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Abstract 

Based on ERHS data, the study used two-step dynamic nonlinear panel data model to 

analyze poverty dynamics, the implication of shocks and informal risk sharing strategies 

on poverty dynamics. The model better explains the dynamic process of rural poverty in 

Ethiopia, which reveals the existence of true state dependence. Size of land owned, 

number of oxen, male headship and higher educational attainments reduces the risk of 

poverty. Only drought s': ock and death experienced between I 977-1 983 E.C. have long­

term impact on poverty dynamics, whereas the impact of idiosyncratic shocks is wiped­

out shortly. Many of illformal ri sk sharing strategies significantly reduce current poverty. 

But in the long-tem receiving remittance and food gift prolongs poverty. While lending to 

others and membership in Eqqub have poverty reducing impact both currently and in the 

long-tem. 
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Chapter One 

/ 
1.1 Introduction and Motivation 

Understandin g poverty and its dynami cs by focusing on we lfare leve ls and di stribution 111 a 

certain soc io-economic context is not suffic ient and doesn' t give us a rea l picture of the 

underlying process that contributed to the observed leve ls of deprivation. It is understood that 

besides many othe, facto rs that exp lain the we lfare and povelty dynam ics, ri sk and shocks are 

important causes of persiste nt poverty. People in developing countri es face numerous 

uninsured ri sks such as human illness, sickness, or death of livestock, crop pests and diseases, 

and erratic rains or droughts, politi ca l strife , etc. ( Dercon 2002 and 2005, I-Ioogeveen et 

aI.2005). 

Risk affects whet~er people can maintain assets and endowments, how these assets are 

transformed into incomes and earn in gs are tran slated into broader development outcomes, 

such as health and nutrition. Ri sky events are treated as ' exogenous ', not directl y under the 

control of people. However, an essentia l palt of ana lyz ing ri sk and its consequences for 

poverty are that house ho ld s use sophi st icated strategies to manage or reduce ri sk ex-ante, and 

ex-post strategies to cope with the consequences of ri sk once shocks occur (Dercon 2005b). 

Poor people use different ri sk-copi ng strategies that involve risk mitigation through 

production and emp loyment deci sions. There are different markets or techno logies available 

to manage ri sk suc h as storage of gra in ; land fragmentat ion; implic it in surance provided by 

networks of famil y, friend s, neighbors, village comm unities (Townsend 1995 and 1993, 

Deaton 1990 and Rose nzweig 1988). Coping with ri sk can occur at two stages. First , 

househo lds can smooth income; thi s is most ofte n achieved by making conservative 

product ion or e mpl oyment choi ces and di vers ify ing economi c act ivities. In thi s way, 

J. v. 
! ' t- " , , 

. ..u."" . . -.--. __ ... 



households take steps to p;'otect themselves from adverse income shocks before they occur. 

Second , households can smooth consumption by borrowing and saving, dep letin g and 

accumulating nonfinanc ia l assets, adjusting labor suppl y, se ll assets, or send their chi ldren to 

work instead of schoo l to supp lement income, and employ ing formal and informal insurance 

arrangements such. as informal credit and gifts among friends, re latives and neighbors, 

borrowing from loca l money lenders, rotating savings and credit assoc iations (ROSCAs), 

interlinkages in agricultura l contracts, and so forth (Daniel 2003, Dercon 2000, Jacoby and 

Skoufias 1997, Morduch 1995, Udry 1994, Deaton 1992 and Paxon 1992). 

In deve loping countries se lf-i nsurance is inadequate to protect households from the risk of 

nuctuating income. In the absence of formal and other inter-tempora l markets an alternative 

ex-post mechani sm, househo lds resort to informa l ri sk-sharing schemes in order to stabilize 

consumption particular ly in the face of idiosyncratic shocks (Daniel 2003). As di scussed in 

Carter 1997, it is rational for households to voluntarily share with the ir less fortunate 

ne ighbors in the hope that the ir nei ghbors will help them out somet ime in the future . This 

kind of sharing is denoted as "endogenously enforced" because it does not depend on any 

external nOrm s or authority to functi on. Rec iproc ity schemes, be they endogenously enforced 

or buttressed by soc ial norms, can be described as vertical or horizontal. Horizontal 

rec iprocity refers to sharing rul es between households that have approximately equa l wealth 

endowments, which permit a group to enjoy benefits across indi vidual s in the group. 

Howeve r, there are costs associated wi th horizonta l rec iprocity. In addition, to the extent that 

rec iprocity works like a marg ina l tax on output, it would depress work incentives and 

potenti a ll y result in reduced mean output. 

More prec ise ly, there are ri sks and shocks that adversely affect households. Househo lds 

employ different coping mechan isms (self-insurance and informal ri sk sharing arrangements). 
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Although , anthropologists considered informal risk sharing, especially gift giving, to playa 

role in securing soc ial status and signaling commitment to the comm unity, Economists tend 

to view it as the: ' do other transfers like pub lic aid. These coping strateg ies, a lthough 

effect ive in reducing vulnerability and current poverty, can reduce economic growth, long­

term welfare, or social mobility (Morduch 1999). 

Using Ethiopian Rura l Household Survey (ERHS) data, it is found that 95% of households 

reported be ing adverse ly affected by idiosyncratic and covariate shocks between 1999 and 

2004. (Dercon, Hoddinott and Woldehanna 2005). To protect themselves ex-ante and ex-post 

househo lds in rural Ethiop ia employ a variety of coping strategies. Skoufias and Quisumbing 

2003 (using the ERHS longitudinal data of 1994, 1995 and 1997) and Niggusse 2005 (using 

pane l data of year long intensive monitoring 5th round rural household survey in selected 

villages of rural Ethiopia) identifi ed the presence of consumption smooth ing where 

households use a ll means of ri sk management to insu late themselves from ri sk and identified 

the different coping strategies. Apply ing limited commitment model to empirically test the 

ro le of cred it transactions and the effect of informal networks on risk-sharing between rural 

households in Ethiopia, Daniel 2003 found evidence of risk-sharing arrangement through 

cred it transaction s, where enforcement problem limits the d irect credit transactions in risk 

sharing a rrangements between rural households. Although, there are vo luminous works in the 

area of the impact of risk and shocks vis a vis growth , welfare and poverty in rural Ethiopia, 

there are still gaps concerning the impact of coping strategies on welfare, growth, or poverty 

dynamics in rural Eth iop ia. 

1.2. Objective of the study 

The concern of poverty has been earning growing attention among researchers around the 

world. Many methodo log ica l approaches were introduced and applied to measure and 

understand behav iora l aspect of poverty. Recently, th ere are emerging views and shift 
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concerning the impl ication of risk upon poverty dynamics. Although, th ere are a num ber of 

studi es exp lic itly dea lt with risk, shocks, informal in surance schemes and their implication on 

poverty and its pers istence, th is stud y takes part in revea ling the role of shocks and informal 

risk-sharing strateg ies on the dynamics of poverty and growth . Even if, informal risk sharing 

has its own advantage of reduc ing risk, under imperfect enforceability this may create adverse 

incenti ve prob lem. Therefore, researchers have to consider these two impacts of informal risk 

sharing strategies iry rura l Ethiopia; we lfare increas in g through smoothing th e impact of shock 

across time and space; and we lfare decreas ing effect through adverse incentive effect under 

im perfect information or commitment settings. Based on thi s motivation, the study has the 

following objectives : -

Analyze the dynamics of rura l poverty in Ethiopia using the Ethiopian Rural 

Househo ld Survey (ERHS) panel data from 1994 to 2004. 

Ana lyze the long-term implication of shocks and informal risk shar ing strategies on 

poverty dynam ics. 

1.3. Research Questions 

The ma in obj ecti ve of th is paper is to come up with objective answers and implication to the 

fo llowing resea rch questions: -

What are the main determinants of poverty dynamics over the past 10 years: 1994-

2004? Is there true state dependence? 

Do id iosyncratic and covariate shocks have long-term impact on poverty dynamics in 

rural Ethiopia? 

How can we test the presence of informal risk sharing in rura l Ethi opia? What are the 

short-term and long-term implicat ions of these informal ri sk sharin g arrangements on 

rural povel1y dynamics? 
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1.4. Limita tions of the study 

The stu dy uses longitud inal household data of the Ethiopian Rural Househo ld Survey (ERHS) 

co llected by the Departm ent of Economics, Addi s Ababa Unive rsity covering 1477 rura l 

households. However, results shou ld not be taken as being nationa lly representative. For 

instance, the sample doesn't in clude pastora l households or urban a reas. Since some of the 

questions are retrospective and se lf- reported, there may be memory tumble and observation 

bias that may lead to under or over-reporting of shock, asset levels, etc. 

1.5. Significance of the study 

Living with ramr ':nt poverty IS common fo r households in ru ra l peop le in Ethiop ia. 

Understand in g the evo lution and dynamics of poverty is a key face t of poverty a llev iat ing 

pol ic ies and strategies. In addi ti on to other household specific and covariate determi nants, 

natu ra l and artific ial, shocks and ri sks are very common in the day to day lives impos ing 

adverse effect on the live lihoods of the rural dwe llers. Given the sever poverty and recurrent 

shocks, househo lds use diffe rent coping strategies. In the absence of formal insurance 

in sti tu tions they re~o rt to in fo rm al ri sk sharing arrangements. By identi fyi ng the nature of 

rura l poverty dynamics, the im pact of shocks and in fo rm al risk sharing strategies on the rural 

poverty dynamics, the study contri butes to the literature and can be used by policy makers 

and donors and other stakeho lders. 

1.6. O rganization of th e pa per 

We beg in w ith brief revi ew of the li terature regardi ng the concept, measurement, and 

econometric mode ls of poverty dynamics, in chapter two . Then we go through the concept of 

risk and shocks and associated cop ing strateg ies, especia lly informal risk sharing in rural 

vi ll age economy setti ngs to re late with poverty and its dynam ics. In chapter three, we deri ved 
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econometric models of testing consumption insurance starting from the theoretical model 

which will briefly reveal s the theory behind. Next we specified our poverty dynamics model 

that is appropriate for our panel data . The model is a dynamic random effects model based on 

two-step procedure. Chapter four and five di scusses the data, descriptive findings and 

empirical findings, respect ive ly. We conc lude our study with some implications in chapter 

six. 
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Chapter Two 

Literature Review 

2.1. T heoretica l Review: Definin g a nd measuri ng poverty 

For the analys is of pove rty one requ ires to establi sh a clear defi ni tion of poverty. In the 

literature there a re a range of approaches that address the conceptua l underp innings of 

poverty. Poverty can be defined as a ' pronounced deprivat ion in we ll-be in g' as put by The 

World Bank 2000. Based on the concept of ' we ll-being' as a basi s to de finit ion of poverty, 

however, there are a range of approaches; 'we lfarist", the cost of bas ic needs, and ' non-

we lfari st' . The we lfar ist approach assesses well-being so lely on ut ili ty information, derived 

from the prefe rence of indiv idual s. For walefarist, poverty is assoc iated with economic wel-

being and pove lty can be sa id to ex ist in a give n soc iety when one or more perso ns do not 

attain a leve l of econom ic we i-be in g dee med to const itute a reasona ble minimum by the 

standards of that soc iety. The concept of we i-being has to be reduced or taken as the total 

consumption leve l determining ut il ity. While such an approach has the benefit of empirical 

tractability, it ignores the multi-dimensional nature of poverty (see A lemayehu 2006, 

Rava ll ion and Huppi 1989 and 1991 and Rava lli on 1994). 

The non-welfa ri st app roac h, on the other ha nd, bases the assessment of we ll -being on the 

attai nm ent of certa in bas ic achi eve ments, such as food, c lothing and she lte r. Sen ( 1979, 1983 

and 1985) argues that the neglect of non-ut il ity in fo rm at ion makes welfari sm too restrict ive, 

which considers materia l goods and servi ces as an end to the attainment of we ll-be ing, while 

in fact they are a lso a means towa rds achievi ng we ll-being allow ing the indiv idua l to function 

we ll. We ll -being is seen from the perspect ive o f ' functioning' and 'capab il ities' , which 

depends on what killd of life a person is living, and what he/she is sllcceed ing in ' doing' or 

' be in g'. ' Funct ion ing ' is an ac hievement and 'capability' is the ability to achieve. The 
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re levant tunctioni ng can vary from elementary and physical ones as being well nourished, 

being adeq uate ly clothed and sheltered, avo iding preventable morbid ity, etc to a more 

complex soc ial ach ievements such as taking part in the life of the community, being able to 

appear in public w;;hout shame, and so on. The specific form that their fu lfillments may take 

wou ld tend to vary from soc iety to soc iety. 

According to the basic needs approach the basic goods and services are adeq uate nutrition, 

she lter, clothin g and others li ke basic education and so on. But the set of basic goods and 

services is different for different individua ls depending on age, sex, type of act ivity, etc of the 

spec ific indi vidual .under consideration. One of the major problems that thi s schoo l faces is 

how to determine the set of basic needs. A better measure of welfare can be obtained by 

converting aggregate household consumption into 'consumption per adult equivalent' using 

appropriate equi va lence sca le, which vary across sex and age taking into the different 

consumption requirements of househo ld members (Mekonnen 1999b and Ravallion and 

Bidani 1994). 

2.2. Poverty Measurement 

2.2.1. Construction of poverty line 

The impOJ1ant part in most of poverty analysis is identification of the poor, which necessitate 

the poverty· line to be determ ined g iven the appropriate measure of welfare. Poverty line is 

understood as a leve l of standard of living be low which a household is considered as being in 

poverty. To th is, the re are a number of approaches to determine the poverty li ne. The we lfare 

approach sets a reference utility level which can be thought of as a poverty line in the utility 

space. Poverty line is the point on the consum er's cost function corresponding to that 

reference utility in the consumption space. However, the welfare framework does not provide 

a well-defined povel1y I ine. Because method of setting poverty I ine in practice is not based on 
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welfa re term only since welfa re approach does not sol ve the problem of mapping from a 

consumption space to utility space' . 

