ADDIS ABABA UNIVERSITY
GRADUATE STUDIES
SCHOOL OF ECONOMICS

THE IMPACT OF EDUCATION ON FARM AND OFF-FARM INCOME IN
RURAL HOUSEHOLDS OF ETHIOPIA

BY
YALEW MEKONNEN MARILIGN

A THESIS SUBMITTED TO GRADUATE STUDIES OF ADDIS ASBA
UNIVERSITY IN PARTIAL FULFILLMENT OF THE REQUIREMEN'S FOR
THE DEGREE OF MASTER OF SCIENCE IN ECONOMICS

(ECONOMIC POLICY ANALYSIS)

MAY, 2011



ADDIS ABABA UNIVERSITY
GRADUATE STUDIES
SCHOOL OF ECONOMICS

THE IMPACT OF EDUCATION ON FARM AND OFF-FARM INCOME
RURAL HOUSEHOLDS OF ETHIOPIA

BY
YALEW MEKONNEN MARILIGN

Approved by the Board of Examiners:

Adane Tuffa(PHD)

Advisor Date

Sosina Bezu (PHD)

Examiner Date

Degnet (PHD)

Examiner Date



Acknowledgment

This study would never be completed without thetgbuation of many peoples to whom | would
like to express my thanks. My special gratitudesgtie my advisor, Dr. Adane Tuffa for his

advice and timely and positive response to my deiwérile guiding the thesis.

| am grateful to Dr.Tassew Woldehanna, Associatée3sor at the school of Economics, Addis
Ababa, for providing me with relevant materials tbe study and for his advice during the

course of the study.

I would like to thank the following individuals fatheir contribution in providing relevant
materials and their invaluable advice in improving work: Fanye Taddesse of IFPRI, research

fellow, and Tewodros Tebekew of Addis Ababa Uniitgrs

| wish to express my heart-felt gratitude to mytesis and brothers for their encouragement and

support during my study, without which this achieent would have been impossible.

| fail short of words to express the gratitude ¥vénéor all friends who encouraged me and wished

me a SUCCess.



Contents

Yol [0 10T [=To [o ] o 4= ) PRSPPI i
LISE O TADIES. ...ttt et ettt et s et e e s bt e bt e sbe e be s e e eabesabesaeeas vii
Y 013 1 - V) ST viii
(O T o] (= L O o 1TSS 1
111 0o (1 o3 17 o IS 1
1. Background Of the STUAY.......cccuiiiiieiiieis et e e et esteeeaeesbae s enraeens 1
2. Statement of the ProbIEM.........occi i e e e 2
TN @ o] [=Tod 11Vl o) i LT 11 [0 Y APPSR 4
4, SIgNIfiCaNt Of the STUAY......ccviiiiie e et e et e e be e s tbe s e tbe e stb e e asbeesareesareas 4
5. SCOPE OF thE STUAYL....eiiiiieeciiie ettt ettt te e s tr e e s tb e et e e bae e stbe e e stbeesbbeesaseeanes 5
6. Data source and methods Of the SUAY........cccvv i e 5
7. Organization Of the STUAY........c.eiviiiiiecee et sree e snee s srreesnnees 6
(1T o] (=Y g I o TSRS TR 7
LITEIATUIE REVIBWL......ei ittt ettt sttt et et ettt ea bt st e sat e satesheesbee s sbeenbe e bt enbeebesaeesaeeeae 7
2.1 Evolution of Agricultural HOusehold MOGEL..........ccvieiriie et 7
2.1.1 The Chayanov farm household mQdel.........c.cccovviiiiriiinii e 7
2.1.2 The New Home Economic Model of Agriculturaideholds............ccceevvvevieeiieeieeiinens 10
2.1.3 Barnum-Squire Household MOdElL...........c.ccouiiiiiiiiiece e 12
2.1.4 Low Farm Household MOGEL..........ccoiiieiie ettt 13



2.2 Income diversification of rural hoUSENAL...........cceiiiiiie s 15

2.3 Household Labor SUPPlY MOEL........c..oovviiiieeir ettt st 17
2.3.1 Intra HOUSENOIA DECISIANS. ....c...iiiieiiiiiieiieete ettt ettt st st s e b 18

2.4 Education and HUuman Capital............cceeovieiiieiiiccieeciee ettt et rtae s sbe et 20
2.5 Ethiopian Education and Training PoOlCY.........cccoiiiiiiiiiiece et 22
EMPIirical LItErature REVIEWS..........veciiieiie ettt eetve e te e stae e s tve e staeeaae s taeetaeesbaeestnaeesaneas 24
(O T o] (=] g I 0] == SRR 37
Econometric Model and MethodolOgy...........ccueviviiiieiiie e 37
3.1TheoretiCal FrAMEWOIK..........cciiiiiie ettt sttt ettt ettt saeenaees 37
3.2 Farm Household MOdEHNG..........ooiiiiiieceee ettt et et be e et 38
ICIRC N ot oo ] 4= i ¢ o3l 42T Yo L= IS 41

L T o] =] gl o U TSR 51
EMPIFICAI ANAIYSIS.....coiiiiiiieiee ettt ae et e e s e et e e s ee et teestseesteeesssseesaneensneeseeensenene 51
R T = W B TS od ] o 4o T« R USRUSPRS 51
4.1.1 Demographic Characteristics of the Households...........cccooeevveeviecce e, 51
4.1.2 Education of the hoUSENQIA.............oce i 53
4.1.3 Off-farm wage employmMeNnt INCOMIE........ccveiiiiiiiieeciee ettt sre e re e re e srre e sreeesaneeas 55
.14 FAIN INCOIME ...ttt ettt ettt et ettt et et e et beesat e sb e e be e e bt e bt e st e e s beeabesaeesatesaetenbeenbeenbesnseens 55
4.1.5 Assets of the hoUSENQId. ..ot 57
4.1.6 Livestock of the hOUSENOIML..........cc.ooiiiiii e 57
4.1.7 Size Of farmM and.........cooi ettt nae e 58

v S\ Lo T T = o T [ oo o 0TSSR 59
4.1.9 Health status of the househQld..............ooo oo 59

4.2 Econometrics Estimation and DISCUSSION..........couiiiiriirieriiiie ettt 62
4.2.1 Determinants of [@aD0r SUPPIY.......vevvie i e 62



4.2.2 Determinants of farm and off farm iNCOME.......ooeoeeeeieieeeeeeeeeeeeeeeeeee s 69

L T o] (T gl YT SR 76
Conclusions and PoliCy IMPHCALIONS........cccciiirieiiecriee sttt sreesae e sreesraeesanees 76
Lo I 0o o [T 1= PTRTRUR 76
I a o [T YA g ] ] o= 11T ] o 1= U TSR 79
1] o] ToTo [ r=10] £ )/ USSR 80

vi



List of Tables

Page
Table 3.1 Description of variables.............oo e 48
Table 4.1 Education level of the household heads ... 54
Table 4.2 Farm income of households.......... ... e e 57
Table 4.3 Total farm Size DY regioN..........oe i e e e e 59
Table 4.4 Descriptive statistics of variables...........ccoooi i, 61
Table 4.5 OLS estimates of farm labor supply (iIgS)la. .........cooei i 64
Table 4.6: OLS estimates of farm labor supply witlusehold head education.................. 65
Table 4.7: OLS estimates of farm income and ofinfaxcome with average education.......... 71
Table 4.8 OLS estimates of farm income with houlkhead education........................ 73
Table 4.9 Instrumental (2SLS) regression of farooime with average education............. 74

Table 4.10 Instrumental (2SLS) regression of faroome with household head education...75

Vii



Abstract

This study analyses the impact of education on tamthoff- farm income of rural households of
Ethiopia. The study is conducted to analyze howcailbn of the household affects the labor
allocation and hence the income of the rural hoass of Ethiopia. Farm household model is
constructed to see how farm households allocatie timee to farm and off-farm activities. The

Seventh round Ethiopian Rural Household Survey,dadlected by the School of Economics,
Addis Ababa University, in collaboration with othenganizations is used for analysis. The labor
allocation of the households in to farm and offnfaactivities is affected by average education
of the household. In addition the household headiscation alone also affects labor allocation
of the household. As the households get more adacahey reduce labor supply to farm and
increase it to off-farm wage employment. The efiEetducation goes beyond determining labor
allocation; it also affects farm and off--farm inoe. Even though education reduces labor
allocation to farm, its overall effect on farm imoe is positive. This finding suggests that
expanding education in rural increases farm incomugh it reduces on farm labor supply.

Therefore, expansion of education in rural Ethiogaimportant to improve farm income and

alleviate poverty.
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Chapter One
Introduction

1. Background of the study

In most developing countries, agriculture remainqsiacipal source of income for the majority of
the population, important sources of foreign exgeamnd hence a central concern of government
policymakers (Inderjit Singh, Lyn Squire, and Jdbinauss, 1986). Agriculture in Ethiopia, like
other developing countries, is fundamental for teentry’s economy. The agricultural sector
greatly influences economic performance. Abou¥ Hillion smallholder households account for
approximately 95 per cent of agricultural GDP abdp@r cent of employment. About 25 per cent
of rural households earn some income from non-famterprises. The agricultural sector accounts

for roughly 43 per cent of GDP, and 90 per cergxgforts ( MOARD, 2010).

Small-scale agricultural households are the marmfof economic organization in developing

countries. Most of the labor forces in low-incomeveloping countries are employed in the
agricultural sector. Even in the middle-income depmg countries and developed countries,
some of the labor force is employed in agricultw@ttor, even though the proportion and degree

of involvement are different from those of develaptountries (Reardon, 1997).

One of the unique features of farm households as tifiey produce partly for consumption and
partly for sale. They are both producers and coessiof their own products. They also participate
in input market especially in providing labor for@nd purchase inputs required for their

production.



In rural households many issues are interreladedhange in one economic activity may have
direct or indirect effect on another activity ofetthouseholds. To do analysis on these rural
farmers’ activities, it requires understanding thieroeconomic behavior of the households. To do
so agricultural household model is important. AsigBi et.al (1986) explains agricultural
household models integrate production and conswmplicisions in rural farm households.

In rural areas households may allocate the timaf members to farm or off farm activities or
both. In standard farm household models, househatdsassumed to participate in off farm
activities when the market wage is equal to thelshavalue of its time weighted by the marginal
utility of income. Apart from the marginal valué @n farm labor, Tassew (2000) point out two
factors that determine participation of househdllsoff farm work. These are transaction —
rationing effect and liquidity constraint effecthd first is the cost of looking for off farm jobadc
the rationing in the labor market, which reduce Ihgor allocation to off farm activities. The
second is lack of money; when households face imateetiquidity constraints, they participate in
off -farm activities, which increase the allocatioinlabor to off farm work. Since these allocations
have important impact on household income and apbns for policy makes, analyzing factors,

which influence household labor allocation is calici

2. Statement of the problem

In many developing countries off farm activitie® aonsidered as alternative sources of income
and employment opportunities. Off farm activatesodhelp reduce income uncertainty in rural
areas. Diversification of employment is importamstnooth income through spreading risk among

different activities (Gordon, 1999). To get thesel ather related advantages households allocate
2



their labor into farm and off farm activates. Falmusehold education may influence the

allocation of labor in to farm and off farm actiei

Schultz (1975)suggests that education improves an individualititylio allocate resources in
response to changing economic conditions or econdisequilibria. It is obvious that education is

one of the most determining factors of economiawgino

Most of the literatures on education focus on eithe relationship between education and farm
income or the return to education in wage work. Adsie and Asfaw(1997) , Arega et al(2007)
found significant productivity enhancing effect @thooling and extension contact for improved
technology , Sharada(1999) identify private benefiischooling for farmers productivity. These
literatures indicate that education is importamtfésm activities. On the other hands education has
positive impact for off farm activities as well. N@ (1997) concluded that better educated farmers
are more likely work off farm.

These literature show that educated farmers getenskill and knowledge to adopt new
technologies which in turn increase their farm pitvity. On the other hand more educated
households have better chance to participate #faaffi activities. These show that education has a
positive impact on farm and off farm activities.eTquestion is that how households allocate labor
between farm and off farm activities, when they atkicated. In other words how educated

farmers allocate labor between on far and off- fagtivities is of interest.



This study tries to investigate whether there i evidence that education improves the incomes
from farm and off farm work and how it affects thkocation of labor between on farm and off

farm activities.

3. Objective of the study

The government of Ethiopia has given strong emghaseducation to increase the human capital
of the country. The expansion of education hasrtagdtece both in rural and urban areas. The main
objective of the paper is to examine the returedacation between farm and off-farm activities
and consequently the role of education in detemgirthe allocation of labor. In addition to this

main objective the paper achieve the following fecbjectives.

» 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 rotlethe overall development of the country.

Different studies have been conducted to confirsignificance. These researches on the
contribution of education to rural household’'s \aedf are many in number. But these researches,
most of the time, focus on either the role of etiocaon farm income, role of education on off
farm income or the role of education on farm prdhity. Research results on the combined effect
of education on farm and off farm income are scantjost research conducted in Ethiopia on
farm households and education are one sided, hieyy analyze the role of education from
productivity point of view, its role in on farm iome or its role on off farm income. This

4



underestimates the role of education. This paplerthe gap in this area, that is, it analyses the
impact of education on farm and off farm income &od it determines the farm household labor

supply. In addition the paper will give policy resmendation based on results of the analysis.

