agricultural Household Model
2.1.1 The Chayanov farm household model
Chayanov1 was the first scholar who believed that behaviors of farm households were best
understood in a household-firm framework. The Chayanov model can be explained in two
different cases: the first case is the absence of labor market and the second is with the presence of
labor market.
Chayanov model without labor market: The model explains the decision of household in relation
to the amount of family labor to commit to farm production. The model suggests that the need to
feed family member is a driving force for working. The demographic structure of the farm
household is a major determinant of the labor allocation decision which is determined by the ratio
of the consumers(c) to workers (w). Therefore, when consumer to worker ratio is low, there is less
incentive to participate in the laborious farm works. The model contains both production and
consumption decision making. For the production, Y=PYf(L), So, income is a function of output
market price and labor input.
The utility function is maximized subject to: the production function, the minimum acceptable
level of income and the maximum number of working days. The solution to this problem exists
when the ratio of the marginal utility of leisure (MUH) to marginal utility of income (MUY) is
equal to marginal value of labor productivity. That is MUH/MUY = MVPL
1

Alexander V. Chayanov(1888-1937) was a Soviet agrarian economist and scholar of rural sociology and advocates
of Agrarianism and Cooperatives. Chayanov’s theory of peasant household (originally published in Russian in 1925)
was first translated in to English in 1966 by Daniel Thorner.
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Figure 1 Chayanov model without labor market
The above fig1 illustrate how farm household allocate their time for leisure and work in the
absence of labor market. The vertical axis show the income(Y) and the horizontal axis show the
labor that household has. Y min is the minimum amount of income (output) required. The solution
is attained when the indifference curve (I) becomes tangent with the production function (TVP).
Chayanov Model with Labour Market: When labor market exists the household has possibility to
hire or hire out labor when the number of labor in the household is less than the required amount
and more that the work demanded respectively. The equilibrium is attain when MVPL=w.
8

In fig 2, the amount of labor which the family is prepared to commit to farming is Le, where the
dY/dZ=w. However, optimum labor use in farm production is given by LT, where the MVPL=w.
The difference between LT and Le is the labor hired by the farm household.

Figure 2: Households hiring in labor

When the number of labor in the house is more than what the production requires, the household
hire out some of the labor. In the fig below, the amount of labor which the family is prepared to
commit to farming is Le, where the dY/dZ=w. However, optimum labor use in farm production is
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given by LT, where MVPL=w. Because LT is lower than Le, farm household must hire out part of
their labor. The difference between Le and LT is the labor hired out by farm household.

Figure 3: Households hiring out labor

2.1.2 The New Home Economic Model of Agricultural Households
The new home economic model of agricultural households considers the household is a
production unit that produces farm product and services that must be converted to final use value
that yield utility when consumed. The main feature of the new home economic model is that utility
is obtained from final products “use values”. These goods are called z-goods. Therefore utility is
10

given as U = f(Zi).Inputs of household time and purchased goods and services are needed to make
z-goods. The production function becomes:
Z= f (xi, Ti)
Utility is maximized subject to production function, time and income constraints. Total time T is
expressed as a sum of work time outside the household (Tw) and time used in preparing z-good
(ΣTi). Money income constraint (Y) is determined by market wage rate multiplied by time for
wage work (wTw).

Fig 4: New home economic model

11

From fig 4 total time available is T, the time is divided between Home work time (Tz), wage work
time (Tw) and leisure (TH).The opportunity cost of time is given by the real wage w/p, where w is
the money wage and p is the price level of purchased goods. Line OF with slope w/p shows rise in
total real income as hours increased .The production function (TPP) shows the transformation of
home work time into final home output Z. The indifference curve contains the same level of
satisfaction derived from different combinations of Z and leisure time. The equilibrium of the
household in the consumption of Z is given at B where MRS of leisure for Z is equal to
(MUL/MUz) = w/p

2.1.3 Barnum-Squire Household Model
This model was proposed by Barnum and Squire and further developed by Singh. To introduce
suppose, for any production cycle, the household is assumed to maximize a utility function:
U = U ( x a , x m , xl ) , Where the commodities are an agricultural staple (Xa), a market
purchased good (Xm), and leisure (Xl).
Utility is maximized subject to a cash income constraint
p m x M = p a (Q − x a ) − w(L − F )
where Pm and Pa are the prices of the market-purchased commodity and the staple, respectively, Q
is the household's production of the staple (so that Q - Xa, is its marketed surplus), w is the market
wage, L is total labor input, and F is family labor input (so that L - F, if positive, is hired labor and,
if negative, off-farm labor supply).
The household also faces a time constraint - it cannot allocate more time to leisure, on-farm
production, or off-farm employment than the total time available to the household:
12

xl + F = T , Where T is the total stock of household time.
It also faces a production constraint or production technology that depicts the relation between
inputs and output
Q = Q ( L, A)

Where A is the household's fixed size of land
The three constraints (time, production and income) on household behavior can be collapsed into a
single constraint.

2.1.4 Low Farm Household Model
Allan Low developed this model focusing on agricultural production problems in South Africa.
The major conditions of concern to Low were the existence of labor market in which wages vary
for different categories of workers. This differs from Barnum-Squire model where a single wage
rate is assumed.

13

Fig 5: Low farm household model
The vertical axis show Real income and the horizontal line show labor time. The model assumed
that there are 3 individuals A, B, C having the same marginal physical productivity (MPP) for
labor but commanding different wages. W/p is the real wage shown by line 0W. ww’ is the
corresponding real wage line that touches TPP at point E. This implies that A and B should work
on the farm, while C sources for better income off-farm. Suppose the retail price fall leaving the
real wage rate as mm’, B will also leave the farm work for off-farm work.
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2.2 Income diversification of rural household
It is uncommon, in rural household, to collect all income from one source.

That is why

diversification in rural households looks normal and norm. Participation in multiple activities by
farm families is not new, nor is it only confined to the rural sectors of developing countries (Ellis,
2000). The household economic model predicts diversification as a function of on-farm returns to
labor time compared to off-farm earning opportunities. With a given asset base and a given total
amount of labor time, the household makes comparisons between the return to using more of that
time on the farm or deploying it in off-farm wage or other income-generating activities. Factors
that increase the return to time spent on farm activities would tend to reduce the motivation to
diversify.
Off farm employment refers to employment in activities not on his/her farm. It includes
employment on another farmer’s farm. Off farm activities can be wage employment and self
employment in which farm household participate. Rural nonfarm activities by definition include all
activities other than those performed on the farm or related to farming.
Most of the time African farmers lead persistent way of life. Even though this persistence way of
life looks entirely farm activities, non-farm activities are also practice. The role of nonfarm activity
is increasing overtime. Nonfarm income sources may already account for as much as 40-45% of
average household income and seem to be growing in importance (Reardon 1997).
Farm and nonfarm activities are interlinked. According to Reardon (1997) the linkages occur as
“upstream” and “downstream”. Upstream linkage exists when growth in the farm sector
encourages the non farm sector to increase its activity by investing in productivity or additional
capacity for supplying inputs and services to the farmer. Downstream linkage exists in case where
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non farm sector induces to invest in capacity to supply agro processing and distribution service
using farm products as inputs.
Households are motivated to undertake rural nonfarm activity by either "pull" or "push" factors.
"Pull" factors, such as better returns in the non-farm sector relative to the farm sector; and "push"
factors, which may be
1. An inadequate farm output, resulting either from temporary events (e.g. a drought) or longer
term problems (e.g. land constraints)
2. An absence of or incomplete crop insurance and consumption credit markets, the risks of
farming, which induce households to manage income and consumption uncertainties by
diversifying and undertaking activities with returns that have a low or negative correlation with
those of farming; and
3. An absence or failure of farm input markets or input credit markets, compelling households to
pay for farm inputs with their own cash resources.
Decisions made by rural households concerning the form and extent of their involvement in rural
nonfarm activities (either starting enterprises or entering the wage labor market) generally depend
on two main factors:


The incentives offered, such as the relative profitability and risk of farm and rural nonfarm

activities;


The household’s capacity (determined by education, income and assets and access to credit,

etc.) to undertake such activities.

16

2.3 Household Labor Supply Model
The neoclassical theory of labor supply states that each individual disposes of a limited amount of
time which can be allocate for work or leisure. The household labor supply model is different from
the basic labor supply model in some ways. The first difference is that there is intra household
bargaining in the labor supply and the second difference is that there is production within the
household which can substitute wage income from work.
In the household, goods consumed may purchase in quantity (Cm) or produced domestically (Cd).
So, Consumption (C) is Cm + Cd . The total endowment of time available (Lo) breaks down into
paid working time hM, household working time hD, and leisure L, hence Lo = hM + hD + L .
The efficiency of household tasks is represented by a production function, Cd = f (hD ) , linking the
amount of the good produced to the time spent on household work.
Income is made up of wage earnings, whM, and nonwage ones, R. The consumer must choose the
quantities CM, Cd, hD, hM, and L that maximize utility under the budget constraint
Cm ≤ whm + R
Potential income can be written as Ro = wLo + R
Since hM = Lo − hD − L the budget constraint is again written as
Cm + wL ≤ Ro − whD
Taking into account the identity CM = C − f (hD ) , the consumer’s optimization problem becomes:

MaxU (C , L) s.tC + wL ≤ [ f (hD ) − whD ] + Ro
Since household production comes into the consumer’s optimization through the expression of the
household profit, its optimal value hD* is that which maximizes the value of this profit.
17

The optimal value of the household profit function can thus be given by f ' (hD ∗) = w
The equality f ' (hD ∗) = w shows that the allocation of working time between household and waged
activities is determined by the relative productivities of the two types of activities.
Consequently the wage reflects the individual productivity of wage labor.
The agent has an interest in devoting working time to household activities to the extent that the
marginal productivity f (hD) of an hour of this type of work is superior to an hour’s wage.
The agent therefore augments the length of time devoted to household work to the point where
f ' (hD ∗) = w

2.3.1 Intra Household Decisions
The family has considerable influence on the behavior of its members, affecting the labor supply
of members. This requires a theory that goes beyond the basic individual frame of reference.
The analysis of family choices has developed along two different lines – the unitary and collective
models. The unitary model starts from the principle that the family can be likened to a sole agent
having its own utility function. The collective model, on the other hand, postulates that making
choices is fundamentally something individuals do, and that the family is no more than a particular
framework that enlarges (or constrains) the range of choices of each individual member of it.
The Unitary model
The unitary model considers a family composed of two persons. The model postulates that the
preferences of this entity to be represented by a utility function U(C, L1,L2), where C is total
consumption and L1 and L2 represent the leisure of the couple.

18

Denoting by wi and Ri the wage and non-wage incomes of individual i, optimal choices of the two
family members are determined by maximizing utility under a single budget constraint
The optimization problem of the household can be given by:

max U (C , L1 , L2 ) s.t. the constraint
C + w1 L1 + w2 L2 ≤ R1 + R2 + (w1 + w2 )Lo

This optimization problem suggests that the distribution of non-wage incomes has no importance
and that the only thing that matters is their sum R1 + R2

(income pooling). That is, it is not

necessary to know which member of the couple is the beneficiary of transfer income.

The Collective Model

It starts from the principle that household choices must arise out of individual preferences. Unlike
the unitary model, it disaggregates the preferences of household members (assumes that decisions
made within a household are efficient.

(

)

If we use U i Ci , Li , i = 1,2 to denote the individual preferences of the persons composing the

household, the efficient allocations will be the solution to the following optimization problem:

MaxU 1 (C1 , L1 ) s.t. the constraint
C + w1 L1 + w2 L2 ≤ R1 + R2 + (w1 + w2 )Lo

The optimization problem of agent i thus take the form:
MaxU i (Ci , Li ) s.t the constraint
19

C i + wi Li ≤ wi Lo + Φ i , where Φ i is a “sharing rule,” depending on the parameters wi and
Ri, and such that Φ 1 + Φ 2 = R1 + R2.
In other words, it is as if each member of the household receives a fraction of the total non-wage
income of the household.

2.4 Education and Human Capital
Most of the time, education is considered as both consumer and capital good because it offers
utility to a consumer and also serves as an input into the production of other goods and services.
As a capital good, education can be used to develop the human resources necessary for economic
and social transformation. The focus on education as a capital good relates to the concept of human
capital, which emphasizes that the development of skills is an important factor in production
activities. The economic prosperity and functioning of a nation depend on its physical and human
capital stock. Human capital represents the investment people make in themselves that enhance
their economic productivity. Based upon the work of Schultz (1975) many human capital theorists
argue that an educated population is a productive population.
Human capital theory emphasizes how education increases the productivity and efficiency of
workers by increasing the level of cognitive stock of economically productive human capability
which is a product of innate abilities and investment in human beings.
There are different explanations for the role of education. According to Becker (1964) education
is an investment that produces knowledge acquisition and increased productivity, which in turn
lead to higher income. However Spence (1973) states that the essential aspect of education is to

20

facilitate selection. The educational system plays the role of filter: it selects individuals on the
basis of their intrinsic ability, allowing them to signal their abilities to potential employers.
The human capital theory hypothesizes that education is an investment producing income in the
future. In this context, wage differentials are influenced by differences in individual productivity,
which are themselves influenced by investments in education or training made by individuals
throughout their lives.
Education as signaling device
Spence (1973) put forward the idea that education also serves to select individuals, without really
influencing the productive efficiency that they will display in their future professional lives.
The premise of Spence’s theory is that those persons who perform most effectively in active life
are also the ones who perform best while studying. If productive efficiency is not observable by
potential employers, then success as a student simply serves to signal the presence of such
productive characteristics. From this standpoint, a person pursues education in order to signal
her/his ability.
Spence shows that workers have a tendency to overeducate themselves with respect to the
standard of social efficiency, if education does serve to signal their productive capacities to
employers.