Under the non-welfare approach the most commonly applied methods are the direct ca loric 

intake, food-energy intake approach and cost of basic need methods, based on the basic needs 

or minimum caloric requirement. The direct ca lorie intake approach defines poverty line as 

the minimum calorie requirement for survival , equating poverty with malnutrition2 The 

food -energy intake method specifies the cost of attaining a predeterm ined level of food 

energy intake and attempt to ident ify the total consumption expend iture at wh ich a person is 

expected to atta in the minimum food energy requirement (2300 Kcal per day per adult as set 

by WHO 1985). By regress ing the ca lorie intake on consumption or income, that level of total 

expenditure which exactly meet the minimum energy requirement becomes the poverty line. 

However, this method is problematic if it is applied to different regions and periods within the 

same countr/ (Ra"11Iion and Bidani 1994). 

In the Cost of Basic needs approach, developed by Ravallion and Bidani 1994, a basket of 

goods for wh ich basic food requirements will be met is defined. The cost of this basket of 

goods at market price became the food poverty line. Then an allowance for non-food goods is 

added on the food poverty line to obtain the total povelty line. The sum of the food poverty 

line and all owance for non-food consumption wi ll make up total poverty line. The total 

household expenditure is converted into per adu lt equivalent measure to adjust for household 

size, age, and gender to capture different consumpt ion needs within the household. But hi s 

I For more discussion see Greer and Thorbeke 1986, Ravall ion 1994, Ravallion and Bidani , 1994, Bigstcil et al. 

1999, Woldehanna and A lemu 199912000. 

2 The li mitation of this method is its indication is not representative and it does not take into account the cost of 

getting the basic caloric requi rement. Further morc it has no room for non· food requirement (Woldehanlla and 

A lemu 1999/2000) . 

.1 Therefore , the melhor-! yields differences in poverty li ne in excess orthe cost of living faced by the poor. 
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method does not prov ide consiste nt poverty li nes across reg ions. If certain adj ustments, such 

as us in g common bundle of food items for the whole cou ntry, us ing national average price, 

and de fl ating each reg ion' s consumption expenditure by the relative price index, are made 

howeve r it is possible to get consistent poverty line across reg ions (Woldehanna and Alemu 

1999/2000). 

2.2.2. Poverty indices 

Once the appropriate poverty line is constructed the next important step is to obtain the 

aggregate measures of poverty. T he common aggregate measures of poverty ind ices are 

Slim mary meaS LI res defined ove r mean income or consumption, the relevant poverty line, and 

the parameters characterizing the underl ying income distr ibution (Bigsten et al. 1999). The 

first measure of poverty is the head count ratio, which gives the proportion of peop le who are 

poor, i.e .; 

H =C{ 
n 

Where H is the head count rat io, q is the number of poor ind ivid uals and n is the population 

size'. The second common poverty index is the poverty gap measure provides an indication 

of the aggregate shortfa ll orthe poor from the poverty line. This index can be expressed as 

" PG =I(z - y,l 
1= 1 

i = 1,2, ... ,n 

Where PG rep resents the poverty gap, z represents th e poverty line and y, is the consumption 

(income) of individual i, i = 1,2, ... , n . (See Bigsten et a l. 1999). 

4 Thi s index is insensiti ve to reduction in incomes of the poor i.e. once the indi vidual is ident ified as poor, the 

index does not re fl ect the si tuat ion where the poor becomes poorer. Second, it is completely insensiti ve to the 

distr ibution of income among the poor (sec Mekollncn 1999) 

10 
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The most commonly applied measures are the family of indexes developed by Foster, Greer 

and Thorbecke 1984. These indices possess des irable properties for poverty comparison and 

are commonly kno·."m as FGT measures given by; 

= ~ ~ [ (Z _ X, )]a = 0 I 2 
Po ~ ,a, , 

n 1= 1 z 

Where x, is income or consumpt ion expenditure of househo ld i, z is the poverty line, n is size 

of population and q is the number of poor. Po measures the incidence of poverty and tells us 

only the proportion of the popu lation that are poor. P I on the other hand measures the depth 

of poverty, how much on the average the poor fa ll below the poverty li ne . Finall y, P2 is a 

measure of poverty by weighting the situation of the poor by the square of the shortfall of 

their income or expend iture from the poverty line (Mekonnen 1999b{ 

2.3. Modeling Poverty Dynamics 

In the poverty literature there are different ways of analyzing poverty dynam ics, each with 

their des irable properties and shortcomings. Poverty is in effect a binary state, and most of the 

studies measure and analyze it as such. Others are not satisfied with the analysis of poverty as 

a dichotomous6 variable. The approaches to modeling poverty in the literature can broadly 

categorize into five different methodo logies. 

5 The FGT meas ures satisfy the live des irable axioms of poverty. For morc di scussion see Alemayehu 2006. 

(, The dichotomous approach is criticized because it introduces measurement errors by llsing arbitrarily defined poverty lines. 

Plus reducing a continuous variable (income or consumption expenditure) to a qualitative variable may .. throw" in formation 

away 011 the vl.lriat ion in the dependent variable with respect to the variation in explanatory vari ab les. This is a particular 

problem in developing countri es since a large number of households concentrated around the poverty line (Deaton 1997, 

Justino & Litchfie ld 2002. Aassve et al. 2005). 
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Components of variance approach 

This model, ori gi nall y used by Lillard and Willi s 1978, allows for an error structure to 

capture the dynam ics of income and predict the fraction of the popu lation that are likely to be 

poor and for how long. The model has an advantage of decomposing income changes into 

permanent and transitory components, therefore, prov ide a more accurate assessment of an 

individual's long-term position' . The main short coming of thi s model is that they can only 

explain the poverty dynam ics of one homogeneous set of individuals at a time denying the 

fact that pove rty is a feature of households and change in composition over time (see Aassve 

et. al 2005). 

Hazard rate model/lpell approach 

This approach was used by Bane and Ellwood 1986 to model poverty transition using a 

hazard rate framework and subsequently used by other authors like Stevens 1994 and 1999 in 

the US and Devicienti 200 I in the UK, Begsten and Shimeles 2005 in Ethiopia. In this 

approach, spell s of povel1y are identified and hazard functions for ex iting poverty are 

estimated and used to generate distributions of spe ll lengths for new spells and also for 

completed and uncompleted spells at a given point in time. Bane and Ellwood classify the 

triggers for a poverty spell 's beginning or end, as well as looking at the expected duration of 

spe ll lengths accor<"i ing to the event that triggered the spell both for those just commencing a 

poverty spell and those already in poverty because of the associated trigger event. Although, 

the analysis by Bane and Ellwood was for single spells only, Stevens 1999 employed multiple 

spells of poverty to account for mUltip le spe ll s and also initial conditions problem. However, 

in thi s model there is a considerable static element, where time-varying covariates are 

assumed fi xed for the duration of the poverty or non-poverty spell in question . Further more, 

1 As di scussed in Aassve. et 31. 2005 . examining income rather than just a binary poverty indicator means thai 110 

infonnati on is discarded. 
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there are econometric problem of simultaneity and endogeneity introduced when event 

variables are used to exp la in poverty transitions, i.e, the underlying processes are li kely to be 

j ointly determined. (For more discuss ion see Aassve et. a12005, Jenkins 2000). 

Markov trallsitioll models 

This mode l is proposed by Cappellari and Jenk ins 2004 used to make a wide range of spec ific 

pred icti ons of poverty rates, ex it rates, re-entry rates, and tota l time in poverty for individuals 

with diffe rent character istics. For their analys is they use first-order Markov mode ls that 

control for in itia l conditi ons effects and for att rition . They exp licitly a llow the problem of 

state dependence in poverty modeling. Although, the study contributes a usefu l advance in 

model ing low income transitions, there are a number of issues. As di scussed in Aassve et. al 

2005, first, the restrict ion on ly to first order dynam ics is inappropriate for th e data. Second, 

the assu med lag structure rules out the possib il ity of in stantaneous effects of changes in 

characteristics o f poverty status. Furthermore, the model a lso cannot tell us about the 

dynam ics of poverty other than fro m one year to the next8• 

DYllamic discrete cilOice models 

This model is developed as an alternative method fo r distingu ishing the effect of state 

dependence from those o f individual heterogene ity. Chay and Hys lop 1998 using both SIPP 

and PSID data from USA empirically investigate a lternative approaches, Aural ampa lam et a l. 

2000 using data from Bri ta in applied thi s model fo r the analys is of unemployment 

persistence. Us ing a sample of prime-aged men from the German Socio-econom ic Panel 

(GSOEP), Bei wen '2004 examines the effects of past poverty experience on future poverty 

H For further di scuss ion consult Cappellari and Jenkins 2004. Aasvee e l al. 2005. 
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status, future emp loyment status and household composition, Islam and Sh imeles 2005 also 

used thi s approach ~o model poverty dynamic in rural Ethiopia"' 

COlllltelfactllal decompositioll method 

Dicke ns and Ell wood 200 I using data from US and Great Britain between 1979 and 1999 

assess the relative impacts of change in a cou ntry's demographic compos ition, wage 

structure, labor market attachment and welfare policy and benefit levels over a period of years 

on the poverty rate of changes, For each year, s ince 1979, Dickens and Ellwood compute the 

poverty rate given the circumstances'o and used the counter-factua l pove,ty rate, estimated 

using 1979 conditions, for comparison, This comparison reveals the effect of those 

demographic changes have had on poverty from 1979 up until the year in question, For each 

year, comparing this poverty rate with the previously constructed counter-factua l poverty 

rate, which estimated the effect of demographic change, reveals the e ffect on poverty changes 

in the structure of wages s ince 1979, The main drawback of thi s model is that the assumption 

of exogeneity among changes in the di fferent processes and poverty, 

Models used by Aassve et al. 2005 emphasize poverty transitions as the result of underlying 

trans iti ons in economic and demographic variab les such as employment, famil y union and 

child bearing decisions, stress in g their possible interrelatedness through optim izing behavior. 

Such an approach is in principle capab le of incorporating feedback effects of past poverty 

status on future poverty, employment behavior and household composition, However, 

feedback effects of past income on employment, fami ly uni on and childbearing dec isions, and 

'JTh ese models have a limi tation of ignoring demographic changes and arbitrari ly assigning the poverty line for the 

dichotomous variable treatment of poverty. i.e. it is more the effect of low income that is the driving force for whether 

pover1)' experience alTects individuals and this is proxied by an arbitrari ly defined poverty status (see Aassvee el al. 2005). 

10 These circlI lllstances are work, wage and benefi ts, hours and benefits , labor market and benefit regime. 
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direct effects of past income on future income, which is state dependent, are not allowed 

(B iewin 2004). 

As noted above, in their recent work, using pane l data from Ethiopia (ERHS and EUHS"), 

Is lam and Sh ime les 2005 used dynamic probit mode l that explic itly account for unobserved 

heterogeneity, first order state dependence and serially corre lated error components to test for 

state dependence and trans itory shocks in exp la ining poverty dynamics in Ethiopia 12
. The 

result shows that eac h components of pers istence in poverty, i.e., perm anent househo ld 

specific effects, ser ial correlat ion in the error component, and the true state dependence, is 

stat ist ica ll y s ignificant in expla ining the dynamics of poverty in both rura l and urban 

Ethiopia. 

2.4. Linking Uisk and Poverty 

The consensus after the works of Sen 1999 is that poverty encompasses more than just low 

levels o f income or consumption. In most cases poverty analys is emphasizes on the we lfare 

level s and d istribution in a certain soc io-economic context and provides a profile of the 

characteristics of th e poor rendering less attention to the underly ing processes that contributed 

to the obse rved levels of poverty and its persistence. Among many factors that combined to 

exp lain the dynamics o f wea lth and poverty, ri sks such as hum an illness, s ickness, or death of 

livestock, crop pests and diseases, and erratic ra in s or droughts are considered as the central 

part of livelihoods in poor areas (Townse nd 1994, Derco n 2000, Hoogeveen et aI.2005). 

T here are two conseq uences of ri sk on poverty; there is the impact of shock l3 and the 

behaviora l im pact. T he impact of shock are the event and the cop ing strategies of the 

II Ethiopian Urban Household Survey 1994 - 2000. 
12 The authors lIsed Maximum Simulated Likelihood method. 
13 Shock is the rnan i festation of risk. 
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household may destroy or reduce the phys ical, financial, human or socia l capital of the 

household. The behavioral im pact on the other hand is that households faced with risk and 

with access to limited insurance alternati ves, such as assets or safety nets, are pushed towards 

risk management strategies such as low risk acti vi ties and asset portfolios, at the expense of 

lower mean retu rn and incomes. I f credit market and insurance markets are poorly deve loped, 

which is the common feature in developing countries, exposure to ri sk may induce household 

to hold portfo lios of asset that are least producti ve fo r the purpose of buffering consumption. 

These processes can fo rce an already income poor households further into poverty, derive a 

non-poor household below the income poverty line, and result in a poss ibly permanent or 

persistent poverty (Dercon 2005b). 

The direction of causation can also be reversed so that poverty causes exposure to ri sk. As 

discussed in I-Ioogeveen et a1.2005, to avo id extreme income poverty households may choose 

to cul tivate in insecure areas, land infested with land mines, areas where rebels are acti ve, or 

live in an unhealthy/unsafe environment. 

2.4.1. Risk and coping strategies 

There are different forms of ex-ante and ex-post coping strategies to manage risk and its 

consequences. These strateg ies can be categori zed into three main institutional arrangements. 

First, market based arrangements; these have great potential and, where available, 

households and individ uals take advantage of the financial products offered by insurance and 

banki ng institut ions. In rea lity these fo rm al institutional arrangements are miss ing in most 

risk prone and poor reg ions of the world. Second, public arrangements; there are 

arrangements made by governments to dea l with soc ial risks such as unemployment, old age, 

work injury, di sability, widowhood, and sickness. But the coverage of these publ ic 

arrangements in least deve loping countries is close to nil. Third, informal arrangements; in a 
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situation where there is miss ing market or pu bl ic institutional arrangements to dea l with 

idiosyncratic and common ri sks, individual households respond to risk through in fo rmal 

arrangements. They involve a system of mutual ass istance between fami ly networks or 

community members (Hoogeveen et aI.2005) . 