5. Scope of the study

This research paper covers the rural householdtlubiia in which the rural household survey
conducted. The rural household survey data collefrteam four regions of the country namely,

Ambhara, Tigray, Oromina and Southern Nations, Ntiities and Peoples (SNNP).

6. Data source and methods of the study

Data: To achieve the above objectives, the researckrpage Ethiopian rural household survey
(ERHS) data which collected by the school of Ecomsm Addis Ababa University in

collaboration with the Ethiopian Development Reskatnstitute, International Food Policy
Research Institute and the Center for the Studifa€an Economies, university of Oxford. The
basic economic and demographic data for this sardydrawn from The Seventh round of the

Ethiopia Rural Household Survey (ERHS) data.

This study involves both economic and econometrcglel analyses. Farm household model is
constructed to examine how rural farm householideate their time to farm work, off farm work
and leisure. Based on the economic analysis, eceim@mmodel is developed to show which
factors determine the off farm and farm labor sypplb show the impact of education on farm
and off farm income, farm and off farm income béneated as a function of different variables,

including education.



7. Organization of the study

The rest of the paper is organized as follows. @hra@o presents reviews of literature. Chapter
three is devoted to research methodology and ecetnenmodels. Chapter four is concerned with
statistical and econometrics analysis. In Chaptee, fwe present conclusions and policy

implications.



Chapter Two
Literature Review

2.1 Evolution of Agricultural Household Model

2.1.1 The Chayanov farm household model

Chayanov was the first scholar who believed that behaviofsfarm households were best
understood in a household-firm framework. The Chayamodel can be explained in two
different cases: the first case is the absencehafrimarket and the second is with the presence of
labor market.

Chayanov model without labor market: The model explains the decision of householc:lation

to the amount of family labor to commit to farm guation. The model suggests that the need to
feed family member is a driving force for workinghe demographic structure of the farm
household is a major determinant of the labor alion decision which is determined by the ratio
of the consumers(c) to workers (w). Therefore, wbamsumer to worker ratio is low, there is less
incentive to participate in the laborious farm warkhe model contains both production and
consumption decision making. For the productionP¥.), So, income is a function of output

market price and labor input.

The utility function is maximized subject to: theoduction function, the minimum acceptable
level of income and the maximum number of workiraysl The solution to this problem exists
when the ratio of the marginal utility of leisurblyy to marginal utility of income (MUY) is

equal to marginal value of labor productivity. TlMUL/MUy = MVP_

! Alexander V. Chayanov(1888-1937) was a Sovietrigraconomist and scholar of rural sociology addbaates
of Agrarianism and Cooperatives. Chayanov’s thednyeasant household (originally published in Rarsén 1925)
was first translated in to English in 1966 by Déaflikorner.

7
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Figure 1 Chayanov model without labor market

The above figl illustrate how farm household altectheir time for leisure and work in the
absence of labor market. The vertical axis showitheme(Y) and the horizontal axis show the
labor that household has. Y min is the minimum ama@df income (output) required. The solution

is attained when the indifference curve (I) becotaegent with the production function (TVP).

Chayanov Model with Labour Market: When labor market exists the household has piissiio
hire or hire out labor when the number of labotha household is less than the required amount

and more that the work demanded respectively. Ghdilerium is attain when MVPE=w.
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In fig 2, the amount of labor which the family isepared to commit to farming is Le, where the
dY/dZ=w. However, optimum labor use in farm prodaoitis given by k, where the MVP=w.

The difference betweenrland L is the labor hired by the farm household.

‘3:7'
TVP
” = t
. > «——
Labour time L Home time Z

Figure 2: Ketolds hiring in labor

When the number of labor in the house is more thlaat the production requires, the household
hire out some of the labor. In the fig below, tlmeoant of labor which the family is prepared to

commit to farming is Le, where the dY/dZ=w. Howeveptimum labor use in farm production is



given by Ly, where MVPL=w. Becauserlis lower than L, farm household must hire out part of

their labor. The difference betweepdnd Ly is the labor hired out by farm household.

&3’
VP
=Lr _e L
- » —
Labour time L Home time Z

Figure 3: Hohekls hiring out labor

2.1.2 The New Home Economic Model of Agricultural lduseholds

The new home economic model of agricultural hookih considers the household is a
production unit that produces farm product andisess/that must be converted to final use value
that yield utility when consumed. The main featoféhe new home economic model is that utility

is obtained from final products “use values”. Thgeeds are called z-goods. Therefore utility is

10



given asJ = f(Z).Inputs of household time and purchased goods awttse are needed to make

z-goods. The production function becomes:

Z=f

ﬂXTi)

Utility is maximized subject to production functiotime and income constraints. Total time T is

expressed as a sum of work time outside the holss€mg) and time used in preparing z-good

(XTj). Money income constraint (Y) is determined by kerwage rate multiplied by time for

wage work (wWTy).

Home produced

(Z)

W]

D

11

) T, >
4— Home T; ‘D‘%\,\-’age T, Leisure T

Fig 4: New home economiadel

W

TPP



From fig 4 total time available is T, the timedisided between Home work time fTwage work
time (T,) and leisure ({).The opportunity cost of time is given by the realge w/p, where w is
the money wage and p is the price level of puradhge®ds. Line OF with slope w/p shows rise in
total real income as hours increased .The produdtiaction (TPP) shows the transformation of
home work time into final home output Z. The indiffnce curve contains the same level of
satisfaction derived from different combinations Hfand leisure time. The equilibrium of the
household in the consumption of Z is given at B reh®RS of leisure for Z is equal to

(MUL/MU,) = wip

2.1.3 Barnum-Squire Household Model

This model was proposed by Barnum and Squire artieludeveloped by Singh. To introduce
suppose, for any production cycle, the househoddssimed to maximize a utility function:

U =U(x,,x,,x), Where the commodities are an agricultural staf{e), a market

purchased good (Xm), and leisurg)(X
Utility is maximized subject to a cash income coaist

PuXu = Pa(Q-%,)-wW(L -F)
wherePmandPaare the prices of the market-purchased commoditiaa staple, respectively, Q
is the household's production of the staple (sb@aXa, is its marketed surplusy,is the market
wage, L is total labor input, aridis family labor input (so thdt - F, if positive, is hired labor and,
if negative, off-farm labor supply).
The household also faces a time constraint - ihctmllocate more time to leisure, on-farm

production, or off-farm employment than the totald available to the household:

12



X, +F =T Where T is the total stock of household time.

It also faces a production constraint or productiechnology 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 incoomehousehold behavior can be collapsed into a

single constraint.

2.1.4 Low Farm Household Model

Allan Low developed this model focusing on agriatdl production problems in South Africa.
The major conditions of concern to Low were thestetice of labor market in which wages vary
for different categories of workers. This differerh Barnum-Squire model where a single wage

rate is assumed.

13
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W

11

«— >4l Y - —>
A B C

Labour Time

Fig 5: Low farm household model
The vertical axis show Real income and the horalolimie show labor time. The model assumed
that there are 3 individuals A, B, C having the samarginal physical productivity (MPP) for
labor but commanding different wages. W/p is thal igage shown by line OW. ww’ is the
corresponding real wage line that touches TPP iat g0 This implies that A and B should work
on the farm, while C sources for better incomefaffn. Suppose the retail price fall leaving the

real wage rate as mm’, B will also leave the fararkafor off-farm work.
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2.2 Income diversification of rural household

It is uncommon, in rural household, to collect mltome from one source. That is why
diversification in rural households looks normatlarorm. Participation in multiple activities by
farm families is not new, nor is it only confinea the rural sectors of developing countries (Ellis,
2000). The household economic model predicts dii@ton as a function of on-farm returns to
labor time compared to off-farm earning opportw@stiWith a given asset base and a given total
amount of labor time, the household makes compasib@tween the return to using more of that
time on the farm or deploying it in off-farm wage @her income-generating activities. Factors
that increase the return to time spent on farmvidiets would tend to reduce the motivation to
diversify.

Off farm employment refers to employment in aciest not on his/her farm. It includes
employment on another farmer’s farm. Off farm dtgs can be wage employment and self
employment in which farm household participate.dRapnfarm activities by definition include all
activities other than those performed on the farmelated to farming.

Most of the time African farmers lead persistemtyvof life. Even though this persistence way of
life looks entirely farm activities, non-farm adties are also practice. The role of nonfarm attivi
is increasing overtime. Nonfarm income sources alegady account for as much as 40-45% of
average household income and seem to be growimgportance (Reardon 1997).

Farm and nonfarm activities are interlinked. Acaogdto Reardon (1997) the linkages occur as
“upstream” and “downstream”. Upstream linkage existhen growth in the farm sector
encourages the non farm sector to increase itsitgchiy investing in productivity or additional

capacity for supplying inputs and services to trener. Downstream linkage exists in case where

15



non farm sector induces to invest in capacity tppbuagro processing and distribution service

using farm products as inputs.

Households are motivated to undertake rural nonfactivity by either "pull" or "push" factors.
"Pull" factors, such as better returns in the namAf sector relative to the farm sector; and "push”

factors,which may be

1. An inadequate farm output, resulting either frtamporary events (e.g. a drought) or longer

term problems (e.g. land constraints)

2. An absence of or incomplete crop insurance amtsumption credit markets, the risks of
farming, which induce households to manage incomd aonsumption uncertainties by
diversifying and undertaking activities with retarthat have a low or negative correlation with

those of farming; and

3. An absence or failure of farm input marketsrgout credit markets, compelling households to

pay for farm inputs with their own cash resources.

Decisions made by rural households concerningdha find extent of their involvement in rural
nonfarm activities (either starting enterpriseentering the wage labor market) generally depend
on two main factors:

» The incentives offered, such as the relative pabfitty and risk of farm and rural nonfarm
activities;

» The household’s capacity (determined by educatmgme and assets and access to credit,

etc.) to undertake such activities.

16



2.3 Household Labor Supply Model

The neoclassical theory of labor supply statesehah individual disposes of a limited amount of
time which can be allocate for work or leisure. Timeisehold labor supply model is different from
the basic labor supply model in some ways. The @iference is that there is intra household
bargaining in the labor supply and the second wiffee is that there is production within the
household which can substitute wage income fronkwor

In the household, goods consumed may purchaseaimntitys(Cm) or produced domestically (Cd).

So, Consumption (C) 6, +C,. The total endowment of time available (Lo) bredksvn into
paid working time [y, household working timephand leisure L, hence, =h,, +h, +L.
The efficiency of household tasks is represented pyoduction functiorG, = f(h, ), linking the
amount of the good produced to the time spent aséiwold work.
Income is made up of wage earningsywand nonwage ones, R. The consumer must choose the
guantities Gz, Cd, b, hy, and L that maximize utility under the budget dosst
C,<wh,+R

Potential income can be written aR =wL, +R
Since h,, =L, —h, —L the budget constraint is again written as

C,+WL<R —-wh,
Taking into account the identi;, =C - f(h, ), the consumer’s optimization problem becomes:

MaxU(C, L)stC +wL < [f(h, )-wh, |+ R,

Since household production comes into the conssroptimization through the expression of the

household profit, its optimal valugyhis that which maximizes the value of this profit.

17



The optimal value of the household profit functam thus be given by (h,0) =w

The equality f (h,[) =wshows that the allocation of working time betweengehold and waged

activities is determined by the relative produdigs of the two types of activities.

Consequently the wage reflects the individual potidity of wage labor.

The agent has an interest in devoting working ttméousehold activities to the extent that the
marginal productivity f (B) of an hour of this type of work is superior tolawur’'s wage.

The agent therefore augments the length of timetedevto household work to the point where

f(hphD=w

2.3.1 Intra Household Decisions

The family has considerable influence on the bedrant its members, affecting the labor supply
of members. This requires a theory that goes betfmmtasic individual frame of reference.

The analysis of family choices has developed atergdifferent lines — the unitary and collective

models. The unitary model starts from the principiat the family can be likened to a sole agent
having its own utility function. The collective meld on the other hand, postulates that making
choices is fundamentally something individuals alrd that the family is no more than a particular
framework that enlarges (or constrains) the rarigdoices of each individual member of it.

The Unitary model

The unitary model considers a family composed aj pversons. The model postulates that the
preferences of this entity to be represented byilgyuunction U(C, L, L), where C is total

consumption andland L, represent the leisure of the couple.

18



Denoting by wand R the wage and non-wage incomes of individual ijr@k choices of the two
family members are determined by maximizing utilityder a single budget constraint
The optimization problem of the household can bemiby:

maxU (C,L;,L,) s.t. the constraint

C:-'-Wll‘l +W2L2 = Rl + RQ +(W1 +W2)L0

This optimization problem suggests that the distidn of non-wage incomes has no importance
and that the only thing that matters is their sl R, (income pooling). That is, it is not

necessary to know which member of the couple ib#reficiary of transfer income.

The Collective Model
It starts from the principle that household choinesst arise out of individual preferences. Unlike
the unitary model, it disaggregates the preferentémusehold members (assumes that decisions

made within a household are efficient.
If we use Ui(Ci L ),i =12 to denote the individual preferences of the pesscomposing the

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

MaxU, (C,,L,) s.t. the constraint

C;-'-Wll‘l +W2L2 = Rl + RQ +(W1 +W2)L0

The optimization problem of agent i thus take et

MaxU, (C L.) s.t the constraint
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C +wlL <swlL, 6 +®,, whered, is a “sharing rule,” depending on the parameterana

R, and such tha®, + ®,= R; + R..
In other words, it is as if each member of the letwotd 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 lotfisumer and capital good because it offers
utility to a consumer and also serves as an inpot the production of other goods and services.
As a capital good, education can be used to devéBpuman resources necessary for economic
and social transformation. The focus on educatsoa eapital good relates to the concept of human
capital, which emphasizes that the developmentkdfsss an important factor in production
activities. The economic prosperity and functionafga nation depend on its physical and human
capital stock. Human capital represents the investrpeople make in themselves that enhance
their economic productivity. Based upon the worlSchultz (1975) many human capital theorists
argue that an educated population is a productypellation.