The model assumes that employers observe the productivity of workers imperfectly, but view a
degree, or the length of time spent in schooling, as an indicator of potential productivity. In this
context workers may have an interest in investing in education in order to signal their abilities to
employers. Under these circumstances, Spence argues that a signal can be used to distinguish
workers only if the costs of signaling are negatively correlated with worker skill. He constructs a
21

simple model in which there are two types of worker: high productivity and low productivity. The
high productive worker can acquire education at a lower cost (in terms of time, money, etc) than
the low productive worker. Spence shows that in this model, there will be a signaling equilibrium
in which high productivity workers will seek more education than low quality workers, and
employers will offer higher wages to those with higher levels of education. In Spence's model,
education merely serves as a reliable signal rather than increasing worker productivity. This
conclusion is contrary with human capital theory which argues that education increases
productivity.

2.5 Ethiopian Education and Training Policy
Modern education was introduced to Ethiopia nearly a century ago. However, the education and
training offered during these long years had limited positive impact on the lives of the people and
national development. The education offered has not been able to solve the problems of farmers,
pastoralist, and change the lives of the over whelming majority of the people ( MoE, 1994). Due to
lack of clear and coherent direction and other problems related with education, majority of the
people of Ethiopia were not beneficiaries of the advantage of modern education. Recognizing this
fundamental problem, the then government launched and began to implement the 1994 new
education and training policy. The policy encompasses overall and specific objectives,
implementation strategies, including formal and non-formal education, from kindergarten to higher
education and special education.
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General Objectives of Ethiopian education and training policy
As stated by Ministry of Education, the Ethiopian education and training policy which started in
1994 has the following major objectives.

1.

Develop the physical and mental potential and the problem-solving capacity of individuals by

expanding education and in particular by providing basic education for all.
2.

Bring up citizens who can take care of and utilize resources wisely, who are trained in various

skills, by raising the private and social benefits of education.
3.

Bring up citizens who respect human rights, stand for the well-being of people, as well as for

equality, justice and peace, endowed with democratic culture and discipline.
4.

Bring up citizen who differentiate harmful practices from useful ones, who seek and stand for

truth, appreciate aesthetics and show positive attitude towards the development and dissemination
of science and technology in society.
5.

Cultivate the cognitive, creative, productive and appreciative potential of citizens by

appropriately relating education to environment and societal needs.
In addition to this general objective the policy has many other specific objectives all of which are
support and derived from general objectives.

The structures of education start from kindergarten to higher level. The duration and focus area of
education in each structure vary accordingly. Non formal education provided beginning and
integrated with basic education which focus on literacy, numeracy, environment , agriculture
crafts, home science, health services and civic. Diversified technical and vocational training is
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provided for those who leave school from any level of education. Special education and training is
also provided for people with special needs.

The Ministry of Education prepares a separate document for national adult education strategy,
national technical and vocational education and training (TVET) strategy and pastoralist’s
education strategy.

Empirical Literature Reviews
Yang (1997), based on study Education and off farm Work, using cross sectional farm household
data from China; concludes that schooling does not contribute to physical efficiency in farming but
raises off farm wage. The researcher found

three empirical results. The first is that labor

productivity with respect to routine tasks is the same for household members, regardless of their
year of schooling. The second is that better educated members may contribute to agricultural
management while participating in off farm wage activities. The third is that schooling increase off
farm wage rate, a better educated worker has a comparative advantage in off farm work and the
corresponding selective assignment by education maximizes the household income. In addition to
this research Yang (1997) has conducted another research. The study was conducted to show the
role of education in production. He used the 1991 survey data of China. The survey contains
detailed production, income, and demographic information of households. To do this the paper
specified a Cobb-Douglas, value-added function, which includes proxies of labor quality and
managerial skills as explanatory variables.
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The finding shows that education of the head of the household is not significantly associated with
value-added in farming. The result of the finding is contradicts with theory which explain that the
head of the household’s schooling may affect farm efficiency in an important way. But average
schooling is positively associated with value added in farming. However, this coefficient alone
may not lead to meaningful conclusions because the education regressors are highly correlated in
sample of small farms.
The result suggests that highest education is the most important education variable to explain farm
profitability. The empirical results indicate a significant return to the highest farm education but no
significant return to education of other household members. Finally the paper explain the special
features of farm production which determine the returns to education of its members, in turn,
determine the household's demand for education investment.

Vildan et.al (2009) look at factors that influence the annual income of farmers in Turkey. The
researchers used 676 farmers based on annual income category. Logistic regression model is used
to determine the factor influencing farmer’s income. The model tries

to explain dependent

variable, farm income, which are regressed on independent variables; education, household size,
estate size, estate ownership, fallowing, contractual farming, sale period, processing, consulting,
marketing, membership and region as dummy variable. Estate size, fallowing, and sale period are
statistically significant at 1% and education, and consulting are significant at 5 %. The estimated
results are given in units of ordered logits. The researchers found that a unit increase in education
variables would increase farmer’s income by 0.24 units.
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Areag et al (2007) conducted a research in northern Nigeria for 2003/2004 cropping season. The
study is interested in the effect of schooling and extension contact on traditional and improved
cowpea production. The result shows that schooling and extension contact have differential effects
on cowpea production under traditional and improved technology. An additional year of schooling
of the heads as well as other members has no significant effect on productivity. Four years of
schooling has required having a significant positive effect on productivity under improved
technology. The result shows four years of schooling of the household head raised improved
cowpea production by an average 25.6%.

However, schooling had no significant effect on

traditional cowpea production. The research concludes that farmers’ education has a higher payoff
for farmers cultivating improved variety and applying a package of new inputs than for farmers
using largely traditional technology. The reason for this one is that when the production
technology is traditional; it can be formalized and passed on from generation to generation by
example; as a result formal education may have little or no contribution. Under improved
technology, agriculture requires new knowledge and skills and better educated farmers. Educated
farmers are likely to adjust themselves to new technology more successfully than less educated
farmers.

Sharada (1999) uses 1994 Ethiopian rural household survey data, to estimate internal and
external benefit of schooling in 14 cereal producing villages of Ethiopia. The paper use frontier
and non frontier production functions. The non frontier results show that there are positive and
significant returns to formal schooling in agriculture in Ethiopia. But this is applicable if the farm
household head has upper primary schooling (grade four to six). Using frontier production function
technique, farm level efficiency was estimated at approximately 55 percent of potential on average
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for the farmers sampled. Increased schooling is found to have a significant impact on reducing
inefficiency. The social benefit of schooling outweighs private benefit. An additional year of
formal schooling on average in the village has a much larger impact upon farm productivity than
additional years of schooling on average within the household.
Singh (1974) examine the impact of education on farm production on 288 farm households of
Haryana. The analysis show that impact of farm decision makers’ education- increase managerial
skill- on the farm production is positive and significant. But the impact differs between the levels
of education. Relatively secondary education has strong effect. It is weak in primary and middle
education even if it is positive. The paper also analyses the relationship between farm size and
impact of education on farm production. The impact of education is dominant on large farm size.

Huffman (1980) using the 1964 agricultural censuses data of America, conducted analysis on farm
and off farm work decision. The result shows that the coefficient of farmer’s education and
extension are positive and statistically significant. Education coefficient implies that increasing
farmers education increases their off farm work directly.

Beyene (2008) conducted a research on determinants of off farm participation decision of farm
households in Ethiopia in four administrative regions: Amhara, Tigray, Oromia and SNNP using
1999 rural household survey data. The research concludes that human capitals, education of the
household heads has no effect on off farm work decision. As the researcher justifies, off farm
activities do not require formal education.
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Jolliffe (2002) using the Ghanaian living standard survey data explain whose schooling is
important in the determination of household income. Jolliffe didn’t consider the household head
education level only; rather he used the household’s minimum, average maximum and head of
household’s school level. He estimates the household total, farm and off farm income separately
using the household minimum, average, maximum and head of household’s school level. But
average and maximum values of schooling serves as better measurement of household schooling
level. There is difference in total income estimating using maximum schooling and head of
household’s education. The return to schooling using the maximum level of schooling to predict
total income is twenty seven percent higher than using head’s schooling. In addition return to
schooling from using the average household level to predict farm and off farm income is 22
percent and 29 percent respectively higher than from using head’s schooling. The paper also
examine the gender difference in the household income determination whether the male or female
education determine the income. The paper concludes that gender of the individual with the
minimum or maximum level of schooling has no effect on the determination of household income.
In addition to this research Jolliffe (2004) analyze the impact of education in rural Ghana using
living standard survey data. He examined the impact of education on household labor allocation
and return on farm and off farm profit. Ordinary least square (OLS) and least absolute deviation
(LAD) were applied to estimate equations. The result shows that higher level of schooling are
associated with higher level of household labor supply in off farm work. Increased level of
schooling increase off farm profit by much greater amount than farm profit.
Marcel et.al (1999) examine whether human capital affect the productivity and labor allocation in
nonfarm activity of rural household of Pakistan. The research analyzes not only the direct effect of
human capital on output and income but also its indirect effect on labor allocation. The finding
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shows that education raise off farm productivity and induce rural household to shift labor
allocation from farm to off farm activities. One additional years of schooling for all adult males
raise household income by 8.9 percent. For this additional income one-fifth is achieved by
reallocating labor always from farming and towards non farming working. Another finding is that,
even though wife’s education has positive and significant effect on total income, it is not strong. In
addition to education, nutrition is important for productivity but it is more effective for male than
female.

Edward et.al (2000) Using Mexican survey data in eight villages, analyze the effect of schooling
on income. Using OLS estimation, they examine the effect of an additional year of household
head’s schooling, average family schooling and other variables on net income. Total return from
schooling is significant, both statistically and quantitatively. The estimated return from an
additional year of the household head’s schooling is $502 and the return from an additional year of
average family schooling is $210. Schooling of the household head discourages participating in
staple production but has little effect on participation in other activities. Schooling of other family
members is significant in selecting families into wage work and international migration. A one
year increase in average family schooling is associated with a 10% increase in household income
from wage work. Family schooling is also positively associated with crop income. A year of
average family schooling raise staple income by 16% and it is associated with a 13% increase in
cash crop income. Neither household head’s education nor other family members schooling has
significant economic return in non crop production. The paper finally concludes that, controlling
other activities, the return from schooling is higher in rural Mexico. Schooling significantly links
rural household to new income source, including local wage work and migration.
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Mark and Klenow (2000) examine a model with finite-lived individuals.

The research paper

uses a data from countries report of UNESCO at schooling attainment of age groups 20 to 54 or
older in the year 1946 to 1977. The data construct a time series for schooling attainment. A panel
of 85 countries is estimated.
Human capital can grow with rising schooling attainment and thereby contribute to a country’s
growth rate. According to the research each generation learns from previous generations. In
addition the research paper incorporates the model a positive externality from the level of human
capital onto the level of technology in use.
The researchers ask a question “If high rates of schooling are not generating higher growth, what
accounts for the very strong relationship between schooling enrollments and subsequent income
growth?” They give the 1960 high schooling enrollments and the subsequent 1960 to 1990 growth
in labor supply as evidence. They also explain the rapid growth in total factor productivity from
1960 to 1990 is due to the high level of schooling. The paper account for the existence of reversal
causality that is schooling could be responding to the anticipated rate of growth for income.
The paper finally found that countries with higher enrollment rates do not display faster humancapital growth from 1960 to 1990. However, that one more year of schooling enrollments in a
country in 1960 is associated with a very modest increase in schooling attainment in the working
population between 1960 and 1990 of only 0.042 additional years. This reflects the high
persistence of cross-country differences in enrollment rates. Because countries with high
enrollment rates in 1960 also had relatively high enrollments pre-1960, these countries are largely
just maintaining their relatively high attainments.
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The research paper also calibrates a model channel from expected growth to schooling. Even
though the estimation is capable of generating much of the empirical coefficient, part of the
relationship between schooling and growth may reflect omitted factors that are related both to
schooling rates in 1960 and to growth rates for the period 1960 to 1990.