Besides these institutional interventions, there are also preventive strategies employed by the 

household , which 'are intended to smooth income. These strategies undertaken by the 

household are costly" that involves their production or employment dec isions. For instance, 

making conservative production decisions by favoring variab ility-reducing inputs and 

production techniques (Antle, 1987, in Morduch 1995)1 5, adopting low-return low-ri sk crop 

and asset/ income portfoli os in less ri sky low return off-farm activ iti es (Rosenzweig and 

Binswanger 1993 and Rosenzwieg and Stark 1989) or employment choices - sending their 

children to work ir. stead of school to supplement income (Jackoby and Skoufias 1997) and 

diversify econom ic activ ities. 

While mitigat ion strategies help individuals reduce the impact of future risky events (shocks), 

coping strategies are designed to relieve the impact of the risk once it has occurred . These 

strategies emp loyed by the household are aimed at smoothing their consumption. Households 

smooth their consumption by borrowing and saving, relying on public or private transfers, 

.depleting and accumulating non financia l assets, adjusting labor supply, and employing 

formal and informal insurance arrangements (Morduch 1995, Hoogeveen et aI.2005). 

14 In the literature. these strategies are deemed \0 be cosIly and could be a cause for poverty. 

l~ For more results see Bli ss and Stem 1982. Binswanger and Rosenzweig 1993, 
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2.4.2. The theory of F ull-risk sharing and the theory of limited commitment 

Any two age nts may be sa id to share risk if they employ state-contingent transfers to increase 

the expected utility of both by reducing the ri sk of at least one. Ri sk-sharing can be viewed as 

the cross-sect ional equiva lent of consumption smoothing over time. Full risk sharing is a 

situation in whi ch a ll idiosyncrati c ri sk is eliminated. These shocks are associated with 

inc idence of crop di sease and human illness, births, deaths, migration, division of extended 

families and other endogenous demographic states. Since these risks are shared the marginal 

utilities of consumption are perfectly correlated across a ll agents. That is, movement in 

average group consumption represents aggregate ri sk. Fu ll risk sharing is an important feature 

of any Pareto efficient a ll ocat ion in an Arrow-Debreu economy; provided that agents have 

von Neumann-Morgenstern preferences, no one is risk-seek ing, and at least one agent is 

stri ctly ri sk averse'6 (Townsend 1994). 

There are a number of empi rica l works that tests whether household consumption allocations 

replicate the Pareto-efficient full risk-pooling outcomes that wou ld result from a complete set 

of competitive state-contingent markets, i.e, testing the nu ll hypothesis of full risk-sharing. 

For instance, Mace 199 1 and Cochrane 1991 on US data, Deaton 1992 for Cote d'ivoire, 

Ghana, and Thailand, Townsend 1994 using ICRISAT data from sem i-arid India, Fafchamps 

and Lund 1997 using data from networks in Philipp ines, Skoufias and Quisumbing 2003 

based on data from Bangladesh, Ethiop ia, Mali , Mexico, and Russia, Danie l 2003 using 

ERHS data from Ethi op ia , N iggussei 2005 using data form year long intensive rural survey in 

Eth iopia, etc are some of the empirical works in the area of risk sharing. Generally, the 

finding is that th~ estimated response of consumption to income shocks is small but 

s ignificant, suggesting a rejection of the null hypothesis of full risk shari ng/perfect insurance. 

1(' Note that risk aversion and the attitude towards smooth consumption, ' fluclUation aversion', are typicall y indistinguishable 

in the standard theoretical framework (Dercon 2005a). 
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This confi rms that there are partial risk sharing via transfers or state-contingent quasi-credit, 

rotati ng savings an(i credi t associations (ROSCAs), interiinkages in agr icultura l contracts, etc, 

among communities, families, fri ends, or neighbors. 

As noted in Danie l 2003, most of the empirica l tests of the full insurance model overlooked 

the need fo r identifyi ng appropriate groups within which the in fo rmal scheme operates. Based 

on thi s concern some researchers have tri ed to test the theory of full insurance in the informal 

groups formed through some bondages. Jalan and Ravallion 1999 using data from rural China 

among the poor households, Lund and Fafchamps 2000 using Filipino data within networks 

of fri ends and relati ves in rural areas, and De Weet 2002 (in Danie l 2003) based on data from 

smaller networks of se lf-selected households Tanzanian village, prov ided evidence for the 

rejection of full insurance even among the appropriate groups ". 

Limited information, limited commitment and risk-slwrillg 

Although, it has been argued that informati on asymmetry among insiders is not a seri ous 

bottleneck in rural vil lage economies, the setting in these rural villages is such that the 

assumption of full in fo rmation is not a strong one (Udry 1994 and Kocherlakota 1996 in 

Daniel 2003). It was Kimball 1988 that pioneer the formal establishment of the possibility of 

mutual assistance pacts under limited commitment system as a risk-sharing mechanism in 

medieval England . In the static limited commitment context, Coate and Ravallion 1994 work 

the theoreti ca l framework of Kimball to characterize the conditions under which first best 

all ocations are subgame perfect in a symmetric two-player game. Their model is restricted to 

pure and stationary insurance arran gements by which transfer at any date depends only on the 

rea lized current income (Daniel 2003). 

11 For more disclission see Daniel 2003 
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Among the efforts made by different authors to explain the fa ilure of full risk-sharing in the 

context of developing countri es, Ligon 1998 and Ligon et al. 2000b are the most citable one, 

who suggests to relax th e assumption of fu ll information and then replace it by a system of 

private information which excludes some contracting possibilities due to mora l hazard and 

adverse se lect ion prob lems. The fa ilure of full risk-poo ling may be due to either problems of 

lim ited in format ioll, limited commitment or both (Ligon et al. 2000b). Based on this 

consideration recent papers appeal to the theory of li mited commitment to explain the 

observed positive relationsh ip of individual consum ption with current and lagged individua l 

In their success ive work, Ligon et al. 2000a, they examine a dynamic limited commitment 

model of mutual i:lsurance by introduc ing intertemporal substitution possib ilities, such as 

inte rtemporal producti on , storage, or access to external credit market. They show that under 

certa in conditions sav ings enhance the use of mutual risk-sharing as a subgame perfect 

equi librium, wh il e under another condit ion it encourages agents to renege by tightening their 

sustainability constraints as it increases utility derived from autarky. 

II/format risk-stU/ring il/ Ethiopia 

There are long hi stori ca l ex istences of different informal institutions both in urban and rural 

community of Ethiopia. Driven by re lig ious, cultural or based on reciprocity, people in rural 

area share both their bad fortunes and good times. They have customs of gathering to defend 

the ir vill age from aliens, part icipate in community development activiti es like erosion 

preventions, gather for funera ls, wedding ceremon ies, re ligious festiva ls, in sickness, etc. 

Institut ions and act ivities of the in forma l sector in Eth iopia include rotating sav ings and credit 

1M To explain such phenomena it is instructi ve to lise repeated game theory because informal agreements are used to enforce 

mutually beneli cial nrrangements without an y written and lega lly binding contracts (Ibid ). 
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associat ion, for example - Eqqub, mutual aid asso iation, such as Jddir, and local 

moneylenders, agri cul tu ral in terl inkages such as sharecropping and cal li ng work party/ labor 

sharing, Debo/Wonfel. Eqq ub and Iddir are usually formed among persons united in fa mily 

and fri endship, by place of work, by li ving in the same loca lities, etc (Daniel 2003). 

In the next chapter we first specify theoretica l and econometric models of testing 

consumpt ion insurance and proceed to poverty dynamics model specification that will be 

appropriate to our panel information. Thi s discussion is deemed to straightfo rward ly present 

the underlying theory behind consumption insurance, especiall y for novice readers in the 

area. 
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Chapter Three 
J; 

3. Model Specification and Estimation Methods 

3.1. Theoretical model of consum Iltion insurance 

In thi s part we di scus the theoretica l and econometric model of consumption insurance, whi ch 

wi ll be use ful for our test of informal risk sharing in rural Eth iopia. The theoretical 

underpinning of consumption insurance and full risk sharing is based on the theory of full 

insurance introduced by Arrow (1964) in uncertain economies and later developed by others 

(Morduch 1995, Towensend 1994, Besley 1995, Deaton 1992, Paxon 1992, Cochrane 199 1, 

Rosenzweig 1988, etc). Under full y functioning market, households will not be vulnerab le to 

income shocks. That is, all risk should be divers ified away so that idiosyncrat ic or transitory 

shocks should have no impact on consumption level. The consumption insurance tests are 

based on the propos ition that with full-insurance, consumption growth shou ld be independent 

of idiosyncratic vari ables )" In other words, under full risk-shar ing, discounted marginal 

utility growth of consumpt ion should be the same fo r al l households . 

Based on the theoretical model employed by Cochrane 1991 , Townsend 1994 and Skoufias 

and Qu isumbing 2003, let us consider an endowment economy with N households indexed by 

i = I, ... ,N maximizes the sum of li fe time utility subjected to community resource constraints. 

Assume that expecled uti lity of househo lds is time separable and inter-temporally add itive for 

period I = I, ... ,T, defined over instantaneous uti lity v(.). Households face a fi nite set of 

possible states of the world,s = I, ... ,S, each of wh ich occurs with probability p(s) E {I, ... ,S} . 

Furtherm ore, let v'( .) > Oand v"(.) < 0 , i.e. , instantaneous utili ty is concave20 Th is imp lies 

that households will have an incentive to smooth consumption. 

1'1 For more discuss ion on consumption insurance models see Skoulias nnd Quisumbing 2003. Attanasio el al. 2000, 

Cochraine 1991. Townsend 1994. et c. 

2<1 The individual is ri sk averse. 
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For household i at time t and state s with state-continge nt consumption c" (s,) the prob lem 

facing a soc ia l planner is to so lve 

N .,. S 

max I A, I p: I pes, )v, (c" (s, ), 6,(S,)) 
~ L',, ( ·\'I)} / = 1 1= 1 ,p ol 

[I] 

Subject to the resource constraint 

N N 

L c" (s,) <:; L m ;, (s , ) For all s, 
/ = 1 J . 1 

Where, A, is househo ld i's Pareto we ight wh ich are assumed to be constant over time, 

N 

where L A, = I , P: is household i's rate of time preference, pes,) is the probabil ity that state 
;':: 1 

s, occurs, v,(.) is ti,e i'h household utility fu nction, c,' (s,) is household i's consumption at date 

t and states" and o;ls,) is a preferences shocks. Our Lagrange equation, therefore, will be 

NT.\' N N 

e = L A, L P: 2:>(s, )v,[c" (s , ),6, (s,) ] + ,4L c,' (s ,) - Lm;, (s,)) [2] 
1=1 /=[ 

I f we let ,Lt, (s,) denote the Lagrangian multiplier assoc iated the resource constraint for period 

t and state s, . Then the first order conditions, by taking the first derivative of e with respect 

to consumption and equat ing it to zero are 

Ai]/ P(SJV'[Cif(S, ).b;(s,)] = JI, (s,) [3] 

The multiplier Il,(s,)depends on aggregate consumption and it is constant across households, 

so individual household's endowment do not enter into the determination of individual 

household 's consumption all ocation, given aggregate consumption and the Pareto weights . 

However, household 's consumption and endowments may be corre lated because endowments 

may be corre lated with Pareto weights A,. Therefore, observat ions at two or more dates can be 

used to remove thi s time invariant weight (Cochrane 1991). 
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Since this condition must be satistied in all periods and states for every agent, for the socia l 

planner, it follows that 

[4] 

For any per iod t, any pair of agents (ij) and any state .I" so that con(v'; (.,.)JI'j (. ,.))= 1, i.e, 

the marginal utility across agents wi ll be the same and we have full risk-sharing among 

households (Ibid). 

Given speci fic parameterization of the utili ty function, such as an isoelastic utility funct ion ; 

( ( ) 
s: ( )) [c;, (s, )]'-P f) 

Vi Gil S, ,Vj s, = if 
I - p 

[5] 

Where, a" is a multiplicative shock factor and p risk aversion coeffic ient, which is assumed 

to be constant over time. Substituting [5] into [2] and taking the first order condition for the 

maximization problem we obta in 

[6] 

To get rid of A" we divide the first order condition of [6] for an individual household at two 

points in time to obtain 

/3, ASI+,)[cu+,(sl+,)TPB;,+, ~+, (SI+I) 

'AS, )!Co(s,WB;, ~(s,) 
[7] 

Eq uation [7] is the condition that margi nal utility growth is equated across households for the 

hypothesis of fu ll risk-s haring to hold . Tak ing the log of this equation and adding the error 

term e,,+1 will give the follow ing equat ion 

10J C"., ) = _~[IOg(JI'.' (s, . ,) p(s,)) _ log(a,,+, ) - IOg(jJ,)] + e,,+, 
'\ c" p JI,(s, )p(s,.,) a" 

[8] 
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This is a simple consumption function , which we would expect to be cons istent with any 

efficient allocation. Where, It, (s, ) and 11, . , (s" ,) are re lated to the aggregate supply of the 
p(s,) p(s, . ,) 

consumption good 111 period 1 and 1+1, respectively, which are the only determinants of 

consumption which depends on the random state21
• The terms 

B 
log( --"ZL) , P and 

Bit 

10g( ,B, ) represent household preference shifts and 0,,+, is measurement error. With the 

assumption of homoskedasticity of the measurement error and preference shi fts, which are 

uncorrelated across households, the coefficient of additional regressor that is cross-sectionally 

independent of the preference shifts and measurement error will be zer022 

3.2. Econometric strategies of testing consnmption insurance in the literature 

The most commonly app lied vers ion of equation [8] in the empirica l literature using panel 

data (in Rava llion and Chaudhuri 1997, Jacoby and Skoufias 1998, Skoufias and Quisumbing 

2003 and Nigussie 2005) is of the fo rm, 

[9] 

where !1 In c" de notes the change in log consumption or the growth rate in total consumption 

per capita of househo ld i in period 1 (i .e., between round t and round 1- I) ; !1 In y" is the 

growth rate of ho.usehold i income; X" is a vector of household or household head 's 

characteri stics; D". denotes a set of binary variab les ident ify ing each community separately 

by su rvey round 23
; IP". , ,B, and if , are parameters to be estimated; and 1'.0" is a household-

21 This shows that the only risk bome by agents in an effic ient allocation wi ll be aggregate risk. 

22 That is these regressors do not exp lain the change in the growth rate ofhollsehold consumpt ion under the assumption of 

fll il risk-sharing. 