Human capital theory emphasizes how education ase® the productivity and efficiency of
workers by increasing the level of cognitive statkeconomically productive human capability
which is a product of innate abilities and investine human beings.

There are different explanations for the role @fi@tion. According to Becker (1964) education
is an investment that produces knowledge acqumsiiod increased productivity, which in turn

lead to higher income. However Spence (1973) statgsthe essential aspect of education is to
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facilitate selection. The educational system pltes role of filter: it selects individuals on the

basis of their intrinsic ability, allowing them sognal their abilities to potential employers.

The human capital theory hypothesizes that edutagi@n investment producing income in the
future. In this context, wage differentials arduehced by differences in individual productivity,
which are themselves influenced by investmentsduacation or training made by individuals
throughout their lives.

Education as signaling device

Spence (1973) put forward the idea that educatiem serves to select individuals, without really
influencing the productive efficiency that they Mdisplay in their future professional lives.

The premise of Spence’s theory is that those pergagro perform most effectively in active life
are also the ones who perform best while studylingroductive efficiency is not observable by
potential employers, then success as a studentlysisgpves to signal the presence of such
productive characteristics. From this standpoinfeason pursues education in order to signal
her/his ability.

Spence shows that workers have a tendency to cwese themselves with respect to the
standard of social efficiency, if education doesveeto signal their productive capacities to

employers.

The model assumes that employers observe the pgratjuof workers imperfectly, but view a
degree, or the length of time spent in schoolirsga@ indicator of potential productivity. In this
context workers may have an interest in investingducation in order to signal their abilities to
employers. Under these circumstances, Spence atgaes signal can be used to distinguish
workers only if the costs of signaling are negdyiverrelated with worker skill. He constructs a
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simple model in which there are two types of workegh productivity and low productivity. The
high productive worker can acquire education atveel cost (in terms of time, money, etc) than
the low productive worker. Spence shows that is thodel, there will be a signaling equilibrium
in which high productivity workers will seek morelweation than low quality workers, and
employers will offer higher wages to those with Heg levels of education. In Spence's model,
education merely serves as a reliable signal rativ@n increasing worker productivity. This
conclusion is contrary with human capital theoryiakh argues that education increases

productivity.

2.5 Ethiopian Education and Training Policy

Modern education was introduced to Ethiopia nearlyentury ago. However, the education and
training offered during these long years had lichip@sitive impact on the lives of the people and
national development. The education offered hasbeeh able to solve the problems of farmers,
pastoralist, and change the lives of the over whrgrmajority of the people ( MoE, 1994). Due to
lack of clear and coherent direction and other lerols related with education, majority of the
people of Ethiopia were not beneficiaries of theaadage of modern education. Recognizing this
fundamental problem, the then government launchatl lzegan to implement the 1994 new
education and training policy. The policy encompassverall and specific objectives,
implementation strategies, including formal and-fmmal education, from kindergarten to higher

education and special education.
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General Objectives of Ethiopian education and traimg policy
As stated by Ministry of Education, the Ethiopiashucation and training policy which started in

1994 has the following major objectives.

1. Develop the physical and mental potential and tiedlpm-solving capacity of individuals by
expanding education and in particular by providiagic education for all.

2. Bring up citizens who can take care of and utitesources wisely, who are trained in various
skills, by raising the private and social benefteducation.

3. Bring up citizens who respect human rights, standhe well-being of people, as well as for
equality, justice and peace, endowed with demaxcatiture and discipline.

4. Bring up citizen who differentiate harmful pracscEom useful ones, who seek and stand for
truth, appreciate aesthetics and show positiveud#itowards the development and dissemination
of science and technology in society.

5. Cultivate the cognitive, creative, productive amgpreciative potential of citizens by
appropriately relating education to environment sodetal needs.

In addition to this general objective the policysiraany other specific objectives all of which are

support and derived from general objectives.

The structures of education start from kindergattehigher level. The duration and focus area of
education in each structure vary accordingly. Nommfl education provided beginning and
integrated with basic education which focus oeréity, numeracy, environment , agriculture

crafts, home science, health services and civigeified technical and vocational training is
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provided for those who leave school from any lefedducation. Special education and training is

also provided for people with special needs.

The Ministry of Education prepares a separate decdinfor national adult education strategy,
national technical and vocational education andnitrg (TVET) strategy and pastoralist’s

education strategy.

Empirical Literature Reviews

Yang (1997),based on study Education and off farm Work, usirags sectional farm household
data from China; concludes that schooling doesantribute to physical efficiency in farming but
raises off farm wage. The researcher found tleepirical results. The first is that labor
productivity with respect to routine tasks is tlaane for household members, regardless of their
year of schooling. The second is that better e@dcatembers may contribute to agricultural
management while participating in off farm wage\aies. The third is that schooling increase off
farm wage rate, a better educated worker has a @@tige advantage in off farm work and the
corresponding selective assignment by educationmzes the household income. In addition to
this researchvang (1997)has conducted another research. The study was ciaadio show the
role of education in production. He used the 19Qf@vey data of China. The survey contains
detailed production, income, and demographic intdrom of households. To do this the paper
specified a Cobb-Douglas, value-added function,ctwvhincludes proxies of labor quality and

managerial skills as explanatory variables.
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The finding shows that education of the head offthesehold is not significantly associated with
value-added in farming. The result of the findiagontradicts with theory which explain that the
head of the household’s schooling may affect faffigiency in an important way. But average
schooling is positively associated with value addedarming. However, this coefficient alone
may not lead to meaningful conclusions becausetlueation regressors are highly correlated in
sample of small farms.

The result suggests that highest education is et important education variable to explain farm
profitability. The empirical results indicate asificant return to the highest farm education bot n
significant return to education of other househmoleimbers. Finally the paper explain the special
features of farm production which determine theeimes to education of its members, in turn,

determine the household's demand for educatiorsiment.

Vildan et.al (2009)look at factors that influence the annual incomdasiers in Turkey. The
researchers used 676 farmers based on annual ingategory. Logistic regression model is used
to determine the factor influencing farmer’s inconfde model tries to explain dependent
variable, farm income, which are regressed on pgaddent variables; education, household size,
estate size, estate ownership, fallowing, conteddtarming, sale period, processing, consulting,
marketing, membership and region as dummy varidsdtate size, fallowing, and sale period are
statistically significant at 1% and education, aoedsultingare significant at 5 %. The estimated
results are given in units of ordered logits. Tésearchers found that a unit increase in education

variables would increase farmer’s income by 0.2idsun
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Areag et al (2007)conducted a research in northern Nigeria for 22034 cropping season. The
study is interested in the effect of schooling &xtiension contact on traditional and improved
cowpea production. The result shows that scho@md)extension contact have differential effects
on cowpea production under traditional and improtesthnology. An additional year of schooling
of the heads as well as other members has no isgmifeffect on productivity. Four years of
schooling has required having a significant positeffect on productivity under improved
technology. The result shows four years of schgoli the household head raised improved
cowpea production by an average 25.6%. Howevdroadimg had no significant effect on
traditional cowpea production. The research coredutiat farmers’ education has a higher payoff
for farmers cultivating improved variety and applyia package of new inputs than for farmers
using largely traditional technology. The reasom this one is that when the production
technology is traditional; it can be formalized goaissed on from generation to generation by
example; as a result formal education may havée lisr no contribution. Under improved
technology, agriculture requires new knowledge skitls and better educated farmers. Educated
farmers are likely to adjust themselves to new rietdgy more successfully than less educated

farmers.

Sharada (1999)uses 1994 Ethiopian rural household survey dataestimate internal and
external benefit of schooling in 14 cereal prodgcuilages of Ethiopia. The paper use frontier
and non frontier production functions. The non frenresults show that there are positive and
significant returns to formal schooling in agricu in Ethiopia. But this is applicable if the farm
household head has upper primary schooling (graietd six). Using frontier production function

technique, farm level efficiency was estimatedmdraximately 55 percent of potential on average
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for the farmers sampled. Increased schooling isdotd have a significant impact on reducing
inefficiency. The social benefit of schooling outgles private benefit. An additional year of
formal schooling on average in the village has aimiarger impact upon farm productivity than
additional years of schooling on average withiniibasehold.

Singh (1974) examine the impact of education on farmdpotion on 288 farm households of
Haryana. The analysis show that impact of farmdiecimakers’ education- increase managerial
skill- on the farm production is positive and sfgrant. But the impact differs between the levels
of education. Relatively secondary education hemngteffect. It is weak in primary and middle
education even if it is positive. The paper alsalgses the relationship between farm size and

impact of education on farm production. The impzfetducation is dominant on large farm size.

Huffman (1980) using the 1964 agricultural censuses data of Asagdonducted analysis on farm
and off farm work decision. The result shows thHa toefficient of farmer’'s education and
extension are positive and statistically significaducation coefficient implies that increasing

farmers education increases their off farm worlkediy.

Beyene (2008)xonducted a research on determinants of off faamiggpation decision of farm

households in Ethiopia in four administrative regioAmhara, Tigray, Oromia and SNNP using
1999 rural household survey data. The researchlubes that human capitals, education of the
household heads has no effect on off farm workgi@ci As the researcher justifies, off farm

activities do not require formal education.
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Jolliffe (2002) using the Ghanaian living standard survey datalagxpwhose schooling is
important in the determination of household incondelliffe didn’t consider the household head
education level only; rather he used the housebatihimum, average maximum and head of
household’s school level. He estimates the houdetodhl, farm and off farm income separately
using the household minimum, average, maximum &l fof household’s school level. But
average and maximum values of schooling servestisrbmeasurement of household schooling
level. There is difference in total income estimgtiusing maximum schooling and head of
household’s education. The return to schoolinggigie maximum level of schooling to predict
total income is twenty seven percent higher thangubiead’'s schooling. In addition return to
schooling from using the average household levepredict farm and off farm income is 22
percent and 29 percent respectively higher tham fusing head’s schooling. The paper also
examine the gender difference in the householdnmecdetermination whether the male or female
education determine the income. The paper concltig@s gender of the individual with the
minimum or maximum level of schooling has no effectthe determination of household income.
In addition to this researcholliffe (2004) analyze the impact of education in rural Ghanagisi
living standard survey data. He examined the impa&ducation on household labor allocation
and return on farm and off farm profit. Ordinagast square (OLS) and least absolute deviation
(LAD) were applied to estimate equations. The teshbws that higher level of schooling are
associated with higher level of household laborpbupn off farm work. Increased level of

schooling increase off farm profit by much greaerount than farm profit.

Marcel et.al (1999)examine whether human capital affect the proditgtand labor allocation in
nonfarm activity of rural household of PakistaneTresearch analyzes not only the direct effect of

human capital on output and income but also itéréistl effect on labor allocation. The finding
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shows that education raise off farm productivitydamduce rural household to shift labor
allocation from farm to off farm activities. Onedational years of schooling for all adult males
raise household income by 8.9 percent. For thistiaddl income one-fifth is achieved by
reallocating labor always from farming and towands farming working. Another finding is that,
even though wife’s education has positive and §iant effect on total income, it is not strong. In
addition to education, nutrition is important faoguctivity but it is more effective for male than

female.

Edward et.al (2000)Using Mexican survey data in eight villages, amalthe effect of schooling
on income. Using OLS estimation, they examine ttiece of an additional year of household
head’s schooling, average family schooling and rotlagiables on net income. Total return from
schooling is significant, both statistically andagtitatively. The estimated return from an
additional year of the household head’s schookn$502 and the return from an additional year of
average family schooling is $210. Schooling of tweisehold head discourages participating in
staple production but has little effect on partaipn in other activities. Schooling of other faynil
members is significant in selecting families intage work and international migration. A one
year increase in average family schooling is assediwith a 10% increase in household income
from wage work. Family schooling is also positivelgsociated with crop income. A year of
average family schooling raise staple income by ¥é#b it is associated with a 13% increase in
cash crop income. Neither household head’'s educaiiw other family members schooling has
significant economic return in non crop productidhe paper finally concludes that, controlling
other activities, the return from schooling is hegln rural Mexico. Schooling significantly links

rural household to new income source, includinglecage work and migration.
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Mark and Klenow (2000) examine a model with finite-lived individuals. h& research paper
uses a data from countries report of UNESCO atdoigattainment of age groups 20 to 54 or
older in the year 1946 to 1977. The data consautne series for schooling attainment. A panel

of 85 countries is estimated.

Human capital can grow with rising schooling iataent and thereby contribute to a country’s
growth rate. According to the research each geerdearns from previous generations. In
addition the research paper incorporates the mmgelsitive externality from the level of human

capital onto the level of technology in use.

The researchers ask a question “If high rates lodaag are not generating higher growth, what
accounts for the very strong relationship betwesdrosling enrollments and subsequent income
growth?” They give the 1960 high schooling enrolhtseand the subsequent 1960 to 1990 growth
in labor supply as evidence. They also explainrpd growth in total factor productivity from

1960 to 1990 is due to the high level of schoolifige paper account for the existence of reversal

causality that is schooling could be respondinth&anticipated rate of growth for income.