E. Lockheed, et al (1980) summarizes the analyses of 37 data sets discussed in 18 studies on
education and small-farm production in 13 countries of Africa, Asia, Europe, and Latin America.
In 17 of the data sets the effects of education on technical efficiency in the production of a cereal
crop (rice, wheat, or maize) were examined; in the remaining data sets, the effect of education on
the production of a mixed crop, typically including a cereal, was examined. The researchers used a
production function for agricultural output as their basic tool for analyzing the impact of education
on productivity.
The first hypothesis what the researchers set is that education has a positive effect on farmer
efficiency. The research paper finds confirmation for this hypothesis. For each of 37 data sets, the
coefficients of education on agricultural productivity, the statistical significance of the estimate,
and the estimated percentage increase in output for each additional year of education. In six of
these data sets education was found to have a negative (but statistically insignificant) effect, but, in
the remaining 31, the effect was positive and usually significant.
The research paper also hypothesized that exposure to extension or other non formal agricultural
education experience should have a positive effect on output. Based on the available data set, the
analysis of eight provided evidence that extension was significantly positively related to
productivity, one provided evidence that extension was significantly negatively related to
productivity, and the remaining seven showed no significant effect.
31

The researchers also explored whether formal education and non formal education acted as
substitutes or complements. Most of the coefficients of interaction were positive, suggesting,
therefore, a possible complementary relationship between the two forms of education, even though
few of the coefficients were statistically insignificant.

The papers finally find that the effects of education were much more likely to be positive in
modernizing agricultural environments than in traditional ones. The researchers share common
idea with Schultz (1975) who hypothesis that the effectiveness of education is enhanced in a
modernizing environment.
The overall conclusion of the paper is that farm productivity increases, on the average, by 7.4% as
a result of a farmer's completing four additional years of elementary education rather than none;
the 7.4% is a weighted average of values from those studies for which an estimate could be
computed.

Eisemon (1989) revealed few significant differences between unschooled and schooled farmers or
between farmers with various levels of schooling. The effects of school knowledge and skills were
evident in how farmers understood modern production technologies and in what information they
sought from extension officers about agricultural chemicals and how they used this information.
Schooling profoundly influenced the ways they thought about and practiced agriculture.
Verbal protocols obtained from administration of an instrument designed to assess agriculture
knowledge provide much insight into how schooled and unschooled farmers perform problemsolving tasks in daily life that may involve the use of modern agricultural technologies. Most tasks
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required identification of common diseases of maize, vegetables and other crops from visual
signal, and specification of measures to control or prevent the diseases.
Farmers with little or no schooling usually gave incomplete and /or inaccurate descriptions of stalk
borer infestation. This farmer mentions three possible causes of damage to maize - weeds, birds
and hailstones - none of which are responsible for producing the symptoms in the specimen of
maize shown to the farmer. Among farmers with no schooling, weeds were often mentioned as
causing plant diseases. The farmer indicates that fertilizer may prevent the disease, but in fact,
while fertilizing may benefit general plant health, it cannot prevent this form of crop damage.
Farmers with some primary schooling often knew the name of the disease; the disease is correctly
attributed to stalk borers which 'break the leaves of the plant.' The farmer suggests spraying
agricultural chemicals to improve the health of the plants, combining a technological intervention
with a cultural practice, uprooting plants. Well-educated farmers generally gave specific, concrete
and usually accurate descriptions of the symptoms of stalk borer infestation, knew that the disease
was caused by insects and could be prevented by spraying and, more importantly, understood that
the effectiveness of the chemicals depended on synchronizing applications with the plant's growth
cycle to coincide with the insect's life cycle as well as with appropriate climatic conditions.
Another illustration of the effects of schooling on cognition relating to use of modern technologies
can be taken from a study of Kenyan mothers' comprehension of instructions for the use of
premixed commercial oral rehydration salts solutions for the treatment of diarrheal dehydration in
children. Schooling changes the ways mothers explain diarrheal illnesses. Maasai mothers with
some primary schooling usually attribute diarrhea to environmental conditions. Better descriptions
of the symptoms of diarrhea, identification of environmental causes and belief in the effectiveness
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of treatments derived from modern medicine were obtained from mothers with higher levels of
schooling.
Sumner (1982) analyze the off farm labor supply of Illinois farmers based on a 1971 survey data.
The survey data gathered information about farmer’s on farm activities, off farm work and
personal characteristics. A sample of 832 farm operators was used to estimate off-farm work
participation. The researcher applied Maximum likelihood estimation of a probit function. The
research found that education increases the probability of working at off-farm job. But Health has
no significant effect on off-farm work. More over men with some vocational training for non-farm
work were more likely to work off their farms. While farm-related training did not reduce off-farm
work.
Using the first and the fourth rounds Rural Household Survey data of Ethiopia, Adugna (2006)
determine factors affect the dynamics of off-farm activities. The study performs three different
estimations in relation to the factors that affect participation in off farm activities and intensity of
off-farm activities. These three separate equations are participation, intensity, and dynamics. For
the participation equation Probit estimation technique was employed to estimate the model. For the
intensity and the dynamic models, quartile regression technique was used.
The research investigate that participation in off-farm activities in 1994 is mainly influenced by
demographic factors and not by asset holdings or seasonality. Households with more dependents
and female-headed households have less participation in off-farm activities. In addition poor farm
household having poor land quality participate less in off farm activities. This is because they
spent more time in farm land to secure the subsistence food supply of the households. Unlike the
results for the determinants of participation in off-farm activities, results for intensity show that not
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only demographic factors but also asset holdings, seasonality influence the level of intensity in offfarm activities even more than the demographic effect.
Once farmers decide to engage in off-farm activities, intensity is driven by asset ownership, farm
income, and cash flow. Asset holding factors, education, and value of agricultural tools in 1997,
and value of livestock owned, total size of land owned as well as proportion of rented land in 1994
significantly affect intensity. Farm households with more educated members or more number of
students increase off-farm intensity.
Stifel (2010) analyze nonfarm economy, livelihood strategies and welfare of Madagascar using
2005 nationally representative integrated household survey data. The research paper, based on
household livelihood strategies, suggests that in households adopting family farm and non-farm
activities strategies members with less education are more likely to remain on the farm. On the
other hand those with more education perform higher-paying non-farm wage activities. With the
household livelihood choice models, education is associated with higher probabilities of non-farm
employment. Individuals with a lower secondary education are 7% more likely to work in nonfarm wage activities than those with no education. Individual having upper secondary education
increase the chance by 19% to work in nonfarm wage activities. Individuals having lower or upper
secondary education has less probability to work on the family farm for their primary employment.
Poor households with low levels of education generally face greater barriers than the non-poor in
their choices of high-return livelihood strategies.
Returns to schooling are largest among those in the non-farm sector in general and among the
wage employed in particular. The researcher found that returns to schooling for non-farm
employment are considerably larger than in farming. The paper finally concludes that education is
an important factor associated not only with non-farm employment opportunities for the rural
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population in Madagascar but also with higher earnings for those employed in the non-farm sector.
Individuals and households with little or no education face barriers not only to acquiring non-farm
jobs, but also to reaping the full benefits of the potentially high-return non-farm sector.
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Chapter Three
Econometric Model and Methodology
3.1Theoretical framework
Separable and non separable concept
In rural area, where markets fail or do not exist, households consume what they produce and
decision on their labor, production and consumption are made simultaneously. The situation in
which households don’t separate consumption and production decision is known as non separable.
On the contrary in separable household model production decisions are entirely independent of
consumption decision and labor supply decision. Lopez (1986) calls separable as recursive.
Recursive and separable are synonymies and used interchangeably. But recursive is possible when
market exist for goods and for labor. In addition there must be perfect substitution between homes
produced and purchased goods as well as hired labor and family labor. As Lopez (1986) reason
out, recursive model is not applicable. Transaction cost associated with off farm activities,
difference in skill required by on and off farm work or rationing in labor market, absence of
market for some goods make recursive model difficult to apply.
Unitary and collective household models
Unitary household model consider all household members as if they were one. Unitary household
model is inconsistent with differences in individual welfare within a household. Even though
households differ in their consumption and leisure time usage unitary model consider all members
have the same consumption and leisure time. Treatments given to household members also differ
because of gender, age, or relation to household head differences. Therefore, such harmony for
pooling resources together is not always present in farm households, making unitary decision
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making invalid.

Collective household model, unlike unitary household model, allows the

preferences of household members to differ.
3.2 Farm Household Modeling
The agricultural household model is one that combines production and consumption of rural
households (Squire et al 1986).
As Lopez (1986) explains there are different reasons that separable household model is not
applicable in the rural farm households. These reasons are also reflected in most rural part of
Ethiopia. There are transaction cost, imperfect substitution between family and hired labor,
absence of market for some goods in rural farm household of Ethiopia. In such situation, it is
reasonable to construct a non separable farm household model for the study area.
Therefore, the farm household model is set based on the following assumptions.


Well behaved utility function of the household



Market is assumed to be imperfect and commodities are heterogeneous



Households have different preferences farm and off work



Farm wage and off farm wage are not equal. Farm wage is determined endogenously by

variables related with production and consumption.


Land and other capital inputs are assumed to be fixed for the production cycle.

Labor supply decision of farm household members is viewed as the result of household utility
maximization subject to constraints on human time, income, and farm production. Household
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members are assumed to received utility from a vector of members leisure (l), a vector of
purchased goods (y1) and vector of exogenous variables to current household consumption
decisions (y2)

u = u (l , y1 , y2 ) − − − − − − − − − − − − − (1)
Household is assumed to face three constraints on resource. These are
1.

Time(T) allocated between farm work(Tf) and off farm work(Tof) and leisure(l)
T = T f + Tof + l − − − − − − − − − − − − − ( 2)

2.

Household income- received by members of household from off farm work at wage rate

(Wof) net farm income and other household income(A).

Pf Q f − Px X f + Tof Wof + A ≥ P1Y1 − − − − − − − −(3)
Where Qf is total output, Pf is price of farm output, Px is price of variable inputs, Xf is variable
farm inputs, P1 is price of purchased goods.
3.

Potential size of the household output
Q f = Q f (T f , X f , K f ) − − − − − − − − − − − − − −( 4)

Kf is anything that affecting farm production but exogenous to current production decision.

The utility function is maximized subject to these three constraints using the Lagrange method.

L = U (l , y1 , y2 ) + λ (T − T f − Tof − l ) + γ ( Pf Q f − Px X f + Tof Wof + A − P1Y1 ) + δ (Q f − Q f (T f , X f , K f ) − − − −(5)

∂L
∂Q
= −λ + δ
= 0 − − − − − − − (6)
∂T f
∂T f
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∂L
= −λ + γWof = 0 − − − − − − − −(7)
∂Tof
∂L
= U l − λ = 0 − − − − − − − − − − − (8)
∂l
∂L
∂Q
= −γPx − δ
= 0 − − − − − − − (9)
∂X f
∂X f
∂L ∂u
=
− γP1 = 0 − − − − − − − − − −(10)
∂y1 ∂y1

∂L
= T − T f − Tof − l = 0 − − − − − − − −(11)
∂λ

∂L
= Pf Q f − Px X f + Tof Wof + A − P1Y = 0 − − − − − (12)
∂γ
∂L
= Q f − Q f (T f , X f , K f ) = 0 − − − − − − − − − − − (13)
∂δ

Where λ , γ , δ are Lagrange multiplayer’s
The quantity of off farm work by each household members equal his time less time for leisure and
for farm work.
Tof = T − T f − l − − − − − − − − − −(14)

Equation

(7)

provides

− λ + γWof > 0 or Wof >

the

optimal

condition

for

off

farm

participation.