23 This sel o r survey rOl1 nd!cornm unity interaction terms is meant to control for the role of aggregate or covari ate 

ri sk faced by households in the insurance community. 
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specific error term capturing changes 111 the unobserved components of household 

preferences. 

Based on the underl ying theory of ri sk-sharing, the coeffic ient j3 provides an estimate of the 

extent to which idiusyncratic income changes playa role in explaining the household-spec ific 

consumption growth rate. As noted in Skou fias and Quisumbing 2003, the set of discrete 

te rms, D"" ident ifyi ng communities by survey roun d, serves two interrelated functions. Fi rst, 

the term controls for the ro le of aggregate (covariate) shocks common to all households 

within any given commun ity and survey round. Second, given that consumption and income 

are in logarithms, they also account for potential diffe rence in the round-to-round inflation 

rate across comm·Jni ties. They also noted that including community/round interacti on 

dummies is equivalent to dev iate all variables fo r their respecti ve community/round mean. 

Alternative approach to the specificat ion above in equation [9] is to use shocks instead of 

income as app lied in Dercon and Krishnan 2000. Their measure of vulnerabili ty to poverty is 

basically determ ined by the coeffic ients of shock variables, or index constructed of various 

shock variables, eS';mated from a regress ion equation such as 

~ ~1 C" = L ",qJ" ,(LU+ L ,fJ,S(i)" +r X" +M" [10] 

Where SCi) denotes different shock vari ables. All other variables are defined as in equation 

[9], above. 

Another attractive approach that exp lici tl y introduces dynam ics in the system is an approach 

app lied by Notten 2004 fo r the ana lys is of poverty and consumption insurance in Russia. This 

approach ap plied Error Correction Model (ECM) to explain risk sharing through consumption 

smoothin g, where the author run a regress ion of the change in consumpt ion between two 

periods as the dependent variab le on the change in log household income, household 
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characteristics, and a set of community dummy variables. With perfect credit mal'kets, 

households wi ll borrow and save so that consumption changes reflect the interest rate 

between the two periods and the rate at which future consumption is di scounted , as we ll as an 

error term that reflects adjustments made in the second period based on new information 

about long-term earn ings - that is, permanent income (Notten 2004). Thus using this mode l it 

is poss ib le to identify the permanent and transitory effects of shocks on household poverty. 

Notten 2004 uses the fol lowing specification by adopting Skoufias 2003, 

k w 

il ln c" = a o + .B,il ln y" + L YjXj" + L qJ Dj" + B" [I I] 
j= 1 1= 1 

Where, c,/represents the tota l consumption for household i in period /, y" represents the 

total household income, Jl]i/ is a particular characteristic for household i in period / , such 

as fam ily size and demographic compos ition, -0, is a binary var iable specifying community 

in which a partic ular household lives, and &;, is a random error term. Notten 2003 improved 

this model by rewriting it as a random effect panel model and allowing for dynamics in the 

estimat ion as follows; 

Ie \I' 

il ln c" = ao +a, In c,,_, + Aillny" + f3, In Y'H + LYjXj" + LqJjDj> +v, +B" [1 2] 
1'=1 ;=1 

Where, v, is an independent and identi ca lly distributed (i .i.d.) (0, o',~ ) random individual 

effect, and B" is and iJ.d. (0, a; ) error term. The model in equation [12] can be rewritten 

alternat ive ly as an error correction model (ECM) that all ows the study of long and short-run 
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dynamics in the re lationship between expenditures and household income. Rewriting f3, as 

~ f3, for at .. O. Then the standard estimable model can be rewritten as 
a t 

[ 13] 

In this equation, f3t is the short-run income elasticity of consumption, which can be 

interpreted as an insurance indicator. When it is close to zero, households insure themselves 

aga inst income shocks. a t is the error correction coefficient, which compensates for the short-

run overshooting of consumption and it is expected to be negative and close to unity showing 

quick convergence of growth in consumption to its long-run equilibrium. - f3, is the long­
at 

run income elasticity of consumption. 

3.3. Testing Ilartial informal insurance 

As discussed in the literature almost all of the empirical works have rejected the hypothesis of 

full ri sk sharing among communities. But ev idence shows that there is partial ri sk sharing 

among community members. To test thi s hypothesis we use the following model as applied in 

Harrower and Hoddinott 2004, Skoufias 2002, and others. That is 

I; In c" = a + f31; In y" + Bl;{ln y,.,) + r X" + B" [ 14a] 

Where I;(lny,., ) represents the growth rate in average village income and the rest of the 

variables are as defined before . If there is no pooling of resources and ri sk-sharing, the 

growth rate in the average community income should have no impact on the growth rate of 

consumption of anyone household . WhenB .. 0 , some ri sk sharing is tak ing place within 

comm uniti es. 
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3.4. Testing partial insurance in rural Ethiopia 

Empirica l results from Eth iopia, using the model in equation [14] are not in line with the 

theory of informal insurance (see results in Skoufias and Quisumbing 2003 and Niggusse 

2005). As an alternative to thi s model we used a set of instrumenta l variables in place of the 

change in log mean vi llage income. These instrumental variab les are such as; whether the 

household has rece ived credit from informal sources; whether the household has lend to 

others; whether any member of the household is member in £qqub; whether the household 

has involved in any work party (eg, Debo, Wonfel , etc.); and whether the household has 

rece ived food gift form informal sources. 

Some of these variables, such as remittance, food gift and credit, are part of household total 

consumption. This causes the problem of endogeneity due to simultaneity bias, where w" is 

correlated with &;, making pooled OLS estimation inconsistent. There are different 

approaches to come up with a solutions to this problcm. Unit spec ific dummy variab le 

formu lat ion is eq uiva lent to 2SLS procedure, which acts as their own instruments (see 

Wooldridge 2003 , pp: 3 10). Following thi s line of argument all variables representing 

informal risk sharing strategies are entered as dummy variable in the successive regression 

models. If we denote these set of variables byW" , our alternative model can be written as 

[ 14b] 

If there is any informal ri sk pooling in rural Ethiopia, the coeffi cients of w" should be 

pos itive and significant. That is, we expect a positive correlation between the growth rate of 

household consumption and informal ri sk sharing arrangements, if there is any. We can also 

test the hypothesis of full risk sharing using thi s specification as Ho :(}, + (}, + ... +(}, = I . On 

the other hand if the indiv idual coeffic ients are significant while we rejectHo' there is partial 

ri sk sharing. 
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3.5. Econometric model of poverty dynamics in rural Ethiopia 

Once we identify Le poor and non poor, the next step is to analyze the dynamics of poverty 

over the past 10 years, 1994 to 200424 There are a number of empirical and theoreti cal 

models fo r the anal ysis of poverty dynamics. The most commonly appli ed are binary 

response models. Although, the econometric literature on nonlinear panel data models is 

growing, there are computational problems and vagueness to clearly establish the issue of 

identificat ion and estimation of nonlinear models that allow for both individual-specific 

effects and state dependence25
. As di scussed in Chay and Hys lop 1998, one of the 

fundamenta l issues in estimating dynamic binary response models is the issue of unobserved 

in itial cond itions of the dynamic process, i.e. , initial cond itions bias. Although, the 

practicab ili ty and perfo rmance of the models is not st ill we ll grounded, there are severa l 

methods that account fo r initial condition bias both in the linea r dynam ic regress ion models26 

and nonlinear models that a ll ow for both individual 'effects and state dependence27 using 

di fferent simulation techniques. 

For our purpose of mode li ng poverty dynamics in rural Eth iopia, we apply models that 

account the in itial condition issues and state dependence. This is of interest because resul ts in 

Islam and Shimeles 2005 revea l the importance of state dependence in explaining poverty 

dynamics in rural Eth iop ia. The underl ying dynamic binary response panel data model has the 

following specification: 

i = I, ... ,N; 1= 1, ... ,T [1 5a) 

[1 5b) 

2-1 Six survey rounds. 

25 See Clmy and Hyslop 1998 for a very good empirical summary of tile dynamic binary response panel data models using 

data from U.S. (PSID and SIPP). 

2(, Sec Anderson and '-Isic 198 1. Holtz-Eakin cl al. 1988 and Arellano and Bond 199 1 for linear panel data models. 

27 See I-Ionon~ 1993. I-Ianon!: and Kyriazidou 1997 and An and Liu 1997 for non-linear panel data models. 
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proli..p" = 11 x",a"P;,-I) =F(X'ulJ+ rP;,_1 +V,,) [ISc] 

Vii = a, +~il 

Where, P,: is the underlying response variable determining the latent process, P" is the 

poverty status of household i during round t as measured by the consumption expenditure of 

the household and P" takes the value of I if the household is poor in the relevant period, 

1(0) is an indicator function which is equal to one if the enclosed statement is true and zero 

otherwise, Xu is a vector of exogenous determinants of poverty status, Xu = (X"' .. . , Xn·), 

G; represents all household-spec ific, time in variant observed and unobserved factors, ~I/ is 

the transitory error which is assumed to be i.i.d . over time with a di stribution function FCo) , 

and finall y, [J and r are the parameters to be estimated. In this case r represents structural 

state dependence28 in poverty and G; is the source of spurious state dependence attributable to 

permanent unobserved heterogeneity in the household such as inte lligence, ability, 

mOlivation, att itude, etc . 

3.5. t. Panel Specification Test 

In thi s part we test the data whether the there is systematic difference between fixed effects 

estimates and random effects estimates using Hausman Specification Test. Th is basically tests 

whether the vector C K x I) of random effects coefficients Cefficient estimates) of the time 

varying variables, [J,<I:' are systematica lly different from the corresponding fixed effects 

coefficients (consistent estimates under Ho), /J,.,., as fo ll ows 

H = (/311. - /311' )'[A varcA,.) - A varc/3I<1' )f'cA,.· - /31<1:) 

Ho : difference in cuejjicients not systematic 

2K In their application of this model 10 welfare partic ipation, Chay and Hyslop 1998, r represents "welfare trap". 
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Where, H is asymptotically distributed as X.' . The result obtained form this test using linear 

probabilit/ 9 fixed effects and random effects specifications for poverty dynamics model is: 

Test: Ho: difference in coefficients not systemat ic 
Chi2(38) = (b-B)'[(Y b-Y BY( -\ )](b-B) =52.29 
Prob>chi2 =0.0612 

As the chi-square test shows that we reject the null hypothesis at 10% level of sign ificance. 

Therefore, the two specifications are systemat ically different indicating that there is 

endogeneity in some of the regressors, where one of the random effects model assumption 

(E(X"a, ) = 0) bre~ks down. Hence, the random effects model is not consistent and efficient. 

Since fi xed effects approaches do not require parametric assumptions about the condit ional 

distribution of the individual conditions, a lot of information being absorbed in order to "non-

parametrically" condit ion out the unobservable individual heterogeneity. As a resu lt, fi xed 

effects estimators may be sub-optimal since they ' throwaway' compari sons between 

individuals that may be informative about the truth. As noted in Wooldridge 2003, if time-

constant variables are of interest like the time-varying variables in a panel data variables, the 

robustness of fixed effects estimator to correlation between the unobserved effects, a" and 

the X" is useless. For these reasons, we use random effects nonl inear model. But to increase 

the robustness of our random effects model we applied two-step procedure, as spec ifi ed 

below, which can contro l for the correlation between some of the regressors and the 

unobserved indi vidua l effects. 

State depelldellce 

As noted above, empirica l works show that there is state dependence in the dynamics of rural 

poverty in Ethiopia. For thi s we introduce the poverty status of the household in the pervious 

29 We used the linear Probabi lity Model version ror test ing purpose due to its convenience and simplici ty using 
standard statistical software packages, specifically STATA ™ (See Table 5 in Annex) 
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period. P"_I as a regressor. This will allow us to test for the presence of genuine state 

dependence. According to Islam and Shimeles 2005 and Heckman 1981 a andl 98 1b state 

dependence can be spurious or genuine aris ing form three sources. First, unobserved 

household characteristics; second, the effect of time varying shocks that are not specific to the 

household; third , behavioral and preference shi fts associated with poverty spell in the past. 

Genu ine state dependence is due to past poverty status that results behaviora l and preference 

shift . To test for the presence of genuine state dependence, one has to control for the other 

spurious sources of state dependence, i.e. controlling for observable and unobservable 

individua l characteristics. 