The paper finally found that countries with higlesrollment rates do not display faster human-
capital growth from 1960 to 1990. However, that anere year of schooling enroliments in a
country in 1960 is associated with a very modesteiase in schooling attainment in the working
population between 1960 and 1990 of only 0.042 tewdil years. This reflects the high
persistence of cross-country differences in enmtfimrates. Because countries with high
enrollment rates in 1960 also had relatively highoments pre-1960, these countries are largely

just maintaining their relatively high attainments.
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The research paper also calibrates a model chdromal expected growth to schooling. Even
though the estimation is capable of generating mofcthe empirical coefficient, part of the
relationship between schooling and growth may ceftanitted factors that are related both to

schooling rates in 1960 and to growth rates forpr@od 1960 to 1990.

E. Lockheed, et al (1980ksummarizes the analyses of 37 data sets discurssHE8l studies on
education and small-farm production in 13 countaé#frica, Asia, Europe, and Latin America.
In 17 of the data sets the effects of educatiomechnical efficiency in the production of a cereal
crop (rice, wheat, or maize) were examined; inrdmaining data sets, the effect of education on
the production of a mixed crop, typically includiagereal, was examined. The researchers used a
production function for agricultural output as thieasic tool for analyzing the impact of education
on productivity.

The first hypothesis what the researchers setas @ducation has a positive effect on farmer
efficiency. The research paper finds confirmafienthis hypothesis. For each of 37 data sets, the
coefficients of education on agricultural produityiythe statistical significance of the estimate,
and the estimated percentage increase in outpugdon additional year of education. In six of
these data sets education was found to have aivedaiit statistically insignificant) effect, bub

the remaining 31, the effect was positive and ugségnificant.

The research paper also hypothesized that exptsweetension or other non formal agricultural
education experience should have a positive effeatutput. Based on the available data set, the
analysis of eight provided evidence that extensweas significantly positively related to
productivity, one provided evidence that extenswas significantly negatively related to

productivity, and the remaining seven showed noiaant effect.
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The researchers also explored whether formal ¢idmcand non formal education acted as
substitutes or complements. Most of the coeffigeot interaction were positive, suggesting,
therefore, a possible complementary relationshtpvéen the two forms of education, even though

few of the coefficients were statistically insigodnt.

The papers finally find that the effects of ediumatwere much more likely to be positive in
modernizing agricultural environments than in ttatial ones. The researchers share common
idea with Schultz (1975) who hypothesis that thieativeness of education is enhanced in a
modernizing environment.

The overall conclusion of the paper is that famodpictivity increases, on the average, by 7.4% as
a result of a farmer's completing four additionabgs of elementary education rather than none;
the 7.4% is a weighted average of values from trsiadies for which an estimate could be

computed.

Eisemon (1989)evealed few significant differences between uoetdd and schooled farmers or
between farmers with various levels of schoolinige Effects of school knowledge and skills were
evident in how farmers understood modern produdiehnologies and in what information they
sought from extension officers about agricultudaémicals and how they used this information.
Schooling profoundly influenced the ways they thaueout and practiced agriculture.

Verbal protocols obtained from administration of iastrument designed to assess agriculture
knowledge provide much insight into how schooled amschooled farmers perform problem-

solving tasks in daily life that may involve theeusf modern agricultural technologies. Most tasks
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required identification of common diseases of mawmegetables and other crops from visual
signal, and specification of measures to contrgrevent the diseases.

Farmers with little or no schooling usually gaveamplete and /or inaccurate descriptions of stalk
borer infestation. This farmer mentions three pgmestauses of damage to maize - weeds, birds
and hailstones - none of which are responsiblepfoducing the symptoms in the specimen of
maize shown to the farmer. Among farmers with nloosting, weeds were often mentioned as
causing plant diseases. The farmer indicates #étiZer may prevent the disease, but in fact,
while fertilizing may benefit general plant healtthcannot prevent this form of crop damage.
Farmers with some primary schooling often knewrthme of the disease; the disease is correctly
attributed to stalk borers which ‘break the leawégshe plant.’ The farmer suggests spraying
agricultural chemicals to improve the health of phents, combining a technological intervention
with a cultural practice, uprooting plants. Wellbedted farmers generally gave specific, concrete
and usually accurate descriptions of the symptoihssatk borer infestation, knew that the disease
was caused by insects and could be prevented hyisgrand, more importantly, understood that
the effectiveness of the chemicals depended onhsgnizing applications with the plant's growth
cycle to coincide with the insect's life cycle aslivas with appropriate climatic conditions.

Another illustration of the effects of schooling cognition relating to use of modern technologies
can be taken from a study of Kenyan mothers' cohgm&ion of instructions for the use of
premixed commercial oral rehydration salts solgifor the treatment of diarrheal dehydration in
children. Schooling changes the ways mothers exgarrheal illnesses. Maasai mothers with
some primary schooling usually attribute diarrh@@nvironmental conditions. Better descriptions

of the symptoms of diarrhea, identification of eowimental causes and belief in the effectiveness
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of treatments derived from modern medicine weraiobt from mothers with higher levels of
schooling.

Sumner (1982)analyze the off farm labor supply of lllinois faens based on a 1971 survey data.
The survey data gathered information about farmerisfarm activities, off farm work and
personal characteristics. A sample of 832 farm apes was used to estimate off-farm work
participation. The researcher applied Maximum Ih@bd estimation of a probit function. The
research found that education increases the pidgaddiworking at off-farm job. But Health has
no significant effect on off-farm work. More overemwith some vocational training for non-farm
work were more likely to work off their farms. Waifarm-related training did not reduce off-farm
work.

Using the first and the fourth rounds Rural Hous$eturvey data of Ethiopia, Adugna (2006)
determine factors affect the dynamics of off-farotivaties. The study performs three different
estimations in relation to the factors that affatticipation in off farm activities and intensiby
off-farm activities. These three separate equataresparticipation, intensity, and dynamics. For
the participation equation Probit estimation tegei was employed to estimate the model. For the
intensity and the dynamic models, quartile regmsgechnique was used.

The research investigate that participation infaffn activities in 1994 is mainly influenced by
demographic factors and not by asset holdings asasw®lity. Households with more dependents
and female-headed households have less partiaipatioff-farm activities. In addition poor farm
household having poor land quality participate les®ff farm activities. This is because they
spent more time in farm land to secure the subsistéood supply of the households. Unlike the

results for the determinants of participation iftfafm activities, results for intensity show thett
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only demographic factors but also asset holdingss@nality influence the level of intensity in off-
farm activities even more than the demographiecgff

Once farmers decide to engage in off-farm actisjtiatensity is driven by asset ownership, farm
income, and cash flow. Asset holding factors, ation, and value of agricultural tools in 1997,
and value of livestock owned, total size of lanched as well as proportion of rented land in 1994
significantly affect intensity. Farm householdstwihore educated members or more number of

students increase off-farm intensity.

Stifel (2010) analyze nonfarm economy, livelihood strategies ametfare of Madagascar using
2005 nationally representative integrated houselsaldey data. The research paper, based on
household livelihood strategies, suggests thatomsbholds adopting family farm and non-farm
activities strategies members with less educatrennaore likely to remain on the farm. On the
other hand those with more education perform higiaging non-farm wage activities. With the
household livelihood choice models, education soested with higher probabilities of non-farm
employment. Individuals with a lower secondary edion are 7% more likely to work in non-
farm wage activities than those with no educatiodividual having upper secondary education
increase the chance by 19% to work in nonfarm veageities. Individuals having lower or upper
secondary education has less probability to workherfamily farm for their primary employment.
Poor households with low levels of education gdheface greater barriers than the non-poor in
their choices of high-return livelihood strategies.

Returns to schooling are largest among those imtrefarm sector in general and among the
wage employed in particular. The researcher foumat teturns to schooling for non-farm
employment are considerably larger than in farmifige paper finally concludes that education is

an important factor associated not only with namfeemployment opportunities for the rural
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population in Madagascar but also with higher esgsifor those employed in the non-farm sector.
Individuals and households with little or no edimatface barriers not only to acquiring non-farm

jobs, but also to reaping the full benefits of pmeentially 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 exigiuseholds consume what they produce and
decision on their labor, production and consumpto@ made simultaneously. The situation in
which households don’t separate consumption andygtemn decision is known as non separable.
On the contrary in separable household model ptamucecisions are entirely independent of
consumption decision and labor supply decision. €zo[§1986) calls separable as recursive.
Recursive and separable are synonymies and ussadhiahgeably. But recursive is possible when
market exist for goods and for labor. In additibere must be perfect substitution between homes
produced and purchased goods as well as hired &imbifamily labor. As Lopez (1986) reason
out, recursive model is not applicable. Transactomst associated with off farm activities,
difference in skill required by on and off farm Woor rationing in labor market, absence of

market for some goods make recursive model difficubapply.

Unitary and collective household models

Unitary household model consider all household mamlas if they were one. Unitary household
model is inconsistent with differences in indivitlweelfare within a household. Even though

households differ in their consumption and leigimee usage unitary model consider all members
have the same consumption and leisure time. Treasnggven to household members also differ
because of gender, age, or relation to househa@d Hdéferences. Therefore, such harmony for

pooling resources together is not always preserfaim households, making unitary decision
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making invalid. Collective household model, unlikmitary household model, allows the

preferences of household members to differ.

3.2 Farm Household Modeling

The agricultural household model is one that coediproduction and consumption of rural

households (Squire et al 1986).

As Lopez (1986) explains there are different reastivat separable household model is not
applicable in the rural farm households. Theseomsmsare also reflected in most rural part of
Ethiopia. There are transaction cost, imperfectssuhion between family and hired labor,
absence of market for some goods in rural farm élooisl of Ethiopia. In such situation, it is

reasonable to construct a non separable farm holasetodel for the study area.

Therefore, the farm household model is set basatefollowing assumptions.

» Well behaved utility function of the household

» Market is assumed to be imperfect and commoditieseterogeneous

» Households have different preferences farm dhwark

» Farm wage and off farm wage are not equal. Farmewagdetermined endogenously by

variables related with production and consumption.

» Land and other capital inputs are assumed to leel fiar the production cycle.

Labor supply decision of farm household membersiesved as the result of household utility

maximization subject to constraints on human timmepme, and farm production. Household
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members are assumed to received utility from aoveof members leisure (I), a vector of
purchased goods {y and vector of exogenous variables to current @loolsl consumption

decisions (¥)

u:u(l,yl,yz) _____________ (1)
Household is assumed to face three constraintesource. These are

1. Time(T) allocated between farm work)B&nd off farm work(T) and leisure(l)

2. Household income- received by members of housefrold off farm work at wage rate

(Wor) net farm income and other household income(A).
Pf Qi P Xy +T,W; +Az Ry, —————-——-— &)
Where Q is total output, Pis price of farm output, s price of variable inputs, {Xs variable

farm inputs, Pis price of purchased goods.

3. Potential size of the household output
Qf:Qf(Tf1Xf!Kf) ______________ (4)

Kt is anything that affecting farm production but g&oous to current production decision.

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

L=U (I’yl’y2)+/](T_Tf _Tof _|)+V(Pfo - Pxxf +TofW0f +A- Fin)"'a(Qf _Qf (Tf'Xf’Kf)____(S)
6_L_ A Ja_Q =0--—-————- (6)
oT, oT,
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Where A, y,0 are Lagrange multiplayer’s
The quantity of off farm work by each household rens equal his time less time for leisure and
for farm work.

T, =T-T,=-l-————————- L4)

Equation (7) provides the optimal condition for f offarm participation. If

- A+ PN, >00rW,, >%, then off farm wage offer is greater than the nmaigvalues of an

individual’s farm work or leisure.
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3.3 Econometric model

Education enhances an individual ability to adapd @angage in different types of work. Welch
(1970, cited in Jolliffe(2004)) model educationcasitributing to the production of two products.
The model show that education can directly incrgaseuction of each item and it also improve
the allocation of resources thereby increase ptamtucJolliffe modified the model of Welch
(1970) where two goods are farm and off farm incand ask whether there is any evidence that
education improve the income from both type of wdarke model for this paper is adopted from
Dean Jolliffe (2004). To find out how the returnaducation influence farm and off farm work and
whether the farm household allocates labor accglhglint is better to examine how education

affects farm income, farm labor supply, off farncame and off farm labor supply.

Therefore, household utility is modeled as a fuorcof leisure () and sum of farm y, ) and off
farm (y,) income. Household leisure is the different betwestal stock of household time and

sum of hours worked on and off farm.

U=ufyl)-—==--- @
U=u(y +Y,l)———-~- @
yi (B¢, % ,6;)

yo(Eilo’Xo’Ho )
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MaXU{yfm(Ef ’lf ’Xf 1gf )+ yo(Eo1|o!X0190)1 L(XH )_If _Io } ___________ (4)

subjectto: L(x,, )1, +I,,I, 20,1, 20

where y, and y, are income from farm and off farm activities ,€Eeducation,|,and |  is
household labor supply to farm and off farm acigt, x, and x, measures factors that affect

farm and off farm income (asset, land, non labooime, etc) andd represents unforeseen shocks
in farm and off-farm income . The subscript, f, d&s a farm variable and o denotes off-farm. The
total stock of potential household labor supply, i, a function of a vector of household

characteristics including composition of the howdehwhich is given by X

Cotlear (1990) describes three different types dafcation: formdl, non-formaf and informa.
Whose education matter in farm and off farm lahgypdy and income is another question should
answer first. Most researchers use years of soigpaf the head, average education of the
household and maximum education in the househBlsu and Foster (1998) argue that only one
person need be educated in the household for tlewiousehold to benefit from schooling.