If

γ
, then off farm wage offer is greater than the marginal values of an
λ

individual’s farm work or leisure.
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3.3 Econometric model
Education enhances an individual ability to adopt and engage in different types of work. Welch
(1970, cited in Jolliffe(2004)) model education as contributing to the production of two products.
The model show that education can directly increase production of each item and it also improve
the allocation of resources thereby increase production. Jolliffe modified the model of Welch
(1970) where two goods are farm and off farm income and ask whether there is any evidence that
education improve the income from both type of work. The model for this paper is adopted from
Dean Jolliffe (2004). To find out how the return to education influence farm and off farm work and
whether the farm household allocates labor accordingly, it is better to examine how education
affects farm income, farm labor supply, off farm income and off farm labor supply.
Therefore, household utility is modeled as a function of leisure ( l ) and sum of farm ( y f ) and off
farm ( yo ) income. Household leisure is the different between total stock of household time and
sum of hours worked on and off farm.
U = u ( y , l ) − − − − − − − (1)

U = u ( y f + y o , l ) − − − − − ( 2)
y f ( E , l f , x f ,θ f )

y o ( E , l o , xo , θ o )
l = l( xh ) − l f − lo − − − − − − − (3)
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MaxU {y fm (E f , l f , x f , θ f ) + y o (E o , l o , xo , θ o ), L( x H ) − l f − l o

} − − − − − − − − − − − (4)

subject to: L( x H ) ≥ l f + l o , l f ≥ 0, l o ≥ 0

where y f and yo are income from farm and off farm activities , E is education, l f and lo
household labor supply to farm and off farm activities , x f and xo

is

measures factors that affect

farm and off farm income (asset, land, non labor income, etc) and θ represents unforeseen shocks
in farm and off-farm income . The subscript, f, denotes a farm variable and o denotes off-farm. The
total stock of potential household labor supply, L, is a function of a vector of household
characteristics including composition of the household which is given by Xh.
Cotlear (1990) describes three different types of education: formal2, non-formal3 and informal4.
Whose education matter in farm and off farm labor supply and income is another question should
answer first. Most researchers use years of schooling of the head, average education of the
household and maximum education in the household. Basu and Foster (1998) argue that only one
person need be educated in the household for the whole household to benefit from schooling.
Jolliffe(2002) argue that average education of the household is more significant than one (

2

institutionalized, chronologically graded and hierarchically structured educational system

3

any organized, systematic, educational activity carried on outside the framework of the formal
system to provide selected types of learning to particular subgroups in the population, adults as
well as children

4

the lifelong process by which every person acquires and accumulates knowledge, skills,
attitudes and insights from daily experiences and exposure to the environment
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household head) person education in the household. This paper considers both cases i.e. both the
household head education and average education of the household.
Production and consumption decisions of the household are separable, when markets do not fail for
a given household. A household model is said to be separable model when the household behaves
as a pure profit maximizing producer. The profit level achieved in turn affects consumption, but
without affecting production decisions. By contrast, non-separable model is household’s decisions
regarding production (use of inputs, choice of activities, desired production levels) are affected by
its consumer characteristics (consumption preferences, demographic composition, etc.). For those
households that supply labor to the wage market, solving Eq. (4) results in an allocation of
household labor such that the values of the marginal product of farm and off-farm labor are
equated to an exogenously determined market wage. But markets are not complete in developing
countries.
When labor markets are not complete, an allocation of household labor is equated to an
endogenously determined shadow wage, ws:

∂y f (E f , l f , x f ,θ f

)

∂l f

=

∂y o (E o , l o , xo ,θ o )

∂l o

= w s − − − − − − − − − (5)

When ws is a function of household characteristics and all factors that affect income , and the
household supply of labor into farm and off-farm activities is given by:

(

(

)

)

Li = Li X h , y f E f , l f , x f ,θ f , y o (Eo , l o , xo , θ o ) = Li (E , xi , θ i ) − − − − − − − (6)

(

)

Yi = y i E , l i (E , x, θ ), xi , θ i − − − − − − − − − − − − − − − − − − − − − − − − − (7 )
*

Yi = y i (E , xi , θ i ) − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − − (8)
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Estimation of Eq. (6) provides a measure of the extent to which education affects the allocation of
labor into farm and off-farm activities. Estimation of Eq. (8) provides an estimate of the total effect
that education has on farm and off-farm income. Estimation of Eq. (7) provides the measure of the
direct effect of education on farm and off-farm income by conditioning on the level of household
labor supply.

Li = f (Education, HHsize, Ndpt , Mhhead , HHage, asset , nonlaborin come, plotsize, livestockvalue, DillH , DillW , Dregion )

(

Yi = f Education, l i , asset, nonlaborincome, plotsize, livestockvalue, DillH , DillW , Dregion
*

)

Yi = f (Education, asset , nonlaborincome, plotsize, livestockvalue, DillH , DillW , Dregion )
Description of variables
1.

Education- the paper takes household head’s education and average education of the

household. The study considers that the household head is a decision maker in the house and
his/her education has influence on labor allocation of the household. The household head’s
education is analyzed in different level. In some cases the overall human capital in the household
may have more influence on the allocation of labor in the household than the household head’s
education. To see the effect of these two different education in the household labor supply and
income, the paper take both household head’s education and household average education as
explanatory variable alternatively.
2.

Household size- Household size accounts for the number of individuals in the house. Having

larger household number increases the labor supply of farm and off-farm activities. Beyene (2008)
in his study of Determinant of off farm Participation Decision in Rural Household of Ethiopia
states first and second reason why households participate in off-farm activities. In the first reason
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limited agricultural incomes take the highest share and in the second reason large family size take
the first rank. This study also expect those household having more family size supply more labor
for farm and off farm activities.
3.

Number of dependents - This is the number of individuals in the household whose age is less

or equal to 7 years or whose age is greater or equal to 65. The age limit to include a member as
dependent differs from research to research; some take children aged less than 15 years. In case of
Ethiopia, Beyene (2008) takes this to be less than five years and above sixty five as dependent. The
questionnaire has one question “At what age did they (children) participate in farm/household
activities for the first time? The answer for this varies from household to household and from
region to region, but the most frequently expressed year is 5-7 years. In addition when the
questionnaire ask about marital status it specify age >=7 years. It implies that those individual
above seven years old can participate in labor force. So it is logical to take age of dependency less
or equal to seven years in case of Ethiopia. A rural household with more number of dependents is
expected to have less participation in the labor supply. But, there is also another argument that
more number of dependent in the household requires more money. To fulfill money demand the
household may reduce their leisure and supply more labor.
4.

Age of the household head- age of the household head also matter in labor supply. Even

though older household head generate experience that increase the marginal value of time in off
farm and farm activities, the overall labor hours reduce and demand for leisure increase. So, older
household head is expected to participate less in the labor supply.
5.

Marital status of the head- the marital status of the household head may be married, single,

divorced or windowed.

It is expected that a household headed by married person supply more
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labor to farm activities. Most of the time those who do not married has a tendency to move from
place to place to search the off farm activities.
6.

Asset- this is the monetary value of all assets that the household seize in the house. Some

assets are important for farming activities and some are important for off farm activities. Those
farmers having more assets which relevant for farming have more chance to participate in farm and
those household having more asset which is important for off farm activities can participate in off
farm activities. The household also have asset which improve the wellbeing of the household. It is
difficult to determine the sign in which asset affect the labor supply of the household.
7.

Non-labor income- this includes all income as gift, remittance, donation/ aid, other transfer

and compensation. These types of income reduce the working hours and increase time to leisure.
Hence, households having more of non labor income is expected to supply less labor to farm and
of farm activities.
8.

Farm size-farm size, in this study, is the farm area in hectares that households seize. All the

local unit of land measurement convert in to standard unit i.e. hectare. Land in the rural household
is beyond factor of production. Land can determine not only the labor allocation of the household
but also determine many other issues in the community. Those household having more farm land
allocate more labor to farm activities and those farm household who have less farm area may
allocate their household labor to off farm activities.
9.

Value of Livestock – this is the monetary values of all livestock that the household own.

Either type of livestock or number of livestock determines the labor allocation of the household.
Those households who have more value of livestock are expected to allocate more labor for farm
activities. This is because some livestock are important for farm activities itself.
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10. Health status of the husband and wife- different unexpected things can determine the labor
allocation of the household as well as the income. Among these, the illness of the husband or/and
the wife is one. It has adverse effect in labor allocation and income generating of the household. It
is taken as dummy, 1= yes there is illness of husband

0 otherwise in the last 12 months (using

2001E.C as reference).
11. Regional dummy- these regional dummy set to capture the regional difference.

Table 3.1: Description of variables

Variables

Description

-Dependent variables
Lnfarmlaborday

This is the labor day spent on farm activities by a household.

Lnofffarmlaborday

This is labor day spent on off-farm activities by a household.

Lnfarmincome

Income from farm activities

Lnofffarmincome

Income from off farm wage employment activities.

Hhsize

Household size- number of individual in the house.

Ndpt

Number of dependents

HHage

Household head age

Mhhead

=1 if the head is married, 0 otherwise

Dadultedu

=1 if the household head has attended adult literacy program, 0
otherwise
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Dprimary

=1 if the household head has primary education, 0 otherwise

Dsecondary

=1 if the head has secondary education, 0 otherwise

Dchedu

=1 if the head has some church/mosque school

Averageedu

This is average education of the household

Lnasset

The monetary value of asset

Lnvaluelivestock

Value of livestock

lnNonlaborincome

Non labor income

lnTotalpotsize

This is the farm plot in hectares

DillH

=1 if the head is ill, 0 otherwise

DillW

=1 if the wife is ill, 0 otherwise

Dregion

Regional dummy.
Damh=1 if region is Amhara,0 otherwise.
Dsnnp=1 if region is SNNP, 0 otherwise.
Dtig=1 if region is Tigray, 0 otherwise. Oromia region is used as
a reference.

*ln is natural logarithm

These four dependent variables, i.e. farm labor supply, off farm labor supply, farm income and off
farm income are regressed on the set variables including education. Ordinary least square (OLS) is
used to estimate all relationships.
The above equations can combine the effect of education on farm and off farm income of the rural
household. Dean Jolliffe (2004) has done the same analysis in rural Ghana.

Most research

conducted in Ethiopia considered education as a determinant of off farm income (Beyene 2008,
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Adugna 2006) others focus on how education increase labor productivity and efficiency in rural
households ( Assefa and Asfaw 1997). There is a research gap to deal with the impact of education
simultaneously on the farm and off farm income. In Eq(6) we can determine how education affects
the labor allocation. This labor allocation between farm and off farm activities can cause income
differences. But to know that this income difference is due to labor allocation or directly due to
education, eq(7) and eq(8) are estimated.

This research paper, therefore, has the advantage of

estimating the effect of education on both farm and off farm income.
The estimation is that, first estimate the farm and off farm labor supply (Eq6) and farm and off
farm income (Eq.8). All four independent variables (farm labor, off farm labor, farm income and
off farm income) are regressed on the set of variables which includes education. Estimation of
farm income and off farm income based on Eq(8) combine the direct and indirect effect of
education together . In order to separate these effects Eq(7) is

estimated. This equation is

estimated for farm and off farm income as a function of household labor supply to farm and off
farm activities.

When labor is included as explanatory variables, endogeneity is suspected and found that labor
supply is endogenous. One solution for enodogeneity is using instrumental variables (Cameron,
2009). These instrumental variables must be correlated with labor supply. In order to instrument
household farm and off farm labor, it is necessary to find variables that are correlate with labor
supply but not with farm and off farm income. This can be variables used to estimate labor supply
but not for farm and off farm- income. Variables that are correlated with household labor supply
and are excluded from farm and off farm income estimation are household characteristics i.e.
household size and number of dependents. These two variables have correlation with labor supply
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but not with farm and off farm income directly. So labor supply in this case is instrumented. The
estimation is two stage least square method. In the first stage labor supply is estimated from Eq(6)
and predicted value of labor is saved and used to estimate Eq(7).
.
One of the main assumptions for the ordinary least squares regression is the homogeneity of
variance of the residuals. The study tests whether heteroskedasticity is present. White’s general
heteroskedaasticity test is confirmed the existence of heteroskedasticty. So, heteroskedasticity in
this study is corrected by using hetereoskedasticity-robust standard errors estimation.
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Chapter Four
Empirical Analysis

This chapter has two main sections, data description and model estimation. The first section
presents the statistical description of data used for analysis and the second section is econometric
model estimation.
4.1 Data Description
4.1.1 Demographic Characteristics of the Households
The demographic characteristics of the households are basic determinants of household labor
supply to farm and off farm activities. Some of the household characteristics included in this study
are household size, number of dependents, age of the household head and marital status of the
household head.
Household size
The household size accounts for the number of individuals in the house. From large family size
there is a chance to get more labor force. The average household size of the sample households is
5.79. The minimum and maximum household size is one and sixteen respectively. The average
household sizes as well as individual household sizes differ from region to region. The maximum
household size and the average household size are 16 and 6.10, respectively, in Oromia region.
The Amhara region has the minimum of both.
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Number of dependents
The numbers of dependents in this study are defined as members under 7 or greater than sixty-five
years of age. The number of dependants determines the household labor supply, but it is difficult in
which direction it does so. Some argue that as the number of dependents increases, households
decide to supply more labor to fulfill the household basic needs and satisfy the daily requirements
of the household; others argue that the number of dependents deter the household to participate in
the labor market because the household requires time to take care of dependents. From the total
households sampled, 165 do not have dependents in their houses. The remaining have dependants
varying from one to seven. The average number of dependents in the households is 2.63. On
average, 2.63 individuals are depending on the remaining members of the household.
Age of the household head
Age has its own effect on the labor supply. As the household head gets older and older, she/he can
get more experience in farm or off-farm activities. But most of the time, at adult age, off farm
activities participation increases. At older ages the overall labor supply reduces and demands for
leisure increases. There is a single person who is a household head at the age of 14 and a single
person who is a household head at the age of 120. The average age of the household heads is 52.66
years.
Marital status of the household head
The sample of the household head shows that 65.20% of the household heads married single
spouse and 2.5% married more than one spouse. The remaining is single (3.26%), divorced
(5.79%) and windowed (23.16%).
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4.1.2 Education of the household