Unobserved Heterogeneity 

Here, we base our model 111 li ne with the work of Arulampalam et al. 1997 in their 

application to unemployment persistence 111 Britain. Assume the unobservable household 

specific heterogeneity, Ct" is time- invariant, from the error term in equation [15] , we have; 

VII = a, +c;,/ [ 16] 

Were Ct, denotes the household-specific unobservab le effect and ~" - i.i .n(O, (T~ ) . Assume 

E(~"X,, ) = 0 and Ct, is random variab le. In most cases, the household specific unobserved 

heteroge neity are correlated with the time-varying characteristics. In this case the maximum 

likelihood estimates of fJ will be inconsistent, which pick up some of the effects of the 

unobservable, Ct, (Aru lampalam et al. 2000). To overcome thi s problem, we relax the 

assumption that Ct, and X" are independent. The relationshi p between the unobserved 

household specific heterogeneity and the observed household characteristics can be modeled 

as 

[ 17] 
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Where X, is a vector of means of the time-varying covariates for household i over time, 

lV, - iJ.n(O,cr,; ) is independent of X" and q" for all i and I. Substituting equation [1 7] into 

equation [1 5a], we obtain 

p;, . = X;,fJ + r ~'_ I + x;~ + Wi + ~ir 30 [18] 

Were the intercept Au is absorbed in fJ. Thus this model is similar with the random effects 

probit model wh ich accounts for the dependence between unobserved household specific 

effects and the observab le household characteristics with add itiona l regressor, X,. 

rile il/ilial COI/{/itiOI/S problem 

Considering the initial conditions problem is another important parcel of dynamic limited 

dependent variab le panel data model. This problem ari ses because the start of the survey 

period (1994 in our case) is not the same as the start of the stochastic process generating 

individuals' poverty experiences. Households observed in the state of poverty in 1994 may be 

there because of an early hi story of poverty (state dependence) or because of some observed 

and/or unobserved characterist ics affecting their probabi li ty of being poor. As applied in 

Islam and Shimeles 2005, Aru lampalam et al. 2000, Lawless 2005, and others, we fo llow 

Heckman 198 1c specification of the reduced form equation for the initial observation as 

P,: = Y,' a + 7], [ 19a] 

var( 1/,) = cr,: [ 19b] 

JU We can eas ily show th,: the corre lat ion between the two success ive error terms, VII and VII _I' for the same indi vidual is 

constant. i.e, 

t=2, ... T 
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corr( 11'" '7, ) = p [ 19c) 

Where Y,' is a vector of strictl y exogenous instrumental variables, which are relevant in period 

one, pre sample information affect ing the probability of being poor in period one, and the 

vector o f means, X,. For cons iderat ion of a non-zero p , we use linear specification in terms 

of orthogonal error components as 

[20) 

Given the fact that IV, and ~" are orthogonal to one another, rp = p a" 31 and after 
a ", 

simplification and substitution we obta in var(~,, ) = a,:(1 - p'). Further more, we assume that 

co,.r(r:, ~,, ) = 0 and corr(X,,~,, ) = 0 for a ll i and I. Then after substituting equation [20) into 

equation [19a) the ' in it ial condit ions' equation becomes 

[21) 

From equation [18) and equation [2 1) we obtain a complete model of poverty dynamics, 

which can be esti111ated us ing different techniques . The est imation of th is fu ll model requires 

the use of specia l software or writing a program . However, we use two-step method of 

estimation suggested by Orme 1997, which is consistent w ith Heckman 's standard sample 

se lection correct ion method in case of small va lues of p. This procedu re has been app lied by 

Arulampa lam et al. 1997 and Arulampalam 2002 . In th is procedure, to account for the 

correlation between the in itial condition and the unobserved heterogene ity, a correction term 

is added to the conditional model. Then the complete model can be estimated us in g standard 

so ftware packages. 

. COV(II" IV, ) . COV(II" IV, ) 
JI It can casily be shown Ihm rp = and since p = we can solve to obtain the result. 

var(w/) a lJ a w 
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C10sillg the model 

In order to obtain est imab le eq uation using standard stati stical software packages, equation 

[1 8] and [21] we need to follow simple steps. First, we estimate the reduced form model for 

the initia l observat ion, p;" using a simple probit model and then using the generalized 

res iduals from thi s regress ion as a correction to the random effects dynamic probit model for 

the rest of the sample. Us ing equati on [18] and [I 9a] we can capture the correlation 

corr(w"l),) = p bY,re-spec ifying equation [20] as 

\11, = ¢I), + v, [22] 

By construction, I), and v, will be orthogonal to each other and similar to the previous 

spec ification, I) = p a"., and var(v, ) = a,;. (I - p ' ). By substituting equation [22] into our 
a" 

random effects dynamic probit model, equat ion [18] we obta in the following reduced form 

estimable eq uation 

i = 1, ... , 11 and 1 = I, ... ,T [23] 

[24] 

In thi s spec ification there are two individual specific random error components, v, and ';", 

because .;" is assumed to be orthogonal to the regressors, we can treat v, as the usual error 

component in a random effects probit model, provided that we can take care of the 

unobservable 'I, . The other issue to note is that (w"I), ) are assumed to be a bivariate normally 

distributed error com ponents32. Finall y, a test of the null hypothes is that p = 0 is given by the 

standard t-test of the coefficient of thi s additional regressor,¢. 

J2 BUI , <IS discussed in Arulampatam et al. 1997. the assumpti on of a bi variate nomlat distribution of (Wi' 1]J implies that 

E(v I P ) = 0 and E ' I P ) = (2P', - 1)¢(Y;a) 
, " \ '1, " ct>({2P;, - 1}Y,a) 

e; where e, is a probit generalized error in the probit 
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3.6. Modeling the long-term implication of shocks and informal risk-coping strategies on 

Poverty dynamics 

There are a number of ways of testing the hypothesis of full-ri sk pooling in our village 

economy settin g. According to the empirica l literature on risk and coping strategies, 

households employ a portfolio of strategies rather than favorin g one single coping strategy. 

Niggusse 2005 found that rural households in Ethiopia employ a range of risk coping 

strategies, livestock sales, food/crop received through food for work, credit, remittance, 

food/crop received from friends or relatives within the communities. 

Most these var iab les although not exhaust ive, are read ily available form the ERHS data. Such 

as remittances received (both in kind and in cash), food gift from informal sources (gift, loan, 

other, exc luding sources from wage, NGOs, or government, barter), whether households 

involved in any labor sharing arrangement (work party, like Deba, Wanfel, etc.), whether any 

memher of the household is/are member/s in £qql/, whether the household borrowed from 

informal sources, whether the household lend to others. Using these variab les the underlying 

model for our poverty dynam ics can be written as: 

Where, w" is a vector of variables representing informal ri sk sharing arrangements identified 

above. W,, -I is the lagged va lue of these variab les. While B j l captures the short-term impact, 

equation given by equat ion [ 19], which wi ll be replaced in place of tile unobservable 7];. Unfortunately, this bivariate 

normality assumption implies that V, is hetcroskcdaslic, i.e, its vari ance is not constant, var(uj 1 P;t) ;::: a\~, (1 - p2 K) , 

¢(Y,a) . . 
where K ;::: J . But. OnllC 1997 m Arulampaiam et al. 1997 . usmg Monte Carlo resul ts, shows that as 

cD(Y,a)cD( - Y,a) 

far as the value of p is small this beteroskedastic ity will n01 produce inconsistent parameter estimates. 
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e,2 captures the long-term impl ication of in fo rmal risk sharing arrangements on the poverty 

dynamics of household i. The null hypothes is implies that in the short-term the sign of eJI is 

negative (Ho : eil < 0) and e,2 is positive (Ho : eJ2 > 0). The first hypothesis is that in the 

short-term informal ri sk sharing reduces the probability of fa lling into poverty (welfare 

increasing impact in the short term) and the second proposes that these risk sharing 

arrangements IIlcreases the probabi li ty of fa lling into poverty in the long-term (welfare 

reducing impact in the long term). 

To see the long term impacts of both covariate and idiosyncratic shocks, we directly 

introduce shocks into our poverty dynamic model. Households in the third round (1994/95) 

were asked to tell whether they have experienced drought, flood , crime, illness, death, pest 

and disease (which affected livestock and crop); policy shocks related to labor, quota and 

land redistribution since the last 20 years . We use these set of shock dummies experienced 

between 1977 E.C. lnd 1987 E.C. in our poverty dynamic model to see the impact on poverty 

dynamics. 

3.7. Modeling the imillication of informal risk sharing Strategies using Alternative 

measures of welfare. / 
The use of binary model for poverty modeling is criticized because it introduces measurement 

errors by using arUrarily defined poverty lines and reducing a continuous variable (income 

or consumption expend iture) to a qualitative variable that may "throw" information away on 

the variati on in the dependent variable with respect to the variation in explanatory variables. 

Particul arly, thi s is a problem in deve loping countries, where a large number of households 

concentrated around the poverty line (Deaton 1997, Justino & Litchfield 2003 and Aassve et 

al. 2005). He re, we used log of consumption per adu lt equ ivalent per month as a measure of 
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househo ld wel fa re to model the implicat ion of informa l risk sharing strategies on long-term 

we lfare o f the rura l house ho ld s. Fol lowing the line of argum ent in the method we proposed 

above, a vari ant of equati on [24] can be respec ified as; 

Inc;, =X;,[J+ L jej,w" + L jej2w,,_, +a; +';', i = I, ... ,nand 1 = I, ... ,T [26] 

Where, In c" is log of consumption per adult equi va lent of househo ld i at period (round) I. 

T he interpretati on of the coeffic ients on w" and W,H will be reversed. The null hypothes is is 

that 0 j l is positive, welfare inc reas ing in the short-term and 0 j2 is negative, we lfare reducing 

in the long-term. 

3.8. Definition and Description of variables 

The dependent variab le fo r the binary poverty dynamics model is determined using the total 

povety line for each rounds and it takes I if the particu lar househo ld in that round is poor, 

otherwise zero. T he lagged va lue of this variable is a lso used as a regressor. In our leve l 

regress ion model log of real consum pt ion per capita per month is used as dependent variab le. 

Log of real income per capita per month is used as independent variable in regress ion model 

of testing consumption smoothing . We used one of the villages, Harasaw, food poverty line to 

derive our pr ice defl ator for both spatial and overtime deflation of nominal val ues, like 

consumpti on and income. We try to contro l for asset hold ing of the househo ld by usi ng land 

holdi ng (in hectare), number of li vestock other than oxen and bu ll s owned and number of 

oxe n (oxen + bull s) owned. House ho ld characteristi cs are captured using variables such as 

sex of the head (dummy= 1 if the head is male, zero otherwise), age of the head in years, age 

sq uared of the head to see the second order effect of age, mean age in the household to 

capture the age composit ion in the household, household s ize, squared value of household 

s ize to capture the idea of sca le economies at the household level, head's educationa l leve l 
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(three dumm ies: primary education, secondary education and tert iary education, dummy= 1 if 

true, zero otherwise). 

Variables used 111 the vector of informal ri sk sharin g arrangements are a set of dummy 

variables such as;' whether the particular household received remittance, whether the 

ho usehold has got cred it form in fo rmal sources, whether the househo ld has lend to others, 

whether the househo ld rece ived food gift from informal sources, whether any member in the 

househo ld is member in Eqqub, whether the househo ld has invo lved in work party (Debbo, 

Wo"!fei, etc; dummy= 1 if true, zero otherwise). Information on membership in Iddir and 

Mahiber was not readily avai lable in all rounds. To analyze the long-term impact of shocks 

on poverty dynam'.: s, we introduce shocks experienced before 1977 E.C. up to 1987 E.C., 

such as fl ood, drought, pest and diseases affecting livestock and crop, illness, death, quota, 

land policy, labor poli cy and crim e into our model. We di vided this time period into two 

epi sodes (shock experienced between 1977 E.c. and 1983 E.c . and between 1984 E.c. and 

1987 E.c.). So there are two dumm ies fo r each shock variable. We defined the episodes 

based on major economic and political occurrence in the country. [n 1977 E.c. the worst 

famine in Ethiopia has occurred, in 1983 the longest c ivil war in co untry came to an end with 

an ovelthrow of the socia li st regime by EPRDF33
. Dividing these long-term variables by these 

maj or episodes in the country may provide us a good picture o f the long- term impact of 

shocks on poverty dynamics of rura l Ethiopia. Interaction between region and rounds are used 

to capture vill age level di fferences, covari ate shocks for each round , and other infrastructura l 

differences, infl ati on, etc. across villages and rounds. 

JJ Elh iopian Peoples' Republic Democrat ic Front 
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In the next chapter we describe some of our find ings regarding poverty profi le, its dynamics 

and informal risk charing arrangements vis a vis some important househo ld characteristics 

and wea lth status using s im ple stati stics. 
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Chapter Four 

Data and Discussion of Descriptive results 

4.1. T he Data 

We use the longitud in a l ho usehold data of Ethi opian Rura l Househo ld Survey (ERHS) in this 

study. The survey was conducted in s ix rounds in 199434 (two t imes), 1995, 1997, 1999, and 

2004 wh ich encompasses IS peasant associations (PAs) in four national regions, covering a 

sample of approxi mate ly 1480 househo lds (See Annex for map). The shares within the 

samp le are broadly consistent with the population shares in the three main sedentary fanning 

systems - the plough-based cereals farming systems of the Northern and Central Highlands, 

mixed plough/hoe cerea ls fa rming systems and fanning systems based around enset that is 

grown in southern parts of the co untry. For these reasons, it can be argued that the sam pling 

frame to se lect the villages was strictly stratified in the mai n agro-ecological zones and sub­

zones, with one to three villages se lected per strata. Further, sample size in each vil lage was 

chosen so as to approximate a se lf-weighting sample, when considered in terms of the 

farm in g system (Dercon et al. 2005). 

We have a ba lanced panel data set consist in g of 1,236 househo lds who are included in all the 

s ix round s. These househo lds are inc luded because a ll important information are avai lable or 

responded in each wave. Missing val ues for some variables are filled by a regression based 

imputation both based on cross-secti onal and time series information. 

4.2. The pove rty line 

In this study, the cost of bas ic needs (CBN) approach is adopted. To this, first we construct 

the food poverty line, which is the cost sufficient to get consumption bundle adequate to meet 

H Two times in 1994. !irst rom, March to Jul y and second wave from October 1994 to January 1995 . 
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the predetermined food energy requirement''. The market price informat ion collected during 

the survey period in that part icular Woreda was used to obtain the monetary value of the food 

bundles specific to area . Then al lowance for bas ic non- food consumption is made by dividing 

the food poverty line by the average food share of households at the poverty line. We sum 

the food poverty line and a ll owance for non- food consumption to obtain the total poverty 

line. We used the monthly consumption expenditure pre capita or per adult equivalent to 

determ ine whether the household is poor or not. See Table 4d, Annex for the average total 

poverty line and food share for each round . 

4.3. Poverty profile and description of dynamics: 1994-2004 

For compar ison, we used poverty indices ca lculated in Bigstine and Shimeles 2005 for the 

five rounds wh il e we calcu lated for the last round, 2004. This com parison is val id because the 

bundle of commodities and the approach adopted to construct the poverty line are identica l 

with the one we employed (See Annex). We can see from Table 4a that poverty declined 

from 1994 up to 1997. This is due to the fact that there was policy reformulation and recovery 

of the economy fro m the longest c ivil war and soc ia li st econom ic system and good natural 

conditions in the first four survey rounds e lapsing from 1994 to 1997. In the fourth round, 

1997, there is a very high improvement in poverty status of rural households. This is mainly 

because the data was co llected immediatel y after harvest, which resulted in an exaggerated 

level of reported income and consumption compared to other rounds. Poverty conditions 

worsen in the year 2000 due to multiple soc ia l, economic, and political crises . There was a 

full sca le war between Ethiop ia and Eritrea, a sharp decline in world coffee price, unfavorable 

weather and macroeconomic condition and 13 million people starved due to drought (see 

Begisten and Shimeles 2006) . There is some recovery in poverty indicators in 2004 compared 

35 The rood poverty line calculation is base on the cost of 2200 kcal per day per adu lt equi va lent. The adult equivalent units 

are calcul ated using WHO 1985 convers ion codes for each age category and sex of the household members. See Annex 1 

Table I lo r the common bundle or commodities that gives 2200 Kenl per day per month. 
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to 2000. This is due to recovery form the 1999/2000 multidimensional crises in the country 

and good weather conditions in the consecutive years. 