Jolliffe(2002) argue that average education of hlmeisehold is more significant than one (

?institutionalized, chronologically graded and hrehacally structured educational system

*any organized, systematic, educational activityiedron outside the framework of the formal
system to provide selected types of learning ttiqdar subgroups in the population, adults as
well as children

*the lifelong process by which every person acquaresaccumulates knowledge, skills,
attitudes and insights from daily experiences aqubsure to the environment
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household head) person education in the housembld.paper considers both cases i.e. both the

household head education and average educatitie diousehold.

Production and consumption decisions of the houdedre separable, when markets do not fail for
a given household. A household model is said tedparable model when the household behaves
as a pure profit maximizing producer. The profitdkeachieved in turn affects consumption, but
without affecting production decisions. By contrasin-separable model is household’s decisions
regarding production (use of inputs, choice of\aiéis, desired production levels) are affected by
its consumer characteristics (consumption prefeagndemographic composition, etc.). For those
households that supply labor to the wage markdyirgp Eq. (4) results in an allocation of
household labor such that the values of the marginaduct of farm and off-farm labor are
equated to an exogenously determined market wagtemBrkets are not complete in developing
countries.

When labor markets are not complete, an allocattbnhousehold labor is equated to an

endogenously determined shadow wage, w

oy (Ecly.x.6,)/ _oy (B, ., %x.6,)/ _ o
f fff%f_ ( )al-w )

(o)
When w is a function of household characteristics andfadtors that affect income , and the

household supply of labor into farm and off-farntivaties is given by:

L =L (X i (ool %8, ) Yo (Eolo %0, 6,) = L (E. %, 8) === ===~ ©)
Y=y (Ex0)%,6)- - ™)
Y= y(Ex.6)-—-mmm oo )
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Estimation of Eq. (6) provides a measure of themxto which education affects the allocation of
labor into farm and off-farm activities. EstimatiohEq. (8) provides an estimate of the total dffec
that education has on farm and off-farm incomeintzdton of Eq. (7) provides the measure of the
direct effect of education on farm and off-farmante by conditioning on the level of household

labor supply.

L =f1 (Education HHsize Ndpt, Mhhead HHage assetnonlaborircome plotsizelivestockalue, DillH , Dillw , Dregion)

Y, = f(Educatiomli*,asselnonlaborircome plotsizelivestockalue DillH , DillW, Dregion)
Y, = f(Educationassefnonlaborircome plotsizelivestockalue DillH , Dillw , Dregion)

Description of variables

1. Education- the paper takes household head’s education anthgeveeducation of the
household. The study considers that the househedd lis a decision maker in the house and
his/her education has influence on labor allocatdnthe household. The household head’s
education is analyzed in different level. In somases the overall human capital in the household
may have more influence on the allocation of laimothe household than the household head’s
education. To see the effect of these two diffeeshication in the household labor supply and
income, the paper take both household head’s edacahd household average education as
explanatory variable alternatively.

2. Household size Household size accounts for the number of iddizls in the house. Having
larger household number increases the labor sugggrm and off-farm activities. Beyene (2008)
in his study of Determinant of off farm Participgati Decision in Rural Household of Ethiopia

states first and second reason why household<ipate in off-farm activities. In the first reason
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limited agricultural incomes take the highest sheard in the second reason large family size take
the first rank. This study also expect those hbakkhaving more family size supply more labor
for farm and off farm activities.

3. Number of dependents This is the number of individuals in the houddhshose age is less
or equal to 7 years or whose age is greater orleégqueEb. The age limit to include a member as
dependent differs from research to research; sakeedhildren aged less than 15 years. In case of
Ethiopia, Beyene (2008) takes this to be less fivanyears and above sixty five as dependent. The
guestionnaire has one question “At what age di¢ {{children) participate in farm/household
activities for the first time? The answer for tiviaries from household to household and from
region to region, but the most frequently expresgedr is 5-7 years. In addition when the
guestionnaire ask about marital status it speajfy a=7 years. It implies that those individual
above seven years old can participate in laboefdBo it is logical to take age of dependency less
or equal to seven years in case of Ethiopia. Alfuwasehold with more number of dependents is
expected to have less participation in the labqpbu But, there is also another argument that
more number of dependent in the household requi@® money. To fulfill money demand the
household may reduce their leisure and supply rater.

4. Age of the household headage of the household head also matter in labpplgu Even
though older household head generate experiententtrease the marginal value of time in off
farm and farm activities, the overall labor housduce and demand for leisure increase. So, older
household head is expected to participate ledseitabor supply.

5. Marital status of the head- the marital status of the househeltihmay be married, single,

divorced or windowed. It is expected that a letwdd headed by married person supply more
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labor to farm activities. Most of the time thosbondo 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 thathtbesehold seize in the house. Some
assets are important for farming activities and es@re important for off farm activities. Those
farmers having more assets which relevant for fagnhiave more chance to participate in farm and
those household having more asset which is impoftaroff farm activities can participate in off
farm activities. The household also have assetwimprove the wellbeing of the household. It is
difficult to determine the sign in which asset affthe labor supply of the household.

7. Non-labor income this includes all income as gift, remittance, awon/ aid, other transfer
and compensation. These types of income reduce/dhidng hours and increase time to leisure.
Hence, households having more of non labor incarexpected to supply less labor to farm and
of farm activities.

8. Farm sizefarm size, in this study, is the farm area in hexs that households seize. All the
local unit of land measurement convert in to stathdmit i.e. hectare. Land in the rural household
is beyond factor of production. Land can deternmioeonly the labor allocation of the household
but also determine many other issues in the commufihose household having more farm land
allocate more labor to farm activities and thosenfdnousehold who have less farm area may
allocate their household labor to off farm actiti

9. Value of Livestock — this is the monetary values of all livestocktttiee household own.
Either type of livestock or number of livestock elehines the labor allocation of the household.
Those households who have more value of livestoekegpected to allocate more labor for farm

activities. This is because some livestock are g for farm activities itself.
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10. Health status of the husband and wife- different unexpectedgsinan determine the labor

allocation of the household as well as the incoAraong these, the illness of the husband or/and

the wife is one. It has adverse effect in labapadtion and income generating of the household. It

is taken as dummy, 1= yes there is illness of hugba0 otherwise in the last 12 months (using

2001E.C as reference).

11. Regional dummy- these regional dummy set to capture the regidifigrence.

Table 3.1: Description of variables

Variables

Description

-Dependent variables

Lnfarmlaborday

This is the labor dayrgpen farm activities by a househo

Lnofffarmlaborday

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

Lnfarmincome

Income from farm activities

Lnofffarmincome

Income from off farm weagmployment activities.

Hhsize Household size- number of individual in tioeise.

Ndpt Number of dependents

HHage Household head age

Mhhead =1 if the head is married, O otherwise

Dadultedu =1 if the household head has attended adult liyepaogra

otherwise
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Dprimary

=1 if the household head has primary etioca0 otherwise

Dsecondary =1 if the head has secondary educ#&iotherwise
Dchedu =1 if the head has some church/mosque school
Averageedu This is average education of the holdeho
Lnasset The monetary value of asset

Lnvaluelivestock

Value of livestock

InNonlaborincome

Non labor income

InTotalpotsize

This is the farm plot in hectares

DillH =1 if the head is ill, O otherwise
Dillw =1 if the wife is ill, O 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 r@gis use

a reference.

*In is natural logarithm

These four dependent variables, i.e. farm laboplsupff farm labor supply, farm income and off

farm income are regressed on the set variablesdimg education. Ordinary least square (OLS) is

used to estimate all relationships.

The above equations can combine the effect of éducan farm and off farm income of the rural
household. Dean Jolliffe (2004) has done the sanadysis in rural Ghana.

conducted in Ethiopia considered education as ermgtant of off farm income (Beyene 2008,
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Adugna 2006) others focus on how education inerdasor productivity and efficiency in rural
households ( Assefa and Asfaw 1997). There iseareh gap to deal with the impact of education
simultaneously on the farm and off farm incomeEf(6) we can determine how education affects
the labor allocation. This labor allocation betwdamm and off farm activities can cause income
differences. But to know that this income differeris due to labor allocation or directly due to
education, eq(7) and eq(8) are estimated. Tdgesarch paper, therefore, has the advantage of
estimating the effect of education on both farm afidarm income.

The estimation is that, first estimate the farm affdfarm labor supply (Eq6) and farm and off
farm income (Eq.8). All four independent variab{éam labor, off farm labor, farm income and
off farm income) are regressed on the set of vegalwhich includes education. Estimation of
farm income and off farm income based on EQ(8) lom the direct and indirect effect of
education together . In order to separate thesectsffEq(7) is estimated. This equation is
estimated for farm and off farm income as a functd household labor supply to farm and off

farm activities.

When labor is included as explanatory variablesiogeneity is suspected and found that labor
supply is endogenous. One solution for enodogenegitysing instrumental variables (Cameron,
2009). These instrumental variables must be cdeelwith labor supply. In order to instrument
household farm and off farm labor, it is necesdaryind variables that are correlate with labor
supply but not with farm and off farm income. Than be variables used to estimate labor supply
but not for farm and off farm- income. Variablestare correlated with household labor supply
and are excluded from farm and off farm incomenestion are household characteristics i.e.

household size and number of dependents. Theseawmables have correlation with labor supply
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but not with farm and off farm income directly. #dor supply in this case is instrumented. The
estimation is two stage least square method. dritbt stage labor supply is estimated from Eq(6)

and predicted value of labor is saved and usedtimate Eq(7).

One of the main assumptions for the ordinary legaares regression is the homogeneity of
variance of the residuals. The study tests whéetbtroskedasticity is present. White’s general
heteroskedaasticity test is confirmed the existafiteteroskedasticty. So, heteroskedasticity in

this study is corrected by using hetereoskedagtiolbust standard errors estimation.
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Chapter Four

Empirical Analysis

This chapter has two main sections, data descnipgiod model estimation. The first section
presents the statistical description of data usedimalysis 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 househotdsbasic determinants of household labor
supply to farm and off farm activities. Some of timisehold characteristics included in this study
are household size, number of dependents, ageeofidhsehold head and marital status of the

household head.

Household size

The household size accounts for the number of iddals in the house. From large family size
there is a chance to get more labor force. Theagechousehold size of the sample households is
5.79. The minimum and maximum household size is am sixteen respectively. The average
household sizes as well as individual householesstliffer from region to region. The maximum
household size and the average household size6aamd 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 defisedembers under 7 or greater than sixty-five
years of age. The number of dependants deterntiedsousehold labor supply, but it is difficult in
which direction it does so. Some argue that asntimaber of dependents increases, households
decide to supply more labor to fulfill the househbhsic needs and satisfy the daily requirements
of the household; others argue that the numbeepéudents deter the household to participate in
the labor market because the household requires tiintake care of dependents. From the total
households sampled, 165 do not have dependerttgimhibuses. The remaining have dependants
varying from one to seven. The average number pkwlgents in the households is 2.63. On

average, 2.63 individuals are depending on the irentamembers of the household.

Age of the household head

Age has its own effect on the labor supply. Ashtbasehold head gets older and older, she/he can
get more experience in farm or off-farm activiti®ut most of the time, at adult age, off farm

activities participation increases. At older ades overall labor supply reduces and demands for
leisure increases. There is a single person wlohsusehold head at the age of 14 and a single
person who is a household head at the age of I#DaVerage age of the household heads is 52.66

years.

Marital status of the household head

The sample of the household head shows that 65&0#%e household heads married single
spouse and 2.5% married more than one spouse. érhaining is single (3.26%), divorced

(5.79%) and windowed (23.16%).

52



4.1.2 Education of the household

The rural households of Ethiopia have access th faytnal and non-formal educational in their
surroundings. From the total of 1565 household §€&29 household heads (46.58%) did not have
any formal or non-formal education. The remainirgj42% have either formal or non-formal

education.

Table 4. 1: Educational level of the household kead

Educational level Number of household heac  percent
Not educated 729 46.58
Adult literacy program 288 18.40
Primary education ° 426 27.22
Secondary education 73 4.66
Above secondary educatio 2 0.12
Some church/mosque sche 47 3.00
Total 1565 100

Table 4.1 depicts that 46.58% of the household$iea not have any education. Even those who
have education are concentrated around primary aahudt literacy program. The numbers of
household heads who have the next higher educagtute as the education level increases. These
show that most of the rural households of Ethig&not educated. If they are, it is mostly adult

and primary education. Only few household headg Is@eondary and above secondary education.

> Primary education of Ethiopia is of eight years duration(1-8)
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In this study above secondary education means thossehold heads have educational levels
above grade 12. The regional distribution of edoaas also different. For example, from the total
household heads that have adult education 164(%§.24e in Amhara region, 100 (34.27%)
household heads are in Oromia region, 16 (0.05%}pé¢twold heads are in SNNP region and 8
(0.027%) household heads are in Tigray region. & tmsisehold heads having primary education
are concentrated in Oromia region; they are 178umber. In Tigray region this number is much
lower, at 19. From the total household heads, wdesecondary education, 36 are from Oromia

region, 29 are from SNNP region, and 8 from Amasdgon.