The rural households of Ethiopia have access to both formal and non-formal educational in their
surroundings. From the total of 1565 household heads, 729 household heads (46.58%) did not have
any formal or non-formal education. The remaining 53.42% have either formal or non-formal
education.
Table 4. 1: Educational level of the household heads
Educational level

Number of household heads

percent

Not educated

729

46.58

Adult literacy program

288

18.40

Primary education 5

426

27.22

Secondary education

73

4.66

Above secondary education

2

0.12

Some church/mosque school
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3.00

1565

100

Total

Table 4.1 depicts that 46.58% of the household heads do not have any education. Even those who
have education are concentrated around primary and adult literacy program. The numbers of
household heads who have the next higher education reduce as the education level increases. These
show that most of the rural households of Ethiopia are not educated. If they are, it is mostly adult
and primary education. Only few household heads have secondary and above secondary education.
5

Primary education of Ethiopia is of eight years duration(1-8)
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In this study above secondary education means those household heads have educational levels
above grade 12. The regional distribution of education is also different. For example, from the total
household heads that have adult education 164(56.94%) are in Amhara region, 100 (34.27%)
household heads are in Oromia region, 16 (0.05%) household heads are in SNNP region and 8
(0.027%) household heads are in Tigray region. Those household heads having primary education
are concentrated in Oromia region; they are 178 in number. In Tigray region this number is much
lower, at 19. From the total household heads, who have secondary education, 36 are from Oromia
region, 29 are from SNNP region, and 8 from Amarha region.
Considering the household head is a decision maker in the house, his/her education is expected to
have impact on any household activities. However, analysis based on the educational level of
household head seems logical when only head’s education is relevant in the household. In most
cases others’ education is also important in the household. Those households with an uneducated
heads may not necessarily be less benefited from education if some other members of the
household have some schooling. It means education of any other members of the household can
also influence in household activities. To capture this household capital formation, the study uses
average education of the household. This average education consists of only formal education of
the household members. It is difficult to get the average education of the household including nonformal education because some of non-formal educations have neither specific years of
accomplishment nor stepwise classified years. In rural households of Ethiopia where the survey
was conducted, 3.19 years of formal schooling is available on average. It is almost equivalent to
the end of the first cycle 6of primary education.

6

First cycle of primary education is 1-4
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4.1.3 Off-farm wage employment income
In rural Ethiopia, households are engaged in both wage and self-employed off-farm activities. In
this study off-farm activity refers to only off-farm wage employment activities. Self-employed off
farm activities are not included in this paper; the reason is that those households who are engaged
in self-employment activities did not have specific time (in days or hours).About 52% of the
sample households reported that they participated in off-farm wage employment. The most
frequently listed off-farm wage employment activities are traditional labor sharing, paid farm
work, religious work, unskilled non-farm work, food for work, skilled laborer (building,
Thatching), etc. In terms of location where they are employed, 88.2% were employed in their
villages, 7.72% were employed in other villages and 3.22% were employed in local markets. A
very small fraction of the households were employed in Addis Ababa. On average, those
households who participated in off-farm wage employment earned 907.73 birr7 annually. The
annual income from off farm wage employment ranges from 9 birr to 79952 birr.
4.1.4 Farm income
Farm income is the aggregate of income from crop production, income from animal product
sales, and income from animal sale. The amount of crop produced in the “mehere” and “belge’
seasons were converted into monetary value using prices as weights. In addition, the farm
households have income from sales of animal products (eggs, butter, skin, milk, meat, etc). Sale of

7

Birr is the national currency of Ethiopia
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animal is another source of income for rural households. The maximum income is obtained from
crop production, in which many households are engaged.
Table 4.2: Farm income of households

Source of farm income

Mean income

Std. dev

Min.

Max.

crop production

17860.33

50012.75

0

1088320

Animal sale

840.017

1636.83

0

17600

Animal products sale

543.00

2192.615

0

55200

The farm income of the household is, therefore, the sum of the three farm incomes. The household
can fetch income either from all sources, single source or combination of any two. From the total
households, 559 households got farm income from all crop production, animal sale and animal
product sales. There are also households who got their income from single sources; 380
households got their farm incomes only from crop production; 20 households from animal
products sale and 12 households got farm income only from animal sales. The number of
households who generate income from a combination of either of the two sources are many. To list
some of the combined income households, 233 households got farm income from crop and animal
products sale, 294 from crop and animal sale, 42 households generated farm income from animal
product sale and animal sale.

56

When the overall farm income is analyzed, there are households who did not have any income
from farm activities and a household having 1089860 birr annual farm income. On average the
rural households got 19243.16 birr from farm activities.
4.1.5 Assets of the household
These represent the monetary value of all assets in the household. The household can accumulate
different types of assets, some of the assets may be important for farming activities which improve
and motivate the households to work on farm. There are also assets, which are important for offfarm participation. Those households having such assets may have more chances to engage in offfarm activities. In addition, the households may have assets, which improve the general wellbeing
of the households. The aggregate asset values in the households range from a minimum of 3 birr to
a maximum of 213978 birr. On average the households hold assets, which are valued at 2984.87
birr.
4.1.6 Livestock of the household
The number of livestock in the household is another form of asset formation. But this livestock
wealth has special meaning for farm households. Livestock in the rural households is more than
asset. This is because some livestock serve as capital. The values of livestock, which the
households have, can determine the labor allocation of the household as well as the income of the
households. Regarding labor supply, livestock has its own role but either the type of livestock or
the numbers of livestock they own determine in which activities they participate. The study takes
the value of livestock, which the households possess. In this regard there are households who did
not have any livestock. There is also a household from Oromia region whose livestock has a value
of 82700 birr.
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4.1.7 Size of farm land
This is the size of the household farm in hectare. The local unit of farm area measurement was
converted in to hectare using conversation factors in each peasant association. A household having
large farm area is expected to supply more labor to farm activities and less to off-farm activities.
Table4.3: Total farm size by region

Region

Mean farm size (in Stand dev.

minimum

max

hectares)
Tigry

0.69

.85

0.125

10.06

Amhara

3.25

17.71

0.002

362.5

Oromia

3.07

8.56

0.008

163

SNNP

1.83

8.29

0.002

162.625

The farm sizes of the households differ from household to household and from region to region.
From the total households, four households have a minimum of 0.002 hectares of farmland. There
are some households having very vast farm land which is more than 100 hectares. The average
farmland size of all four regions is 2.57 hectares.
In Tirgay region, households have the mean farmland area of 0.69 hectare. The minimum and
maximum farmland area for Tigrian household is 0.125 and 10.06 hectares, respectively. This
region, relative to other three regions, has the smallest average farm size. In other three regions
namely, Amhara, Oromia and SNNP, the average farm size is better than that of Tigray region.
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4.1.8 Non labor income
Non-labor income reduces the motivation of households to participate in the labor market in
general and labor supply to farm and off-farm activities in particular. Beyne (2008) explains that
non-labor income has a positive effect on marginal value of non- work time and hence negative
effect on participation of labor in off-farm activities. These show that, individuals having more
non-labor income may have less participation in the labor supply of farm and off-farm activities.
The main sources of non-labor income for households are donation /aid, gift, remittance,
compensation, inheritance and other transfers. From the total non-labor income that households
got, donation/ aid accounted for 66.14%. The remaining are; gift (20.04%), remittance (9.73%),
compensation (1.45%), inheritance (0.18%) and other transfers (1.75%). From the total sample
households, 51.55% of the respondents have non-labor income. These households have, on
average, 708.23 birr annual non-labor income.
4.1.9 Health status of the household
This considers the health status of the husband or wife in the household in the last twelve months
using 2001E.C as base year. The paper considers these as a shock to the households. There are
different shocks which affect the overall labor supply and income of the households. Among these
the illness of the husband and/or wife and death of husband and/or wife is expected to have
negative impact on the labor supply and income generating capacity. From the total number of
sample households, 194 households faced illness of husband and 172 households faced illness of
wives. There are also deaths in the households-79 husbands and 27 wives died during the period.
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Table 4.4: Descriptive Statistics

Variable

Description

Mean

Hhsize

Number of individuals in the house

Ndpt

Min

Max

5.766349 2.59067

1

16

Number of dependents in the house

2.639365 1.814659

0

11

HHage

Age of the household head

52.66304 15.01216

14

120

Mhhead

Marital status of the household head, 1= married 0
.6515345 .4766367
otherwise.

0

1

Dadultedu

=1 if household head has adult literacy program

.1835038 .3872028

0

1

Dprimaryedu =1 if household head has primary education

.2717391 .4449984

0

1

Dsecondary~u=1 if household head has secondary education

.0466752 .2110097

0

1

Dchedu

.0300512 .1707827

0

1

averageedu Average education of the household8

3.192378 2.389651

0

13

Farmincome Income from all farm activities

19221.51 50447.07

.1

1089860

employment
909.2183 3767.312

1

79952

=1 if household head has church/mosque school

Income

from

off

farm

wage

wageofffar~e

Std. Dev.

participation.
farmlabordayTotal number of days spent on farm activities

70.16874 76.24778

1

831.5

labordaywa~fTotal number of days spent on wage employment

40.06227 51.83557

1

362

2956.246 8728.351

3

213978

Asset

The monetary value of all asset in the house9

8

Average education of the household is only for formal education in the household.

9

These assets did not include the value of the house.
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Valueofliv~k Value of livestock in the household

7821.037 10668.32

1

82700

Nonlabouri~eNon labor income

1099.34

0

50274

Totalplots~e total farm size in hectares

2.570916 11.37964

.002

362.5

DillnessofW =1 if the wife is ill

.1091954 .3119838

0

1

DillnessH

=1 if husband is ill

.1234882 .3291015

0

1

Dtig

=1 if region is Tigray

.0938491 .2917111

0

1

Damh

=1 if region is Amhara

.2663285 .4421782

0

1

Dsnnp

=1 if region is SNNP

.2650602 .4415053

0

1

*Oromia region is used as a reference.
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4248.391

4.2 Econometrics Estimation and Discussion
4.2.1 Determinants of labor supply
In this section, the study analyses the factors that affect the labor supply to farm and off farm wage
employment, including education and other explanatory variables. The study considers education
in two different ways; the first considering the household average education and its effect on the
labor supply and the second is taking the household head education alone and its effect on the
labor supply.
Average education of the household
When average education of the household is used as explanatory variable, it has differential
impacts on the labor supply to farm and off-farm wage employment activities.
The effect of average education on farm labor supply is negative and statistically significant.
Keeping other variables constant, one additional year of schooling in the household reduces their
farm labor day by 6.4%. The effect of this average education on the off-farm labor supply is
positive. One additional year of schooling in the household’s average education increases off-farm
labor supply of the family by 6.6%. This implies that as the household gets more average
education, the time they spend on farm activities decrease and the time they spent on off-farm
wage employment increases. Average education of the household, therefore, increases off-farm
work and reduces farm work. The result for farm labor supply is presented in Table 4.5. Huffman
(1980) found that increased farmers’ education increases off-farm work directly.
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Table 4.5: OLS Estimation of farm labor supply (in days)

lnfarmlabo~y
Hhsize
Ndpt
HHage
Mhhead
averageedu
lnAsset
lnValueofl~k
lnTotalplo~e
lnNonlabou~e
DillnessofW
DillnessH
Dtig
Damh
Dsnnp
_cons

Coef.
.1408461
-.1373599
-.0037247
.3536005
-.0648788
.118859
.1145846
.2240331
-.006859
-.0860756
-.0207028
-1.742212
-.3030284
-.0913861
1.813731

Robust
Std. Err.
. 0 2 2 7 8 95
. 0 2 8 9 0 59
. 0 0 2 2 6 31
. 0 6 9 8 3 42
. 0 1 5 5 0 73
. 0 3 4 5 2 87
. 0 1 8 0 0 61
. 0 3 9 9 3 14
. 0 1 1 1 0 19
. 0 9 0 7 1 56
. 0 8 4 3 6 33
. 1 1 9 9 1 89
. 0 8 1 1 0 21
. 0 8 9 0 1 92
. 2 4 8 7 7 64

t

P>|t|

6.18
-4.75
-1.65
5.06
-4.18
3.44
6.36
5.61
-0.62
-0.95
-0.25
-14.53
-3.74
-1.03
7.29

0.000
0.000
0.100
0.000
0.000
0.001
0.000
0.000
0.537
0.343
0.806
0.000
0.000
0.305
0.000

[95% Conf. Interval]
. 0 9 6 1 40 5
- . 1 9 4 06 4
- . 0 0 8 1 64 2
. 2 1 6 6 08 5
- . 0 9 5 2 99 1
. 0 5 1 12 5
. 0 7 9 2 62 5
. 1 4 5 7 00 6
- . 0 2 8 6 37 3
- . 2 6 4 0 30 1
- . 1 8 6 1 96 3
- 1 . 9 7 7 45 4
- . 4 6 2 1 24 4
- . 2 6 6 0 12 9
1 . 3 2 5 71 3