Table4a: Poverty Profile in Rural Ethiopia : 1994 - 2004 

Pove rty Measures 1994 1995 1997 2000 2004< 
PO Pel' capi ta 56.0% 49.0% 39.0% 50.0% 42% 

PO Pel' Adult Equi valent 48.0% 40.0% 29.0% 41.0% 33% 
P1 Per Capi ta 25.1% 21.3% 16.3% 21 .7% 18% 
P 1 Per Adult Equivalent 21.0% 16. 0% 10.0% 14.1% 14% 
P2 Per Capita 16.7% 13.3% 8.8% 13.7% 11% 
P2 Per Adult Equivalent 13.1 % 10.2% 6.0% 10.2% 7.8% 
Source: Blgstlne and Shlmeles 2005. <Author's calculalion for 2004 (N=1236) 

Poverty ElltlY ami Exit 

When we look at the status of poverty by the number of times a given household be ing poor, 

Table 7 presents that 21.84% of the rural households have never been poor but on ly 3.4% of 

the households under considerati on were always poor. We see that the percentage of 

households declines as the number of spell in poverty increase. This implies that there are a 

large num ber of vulnerable households concentrating around the poverty line, who fell into 

poverty for (a) round/s and ex it in the other. 

Table 4b' Percentage of Household by duration in by Household characteristics' 1994-2004 

I 
Household 

By Land holding Between Education level of the size 
The guart': .~; Fema -- -.!"~~~-f-l.-... _~"~f the head -,Media n=6L 

Povert whole -I'''~~!-' " ~~~T-- Male Ie 

I <I6 
y 5ampl Head Head Prim Secon Tertia I <=35 <=65 

slalus e 151 i 2nd 3rd 3rd ed ed ary dary ry <=25 >25 >35 >65 
Never 

i 20.84 I 33.33 1 25.64 I 20.35 22.06 1 28.12 Poor 21.84 13.21 15.76 26.12 31.85 22.14 22.28 24.64 24.05 15.89 
Once 

1~lLL J!I§7_ Poor .~,~. ... ~:cJl.~ .. ... 24.66 ~E~ .... 20.43 21?.2.. 31.16 26.67 25.38 ..... 2.!ill. ...1 9.11 23.17 ~:L21 18.7iL, 
Twice - I 
Poor 16.5 1J.:85. i 17.82 17.36 13.12 16 c·182.1.., 17.07 16.67 266-' ... 15.53 15.25 t-!1}1 .. ..1El~ ...!7-1~_ ~29_ 
Thrice 
Poor 14.4 18_35 +- 15J'§. 10.77 _ 13.33 14 .93 12.65 . 17.07 15.22 10 16.1 11.55 15.03 14.64 I 13.49 15.26 
Fourth I 

, 
times 

J?<22!. _ . ...1~,.1 1 1.886 .I 14.69 ._97,g 9.34 g3..1 15.57 11.1 4 7.97 . ..2~~ 9.85 11.62 14.03 ..12 .7~ _E~ .. .. .1.E6 . 
Five 

1 11 .56 

c· .... "-
times 
Door 9.3 12.31 6.91 6.56 9.41 8.96 6.11 3.62 0 6.44 6.46 10.49 9.45 5.68 12.74 
Always 

~ 

i 
! I 

Poor 3.4 4.31 6.21 1.96 1.15 3.42 3.34 4.76 0.72 0 2.65 3.41 3.68 2.59 I 1.91 4.81 

Source: Author's calculation from ERHS data . 
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Disaggregating the number of times households in poverty by wealth status36
, the percentage 

of those househo lds who have neve r been poor increases as their land holding increases. On 

the other hand , the percentage of househo lds who have always been poor decreases as the ir 

land holding increases. This implies that land is important asset for rural households in their 

course of strugg le aga inst poverty. Land poor households are more vulnerab le to relentless 

poverty (repeated/multiple spe ll in poverty) compared to the land rich. Compared to female, 

there are higher percentages of male headed households who have never been poor. Clearer 

pattern can be seen in households categorized by heads' level of ed ucat ion . 33.33% of those 

atta ined te rtiary education have never been poor, wh ile 22.28% and 24.64% of those attained 

primary and secondary ed ucati on have never been poor, respective ly. On the other hand, as 

the leve l of educat iona l attai nment increases, the percentage of households experiencing 

mUltiple spe ll declines. For instance, there are no households who have a lways been poor 

among those atta ined tertiary education. This could be due to the reason that more educated 

household heads managed to obta in off-farm wage employment, engaged in trade, 

employment in community service centers like c linic, school, etc. besides their farm activity. 

The percentage of households who have never been poor is hi gher for those whose head age 

is below 35 years compared to the other category. Bes ides, their percentage declines as 

duration in poverty spell increases . Th is implies that younger productive age househo ld heads 

experience shorter duration in poverty. Due to higher dependency ratio, higher percentage of 

households whose size is above the median experiences persistent poverty compared to 

others. 

State depelldellce 

Tab le 6a in Annex shows movement into and out of poverty depending on past poverty status 

of households. For instance, 57.8% of those households who were poor in round two had 

36 We lIsed land holdings as measure of wealth classified into four classes of wealth, those in the first quartile, 
between the first and the second quartil e. bel\veen the second and third quartile, and in the third quartile. 
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been poor in round one. Similarly, 80.47% of the non poor households in round two were non 

poor in rou nd one. Except the case of round four, where most of the households were 

non poor, above 50% of those currently poor were poor in the pervious round while above 

66% of currently nonpoor households were nonpoor in the previous round. 

Table 6b' Transition Matrix' Average 

Status during t 
poor nonpoor 

------... --.~-~---. ~-
poor 54.31 45.69 

status during t-1 
nonpoor 

24.57 75.43 
, Source. Author s calculation from ERHS data. 

The average transition matrix as presented in Table 6b summarizes state dependence on 

average across the rounds further strengthen the presence of substantial state dependence. 

There is relatively smal ler percentage of state dependence in the poor category compared to 

the nonpoor revea ling the concentrat ion of poor households near to the poverty line from 

below who manage to ex it in one round but reenter in the other. Generally, the average 

transit ion matrix revea ls that there is genuine state dependence in the poverty dynamics of 

rural Ethiop ia. By implication, there is behavioral impact of current poverty where an 

ind ividua l deteri orates both phys ica lly, psychologica lly and socially, los ing motivation and 

downward shift in preference. We can deduce that pol icies with an appropriate mode of 

intervention that address current poverty will also reduce future poverty. 

4.4. Informal risk sharing 

Table 9a and 9b presents the percentage of households who have some form of in formal risk 

sharing arrangements and the intensity of their in volvement. As discussed in the literature 

households use a var iety of self-insurance and informa l insurance strateg ies to smooth 

consumption form idiosyncrat ic and covariate shocks. [n Table lOa, the most wide ly 

em ployed informai schemes are ca ll ing work party, cred it fro m informal sources and 
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mem be rsh ip in Eqqu, respectively. Households who are Land poor, fema le headed and age of 

the head above 65 tend to rece ive more rem ittance and food gi ft than the land nonpoor, ma le 

headed, and head age be low 65 , respectively. Th is clearly shows that there is endogenous 

self-selection regarding remittance and to some extent food gift, where the recipients are 

more or less vulnerab le group. More interesti ngly, land non-poor and male headed 

househo lds tend to participate in work party than those who are land poor and fema le, 

respect ively. This revea ls the advantage of male headed and land rich households in 

agr icultural labor sharing arrangements and other productive engagements in the community. 

Table 9a: percentage of households participated in informal arrangements by asset holding and 
demographic profile 

. i 
I 

1 I Age Category 

Informal schemes I Overall I Land I land i Male I Female I··~ I I 
poor nonpoor i headed headed I <=25 1 <=35>25 I <=65>35 >65 

Received remittance 1 

Received food gift I 
Credit 
lend to others 

4.64 

42.81 1 44.91 I 40.76 1 43.52 1 40.46 I 39.39 I 43.72 1 45.06 1 34.11 
6.69 I 3.73 I 9.59 I 7.60 I 3.63 I 6.25 I 9.44 I 6.23 I 5.28 

Eqqub 16.36 1 15.63 1 17.07 I 17.10 1 13. 88 1 15.53 1 16.19 1 17.26 1 13.25 
-'W=or'=k =-pa-rt-y-··--+-4:"::3':":. 2c::.6-i~72 1 51.63 I 45.78 1 34.84 1 42 .99 1 45.75 I 45.44 131.23 

Source: Author's calcu lation from ERHS data. 

The intens ity of part ic ipation in informal ri sk sharing schemes is presented in Table 9b. 

Overa ll , around 73% of households partici pate in anyone or more of the schemes . About 

37.6% parti c ipate in anyone whil e 26% in any two of the informal schemes. The percentage 

of househo lds ' partic ipation decli nes as the number of schemes increase. Th is shows that 

there could be an optimal number of network participation for rura l households. Further 

ana lys is in thi s rega rd could be a good research prob lem in the future. 

Higher percentages of land non poor, male headed and head ' s age ranging between 25 and 65 

years househo lds part ic ipate in multip le arrangemen ts compared to the land poor, fema le 
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headed and heads age above 65 years. Th is implies that membership in informal risk shari ng 

is 110t an eas ily access ible arrangement to every member in the community. Those who are 

capable and we ll -:o-do actively and intensively participate in informal arrangements 

compared to others. Hence, vulnerable group in rural community like o ld aged, land poor and 

female headed households tend to be relatively neglected compared to other. 

Table 9b: Percentage of households members in multiple informal risk sharing arrangements: 
1994-2004 

I land Male AQe Category I Member I Overall 
land Nonpo Head Female <-35> <-65> 

(Involved) in poor or ed Headed <=25 25 35 >65 
. i 

32.32 1 None 126.13 31 .64 20.73 24.28 27.65 24.18 24.07 36.33 

34.83 40.38 38.07 36.18 I 38.26 36.6 38.2 36.33 An~ 1 Scheme , 37.63 
I i 

__ . __ ~n~ 2 Schemes 126.15 22.63 29.59 ~,59 21.31 I 24.81 29.77 26.74 19.74 
, I 

An~.~_schem_e.s._p,~l ___ .. 8.82 7.93 8.4 1 8.26 t 7.39 8.21 9.09 6.1 2 

_ .. _._ ... _ ... !:!1.Y.. 4 sChe_",-e.il?~ .. __ .lo!l!.. 1.15 r .....lE.!.. 1.58 1.52 1.09 1.71 1.3 ---- --- _. __ .. 
Any 5 Schemes I 0.19 0.16 0.21 0.14 0.35 i 0.38 0.15 0.18 0.19 

, 
Source : Author s calculation from ERHS data . 
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Chapter Five 

Empirical Results and Discussions 

5.1. Determinants of poverty dynamics in rural Ethiopia 

Us ing our specification in equation [24], we est imated dynamic poverty model which 

accounts fo r state . dependence and initial conditions problem. For comparison we also 

estimated static version of the model , which is given by column (a) in Table 10. From the 

Wald chi -square we can read that overa ll both the models are significant at I %. But it can be 

observed form the loglikelihood, our dynamic nonlinear model (column (b)) is more robust 

(smaller value of log likelihood) than the static version. On the other hand the fraction of 

variance due to idiosyncrat ic error term (Rho) has significantly decreased in our dynamic 

specification. That is the va ri ation in househo ld spec ific effects is better contro lled in the 

dynamic model. 

The coefficient on the lagged dependent variable is positive and signifi cant at I %. This result 

dictates that there is genuine state dependence in rural poverty dynamics, where past poverty 

status inflicts an adverse behavioral and physical impact on the individual that leads to 

downward preference shift and loss of motivati on. This in turn increases risk of poverty and 

its persistence in the future . In other words, in the course of reducing future poverty, current 

poverty matters. The correct ion term, generali zed prob it error, is also pos itive and signifi cant 

at I % va lidating our model spec ificat ion. This indicates that there is serial correlation and p 

is different form zero. 
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Table 10: Random Effects regression of Poverty dynamics: 1994-2004. Binary 
ddt . bl epen en varia e. 

Random Effects Dynamic Random 
Regression Effects Regression 

- ---- - - -
__ ~l ______ _ (bf 

Absolute Absolute 
Del'endEot variables Coefficients Z-value Coefficients Z-value 

Const -1.50318" 6.45 -1-2039" 6_53 - ---- . _-- ----- -. 

----rlI:l.~ - - 0.3268" 5.61 ._---""-- ---_. ---_···_·--1--
I..-.-~!l~raljzed Probit Error --..l - '------- 0.2878" .l. 9~ __ - - - -

Asset ---
Land ~ze owned ________ . ___ + -0.0846703" 

, 
4.79 -0.0519"" 2.2 ---

---~o. of li~~~.tpE.k ____ ... _._ .. ___ ... _.---I __ -0.02Q!}28" ~!L _ ... _. -0.0069 1.48 -,--------
No. of Oxen +Bulls , -0.075565" 4.00 -0.0110 0.49 
Interaction term Land X Oxen I 0.0073225 1-50 0.0025 0.53 

Household charactenstlcs 
--. "~ex of the head · ·------T -0.2926615" 4.73 -0.2436" 4.39 --.--.- - -----.-- .. --------.--. ----· .. ·--·--f-----·-·--· -.------- _ ...• " ..•. __ .- - ,-----

-- Household size I 0.347603" 11.15 0.3551" 10.06 

(Household si~ J -0.0106152" 6.00 -0.0099" 5.92 

---- ~ge of..t~l1.e-"L ... __ ... _._ _ __ ..... ___ J.-- :9,QQ.1 171 ~ r Q.·14 0.0023 0046 

(age of the head)' -0.00000556 0.07 -0.00003 0.51 
Mean age in the household 0.0054901 1.39 0.0133"" 2.17 

PrimarY.: education .:J.1.~ad -0.1345829"" 1-97 -0.1599"" 2.5 
Secondary educatiolJ . .:...h~~S! ____ -0.6077186" 3.65 -0.3309"" 2.07 

- _Tertial}' education - head 1 -1 .203716" 2~_ -0.6248 ~ - -
Change in household characteristics and asset 

0.0023693 0.17 -0.0052 0.27 ... _ .. ' ..•. ._~~~_9~JD_ ho.~.~~_~_ol9 siz~ ___ . - l .. ---_ .. _------- - .. - --~.-,---
--_._-_ .. _-

Change in mean age in the 
household -0.0080153""" 1.90 
change in age of the head I 0.0025523 1.21 

3.10 --_. g.~ .~_n_g_",_i n .§.i~~ .. Qt..I'!!!~2."!Ded ___ .I_ 0,Q39~??~_ ._------
ChanJl.'" in no. of livestock ownership 0.0078659"" 2.28 

-
Ch~nge in ni of oxen (oxen + bulls) J 0.0153167 1.42 

Mean variables over time -- .-F=,-----. ,- ---
·-~:!~ -~~·~~:i;;;;:;~~·!J1-"'··~·"-~~.!>-q19·-tn -.-- - -_ .. "---- .... 