Considering the household head is a decision niakie house, his/her education is expected to
have impact on any household activities. Howevaglysis based on the educational level of
household head seems logical when only head’s &duacia relevant in the household. In most
cases others’ education is also important in thesébold. Those households with an uneducated
heads may not necessarily be less benefited frontagidn if some other members of the
household have some schooling. It means educafiamyother members of the household can
also influence in household activities. To captinis household capital formation, the study uses
average education of the household. This averageaidn consists of only formal education of
the household members. It is difficult to get therage education of the household including non-
formal education because some of non-formal edwtstihave neither specific years of
accomplishment nor stepwise classified years. talmaouseholds of Ethiopia where the survey
was conducted, 3.19 years of formal schooling milakle on average. It is almost equivalent to

the end of the first cycl®f primary education.

® 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 balgevand self-employed off-farm activities. In
this study off-farm activity refers to only off-faw wage employment activities. Self-employed off
farm activities are not included in this paper; thason is that those households who are engaged
in self-employment activities did not have spectiime (in days or hours).About 52% of the
sample households reported that they participatedfi-farm wage employment. The most
frequently listed off-farm wage employment actediare traditional labor sharing, paid farm
work, religious work, unskilled non-farm work, footbr work, skilled laborer (building,
Thatching), etc. In terms of location where theg amployed, 88.2% were employed in their
villages, 7.72% were employed in other villages &82P% were employed in local markets. A
very small fraction of the households were employedAddis Ababa. On average, those
households who participated in off-farm wage emplegt earned 907.73 birannually. The

annual income from off farm wage employment rarfgas 9 birr to 79952 birr.

4.1.4 Farm income

Farm income is the aggregate of income from gomluction, income from animal product
sales, and income from animal sale. The amountayd produced in the “mehere” and “belge’
seasons were converted into monetary value usingpgpras weights. In addition, the farm

households have income from sales of animal predieggs, 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 hoos#h The maximum income is obtained from

crop production, in which many households are eedag

Table 4.2: Farm income of households

Source of farm income Mean income  Std. dev Min. Max.
crop production 17860.33 50012{75 0 108832
Animal sale 840.017 1636.88 0 17600
Animal products sale 543.00 2192.6150 55200

The farm income of the household is, therefore stira of the three farm incomes. The household
can fetch income either from all sources, singlere® or combination of any two. From the total
households, 559 households got farm income frontralb production, animal sale and animal
product sales. There are also households who gat thcome from single sources; 380
households got their farm incomes only from cropdpiction; 20 households from animal
products sale and 12 households got farm incomg foim animal sales. The number of
households who generate income from a combinafieittrer of the two sources are many. To list
some of the combined income households, 233 holdsegot farm income from crop and animal
products sale, 294 from crop and animal sale, 4&dlaolds generated farm income from animal

product sale and animal sale.

56



When the overall farm income is analyzed, therehameseholds who did not have any income
from farm activities and a household having 1089866 annual farm income. On average the

rural households got 19243.16 birr from farm atiegi.

4.1.5 Assets of the household

These represent the monetary value of all assdteihousehold. The household can accumulate
different types of assets, some of the assets mayportant for farming activities which improve
and motivate the households to work on farm. Tlaeeealso assets, which are important for off-
farm participation. Those households having susketasmay have more chances to engage in off-
farm activities. In addition, the households mayehassets, which improve the general wellbeing
of the households. The aggregate asset valueg imatlnseholds range from a minimum of 3 birr to
a maximum of 213978 birr. On average the housshioddd assets, which are valued at 2984.87

birr.

4.1.6 Livestock of the household

The number of livestock in the household is anofbem of asset formation. But this livestock
wealth has special meaning for farm householdsedtick in the rural households is more than
asset. This is because some livestock serve asalcaphe values of livestock, which the
households have, can determine the labor allocatidhe household as well as the income of the
households. Regarding labor supply, livestockiteaewn role but either the type of livestock or
the numbers of livestock they own determine in Whactivities they participate. The study takes
the value of livestock, which the households passkesthis regard there are households who did
not have any livestock. There is also a houselrolth 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 hectaire local unit of farm area measurement was
converted in to hectare using conversation fadgtoesich peasant association. A household having

large farm area is expected to supply more labfarto activities and less to off-farm activities.

Table4.3: Total farm size by region

Region Mean farm siz| 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 0.002 162.672

The farm sizes of the households differ from hbo$e to household and from region to region.
From the total households, four households havénamam of 0.002 hectares of farmland. There
are some households having very vast farm landwisianore than 100 hectares. The average

farmland size of all four regions is 2.57 hectares.

In Tirgay region, households have the mean farmiareh of 0.69 hectare. The minimum and
maximum farmland area for Tigrian household is B.Bhd 10.06 hectares, respectively. This
region, relative to other three regions, has thellest average farm size. In other three regions

namely, Amhara, Oromia and SNNP, the average faeis better than that of Tigray region.
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4.1.8 Non labor income

Non-labor income reduces the motivation of housghdb participate in the labor market in
general and labor supply to farm and off-farm atés in particular. Beyne (2008) explains that
non-labor income has a positive effect on marguadlie of non- work time and hence negative
effect on participation of labor in off-farm actilds. These show that, individuals having more

non-labor income may have less participation inlgher supply of farm and off-farm activities.

The main sources of non-labor income for househ@ds donation /aid, gift, remittance,
compensation, inheritance and other transfers. Rh@rtotal non-labor income that households
got, donation/ aid accounted for 66.14%. The remgiare; gift (20.04%), remittance (9.73%),
compensation (1.45%), inheritance (0.18%) and ottarsfers (1.75%). From the total sample
households, 51.55% of the respondents have nom-lelwome. 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 husbamdferin the household in the last twelve months
using 2001E.C as base year. The paper considese H®ea shock to the households. There are
different shocks which affect the overall labor glypand income of the households. Among these
the illness of the husband and/or wife and deatthusfband and/or wife is expected to have
negative impact on the labor supply and income igeimg capacity. From the total number of
sample households, 194 households faced illnessigifand and 172 households faced illness of

wives. There are also deaths in the households:ZBamds and 27 wives died during the period.
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Table 4.4: Descriptive Statistics

Variable
Hhsize
Ndpt

HHage

Mhhead

Dadulted
Dprimary
Dsecond
Dchedu

averagee

Farmincc

wageofffe

farmlaboil
laborday

Asset

Description Mean

Number of individuals in the house 5.7663
Number of dependents in the house 2.6393
Age of the household head 52.663

Marital status of the household head, 1= n
.65153
otherwise.

=1 if household head has adult literacy progranil8350
=1 if household head has primary education 27173
=1 if household head has secondary education .04667
=1 if household head has church/mosque bchod03005
Average education of the houseHold 3.1923
Income from all farm activities 19221.

Income from off farm wage empl
909.21
participation.

Total number of days spent on farm activities 70.168
Total number of days spent on wage employ;  40.062

The monetary value of all asset in the hbuse, 2956.2

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

® These assets did not include the value of the house.
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Std. De\

2.59067

1.81465

15.0121

476636

.387202

444998

.211009

170782

2.38965

50447.0

3767.31

76.2477

51.8355

8728.35

Min

14

Max

16

11

120

13

108¢

799!

831.

362

213¢



Valueofli
Nonlabot
Totalplot:
Dillnesso
Dillnessk
Dtig
Damh

Dsnnp

Value of livestock in the household
Non labor income

total farm size in hectares

=1 if the wife is il

=1 if husband is ill

=1 if region is Tigray

=1 if region is Amhara

=1 if region is SNNP

*Oromia region is used as a reference.
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7821.0

1099.3

2.5709

10919

12348

.09384

.26632

.26506

10668.3

4248.39

11.3796

.311983

329101

291711

442178

441505

827(

502°

362.



4.2 Econometrics Estimation and Discussion

4.2.1 Determinants of labor supply

In this section, the study analyses the factorsdfiact the labor supply to farm and off farm wage
employment, including education and other explalyatariables. The study considers education
in two different ways; the first considering theulsehold average education and its effect on the
labor supply and the second is taking the househel&tl education alone and its effect on the

labor supply.

Average education of the household

When average education of the household is useexpknatory variable, it has differential

impacts on the labor supply to farm and off-farnge@mployment activities.

The effect of average education on farm labor supplnegative and statistically significant.
Keeping other variables constant, one additional yé¢ schooling in the household reduces their
farm labor day by 6.4%. The effect of this averagkication on the off-farm labor supply is
positive. One additional year of schooling in tlrigehold’s average education increases off-farm
labor supply of the family by 6.6%. This impliesathas the household gets more average

education, the time they spend on farm activitesrease and the time they spent on off-farm

wage employment increases. Average education ohtlusehold, therefore, increases off-farm
work and reduces farm work. The result for farmolasupply is presented in Table 4.5. Huffman

(1980) found that increased farmers’ educationgases off-farm work directly.
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Table 4.5: OLS Estimation of farm labor supfitydays)

Robust

Tnfarmlabo~y Coef. std. Err. t P>t [95% conf. Interval]
Hhsize .1408461 .0227895 6.18 0.000 .0961405 .1855518
Ndpt -.1373599 .0289059 -4.75 0.000 -.194064 -.0806558
HHage -.0037247 .0022631 -1.65 0.100 -.0081642 .0007148
Mhhead .3536005 .0698342 5.06 0.000 .2166085 .4905925
averageedu -.0648788 .0155073 -4.18 0.000 -.0952991 -.0344584
TnAsset .118859 .0345287 3.44 0.001 .051125 .1865931
Tnvalueofl~k .1145846 .0180061 6.36 0.000 .0792625 .1499067
TnTotalplo~e .2240331 .0399314 5.61 0.000 .1457006 .3023655
TnNonlabou~e -.006859 .0111019 -0.62 0.537 -.0286373 .0149194
Dillnessofw -.0860756 .0907156 -0.95 0.343 -.2640301 .091879
DillnessH -.0207028 .0843633 -0.25 0.806 -.1861963 .1447907
Dtig -1.742212 .1199189 -14.53 0.000 -1.977454 -1.50697
Damh -.3030284 .0811021 -3.74 0.000 -.4621244  -.1439324
Dshnp -.0913861 .0890192 -1.03 0.305 -.2660129 .0832407
_cons 1.813731 .2487764 7.29 0.000 1.325713 2.30175

Household Head’s Education

The household head is considered as a decisionrnrakiee house. In decision making process
his/her education has its own contribution in tleeidehold. So the question is that how his/her
education affects the labor supply of the houseHalthis section the study makes analysis taking

the household’s head education alone. HouseholdsHesve different level of education.

Adult education of the head - Table 4.6 shows the effect of household headaehn on farm
labor allocation of the household (the result féf farm labor supply with household head
education, present at appendix Al). The result shinat the coefficient on adult education of the
household head has positive sign in on farm lalmply model though it is not statistically

different from zero.

63



Table 4.6: OLS estimation of farm labor supply wittusehold head education

Robust

Tnfarmlabo~y Coef. std. Err. t P>t [95% conf. Interval]
Hhsize .1311565 .020531 6.39 0.000 .0908844 .1714285
Ndpt -.0993983 .0252378 -3.94 0.000 -.1489027 -.049894
HHage -.0089834 .0023312 -3.85 0.000 -.0135561 -.0044106
Mhhead .4701339 .0698143 6.73 0.000 .3331917 .6070761
Dadultedu .1234638 .0838223 1.47 0.141 -.0409553 .287883
Dprimaryedu -.1079797 .0769584 -1.40 0.161 -.2589352 .0429757
Dsecondary~u -.3698446 .1332254 -2.78 0.006 -.6311689 -.1085204
Dchedu -.0941152 .2008027 -0.47 0.639 -.4879936 .2997633
TnAsset .0901693 .0340966 2.64 0.008 .0232881 .1570506
Tnvalueofl~k .1287511 .0164045 7.85 0.000 .0965734 .1609288
TnTotalplo~e .1991247 .0384808 5.17 0.000 .1236439 .2746056
TnNonlabou~e -.013322 .0110023 -1.21 0.226 -.0349031 .0082592
Dillnessofw -.1752502 .0876056 -2.00 0.046 -.3470904 -.00341
DillnessH -.0072247 .0859017 -0.08 0.933 -.1757226 .1612732
Dtig -1.72981 .115784 -14.94 0.000 -1.956923 -1.502698
Damh -.4020874 .0827045 -4.86 0.000 -.5643139 -.2398609
Dsnnp -.043563 .0881394 -0.49 0.621 -.2164501 .1293242
_cons 1.902633 .2433215 7.82 0.000 1.425353 2.379913

Primary education of the head- the effect of primary education of the househwdd on farm and

off farm labor supply is not statistically sign#ict. Even though it is not different from zero, the
effect of primary education of the household headator allocation of the households to farm
activities is negative and to off-farm activitiesgositive. A household headed by a person having
primary education did not show significant diffeceron the labor allocation of the household than
others whose head do not have primary educatiois ifitplies that primary education of the

household head cannot influence the household Egply to farm and off-farm activities.

Secondary education of the head- secondary education of the household head héstistly
significant impact on labor allocation of the hduskels. Its effect on farm labor supply is
statistically significant and negative. A househulhose head has secondary education applies
less labor to farm activities. For all householdsovparticipated in on farm activities, the relation
between the heads secondary education and numbday®ftpent on farm is negatively related. On
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the contrary, the effect of household head secgndducation on off-farm wage employment
labor supply is positive and statistically sigréfit. Those households headed by a person having
secondary education apply more labor day to offifavage employment activities than other

households who do not have a head with secondaigaddn.