. 1 8 55 5 1 8
- . 0 8 06 5 5 8
. 0 0 07 1 4 8
. 4 9 05 9 2 5
- . 0 3 44 5 8 4
. 1 8 65 9 3 1
. 1 4 99 0 6 7
. 3 0 23 6 5 5
. 0 1 49 1 9 4
. 0 91 8 7 9
. 1 4 47 9 0 7
- 1 . 50 6 9 7
- . 1 4 39 3 2 4
. 0 8 32 4 0 7
2 . 30 1 7 5

Household Head’s Education
The household head is considered as a decision maker in the house. In decision making process
his/her education has its own contribution in the household. So the question is that how his/her
education affects the labor supply of the household. In this section the study makes analysis taking
the household’s head education alone. Household heads have different level of education.
Adult education of the head - Table 4.6 shows the effect of household head education on farm
labor allocation of the household (the result for off farm labor supply with household head
education, present at appendix A1). The result shows that the coefficient on adult education of the
household head has positive sign in on farm labor supply model though it is not statistically
different from zero.
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Table 4.6: OLS estimation of farm labor supply with household head education

lnfarmlabo~y
Hhsize
Ndpt
HHage
Mhhead
Dadultedu
Dprimaryedu
Dsecondary~u
Dchedu
lnAsset
lnValueofl~k
lnTotalplo~e
lnNonlabou~e
DillnessofW
DillnessH
Dtig
Damh
Dsnnp
_cons

Coef.
.1311565
-.0993983
-.0089834
.4701339
.1234638
-.1079797
-.3698446
-.0941152
.0901693
.1287511
.1991247
-.013322
-.1752502
-.0072247
-1.72981
-.4020874
-.043563
1.902633

Robust
Std. Err.
. 0 2 0 5 31
. 0 2 5 2 3 78
. 0 0 2 3 3 12
. 0 6 9 8 1 43
. 0 8 3 8 2 23
. 0 7 6 9 5 84
. 1 3 3 2 2 54
. 2 0 0 8 0 27
. 0 3 4 0 9 66
. 0 1 6 4 0 45
. 0 3 8 4 8 08
. 0 1 1 0 0 23
. 0 8 7 6 0 56
. 0 8 5 9 0 17
. 1 1 5 7 84
. 0 8 2 7 0 45
. 0 8 8 1 3 94
. 2 4 3 3 2 15

t

P>|t|

6.39
-3.94
-3.85
6.73
1.47
-1.40
-2.78
-0.47
2.64
7.85
5.17
-1.21
-2.00
-0.08
-14.94
-4.86
-0.49
7.82

0.000
0.000
0.000
0.000
0.141
0.161
0.006
0.639
0.008
0.000
0.000
0.226
0.046
0.933
0.000
0.000
0.621
0.000

[95% Conf. Interval]
. 0 9 0 8 84 4
- . 1 4 8 9 02 7
- . 0 1 3 5 56 1
. 3 3 3 1 91 7
- . 0 4 0 9 55 3
- . 2 5 8 9 35 2
- . 6 3 1 1 68 9
- . 4 8 7 9 93 6
. 0 2 3 2 88 1
. 0 9 6 5 73 4
. 1 2 3 6 43 9
- . 0 3 4 9 03 1
- . 3 4 7 0 90 4
- . 1 7 5 7 22 6
- 1 . 9 5 6 92 3
- . 5 6 4 3 13 9
- . 2 1 6 4 50 1
1 . 4 2 5 35 3

. 1 7 14 2 8 5
- . 0 49 8 9 4
- . 0 0 44 1 0 6
. 6 0 70 7 6 1
. 2 87 8 8 3
. 0 4 29 7 5 7
- . 1 0 85 2 0 4
. 2 9 97 6 3 3
. 1 5 70 5 0 6
. 1 6 09 2 8 8
. 2 7 46 0 5 6
. 0 0 82 5 9 2
- . 00 3 4 1
. 1 6 12 7 3 2
- 1 . 5 02 6 9 8
- . 2 3 98 6 0 9
. 1 2 93 2 4 2
2 . 3 79 9 1 3

Primary education of the head- the effect of primary education of the household head on farm and
off farm labor supply is not statistically significant. Even though it is not different from zero, the
effect of primary education of the household head on labor allocation of the households to farm
activities is negative and to off-farm activities is positive. A household headed by a person having
primary education did not show significant difference on the labor allocation of the household than
others whose head do not have primary education. This implies that primary education of the
household head cannot influence the household labor supply to farm and off-farm activities.
Secondary education of the head- secondary education of the household head has statistically
significant impact on labor allocation of the households. Its effect on farm labor supply is
statistically significant and negative. A household whose head has secondary education applies
less labor to farm activities. For all households who participated in on farm activities, the relation
between the heads secondary education and number of days spent on farm is negatively related. On
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the contrary, the effect of household head secondary education on off-farm wage employment
labor supply is positive and statistically significant. Those households headed by a person having
secondary education apply more labor day to off-farm wage employment activities than other
households who do not have a head with secondary education.
Some church/mosque education of the head- The effect of some church or mosque education of
household heads is insignificant in labor allocation of the household to farm and off-farm wage
employment activities. Even though some church/mosque education of the household head has
insignificant difference, its effect in both farm and off farm labor supply is negative.
Household characteristics and other variables, in addition to education, also have influences on
farm and off farm labor supply of households. The following interpretation is made based on the
average education of the household. (See Table 4.5)
Household size- family is the source of labor for farm as well as off-farm activities. Household
size has a positive and statistically significant relation with farm and off-farm wage employment
labor supply. A household with more family size has more labor supply in farm activities as well
as off farm wage employment activities. One additional person in the household can increase the
number of days on farm activities by 14.08%. For off-farm wage employment activities, one
additional person in the household can increase the labor supply by 10.28%. Tassew (2000) found
that household size is significant and positive in off-farm self employment activities in Tigray
region. In general those households having more family size supply more labor for both farm and
off farm wage employment activities.
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Number of dependants- number of dependents in the household has negative relationship with
the number of days spent on farm and off-farm wage employment activities. So, the number of
dependants influences labor allocation of the household to farm and off farm wage employment
activities negatively. One additional dependent in the household reduces the number of days spent
on farm activities by 13.75%. This negative effect is higher in off-farm wage employment. One
additional dependent in the household reduces off-farm wage employment days by 18.80%. As the
number of dependents in the household increases, the number of days allocated to for farm
activities and off-farm wage employment activities decreases.
Age of the household head- age of the household head is not statically significant in the
determination of both farm and off-farm wage employment labor supply.
Marital status of the household head- there is a difference between married and not married
household heads regarding labor supply of households to farm activities. Being a married head in
the household increase the number of days spent on farm activities than those households whose
heads are not married. Even though statistically insignificant, the effect of marital status of the
household head on off-farm labor supply is positive.
Asset- the value of assets that the household owns positively affects labor allocation of the
household to farm activities. A household who has higher value of assets spent higher number of
days on farm activities. As the household asset value increase by one percent the labor supply of
the household to the farm activities increases by 11.88%. But the effect of asset value in the offfarm wage employment is insignificant.
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Value of livestock- the relationship between the value of livestock and the number of days spent
on farm activities is positive and statistically significant. A one percent increase in the value of
livestock that the household owns can increase the number of days spent on the farm activities by
11.45%. The value of livestock that the household owns affects off-farm labor supply negatively.
A one percent increase in the value of livestock reduces the labor days to off-farm activities by
15.07%. It means when households have smaller value of livestock, they spend more of their labor
on off-farm wage employment and when the value of livestock that the household owns increase
the households labor days spent on farm activities increase. The reason is that some livestock are
used directly for farm activities. In another words, those households who have more value of
livestock give more labor to farm activities and those household who have less value of livestock
give more labor to off farm wage employment activities.
Non-labor income- the effect of non-labor income is negative for farm labor supply and off-farm
labor supply. Non-labor income increases the demand for leisure and reduces the labor supply. The
effect of non-labor income is significantly reflected on off farm labor supply. As the household
gets more non labor income the labor days they spend on off-farm wage employment activities
decrease. A one percent increment of non labor income in the household causes a 6.4% reduction
of labor supply to off-farm wage employment. Its effect is also negative on farm labor supply but it
is statistically insignificant.
Farm size- the farm size that the household operates and farm activities that are undertaken by
households is highly interrelated. Farm size also has its own effect on the labor allocation of the
household. In this study, farm size and labor allocation of the household to farm activities are
positively correlated. Those households having more farm area allocate more labor to farm
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activities. The effect of farm size on off-farm labor allocation is negative, but it is not statistically
significant.
Illness of husband or wife- these two are used to capture shocks to the household. If there is
illness of the husband or wife in the household, there may be a change in the labor allocation to
farm and off-farm activities. The coefficient of this factor in both labor allocation to farm activities
as well as to off-farm wage employment activities is negative but it is not statistically significant.
Regional dummies – these regional dummies are used to capture the regional differences. There is
significant difference between regions regarding labor allocation to on farm and off-farm activities.
Using Oromia region as reference, being in Amhara and Tigray regions decreases the labor supply
to farm activities. But there is no statistically significant difference in labor allocation to farm
activities between Oromia and SNNP regions. When we compare off-farm labor supply of Oromia
with SNNP and Tigray, being SNNP and Tigray increase the off farm labor supply. But regarding
off-farm labor supply, there is no difference between Amhara and Oromia regions.
The effects of all the above variables on farm and off farm labor supply are also analyzed with
using the household head education. There is no change in the signs or significance levels of the
variables as the education change from average education of the household to household head
education. (See Table 4.6)
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4.2.2 Determinants of farm and off farm income
Education
Farm and off farm activities are determined by many factors among which education has its own
role. To see whether education, along with other variables, has significant impact on farm and off
farm incomes, we estimated equations (7) and (8).
Estimation of Equation (8) provides total effect of education on farm and off farm incomes.
Estimation of Equation (7) provides direct effect of education on farm and off-farm incomes by
conditioning on the level of household labor. Education in the farm household, in addition to
determining labor allocation, has aggregate effect on improving productivity and allocation of
resources. Such an effect, i.e., the total effect of education on farm and off farm wage employment
is captured by Equation (8). But when we control the effect of education through labor, that is,
conditioning on the household labor in the model, it gives the direct effect of education on income.
When labor shifts from farm to off farm activities or vies versa due to education, it is obvious that
the income also increase accordingly. This is the indirect effect of education on farm and off farm
income.
The result, like the labor supply, is analyzed using the household average education and household
heads education. The first analysis is the effect of average education of the household on farm and
off farm income.
When we see the effect of average education on farm and off-farm income, its sign is opposite to
labor supply. In both farm and off-farm income, average education of the household has a positive
sign. The effect is remarkable in off-farm income than farm income. Even though the effect of
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average education is positive on farm income it is statistically insignificant. On off farm wage
employment income, one additional average year of schooling in the household can increase the
off farm wage income by 12.55%. In the case of labor supply, as the household gets more average
education they supply more days to off farm wage employment. This is also reflected in the
income generation of off-farm wage employment. Average education reduces the participation of
the household in on farm activities but in the overall farm income of the household it has positive
effect. Education has total effects on overall efficiency of the household. If the effect of average
education of the household on household efficiency outweighs the labor allocation effect, average
education of the household show positive effect on the farm income though it reduces the labor
supply to farm activities.
Table 4.7: OLS estimation of farm income and off farm income with average education

lnFarmincome
averageedu
lnAsset
lnValueofl~k
lnTotalplo~e
lnNonlabou~e
DillnessofW
DillnessH
Dtig
Damh
Dsnnp
_cons

Coef.
. 0 09 5 12 7
. 2 38 4 41 8
. 1 60 5 84 9
. 3 42 2 25 4
-. 0 03 9 30 3
-. 0 66 5 91 5
. 0 39 0 76 2
-2 . 51 0 68 4
-. 5 17 0 30 2
-. 6 31 4 12 6
6 . 31 3 90 1

Robust
Std. Err.
.0 1 49 6 05
.0 4 15 2 31
. 0 21 6 69
.0 3 96 5 24
.0 1 17 4 26
.1 1 35 5 49
.0 9 76 3 67
.1 9 10 7 27
.0 8 86 0 61
.0 8 60 9 54
.2 6 89 7 49

t
0 . 64
5 . 74
7 . 41
8 . 63
-0 . 33
-0 . 59
0 . 40
- 13 . 14
-5 . 84
-7 . 33
23 . 47
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P>|t|
0 .5 2 5
0 .0 0 0
0 .0 0 0
0 .0 0 0
0 .7 3 8
0 .5 5 8
0 .6 8 9
0 .0 0 0
0 .0 0 0
0 .0 0 0
0 .0 0 0

[95% Conf. Interval]
- .0 1 98 3 49
.1 5 69 8 72
.1 1 80 7 75
.2 6 44 4 07
- .0 2 69 6 53
- .2 8 93 4 82
- .1 5 24 5 44
- 2. 8 85 5 05
- .6 9 08 4 57
-. 8 00 3 03
5. 7 86 2 62