- -
Mean size of land owned - -
Mean No. of livestock owned I 

Mean N'c. of Oxen (oxen +bulls) 
I owned 

Other variables .. ~---

--- Cha!.!1'.o.wing vi llage 

Coffee growing .. '!i!~9.'" 

Interaction term chat X coffee 

Rho 
Loglikelihood 
Number of observations 

Wald Chi-square 

Nole: 

_ .. _ --
I 

- -

- -

-0.7085159" -6.68 

0.2009743"" 2.35 

0.8573128" 5.00 

0.2692029 
-3278.6387 

6085 

589.92" 

-0.0095*** 1.78 
-0.0005 0.24 

0.0324"" 2.07 
-0.0017 0.39 

__ :Q.OQ49_ ..Q}~ 

, 
-0.0129"" 1.99 

-0.069" 2.98 

0.0352 1.14 
-0.0055 0.92 

-0.1246" 3.7 

-0.2763" 2.72 
-0.942" 4.75 

0.2558 1.48 

0.1378043 
-3059.5507 

6085 

1102.09" 

" Significant at 1 %, ""significant at 5%, """Significant at 10%. A set of interaction terms between 
rounds and Villages are included but not reported . Most of these set of dummies are statistically 
significant. 
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Mo,t of the corre lates or poverty has become less significant, insignificant, the magnitude 

declines in the dyn"mic model (b) compared to the static specificat ion (a). For instance, size 

of land owned, seconda ry education attained by the head and change in size of land owned 

have become less significant. Whi le number of livestock owned, number of oxen+bulls 

owned, tertiary education attained by the head and change in the number of livestock owned 

have become insign ificant. 

For brev ity, we on' ;1 interpret correlates of poverty dynamics in co lumn (b). From the set of 

household asset and wealth regressors like land, livestock and oxen, only the coeffi cient of 

size of land owned is negative and signifi cant at 5%, This implies that as the size of land 

owned increases the probability of being poor dec lines, which shows the importance of land 

to red uce the incidence of poverty in the rural Ethiop ia. But the coeffic ient on change in size 

of land owned is fo und to be pos itive and significant at 10% may be indicating the nonmarket 

and institutional evolution in size of land owned by the household in rural Ethiopia, where 

land is state owned . Although, current number of oxen + bulls owned are found to be 

stati sti cally insigni ficant, the mean number of oxen owned over time is significant at I %. As 

mean oxen ownership over time increases the ri sk of poverty decl ines. 

Compared to female headed, male headed households have lower probability of being poor, 

cetirus paribus. There are a number of reasons behind this gender differential. One could be 

fe male headed households, in most cases, are those whose husband are deceased or widowed 

making them more vulnerab le to poverty than the male headed one. Two due to traditional 

and religious be lieves, fema les in rural Ethiopia are usually denied access to and participation 

in productive opportunities. Household size increases risk of poverty whi le its second order 

effect is to reduce it reflecting the presence of sca le economy in the household. But the 

magnitude of the coeffi cient of household size square is economica ll y neglig ible. Educational 

51 



level or the head has important implicat ion on household poverty status. Having attained 

primary. secondary or terti ary schoo li ng by the head reduces the probability of fa lli ng into 

poverty. Although, the magnitude is not economica ll y meaningful, increase in mean age in 

the household have stati st ica lly s ignificant impact of reducing poverty. This can be 

interpreted as transition of some members fro m childhood to working age/adult increases the 

poo l of productive age members in the household that has poverty reducing impact. 

Compared to cereal cul t ivat ing regions, dominantly central and northern Ethiopia, households 

res id ing in chat and coffee growing areas have lower probab ility of being poor. 

5.2. The Impact of Shocks 

In this part we discuss regress ion resu lt of the impact of long-term idiosyncratic and covariate 

shock variab les on the poverty dynamics. Tab le Iia presents results from dynamic random 

effects probit model and Tab le II b from pooled OLS and Autoregressive random effects 

regress ion models using log real consumption per capita as dependent variable ( which is a 

good measure of we lfare). 

From Tab le II a the coeffi c ient of the lagged dependent variable and the generalized probit 

error as well as otLr corre lates of poverty remai ns stable with the inclusion of covariate and 

idiosyncratic shocks. From the random effects probit regression, Table II a, the only 

stati stically s ignificant shock is drought experienced between 1984 to 1987 E.c (1992-1995 

G.c .), wh ich has a long-term impact on poverty dynamics of rura l household from 1994-

2004. Househo lds who expe rienced thi s shock tend to be currently poor compared to others. 

All other shock variab les are insignificant, implying that their effect is wiped-out short ly and 

have no signifi cant persistent impact on poverty dynamics. The only shock that cou ld not be 

in sured is covariate shocks li ke drought, which affects everyone in the vi ll age. 
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Table 11a: Long-term impact of shocks on poverty dynamics, Binary 
dependent variable 

Dynamic Random Effects 
Probit Regression ._ 

I 
Absolute Z-

Coefficients values 

1- cons_ J -=.1.512066.. 7.76 --+ LO(1) 0.3253846' 5.58 
~ ___ ~Gener~jzed Pro~lt errp! _._ ____ ._~ ___ ._ ._.L ___ .JU~~_~J90~-'-:' 7.72 ___ . 

_._~~9_~t~~~: b~:;~;~~~~f~:~~·~~~~{~~~98iE~C.----·-'----·-·-1----'·-·'0.0764384· o.91-·-~ 
_ -, nc;odexp;;i~~d 'between1977and 1 983E~ - :. __ .0.0541858 0.45 __ \ ," ~ ~ 
_ _qu-.2.la shock~p_erie~~d bet~een l !!~.i~nd 1987 E.C. . ___ j).:..1§94219,. 0.43 \ q .,,-

;JQUOla shock experienced between 1977 and 1983 E.C. t -0.914174 1.69 :~'" ~ t 
._ labor e.<:>lt.9'yhock exp~~nced be~een1984 and 1~E.C. "-r- -0.0575056 0.32 _ '.~ 'i' ,.~ 

, labQr p-.9IL~Y shock exeerienced between 1977 and 1983 E.C. i 0.0494059 0.26 ~ ~ \ ~ 
! drought experienced between 1984 and 1987 E.G. _ t 0..:...~~ 167!~ 1.77 _ l' ~ ... 

==j-I:~~i~~~;~~~~~C!~~~~~~;-e~~~3.~~~~~1-987E .·C~---·- · -1·-------·-~~1~~~~~- -~~---- ---.. \OI~ .\\ ~t 
1 

land po • .:.y shock experienced between 1977 and 1983 E.G. J ·0.4003538 0.68 ~. '~ .. , ~ \ 

crime shock experienced between 1984 and 1987 E.G. ! -0.080877 0.68 '>N 

=~- C~i!E.e s~eXp'eri~~ween 1977 and 198~_E.:.~_~=I=--:-O.oq~.~'?J_ ~____ \ -~ , ___ 

___ . ___ .. ~ P~~~_r:d di~~~affectin.9J~stock: 1984· 1987 E.G. __ ~---Q:J19J-8 1 0.29 .---
---J- Pest and 9isease affecting livestock: 1977· 1963 E:~. _ _~t __ . 0 .2265~~ 0.36 

-------+ Pest a!J.d_dLsease ~~ti_'!9 crop: 1964 - 1987. E.C. . ·0.1 167655 1.53 ---.-3 .... f Fest an.~Ld.is~~se aff~.C?~9~!~P,: _19I?..:.J_~~~ E.C,:.,.____ --- ___ , ____ ._._.:Q.: .1gJ.§.9_?_~. .L1.?-______ _ 
. ____ . ______ LIJ_ r.!ets_C?L~ ,~emb~Jr:! __ th~~~,~ehold : 1 984-_1 ~81 .. §.:.~~. ! -0.2083121 !_Oo,.5",9~ __ 

_ illness of _a member in the household: 1977-1983. E.G. ·-·"!=-ci.-186463- 0.44 __ 

___ ~th.. of a member in the .household: 1984-1987 E.G. -0.081753 0.74 

I death of a member in the household: 1977-1983 E.G. I 0. 1787829 1.48 

Rho 

Log likelihood 
Pseudo R2 

0.1181752· 

-3031 .7061 

Number of obs ,;,rvations 6085 

Wald Chi-squared 1148.9r 
Note: • significant at 1%. Usignificant at 5%, .usignificant at 10%. Variables entered into the 
regression but not reported; size of land owned, no. of livestock owned, no. of oxen owned, 
sex of the head, age of the head, (age of the head)' , househotd size, (household size)', mean 
age in the household, education level, change in size of land owned, change in no. of 
livestock owned , change in no. oxen owned, change in age of the head, change in mean age 
in the household, time-mean variables, interaction term between size of land and no. of oxen 
owned and a set of interaction terms between reg ions and rounds. 

Drought not only affects households over wide geographic area, but also affect the market 

price against those who want to se ll their asset and buy grain . In the asset market price of 

li vestock and other assets dec li nes fo r the fact that large num ber of households try to se ll their 

livestock. In the gra in market on the other hand price increases due to shortage and high 

demand. Th is further worsens the misfortune of rura l households. Among the idiosyncratic 

shocks, none are found to be sign ificant to explai n poverty dynam ics in rura l Ethiopia. Th is 
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demonstrates the existence and capability of insuring idiosyncratic shocks through different 

strateg ies. Our result reinforces the finding of other researchers, where covariate shocks are 

important in we lfa re variation of the household . 

As an alternat ive and check for sens itivity of our binary dependent regression results under 

Tab le I I a, we have regressed log rea l consumption per cap ita on the shock variables of 

interest. Table 13b presents the result form pooled OLS and autoregressive random effects 

regression)'. The coefficient on drought experienced between 1984 and 1987 E.C. is negative 

and significant at 5%. Th is result val idates the resul t we obtained in Table Il a, where drought 

is important shock variab le, where its impact persists for a long period of time. Although , 

insignificant in the poo led OLS regression, the coefficient on death of a member between 

1977 and 1983 E.C. has become negat ive and significant at 10% in the autoregressive 

random effects regress ion. This period is the time where Ethiopians experienced the worst 

drought which took many lives and there were intensified c ivil war and forced national 

mil itary serv ice in the aftermath of the drought up until 1983 E.C. These two major events led 

to the lost of many productive age ind ividuals in almost a ll corners of the country. The 

coeffici ent on pest and di sease affecting crop between 1984 and 1987 E.C. is positive and 

signi fi cant both in the poo led OLS and autoregress ive random effects regressions, which is 

against what we expected. This could be due to measurement error or due to our attempt to 

relate subjective ly and se lf-reported shock experiences to objectively measured welfare 

indicators. As can be read from the F-test and Adjusted R2, overall model fitness is 

statistically robust. 

)1 Note that, aile!" we test for seri al correlation we found signi fi cant serial correlation in the idiosyncratic error 

term, i.e. E(c11c,,_I) ':/, 0 . To correct thi s problem we lIsed autoregressive random effects model with AR( I) 

which can be \vrinen as E" = PEII _1 
+ ell' where ell - iid(O, a:) . We used Stata™ to estimate th is regression 

model. 
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Table 11 b : The impact of shocks on poverty dynamics. (Dependent variable : Log of consumption 
per capita) 

Random Effects ! Autoregress ive Random I 
~ression . Effects Regress ion -- - -I 

Independent Variables 
Absolute Absolute 1-

Coefficients I-values Coefficients I values 

~ns -- I 4.662572' 41 .66 4.650437' 41 .61 

A~!LRho . 0.13720924 
Shock Variables j idiosyncratic + covariate) ________________ ,-=- _. I 

__ flood ex~rienced belween~984 and 1 ~87 E.C. _ _ -0.0560948 1.18 -0.061462 1-1.34 --
--- .~Q.od ex~rier:!f~.2 betw~~~~~lL.§I_~!~_~ . C. 0.0288412 0.43 0.0285552 0.44 

- ~uota ~!l_9E!t __ ~_~p~!:!~Q£~d betweeQ __ ' g8~_~.!L1~_~_L~G: ____________ _____ O·09}}.3!;L r-g~? ___ ~_Qg~8771 r-9~-7---
Quota shock experienced between 1977 and 1 ~83 E.C. __ ~Q75789 0.80 ' 0.2141458 0.76 

0.95 -0 .0961737 0.99 - , labor policy shock experienced between 1964 and 1987 E&.:.. _--------=9.0884439 -
0.1180725 1.17 ---- !~bo~_ P...~[L~~~i>£I5....~~P_~!J.~~~~~een.1 .. 97?_~n~L!~.!P __ ~.:g: __ . __ _______ QJ 1217§.. r-114 

drouqhl ex~enced between 1984 and 1987 E.C. -0.1722633' 2.83 -0 .1715088' 2.65 
drought experienced between 1977 and 1983 E.G. -0 .0553591 0.95 -0.0573674 0.93 -

-0.1845661 0.61 - .. ~ ~!ld policy. shock experienced betvtee~ 1_984 and 1987 E.G. --- -0.1601288_ f-q5_1 __ 
land policy' shock experienced between 1977 and 1983 E.G. __ ~_~17782 0.73 0.2727666 0.84 
crime shock experienced belween 1984 and 1987 E.G. 0.0104423 0.16 0.0119753 0.18 

0.23 0.0171748 0.24 - p.rl~e s!!2..~_~erj~ceL between 197Z and 1983 E·.9...:........ _____ _ ..QjlJ_~290 1 

Pest and disease affecting~eslock: 198_U 987 ;.~.:-._ ...... ___ ~. _--'lQ§Q8712 _ _ .0.,18_ __ .o~Q6929Z!L .0.29 ___ 

Pest and disease affectin~stock: 1977-1983 E.G. -0.2759709 0.99 -0.2761982 0.84 

- Pest and dise~se affecting crop :.....!~84 ~ 1987.E.G. 0.1151795' ~_82 0.1174665 2.87 

-- 'p~st ani!.Q!~~'!!!~_~!~.9_~!QQ:.._t~.:U_.:.1_~_~_E.:~_: __ ~ _ ___ ._ ... __ ___ g,g~Q]54 1 _ _ Q,_i 3 ___ _..Jl..Q:1,8882j! .Jl)9 _ _ _ 
illness of a member in the household: 1984-1987 E.G. 

illness of a member in the household: 1977-1983 E.G. 