Some church/mosque education of the head he effect of some church or mosque education of
household heads is insignificant in labor allocatad the household to farm and off-farm wage
employment activities. Even though some church/meseducation of the household head has

insignificant difference, its effect in both farmdaoff farm labor supply is negative.

Household characteristics and other variablesddition to education, also have influences on
farm and off farm labor supply of households. Tbkofving 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 @&farm activities. Household
size has a positive and statistically significaglation with farm and off-farm wage employment
labor supply. A household with more family size Imagre labor supply in farm activities as well
as off farm wage employment activities. One addaigperson in the household can increase the
number of days on farm activities by 14.08%. Fdrfafm wage employment activities, one
additional person in the household can increasdathe supply by 10.28%. Tassew (2000) found
that household size is significant and positiveoffifarm self employment activities in Tigray
region. In general those households having moréyesize 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 negaiagonship with

the number of days spent on farm and off-farm waiggloyment activities. So, the number of
dependants influences labor allocation of the hiooisketo farm and off farm wage employment
activities negatively. One additional dependenthm household reduces the number of days spent
on farm activities by 13.75%. This negative effechigher in off-farm wage employment. One
additional dependent in the household reducesanffirivage employment days by 18.80%. As the
number of dependents in the household increasesntimber of days allocated to for farm

activities and off-farm wage employment activittecreases.

Age of the household headage of the household head is not statically figamt in the

determination of both farm and off-farm wage empteyt labor supply.

Marital status of the household head there is a difference between married and notriethr

household heads regarding labor supply of houssholdarm activities. Being a married head in
the household increase the number of days spefdronactivities than those households whose
heads are not married. Even though statisticakbygmificant, 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 ipelsitaffects labor allocation of the

household to farm activities. A household who hahdr value of assets spent higher number of
days on farm activities. As the household assetevaicrease by one percent the labor supply of
the household to the farm activities increases h$8%. But the effect of asset value in the off-

farm wage employment is insignificant.
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Value of livestock the relationship between the value of livestooll ghe number of days spent
on farm activities is positive and statisticallgrificant. A one percent increase in the value of
livestock that the household owns can increasatineber of days spent on the farm activities by
11.45%. The value of livestock that the househeltaffects off-farm labor supply negatively.

A one percent increase in the value of livestoduces the labor days to off-farm activities by
15.07%. It means when households have smaller dllieestock, they spend more of their labor
on off-farm wage employment and when the valuewafstock that the household owns increase
the households labor days spent on farm actvitierease. The reason is that some livestock are
used directly for farm activities. In another wardlsose households who have more value of
livestock give more labor to farm activities andsh household who have less value of livestock

give more labor to off farm wage employment aciat

Non-labor income the effect of non-labor income is negative fanidabor supply and off-farm
labor supply. Non-labor income increases the denfianigisure and reduces the labor supply. The
effect of non-labor income is significantly refledton off farm labor supply. As the household
gets more non labor income the labor days theydspenoff-farm wage employment activities
decrease. A one percent increment of non labommecim the household causes a 6.4% reduction
of labor supply to off-farm wage employment. Itfeet is also negative on farm labor supply but it

is statistically insignificant.

Farm size the farm size that the household operates amd &ativities that are undertaken by
households is highly interrelated. Farm size als® its own effect on the labor allocation of the
household. In this study, farm size and labor allionn of the household to farm activities are

positively correlated. Those households having nfaren area allocate more labor to farm
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activities. The effect of farm size on off-farm tatallocation is negative, but it is not statisliza

significant.

lliness of husband or wife these two are used to capture shocks to the holdsef there is
iliness of the husband or wife in the householéyehmay be a change in the labor allocation to
farm and off-farm activities. The coefficient oigHactor in both labor allocation to farm actiesi

as well as to off-farm wage employment activitesiegative but it is not statistically significant.

Regional dummies- these regional dummies are used to captureethenal differences. There is
significant difference between regions regardirmptaallocation to on farm and off-farm activities.
Using Oromia region as reference, being in AmhadEgray regions decreases the labor supply
to farm activities. But there is no statisticaligrsficant difference in labor allocation to farm
activities between Oromia and SNNP regions. Whertovepare off-farm labor supply of Oromia
with SNNP and Tigray, being SNNP and Tigray incestige off farm labor supply. But regarding

off-farm labor supply, there is no difference betwémhara and Oromia regions.

The effects of all the above variables on farm afidarm labor supply are also analyzed with
using the household head education. There is nogehm the signs or significance levels of the
variables as the education change from averageagdocof 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 méaotors among which education has its own
role. To see whether education, along with otherabiées, has significant impact on farm and off

farm incomes, we estimated equations (7) and (8).

Estimation of Equation (8) provides total effect education on farm and off farm incomes.
Estimation of Equation (7) provides direct effefteducation on farm and off-farm incomes by
conditioning on the level of household labor. Edigeain the farm household, in addition to
determining labor allocation, has aggregate eftectimproving productivity and allocation of
resources. Such an effect, i.e., the total effeedocation on farm and off farm wage employment
is captured by Equation (8). But when we contr@ éffect of education through labor, that is,
conditioning on the household labor in the modedjves the direct effect of education on income.
When labor shifts from farm to off farm activities vies versa due to education, it is obvious that
the income also increase accordingly. This istdeect effect of education on farm and off farm

income.

The result, like the labor supply, is analyzedhgghe household average education and household
heads education. The first analysis is the efiéetverage education of the household on farm and

off farm income.

When we see the effect of average education on #exunoff-farm income, its sign is opposite to
labor supply. In both farm and off-farm income, i@ge education of the household has a positive

sign. The effect is remarkable in off-farm inconmart farm income. Even though the effect of
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average education is positive on farm income istagistically insignificant. On off farm wage
employment income, one additional average yearchbaling in the household can increase the
off farm wage income by 12.55%. In the case of taupply, as the household gets more average
education they supply more days to off farm wageleyment. This is also reflected in the
income generation of off-farm wage employment. &ger education reduces the participation of
the household in on farm activities but in the alliarm income of the household it has positive
effect. Education has total effects on overallogiicy of the household. If the effect of average
education of the household on household efficiemayveighs the labor allocation effect, average
education of the household show positive effectt@nfarm income though it reduces the labor

supply to farm activities.

Table 4.7: OLS estimation of farm income and offrfancome with average education

Robust

TnFarmincome Coef. std. Err. t P>| t| [95% Conf. Interval]
averageedu .0095127  .0149605 0.64 0.525 -.0198349 .0388602
TnAsset .2384418  .0415231 5.74 0.000 .1569872 .3198963
Tnvalueofl~k .1605849 .021669 7.41 0.000 .1180775 .2030923
InTotalplo~e .3422254  .0396524 8.63 0.000 .2644407 .4200101
TnNonTabou~e -.0039303 .0117426 -0.33 0.738 -.0269653 .0191048
DilTnessofw -.0665915 .1135549 -0.59 0.558 -.2893482 .1561652
Di11nessH .0390762  .0976367 0.40 0.689 -.1524544 .2306068
Dtig -2.510684 .1910727 -13.14 0.000 -2.885505 -2.135863
Damh -.5170302 .0886061 -5.84 0.000 -.6908457 -.3432147
Dsnnp -.6314126  .0860954 -7.33 0.000 -.800303 -.4625222
_cons 6.313901 .2689749 23.47 0.000 5.786262 6.84154
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Robust

Tnwageofff~e Coef. std. Err. t P>| t] [95% conf. Interval]
averageedu .1255306  .0490757 2.56 0.011 .0291889 .2218722
TnAsset .0013874  .1263982 0.01 0.991 -.246748 .2495228
Tnvalueofl~k -.19305 .0469276 -4.11 0.000 -.2851746  -.1009254
InTotalplo~e -.1336513  .1187814 -1.13  0.261 -.3668338 .0995313
TnNon1abou~e -.0912979  .0374803 -2.44 0.015 -.1648764 -.0177194
DilTnessofw -.0268264 .3772063 -0.07 0.943 -.767329 .7136762
Di1TnessH -.2620416  .3309312 -0.79 0.429 -.9117005 .3876172
Dtig 3.262433  .2980904 10.94 0.000 2.677244 3.847621
Damh .0355308 .3019991 0.12 0.906 -.5573308 .6283924
Dsnnp 9827202  .3388749 2.90 0.004 .3174668 1.647974
_cons 4,822587 .8660792 5.57 0.000 3.122367 6.522808

The above tables show the effect of average edurcafithe household on the farm and off-farm

wage employment income.

In addition to the average education of the hoolsghthe study also considers the head’s
education on farm and off-farm wag employment ineawh the household. Only adult education
of the head has positive and significant effectfanm income of the household. The effects of
primary, secondary and some church/mosque eduaatithe household head are not statistically
significant in farm income of the household. In-f&ffm income of the household, only secondary

education of the households head has positive igndisant 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 howddthead education

Robust

TnFarmincome Coef. std. Err. t P>|t] [95% conf. Interval]
Dadultedu .2150832 .1005661 2.14 0.033 .0178201 .4123464
Dprimaryedu .1180959 .0789969 1.49 0.135 -.0368586 .2730504
Dsecondary~u .1553121 .140314 1.11 0.269 -.1199176 .4305418
Dchedu .09081 .2386726 0.38 0.704 -.3773527 .5589728
TnAsset .2675326 .0403803 6.63 0.000 .1883255 .3467397
Tnvalueofl~k .1740901 .0206574 8.43 0.000 .13357 .2146102
TnTotalplo~e .3411063 .042597 8.01 0.000 .2575511 .4246616
TnNonTabou~e -.0189897 .0127984 -1.48 0.138 -.0440942 .0061147
Dillnessofw -.1372678 .1292854 -1.06 0.289 -.3908646 .1163291
Di1TnessH .0690903 .0980516 0.70 0.481 -.1232405 .2614212
Dtig -2.574089 .2025099 -12.71 0.000 -2.971318 -2.17686
Damh -.5317413 .091975 -5.78 0.000 -.7121528 -.3513299
Dsnnp -.52618 .0924239 -5.69 0.000 -.7074719 -.344888
_cons 5.903469 .284293 20.77 0.000 5.345821 6.461117

The above estimations using Equation (8) show aked effect of education on farm income and
off-farm wage employment. To see the direct effetteducation, Equation (7) is estimated,
conditioning the labor supply of the householdhe farm and off farm income. Labor supply is

instrumented and the regression is two stage $epstre estimation.

The result shows that average education of thedfmld has direct effect on farm and off farm
income. When we compare the direct effect of awereducation of the household on farm and
off-farm income, it is positive and statisticalljgsificant on farm income than off-farm wage

employment income. Even though average educatidheofiousehold reduces the labor supply to
farm activities, its direct effect on farm incomgepositive. This implies that the direct effect of
average education offsets the indirect effect @f ibn farm income. In other words, farm income
did not decrease due to higher average educatidieodfiousehold which reduces on farm labor;
rather it increases the farm income. When we seeditect effect of average education of the

household on off-farm wage employment income, jgdasitive but statistically insignificant.
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Table 4.9 Instrumental variables (2SLS) regressidarm income with average education

Instrumental variables (2SLS) regression

Robust
TnFarmincome Coef. std. Err. t P> t| [95% conf. Interval]
Infarmlabo~y .6575413 .137371 4.79 0.000 .3880647 .9270178
averageedu .0432547  .0169339 2.55 0.011 .010036 .0764734
TnAsset .1262595  .0443419 2.85 0.004 .0392753 .2132438
Tnvalueofl~k .0770357  .0243915 3.16 0.002 .0291876 .1248837
InTotalplo~e .1867825 .0453804 4.12 0.000 .0977611 .2758038
TnNonlabou~e .0081698 .0116209 0.70 0.482 -.0146266 .0309662
DilTnessofw -.0285263  .1113895 -0.26 0.798 -.2470357 .1899831
DillnessH -.0366445 .0912216 -0.40 0.688 -.2155911 .142302
Dtig -1.361534  .3018556 -4.51 0.000 -1.953675 -.7693933
Damh -.2976633  .0876195 -3.40 0.001 -.4695439 -.1257827
Dshnp -.6283825 .0860012 -7.31 0.000 -.7970885 -.4596765
_cons 5.113229 .3465473 14.75 0.000 4.433418 5.793041
Instrumented: Tnfarmlaborday
Instruments: averageedu InAsset Invalueoflivestock InTotalplotsize

TnNonTabourincome Dillnessofw DillnessH Dtig Damh Dsnhnp
Hhsize Ndpt

When we consider the household heads educatiowlirénet effect of household head education is
not significant on farm income. This shows that ltlead education in the household has no direct
effect on the farm income. However, in off farntame, secondary education of the household
head has positive and statistically significanedireffect in off farm income of the household (see

appendix A3)
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Table 4.10 Instrumental variables

(2SLS) regressibnfarm income with Household head

education
Robust
TnFarmincome Coef. std. Err. t P>t [95% conf. Interval]
Tnfarmlabo~y .8886724 .1458618 6.09 0.000 .6025596 1.174785
Dadultedu .0022483 .1107809 0.02 0.984 -.2150521 .2195488
Dprimaryedu -.0410498 .0850357 -0.48 0.629 -.2078502 .1257507
Dsecondary~u .21634 .1428648 1.51 0.130 -.0638941 .496574
Dchedu .1427071 .1701933 0.84 0.402 -.1911326 .4765469
TnAsset .1371517 .0430698 3.18 0.001 .0526688 .2216346
Tnvalueofl~k .0453028 .0279475 1.62 0.105 -.0095171 .1001228
TnTotalplo~e .1486293 .048318 3.08 0.002 .053852 .2434066
TnNonlabou~e .005936 .0133026 0.45 0.655 -.0201576 .0320296
Dillnessofw .0612775 .1286583 0.48 0.634 -.19109 .3136449
DillnessH -.0739253 .0952765 -0.78 0.438 -.2608134 .1129628
Dtig -1.041199 .3072916 -3.39 0.001 -1.643961 -.4384361
Damh -.1540769 .1116033 -1.38 0.168 -.3729905 .0648366
Dsnnp -.5724145 .0962405 -5.95 0.000 -.7611934  -.3836356
_cons 4.470933 .3627643 12.32 0.000 3.759359 5.182507
Instrumented: Tnfarmlaborday
Instruments: Dadultedu Dprimaryedu Dsecondaryedu Dchedu TnAsset

Tnvalueoflivestock TnTotalplotsize TnNonTlabourincome
DilTnessofw DillnessH Dtig Damh Dsnnp Hhsize Ndpt

In addition to education, other variables also whetee of farm and off-farm wage employment
income. This subsection, describes how other vimsalaffect the farm and off farm wage

employment income. The interpretations of thesetb#es are based on table 4.7.