.0 3 88 6 02
.3 1 98 9 63
.2 0 30 9 23
.4 2 00 1 01
.0 1 91 0 48
.1 5 61 6 52
.2 3 06 0 68
- 2. 1 35 8 63
- .3 4 32 1 47
- .4 6 25 2 22
6 . 84 1 54

lnwageofff~e
averageedu
lnAsset
lnValueofl~k
lnTotalplo~e
lnNonlabou~e
DillnessofW
DillnessH
Dtig
Damh
Dsnnp
_cons

Coef.
.1255306
.0013874
-.19305
-.1336513
-.0912979
-.0268264
-.2620416
3.262433
.0355308
.9827202
4.822587

Robust
Std. Err.
.0490757
.1263982
.0469276
.1187814
.0374803
.3772063
.3309312
.2980904
.3019991
.3388749
.8660792

t
2. 5 6
0. 0 1
- 4. 1 1
- 1. 1 3
- 2. 4 4
- 0. 0 7
- 0. 7 9
1 0. 9 4
0. 1 2
2. 9 0
5. 5 7

P>|t|
0.011
0.991
0.000
0.261
0.015
0.943
0.429
0.000
0.906
0.004
0.000

[95% Conf. Interval]
.0291889
-.246748
-. 2 8 5 1 7 4 6
-. 3 6 6 8 3 3 8
-. 1 6 4 8 7 6 4
-.767329
-. 9 1 1 7 0 0 5
2.677244
-. 5 5 7 3 3 0 8
.3174668
3.122367

. 2 2 18 7 2 2
. 2 4 95 2 2 8
- . 1 0 09 2 5 4
. 0 9 95 3 1 3
- . 0 1 77 1 9 4
. 7 1 36 7 6 2
. 3 8 76 1 7 2
3 . 8 47 6 2 1
. 6 2 83 9 2 4
1 . 6 47 9 7 4
6 . 5 22 8 0 8

The above tables show the effect of average education of the household on the farm and off-farm
wage employment income.
In addition to the average education of the household, the study also considers the head’s
education on farm and off-farm wag employment income of the household. Only adult education
of the head has positive and significant effect on farm income of the household. The effects of
primary, secondary and some church/mosque education of the household head are not statistically
significant in farm income of the household. In off-farm income of the household, only secondary
education of the households head has positive and significant effect (see appendix A2 for off farm
income with household head education)
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Table 4.8 OLS estimation of farm income with household head education

lnFarmincome
Dadultedu
Dprimaryedu
Dsecondary~u
Dchedu
lnAsset
lnValueofl~k
lnTotalplo~e
lnNonlabou~e
DillnessofW
DillnessH
Dtig
Damh
Dsnnp
_cons

Coef.
.21 50 832
.11 80 959
.15 53 121
. 09 081
.26 75 326
.17 40 901
.34 11 063
- .01 89 897
- .13 72 678
.06 90 903
- 2.5 74 089
- .53 17 413
-. 52 618
5.9 03 469

Robust
Std. Err.
.1 00 566 1
.0 78 996 9
. 14 031 4
.2 38 672 6
.0 40 380 3
.0 20 657 4
. 04 259 7
.0 12 798 4
.1 29 285 4
.0 98 051 6
.2 02 509 9
. 09 197 5
.0 92 423 9
. 28 429 3

t

P>|t|

2. 14
1. 49
1. 11
0. 38
6. 63
8. 43
8. 01
-1. 48
-1. 06
0. 70
- 12. 71
-5. 78
-5. 69
20. 77

0. 033
0. 135
0. 269
0. 704
0. 000
0. 000
0. 000
0. 138
0. 289
0. 481
0. 000
0. 000
0. 000
0. 000

[95% Conf. Interval]
.0 178 201
- .0 368 586
- .1 199 176
- .3 773 527
.1 883 255
.13 357
.2 575 511
- .0 440 942
- .3 908 646
- .1 232 405
- 2. 971 318
- .7 121 528
- .7 074 719
5. 345 821

. 41 234 64
. 27 305 04
. 43 054 18
. 55 897 28
. 34 673 97
. 21 461 02
. 42 466 16
. 00 611 47
. 11 632 91
. 26 142 12
- 2. 176 86
-. 35 132 99
- .3 448 88
6 .4 611 17

The above estimations using Equation (8) show the total effect of education on farm income and
off-farm wage employment. To see the direct effect of education, Equation (7) is estimated,
conditioning the labor supply of the household in the farm and off farm income. Labor supply is
instrumented and the regression is two stage least square estimation.
The result shows that average education of the household has direct effect on farm and off farm
income. When we compare the direct effect of average education of the household on farm and
off-farm income, it is positive and statistically significant on farm income than off-farm wage
employment income. Even though average education of the household reduces the labor supply to
farm activities, its direct effect on farm income is positive. This implies that the direct effect of
average education offsets the indirect effect of it in on farm income. In other words, farm income
did not decrease due to higher average education of the household which reduces on farm labor;
rather it increases the farm income. When we see the direct effect of average education of the
household on off-farm wage employment income, it is positive but statistically insignificant.
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Table 4.9 Instrumental variables (2SLS) regression of farm income with average education
Instrumental variables (2SLS) regression

lnFarmincome
lnfarmlabo~y
averageedu
lnAsset
lnValueofl~k
lnTotalplo~e
lnNonlabou~e
DillnessofW
DillnessH
Dtig
Damh
Dsnnp
_cons
Instrumented:
Instruments:

Coef.
. 657 541 3
. 043 254 7
. 126 259 5
. 077 035 7
. 186 782 5
. 008 169 8
-. 028 526 3
-. 036 644 5
-1 .36 153 4
-. 297 663 3
-. 628 382 5
5 .11 322 9

Robust
Std. Err.
. 1373 71
.0 1693 39
.0 4434 19
.0 2439 15
.0 4538 04
.0 1162 09
.1 1138 95
.0 9122 16
.3 0185 56
.0 8761 95
.0 8600 12
.3 4654 73

t
4. 79
2. 55
2. 85
3. 16
4. 12
0. 70
-0. 26
-0. 40
-4. 51
-3. 40
-7. 31
14. 75

P>|t|
0 .00 0
0 .01 1
0 .00 4
0 .00 2
0 .00 0
0 .48 2
0 .79 8
0 .68 8
0 .00 0
0 .00 1
0 .00 0
0 .00 0

[95% Conf. Interval]
. 388 064 7
.01 003 6
. 039 275 3
. 029 187 6
. 097 761 1
-. 014 626 6
-. 247 035 7
-. 215 591 1
-1 .95 367 5
-. 469 543 9
-. 797 088 5
4 .43 341 8

. 9270 178
. 0764 734
. 2132 438
. 1248 837
. 2758 038
. 0309 662
. 1899 831
.142 302
-. 7693 933
-. 1257 827
-. 4596 765
5 .793 041

lnfarmlaborday
averageedu lnAsset lnValueoflivestock lnTotalplotsize
lnNonlabourincome DillnessofW DillnessH Dtig Damh Dsnnp
Hhsize Ndpt

When we consider the household heads education, the direct effect of household head education is
not significant on farm income. This shows that the head education in the household has no direct
effect on the farm income. However, in off farm income, secondary education of the household
head has positive and statistically significant direct effect in off farm income of the household (see
appendix A3)
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Table 4.10 Instrumental variables (2SLS) regression of farm income with Household head
education

lnFarmincome
lnfarmlabo~y
Dadultedu
Dprimaryedu
Dsecondary~u
Dchedu
lnAsset
lnValueofl~k
lnTotalplo~e
lnNonlabou~e
DillnessofW
DillnessH
Dtig
Damh
Dsnnp
_cons
Instrumented:
Instruments:

Coef.
.8886724
.0022483
-.0410498
.21634
.1427071
.1371517
.0453028
.1486293
.005936
.0612775
-.0739253
-1.041199
-.1540769
-.5724145
4.470933

Robust
Std. Err.
. 1 4 5 8 6 18
. 1 1 0 7 8 09
. 0 8 5 0 3 57
. 1 4 2 8 6 48
. 1 7 0 1 9 33
. 0 4 3 0 6 98
. 0 2 7 9 4 75
. 0 4 8 3 18
. 0 1 3 3 0 26
. 1 2 8 6 5 83
. 0 9 5 2 7 65
. 3 0 7 2 9 16
. 1 1 1 6 0 33
. 0 9 6 2 4 05
. 3 6 2 7 6 43

t

P>|t|

6.09
0.02
-0.48
1.51
0.84
3.18
1.62
3.08
0.45
0.48
-0.78
-3.39
-1.38
-5.95
12.32

0.000
0.984
0.629
0.130
0.402
0.001
0.105
0.002
0.655
0.634
0.438
0.001
0.168
0.000
0.000

[95% Conf. Interval]
. 6 0 2 5 59 6
- . 2 1 5 0 52 1
- . 2 0 7 8 50 2
- . 0 6 3 8 94 1
- . 1 9 1 1 32 6
. 0 5 2 6 68 8
- . 0 0 9 5 17 1
. 0 5 3 85 2
- . 0 2 0 1 57 6
- . 1 9 10 9
- . 2 6 0 8 13 4
- 1 . 6 4 3 96 1
- . 3 7 2 9 90 5
- . 7 6 1 1 93 4
3 . 7 5 9 35 9

1 . 1 74 7 8 5
. 2 1 95 4 8 8
. 1 2 57 5 0 7
. 4 96 5 7 4
. 4 7 65 4 6 9
. 2 2 16 3 4 6
. 1 0 01 2 2 8
. 2 4 34 0 6 6
. 0 3 20 2 9 6
. 3 1 36 4 4 9
. 1 1 29 6 2 8
- . 4 3 84 3 6 1
. 0 6 48 3 6 6
- . 3 8 36 3 5 6
5 . 1 82 5 0 7

lnfarmlaborday
Dadultedu Dprimaryedu Dsecondaryedu Dchedu lnAsset
lnValueoflivestock lnTotalplotsize lnNonlabourincome
DillnessofW DillnessH Dtig Damh Dsnnp Hhsize Ndpt

In addition to education, other variables also determine of farm and off-farm wage employment
income. This subsection, describes how other variables affect the farm and off farm wage
employment income. The interpretations of these variables are based on table 4.7.
Value of Asset- the value of assets that the household owns determines the farm income. Those
households who have more asset value also have more farm income. This may be some of the
assets that the households possess are useful for farm activities. One percent increase in the asset
value of the household can increase the farm income of the household by 23%. This result reduces
to 12% when labor is included as explanatorily variable. Though asset has positive effect on offfarm wage employment, its importance for off-farm wage employment income is not different
from zero
Value of livestock- the relationship between farm income and the value of livestock is positive.
Farm households having higher value of livestock also have more farm income. One percent
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increase in the value of livestock in the household can increase the farm income of the household
by 16%. But the value of livestock and off-farm wage employment income go in opposite
direction. When the value of livestock in the house is increases, the income from off-farm wage
employment reduces. A one percent increase in the value of livestock reduces off-farm wage
income by 19%.
Farm size- this is the farm area in hectares. The coefficient on total farm size is positive and
statistically significant in farm income model. The relationship between off-farm wage
employment income and farm size is negative, but it is not different from zero. We have seen the
relationship between farm size and labor days spent on the farm are positive.
Non-labor income- we have seen that the effect of non-labor income on labor supply is negative.
Its effect on farm and off-farm income is also negative. Non-labor income has negative sign in on
farm and off-farm wage employment income models. But it is statistically significant only on off
farm wage employment income. Those households who have more non-labor income have less
off-farm income.
Regional Dummies- the regional dummies entered to captures the regional differences in farm and
off-farm income. There is significant difference between regions in farm and off-farm incomes.
When we compare the farm income of the household with in regions, using Oromia as a reference,
being in Tirgay, SNNP and Amahar reduces farm income. When we compare off-farm income of
Tigray and SNNP with Oromia, being in Tigray and SNNP increases off-farm income of the
households. There is no significant difference between Amhara and Oromia regions in off farm
income.
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Chapter Five
Conclusions and Policy Implications
5.1 Conclusions
This study is an attempt to analyze the impact of education on farm and off farm income of rural
households of Ethiopia.
The rural households of Ethiopia participate in farm and off-farm wage employment activities.
From total households sampled, 52% participated in off-farm wage employment activities.
From 1565 household heads, 729(46.58%) are not educated. The remaining 836(53.45%) have
formal or non-formal education. The educational level of those households concentrated round
primary education and adult literacy program. Eighteen per cent of the household heads have adult
literacy program. Those household heads who attended formal education make around 32%, but
this formal education is concentrated around primary education. There are regional differences in
the distribution of education among rural household heads. Most household heads from Amahara
region have adult education while household heads from Oromia region have primary education.
In addition to household heads the paper analyses average education of the household. On average
3.19 years of schooling is found in rural households of Ethiopia.
The result of the study shows that average education of the household can increase the number of
days allocated to off wage employment and reduces the number of days spent on farm activities.
As the average education of the household increase, the household allocates more time to off-farm
activities than farm activities. The effect of average education of the household on off-farm wage
employment income is positive and significant. The analysis also was made using the household
head’s education on household labor supply and income. Secondary education of the head has a
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remarkable effect on the farm labor supply and off-farm labor supply. Those household heads
having secondary education have considerable influence on their family labor supply. A household
with secondary education head has less labor supply to farm activities than those who don’t have a
head with secondary education. The effect of secondary education of the household head on off
farm labor supply is opposite to farm labor supply. In case of income, the effect of secondary
education of the household head affects off-farm wage employment income. It has positive and
significant effect on off farm wage employment income. The effects of household head’s Primary
education, some church and mosque education are not significant in both labor supply and income
of the household. Adult education of the household head has positive and significant effect on farm
income.
Education has direct and indirect effect on farm and off farm income. The joint effect of these
direct and indirect effects is total effect of education on farm and off farm income. The direct
effects of education in the household are improving the overall efficiency of the household in
resource allocation and hence increase income. The indirect effect of education is reflected on
labor allocation. Education can shift labor from farm to off-farm. As labor shifts from one activity
to another activity there is also income change accordingly. Therefore, the change in income due to
labor movement is the indirect effect of education. The total effect of education and direct effect of
education are seen in this study. The total effect of education on farm and off-farm income is
analyzed without labor supply in the model. The total effect of average education of the household
is significant in off-farm wage employment income. When we consider the heads education,
secondary education of the head has significant total effect on off-farm wage employment. The
result shows that average education of the household has direct effect on farm income. The direct
effect of average education is not reflected on off-farm wage employment. The direct effect of
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head’s education is not reflected in on farm income. Only secondary education of the head has
direct effect on off-farm wage employment income.
In addition to education, other variables, which affect the labor supply of the household, are also
analyzed. These are household characteristics, non-labor income, farm size, value of livestock and
illness of the wife or husband and regional dummies. Most of the variables have the expected
signs. Household size affects the labor supply of the household positively. As the household size
increases the household labor supply to farm activities and off-farm wage employment activities
are increases. The number of dependants in the household reduces the household labor supply to
farm and off-farm activities.
Asset value of the household has positive effect on farm labor supply and farm income. As the
household asset value increases, labor supply to farm activities increases. Non-labor income of the
household has a negative effect on the labor allocation of the households to farm and off farm
wage employment activities. As the household get, more of non-labor income, the time they
allocate to farm and off farm wage employment activities reduces. Total farm size plays a decisive
role in the labor allocation and income generation. Farm size and household labor allocation to
farm are positively correlated.
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5.2 Policy Implications
Based on the analyses, the study suggests the following:


To see the effect of education on household labor supply and income, the paper uses the

household head education and average education of the household. Average education of the
household is more significant than household head education in the determination of labor supply
of the household and income of the household. It implies average education of the household is
more powerful than the household head education in rural Ethiopia. It is; therefore, better to
provide education to all members of the household instead of educating the household head alone.


Average education of the household and secondary education of the household head reduce

the labor supply to farm activities and increase the labor supply to off-farm wage employment
activities. Average education of the household and secondary education of the household head in
the rural households shift labor supply from farm to off-farm. But when we see the effect of these
educational measures, especially the direct effects, they positive on farm income. That is, the
income does not decline due to the labor shift from farm to off-farm activities because education
has direct effect on farm income. Therefore, expansion of education to all rural households
increases farm income. Therefore, the government should expand education to all in rural
households of Ethiopia as far as it increases the farm income regardless of labor allocation.


From non-formal education, adult literacy of the household head has positive and significant

effect on farm income. Therefore, along with the formal education, expansion of adult education is
important to increase farm income.


As the household size increases labor days to farm and off farm activities also increase. This

shows that households want to work more both on farm and off-farm when they have larger family
79

to support. This situation may increase burden on families unless on farm and off farm job
opportunities expand accordingly. Therefore, to accommodate these large numbers of worker on
the farm and off farm activities, the type of activities as well as the job opportunity in these two
sectors should increase accordingly.


Non-labor income from different directions and in different forms reduces the labor supply of

the household to off farm wage employment activities. Among the sources of non-labor incomes,
donation/ aid account 66.04%. In the long run this may create feeling of dependency on
donation/aid. Therefore it is better to reduce and/or control the type and amount of non-labor
income, especially donation/aid.

Finally this study suggests further research on this area to make in-depth analysis of the effect of
education on household welfare.
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Appendices

Appendix -A1
OLS estimation of off-farm labor supply with household head education

lnlaborday~f
Hhsize
Ndpt
HHage
Mhhead
Dadultedu
Dprimaryedu
Dsecondary~u
Dchedu
lnAsset
lnValueofl~k
lnTotalplo~e
lnNonlabou~e
DillnessofW
DillnessH
Dtig
Damh
Dsnnp
_cons

Coef.
.1322552
-.2046312
.0064363
.1415766
.0578748
.147779
.8240309
-.2874491
-.0514174
-.1434659
-.071092
-.0643211
.0759811
-.0452366
2.403685
.104462
.8085947
2.715287

Robust
Std. Err.
. 0 4 6 3 4 49
. 0 5 6 9 7 45
. 0 0 5 1 8 99
. 1 5 0 5 8 01
. 1 8 2 4 2 58
. 1 7 6 1 1 49
. 3 6 6 8 1 48
. 4 1 3 0 7 18
. 0 7 4 3 4 16
. 0 2 8 6 7 97
. 0 7 4 5 6 25
. 0 2 2 4 5 01
. 2 3 1 0 9 36
. 2 0 2 1 8 75
. 1 8 8 4 0 69
. 1 7 9 3 8 73
. 2 0 9 1 31
. 5 3 4 2 1 23

t

P>|t|

2.85
-3.59
1.24
0.94
0.32
0.84
2.25
-0.70
-0.69
-5.00
-0.95
-2.87
0.33
-0.22
12.76
0.58
3.87
5.08

[95% Conf. Interval]

0.004
0.000
0.215
0.347
0.751
0.402
0.025
0.487
0.489
0.000
0.341
0.004
0.742
0.823
0.000
0.561
0.000
0.000

. 0 4 1 2 81 5
- . 3 1 6 4 70 5
- . 0 0 3 7 51 4
- . 1 5 4 0 07 8
- . 3 0 0 2 21 8
- . 1 9 7 9 29 5
. 1 0 3 98 4
- 1 . 0 9 8 29 7
- . 1 9 7 3 47 8
- . 1 9 9 7 63 3
- . 2 1 7 4 56 1
- . 1 0 83 9
- . 3 7 7 64 9
- . 4 4 2 1 24 9
2 . 0 3 3 84 8
- . 2 4 7 6 70 1
. 3 9 8 0 76 4
1 . 6 6 6 64 3

. 2 23 2 2 9
- . 0 9 27 9 1 9
. 0 16 6 2 4
. 4 3 71 6 0 9
. 4 1 59 7 1 4
. 4 9 34 8 7 4
1 . 5 44 0 7 8
. 5 2 33 9 9 1
. 0 9 45 1 2 9
- . 0 8 71 6 8 5
. 0 75 2 7 2
- . 0 2 02 5 2 3
. 5 2 96 1 1 3
. 3 5 16 5 1 8
2 . 7 73 5 2 3
. 4 56 5 9 4
1 . 2 19 1 1 3
3 . 76 3 9 3

.

Appendix-A2

OLS

estimation

of

off

farm

income

with

education
lnwageofff~e
Dadultedu
Dprimaryedu
Dsecondary~u
Dchedu
lnAsset
lnValueofl~k
lnTotalplo~e
lnNonlabou~e
DillnessofW
DillnessH
Dtig
Damh
Dsnnp
_cons

Coef.
.305814
.1938753
1.15171
-.2726193
.0616007
-.1991273
-.1385505
-.0846729
.0754112
-.2559812
3.40185
-.0663171
.9329312
4.617918

Std. Err.
. 3 0 4 0 63
. 2 6 5 6 7 87
. 5 3 2 3 57
. 6 5 5 3 6 36
. 1 1 7 7 6 25
. 0 4 6 6 6 35
. 1 1 4 0 5 63
. 0 3 7 3 7 37
. 3 6 6 9 9 27
. 3 2 7 7 1 68
. 4 0 3 5 6 17
. 2 8 2 3 94
. 3 2 1 1 4 83
. 8 1 5 3 6 24

t

P>|t|

1.01
0.73
2.16
-0.42
0.52
-4.27
-1.21
-2.27
0.21
-0.78
8.43
-0.23
2.90
5.66
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0.315
0.466
0.031
0.678
0.601
0.000
0.225
0.024
0.837
0.435
0.000
0.814
0.004
0.000

[95% Conf. Interval]
- . 2 9 1 0 48 4
- . 3 2 7 6 40 3
. 1 0 6 7 16 3
- 1 . 5 5 9 06 9
- . 1 6 9 5 61 9
- . 2 9 0 7 25 7
- . 3 6 2 43 8
- . 1 5 8 0 35 8
- . 6 4 4 9 79 5
- . 8 9 9 2 74 9
2 . 6 0 9 67 6
- . 6 2 0 6 44 2
. 3 0 2 5 31 2
3 . 0 1 7 39 8

. 9 0 26 7 6 4
. 7 1 53 9 0 8
2 . 1 96 7 0 3
1 . 0 13 8 3 1
. 2 9 27 6 3 2
- . 1 0 75 2 8 8
. 0 85 3 3 7
- . 01 1 3 1
. 7 9 58 0 1 8
. 3 8 73 1 2 4
4 . 1 94 0 2 4
. 4 8 80 0 9 9
1 . 5 63 3 3 1
6 . 2 18 4 3 9

household

head

Appendix-A3 Instrumental variables (2SLS) regression of off-farm income with Household head
education

lnwageofff~e
lnfarmlabo~y
Dadultedu
Dprimaryedu
Dsecondary~u
Dchedu
lnAsset
lnValueofl~k
lnTotalplo~e
lnNonlabou~e
DillnessofW
DillnessH
Dtig
Damh
Dsnnp
_cons
Instrumented:
Instruments:

Coef.
1. 81 72
. 010 73 68
. 029 69 38
1 .66 02 87
. 109 80 54
-. 148 73 62
-. 420 96 46
-. 567 08 39
-. 064 73 14
. 743 55 68
-. 338 46 96
6 .84 77 94
. 438 43 55
1 .57 49 55
. 562 42 05

Robust
Std. Err.
. 90 482 15
. 39 065 64
. 31 738 77
. 73 378 29
1 .0 799 91
.1 753 62
. 12 947 57
. 29 133 94
. 044 99
. 59 755 94
. 39 057 26
1 .7 434 01
. 42 891 35
. 50 606 44
2 .2 459 85

t

P>|t|

2 .01
0 .03
0 .09
2 .26
0 .10
-0 .85
-3 .25
-1 .95
-1 .44
1 .24
-0 .87
3 .93
1 .02
3 .11
0 .25

0. 045
0. 978
0. 925
0. 024
0. 919
0. 397
0. 001
0. 052
0. 151
0. 214
0. 386
0. 000
0. 307
0. 002
0. 802

[95% Conf. Interval]
.04 107 16
- .75 610 61
- .59 332 56
.21 990 05
- 2.0 101 74
- .49 296 49
- .67 512 03
- 1.1 389 71
- .15 304 48
- .42 942 85
- 1.1 051 48
3.4 255 67
- .40 350 45
.58 157 05
- 3.8 463 58

lnfarmlaborday
Dadultedu Dprimaryedu Dsecondaryedu Dchedu lnAsset
lnValueoflivestock lnTotalplotsize lnNonlabourincome
DillnessofW DillnessH Dtig Damh Dsnnp Hhsize Ndpt
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3. 59 332 9
.7 77 579 7
.6 52 713 2
3. 10 067 4
2. 22 978 5
.1 95 492 4
-. 16 680 9
.0 04 803 7
.0 23 582 1
1. 91 654 2
.4 28 208 8
10 .2 700 2
1. 28 037 6
2. 56 833 9
4. 97 119 9

Declaration
I, the undersigned, declare that this thesis is my original work and has not been presented for a
degree in any university, and that all the source of materials used for the thesis has been duly
acknowledged.
The examiners’ comments have been duly incorporated.
Declared by:

Name: Yalew Mekonnen Marilign
––––––––––––––––––––––––––––––––––––––––––––
Signature:–––––––––––––––––––––––––––––––––––––––––
Date: 28/06/2011
–––––––––––––––––––––––––––––––––––––––––––––
Confirmed by:
Name: Dr. Adane Tuffa
––––––––––––––––––––––––––––––––––––––––––––
Signature:–––––––––––––––––––––––––––––––––––––––––
Date: 28/06/2011
–––––––––––––––––––––––––––––––––––––––––––––

87

88

89

90