Value of Asset the value of assets that the household ownsrdetes the farm income. Those
households who have more asset value also have fawoneincome. This may be some of the
assets that the households possess are usefalrforactivities. One percent increase in the asset
value of the household can increase the farm incointiee household by 23%. This result reduces
to 12% when labor is included as explanatorily atale. Though asset has positive effect on off-
farm wage employment, its importance for off-farrage employment income is not different

from zero

Value of livestock the relationship between farm income and theevaftlivestock is positive.

Farm households having higher value of livestodo dave more farm income. One percent
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increase in the value of livestock in the houseluald increase the farm income of the household
by 16%. But the value of livestock and off-farm ggaemployment income go in opposite
direction. When the value of livestock in the hoiséncreases, the income from off-farm wage
employment reduces. A one percent increase in #heevof livestock reduces off-farm wage

income by 19%.

Farm size this is the farm area in hectares. The coefficmm total farm size is positive and
statistically significant in farm income model. Thelationship between off-farm wage
employment income and farm size is negative, bigt ot different from zero. We have seen the

relationship between farm size and labor days spetiie farm are positive.

Non-labor income we have seen that the effect of non-labor incoméabor supply is negative.
Its effect on farm and off-farm income is also rtega Non-labor income has negative sign in on
farm and off-farm wage employment income models iBis statistically significant only on off
farm wage employment income. Those households vave Imore non-labor income have less

off-farm income.

Regional Dummies the regional dummies entered to captures themagdifferences in farm and
off-farm income. There is significant differencetween regions in farm and off-farm incomes.
When we compare the farm income of the househdld wiregions, using Oromia as a reference,
being in Tirgay, SNNP and Amahar reduces farm ireowwhen we compare off-farm income of
Tigray and SNNP with Oromia, being in Tigray and NgNincreases off-farm income of the
households. There is no significant difference leetwvAmhara 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 impactdafcation on farm and off farm income of rural

households of Ethiopia.

The rural households of Ethiopia participate imfaand off-farm wage employment activities.

From total households sampled, 52% participatesffifarm wage employment activities.

From 1565 household heads, 729(46.58%) are notagetlicThe remaining 836(53.45%) have
formal or non-formal education. The educationalelesf those households concentrated round
primary education and adult literacy program. Eggiht per cent of the household heads have adult
literacy program. Those household heads who attended farthadation make around 32%, but
this formal education is concentrated around pryngatucation. There are regional differences in
the distribution of education among rural househlwdds. Most household heads from Amahara
region have adult education while household heeata Oromia region have primary education.
In addition to household heads the paper analysaage education of the household. On average

3.19 years of schooling is found in rural housebafiEthiopia.

The result of the study shows that average educatithe household can increase the number of
days allocated to off wage employment and redugesitimber of days spent on farm activities.
As the average education of the household incréasdiousehold allocates more time to off-farm
activities than farm activities. The effect of aage education of the household on off-farm wage
employment income is positive and significant. Bmalysis also was made using the household

head’s education on household labor supply andnmecd&econdary education of the head has a
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remarkable effect on the farm labor supply andfaffn labor supply. Those household heads
having secondary education have considerable imfi@n their family labor supply. A household

with secondary education head has less labor supgérm activities than those who don’t have a
head with secondary education. The effect of semgndducation of the household head on off
farm labor supply is opposite to farm labor suppty.case of income, the effect of secondary
education of the household head affects off-farngavamployment income. It has positive and
significant effect on off farm wage employment inea The effects of household head’s Primary
education, some church and mosque education aggmoficant in both labor supply and income

of the household. Adult education of the houselhelad has positive and significant effect on farm

income.

Education has direct and indirect effect on famd aff farm income. The joint effect of these
direct and indirect effects is total effect of edtion on farm and off farm income. The direct
effects of education in the household are improwimg overall efficiency of the household in
resource allocation and hence increase income.ifidieect effect of education is reflected on
labor allocation. Education can shift labor fromrnfieto off-farm. As labor shifts from one activity
to another activity there is also income changewtiogly. Therefore, the change in income due to
labor movement is the indirect effect of educatibne total effect of education and direct effect of
education are seen in this study. The total efééotducation on farm and off-farm income is
analyzed without labor supply in the model. Thalteffect of average education of the household
is significant in off-farm wage employment incom&hen we consider the heads education,
secondary education of the head has significaal &ftect on off-farm wage employment. The
result shows that average education of the houddtad direct effect on farm income. The direct

effect of average education is not reflected onfarfin wage employment. The direct effect of
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head’s education is not reflected in on farm inco@aly secondary education of the head has

direct effect on off-farm wage employment income.

In addition to education, other variables, whicfeetf the labor supply of the household, are also
analyzed. These are household characteristics|atam-income, farm size, value of livestock and
illness of the wife or husband and regional dummi®&ost of the variables have the expected
signs. Household size affects the labor supplyhefiiousehold positively. As the household size
increases the household labor supply to farm desviand off-farm wage employment activities
are increases. The number of dependants in theehold reduces the household labor supply to

farm and off-farm activities.

Asset value of the household has positive effecfaom labor supply and farm income. As the
household asset value increases, labor supplyro dativities increases. Non-labor income of the
household has a negative effect on the labor dlwtaf the households to farm and off farm
wage employment activities. As the household geirenof non-labor income, the time they
allocate to farm and off farm wage employment aioéis reduces. Total farm size plays a decisive
role in the labor allocation and income generatiéarm 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 thaviiotjo

» To see the effect of education on household labpply and income, the paper uses the
household head education and average educatioheohausehold. Average education of the
household is more significant than household headation in the determination of labor supply
of the household and income of the household. filisa average education of the household is
more powerful than the household head educatioruial Ethiopia. It is; therefore, better to
provide education to all members of the househwdtead of educating the household head alone.
» Average education of the household and secondarga¢idn of the household head reduce
the labor supply to farm activities and increase libor supply to off-farm wage employment
activities. Average education of the household sexbndary education of the household head in
the rural households shift labor supply from faovoff-farm. But when we see the effect of these
educational measures, especially the direct effébty positive on farm income. That is, the
income does not decline due to the labor shift ffarm to off-farm activities because education
has direct effect on farm income. Therefore, exjpen®f education to all rural households
increases farm income. Therefore, the governmepuldhexpand education to all in rural
households of Ethiopia as far as it increasesaira income regardless of labor allocation.

» From non-formal education, adult literacy of theubehold head has positive and significant
effect on farm income. Therefore, along with therfal education, expansion of adult education is
important to increase farm income.

» As the household size increases labor days to &munoff farm activities also increase. This

shows that households want to work more both am tamd off-farm when they have larger family
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to support. This situation may increase burden @milfes unless on farm and off farm job

opportunities expand accordingly. Therefore, tooanmodate these large numbers of worker on
the farm and off farm activities, the type of aittes as well as the job opportunity in these two
sectors should increase accordingly.

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

the household to off farm wage employment actigithhmong the sources of non-labor incomes,
donation/ aid account 66.04%. In the long run thiay create feeling of dependency on
donation/aid. Therefore it is better to reduce anabntrol the type and amount of non-labor

income, especially donation/aid.

Finally this study suggests further research os #néa to make in-depth analysis of the effect of

education on household welfare.
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Appendix -Al

Appendices

OLS estimation of off-farm labor supply with feminold head education

Robust
Tnlaborday~f Coef. std. Err. t P>t [95% conf. Interval]
Hhsize .1322552 .0463449 2.85 0.004 .0412815 .223229
Ndpt -.2046312 .0569745 -3.59 0.000 -.3164705 -.0927919
HHage .0064363 .0051899 1.24 0.215 -.0037514 .016624
Mhhead .1415766 .1505801 0.94 0.347 -.1540078 .4371609
Dadultedu .0578748 .1824258 0.32 0.751 -.3002218 .4159714
Dprimaryedu .147779 .1761149 0.84 0.402 -.1979295 .4934874
Dsecondary~u .8240309 .3668148 2.25 0.025 .103984 1.544078
Dchedu -.2874491  .4130718 -0.70 0.487 -1.098297 .5233991
TnAsset -.0514174 .0743416 -0.69 0.489 -.1973478 .0945129
Tnvalueofl~k -.1434659 .0286797 -5.00 0.000 -.1997633 -.0871685
TnTotalplo~e -.071092 .0745625 -0.95 0.341 -.2174561 .075272
TnNonTabou~e -.0643211 .0224501 -2.87 0.004 -.10839 -.0202523
Dillnessofw .0759811 .2310936 0.33 0.742 -.377649 .5296113
DiTTnessH -.0452366 .2021875 -0.22 0.823 -.4421249 .3516518
Dtig 2.403685 .1884069 12.76 0.000 2.033848 2.773523
Damh .104462 .1793873 0.58 0.561 -.2476701 .456594
Dsnnp .8085947 .209131 3.87 0.000 .3980764 1.219113
_cons 2.715287 .5342123 5.08 0.000 1.666643 3.76393
Appendix-A2  OLS estimation of off farm income thi
education
Tnwageofff~e Coef. Sstd. Err. t P>|t]| [95% cConf. Intervall]
Dadultedu .305814 .304063 1.01 0.315 -.2910484 .9026764
Dprimaryedu .1938753 .2656787 0.73 0.466 -.3276403 .7153908
Dsecondary~u 1.15171 .532357 2.16 0.031 .1067163 2.196703
Dchedu -.2726193 .6553636 -0.42 0.678 -1.559069 1.013831
TnAsset .0616007 .1177625 0.52 0.601 -.1695619 .2927632
Tnvalueofl~k -.1991273 .0466635 -4.27 0.000 -.2907257 -.1075288
TnTotalplo~e -.1385505 .1140563 -1.21 0.225 -.362438 .085337
TnNonlabou~e -.0846729 .0373737 -2.27 0.024 -.1580358 -.01131
Dillnessofw .0754112 .3669927 0.21 0.837 -.6449795 .7958018
DiTTnessH -.2559812 .3277168 -0.78 0.435 -.8992749 .3873124
Dtig 3.40185 .4035617 8.43 0.000 2.609676 4.194024
Damh -.0663171 .282394 -0.23 0.814 -.6206442 .4880099
Dsnnp .9329312 .3211483 2.90 0.004 .3025312 1.563331
_cons 4.617918 .8153624 5.66 0.000 3.017398 6.218439

85

household

head



Appendix-A3 Instrumental variables (2SLS) regressad off-farm income with Household head

education
Robust

Tnwageof ff~e Coef. std. Err. t P>t [95% conf. Interval]
Tnfarmlabo~y 1.8172 .9048215 2.01 0.045 .0410716 3.593329
Dadultedu .0107368 .3906564 0.03 0.978 -.7561061 .7775797
Dprimaryedu .0296938 .3173877 0.09 0.925 -.5933256 .6527132
Dsecondary~u 1.660287 .7337829 2.26 0.024 .2199005 3.100674
Dchedu .1098054 1.079991 0.10 0.919 -2.010174 2.229785
TnAsset -.1487362 .175362 -0.85 0.397 -.4929649 .1954924
Tnvalueofl~k -.4209646 .1294757 -3.25 0.001 -.6751203 -.166809
TnTotalplo~e -.5670839 .2913394 -1.95 0.052 -1.138971 .0048037
TnNonTlabou~e -.0647314 .04499 -1.44 0.151 -.1530448 .0235821
Dillnessofw .7435568 .5975594 1.24 0.214 -.4294285 1.916542
DillnessH -.3384696 .3905726 -0.87 0.386 -1.105148 .4282088
Dtig 6.847794 1.743401 3.93 0.000 3.425567 10.27002
Damh .4384355 .4289135 1.02 0.307 -.4035045 1.280376
Dsnnp 1.574955 .5060644 3.11 0.002 .5815705 2.568339
_cons .5624205 2.245985 0.25 0.802 -3.846358 4.971199

Instrumented: TInfarmlaborday

Instruments: Dadultedu Dprimaryedu Dsecondaryedu Dchedu 1nAsset
Tnvalueoflivestock TnTotalplotsize 1nNonlabourincome
Dillnessofw DillnessH Dtig Damh Dsnnp Hhsize Ndpt
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