_._--. .9~~!J} of a me.rI1_t:ler in the _bousehold.:..J~84-19!!?.~~.:. 

death of a member in the househo ld: 1977-1983 E.C. 

Fraction variance due to u_i 
Wald~chi squared 

Overall- R2 

Number of observations 

~--.. --

0.0222369 0.15 0.0372945 0.21 
0.0007981 0.00 -0.017068 0.08 

_____ ~Q64897~ __ 1 . cI.... __ -+ 0Jl.§.5Q02.i.. 1.11 

1.66 i -0.1052454'" -0.1052774'" 

0.21241974 
2356.07' 
0.3208 
5751 

1.62 

0.15302171 
2249.52' 

0.3208 

5751 

--

Note: * significant at 1 %, "significant at 5%, ***significant at 10%. Variables entered into the regression but not 
reported; size of land ow,,:; ,=d, no. of livestock owned, no. of oxen owned, sex of the head, age of the head, (age of 
the head)2, household size, (household size)2, mean age in the household, education level, change in size of land 
owned, change in no. of livestock owned , change in no. oxen owned, change in age of the head, change in mean 
age in the household , interaction term between size of land and no. of oxen owned and a set of interaction terms 
between regions and rounds. 

5,3, The Impac t of Informal Risk Sharing 

5,3,1. Test Result of Partial Info rmal Risk Sharing 

Some of insurance testes based on consum ption insurance theory fa iled to explain in formal 

ri sk sharing in Ethiop ia, in particu lar. Here, we use an al ternat ive specificat ion. But first we 

present our test result using equation [14a] and the result is presented in Table 12a from 

pooled OLS. 
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The coeffic ient of change in log income per capita IS pos itive and significant at 1% 

irrespect ive of wea lth status of the household . This implies that id iosyncratic Income is 

important determinant of consumption growth in rural Ethiopia reflecting the widespread use 

of se lf-insurance. As noted in Ligon 200b, thi s positive sign of the coefficient on income is an 

indication of limited information or commitment in our ru ral Ethiopian informal insurance 

setting. The magnitude of thi s coeffic ient, elasticity of consumption to income, increases 

form 0.07 for the asset poor households to 0.10 for the asset non poor households, which 

im plies that asset .. onpoor households relied more on their income than the asset poor to 

smooth the ir consumption. Est imated coefficient on mean log vi ll age income, e, is negative 

and significant for the whole sample, wh ich is against the theory. When we disaggregate 

these households by asset holding, the coefficient become positive but not significant for 

asset poor households wh il e negative and significant for asset non poor househo lds. The 

direction of the coefficient of mean log vi ll age income from the asset poor households is in 

line with the theory but insign ificant whi le those of asset nonpoor is against the theory. 

Table 12a: Impact of change in mean log village income on change in log per 
capita consumption 

, 
l ________ ...... P.9~l~5LQ.~§_.B,~-g~~§~lQ~---------------._ 
I ! 
! Coefficients ! Absolute t-value 

All Househo lds 
~~.~ ---_.-.-. ------

_. __ ~.~. __ cha~~g~~ir1_10g~i'Encome_e~r caei!~ 0.0829597' _~44 ___ ~_ 
~--------------

- C~~nge in m~n log village jn~!11~ -0034598" 2~ 11 
constant -0.2178152" 1.98 

No. of Observations I 5301 
-.~- --, "._-- ---- ~ ~ 

_____ Fraction o~~i!!:!ance due t~(RhO)+_ 
~~---~~-----

F-test 33.45' 

~~--

~..djusted/Overall R-sguared 0~2154 

--.-----,.-.---~-.---

Root MSE j 0.80738 

--=""'-"=-'-"'r==""-~~~~~---~.- --~--.---
0.070047' 5.15 

~§lQge in ~~og v~~ge inc~me 1-__ 003584&L _1.c4_6 ___ ~~_ 
0.0687297 0.42 ---._-- ~ ~-~- --------~------

constant I 
--N-o-.o-I-O-b-s~e~N·ations 1-2-5-17--

--------~~~==~~~~~----_1-----~ 
.£@ction 01 variance due 10 U i _(RhO~-----+-----~ 

F-Iest..L~I -----.---~----- -- --
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___ ~ ___ --,.~_d_· u_st_e_d/_o_v~e __ ra_II -,-R,-,-S",g"u",a-"re",d_I:_~-,0~._2,"2~2~3~~~~~~~~~~+.i---::::::=== __ 
__ ~__ ____ RootMSE I L--
_ ._ .. _. __ ._ .__ Asset nonpoor Households ____ ~_~_~ __ 

__ cI1ange in log real income per capita I 0.1032315' 7.35 
_. _ _ _ .~~._._~ ~h_~'!!9~n_n:!~a nJ,,-g..Yil~e income ~_~~_~~.~~ -0.0926458' 4.08 

constant -0.0878 -0.51 
No. of Observations 2784 ____ . __ _ 

F~~ctj~ n of va'riance~duet~~ ,i (Rho) 

F-\est 19.78' 
j---'-'C"'-"-:------l-----~--

.. i\jjlJSle~c!fQvera~_~I3:"g~!'_"'cJ+Q,~:lXL-~~~-----~~~- ~~_~~ ______ ~_ 
Root MSE 0.76744 

Note: 
• Significant at 1%, ""significant at 5%, ·"signifi cant at 10%. Standard errors are 
heteroskedasticity-robust. Asset noopaor households are those in the top two quartiles in 
terms of size of land owned while asset poor are those in the bottom two quartiles. 
Variables entered into the regression but not reported; size of land owned, no. of livestock 
owned, no. of oxen owned , sex of the head, age of the head, (age of the head)2, household 
size, (household size)2, mean age in the household, education level, change in size of land 
owned, change in no. of livestock owned, change in no. oxen owned, change in age of the 
head, change in mean age in the household, interaction term between size of land and no. 
of oxen owned and a set of interaction terms between regions and rounds. Age and age 
squared, change in no. of livestock owned, change in household size and all most all of the 
set of region by round dummies are statistically significant . 

The result we obtained is sim ilar with those obtained in Skoufias and Quisummbing 200338 

The reject ion of the null hypothesis us ing thi s model specificat ion seems to defy the historic 

presence of in formal risk sharing arrangements in rural Ethiopia between villagers, family 

members, fr iends, neighbors, etc. This necess itates further and detailed investigation. For our 

purpose, we lIsed alternative estimable specification as in equation [1 4b), using a set of 

dummy va riables representing informal ri sk sharing arrangements as instruments in place of 

the change in mean log vi ll age income. 

Results fro m pooled OLS regression of equation [1 4b) are presented in Table 12b. To check 

the robustness of our model regress ion, we have tested for omitted variables and 

heteroscedastici ty. Us ing Ramsey regression spec ification-error test for omitted variables, 

RESET, the test output form Stata ™ given below, accepts the null hypothesis of no omitted 

var iables in the mode l. 

38 the magnitude of the es ti mated value of fJ in Skoufias and Quisummbi ng 2003 is: -0 .05 (t-value= 1.66) 
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· estat ovtest 

Ramsey RESET test using powers of the fitted values of dlnrcpc 

Ho: model has 110 omitted variables 

F(3, 57 12) ~ 1.23 

Prob > F ~ 0.2977 

Our test for heteroscedasticty rejects the null hypothesis of homoscedast icity in the variance 

of the error term at I %. Considering th is problem, the regression reported in table 12a and 

12b are corrected for heteroscedastic ity using Eric 1967, Huber 1967, and White 1980 

approach39 

Except for credit and in vo lvement in work party, the estimated coeffic ients are positive and 

signi ficant for all other in fo rmal risk sharing variables for the whole sample. Remittance, 

food gift from informal sources and lend ing to others are significant at I %, wh ile 

membership in Eqqub is pos iti ve and sign ificant at 5% with a meaningful magnitude. From 

the di saggregated regression we can work out important implications. For instance, the 

coefficients of rem l'1ance, food gift, lend ing to others, and membership in Eqqub are larger in 

magnitude for the asset poor households than the non poor. From this we can say that for asset 

poor households in forma l ri sk sharing arrangements are important determinant of 

consumption growth compared to the nonpoor. Generally, from our alternative specification, 

informal risk sharing arrangements explain the growth rate in household consumption and 

hence we can not reject the presence of informal risk sharing in rural Ethiopia. 

J9 Hetcroscedastic-robust variance matrix estimator is given by Avar(p) = (XXr' (f zi;x;x, )(XXr ' . ,., 
This matrix was int roduced in econometrics by White ( 1980b), Eicker (1967) 0 1' Huber (1967), (see Wooldrigde 
2003). 
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Table 12b: Impact of informal risk sharing arrangements on change in 
log per capita consumption 

Dependent variables 

All Households 

Chan_9~ in log real ~come eer capita 
Received Remittance ----.. --.-.,-,--.----~---~.~----. 

Rec~iv~_~~od ~_ .---------. 
Received Credit 

~~nd to others 
Mern.ber in EqqulJ ---- --_ .... 
Involved in Work party 

constant _._- ---- --
--------_. No. of Observation~_ 

F-test i ,, _.-. "._, ... _ .. - ---.--- - ..• - -,,--_. __ . -_.-_ .... __ ._,._--, . 

Pooled OLS Re ression 

Coefficients 

0.0694903" 

0.1583769" 

0.1741952" 

-0.041826""" 

0.1110551" 

0.0628245"" 

-0.0285886 
-0.2352678"" --- -

5301 

32.26" .. __ ._-_ .. -'-'" 

Absolute 
t-value 

8.85 

3.88 

3.37 

1.73 

2.77 

1.97 
1.17 

2.14 - _. 

_. 
_--l ___ . __ Ajjusted/Overall R-sguared 0.2208 , 
_.-1 __ . Root MSE 0.80496 

Asset Poor 

_ ._ . chan9_e in log real income per capita 
Received Remittance --- -- ----
Received food gift 

Received Credit -. . •. __ .• _--- -- ----_ .. -... .'--_.-. ---

_ Lpod to others 

Member in Eqqub 
Involved in Work party 

0.0738895" -,6,,,.0,,,7 __ 

0.1401528"" 2.30 
0.2126471" 3.37 

-0.0256634 0.69 .".,_ ..• _----,-" '---,. __ . - ,.,---, ..• _-
.15585181""" 1.93 

.0944383"" 1.97 

-.0605539 1.57 

_ ..... _._._. _ __ . _____ . ____ . __ constant ~§2177 . __ .-,0", .. ",53,,-__ 
_ ____ . _____ -'N.:c0"'.-'o"-f O. bservations 2517 

F-test 16.93" -r· Adjusted/()verall R-s9tJa@d 0.229 
_ _ _____ ._. _. _B.oot M§_~'-g"' .. 8"-.3"'7-"5..:.1 ___ . ...L... __ _ 

Asset nQnDOOr 

__ change in log real income per capita 0.0684445" ."6,,.8"'3'--__ 

__ ... B.eceive'LRemlU"DEe __ . __ . ____ . ___ Og~()9_8~_~-=- .Jc§L __ 
Received food gift 0.1849743"" 2.46 

Received Credit -0.0396604 1.27 

_ . ~~~ Q.the~... _ __ _ ___ ._ ~Q!l28TIl":' . 2.01 
_ .. _Me'11.~.r:~E_qgu-"--__ . _____ . ____ ._ ._0.0270099 -,0".6",2,-__ 

Involved in Work party -0.0311019 0.95 

constant -0.3019951 1.59 

No. of Observations 2784 -- "".--.-.-.. ~ .. - --- -----_ ._--
_________________________ ~F~-te~s~t ~18~.~33~" _____ /-------

Adjusted/Overall R-sQuared 0.237 -/----------'===""-'-'==t=""----/---
Root MSE 0.76826 

59 



Note: 
• Significant at 1 %, .... significant at 5%, .. ··significant at 10%. Standard errors 
are heteroskedasticity-robust. Asset nonpoor households are those in the top 
two quartiles in terms of size of land owned while asset poor are those in the 
bottom two quartiles. Variables entered into the regression but not reported; 
size of land owned, no. of livestock owned, no. of oxen owned, sex of the 
head, age of the head, (age of the head)2, household size, (household size)2, 
mean age in the household, education level, change in size of land owned, 
change in no. of livestock owned, change in no. oxen owned, change in age of 
the head, change in mean age in the household, interaction term between 
size of land and no. of oxen owned and a set of interaction terms between 
regions and rounds. Age and age squared, change in no. of livestock owned, 
change in household size and aU most all of the set of region by round 
dummies are statistically significant. 

We can jointly test the null hypothesis of no informal risk sharing, that is the sum of these 

coefficients is different from zero asHo :8, +8, +8, +8,+ 8, +80 = 0, The test resu lts form 

Pooled OLS is; 

Test from Pooled O LS regression: 
test remt+ gift+ cred it+ lend+ equb+ workp=O 

( I) remt + gift+ credit + lend + equb + workp=O 

F( I, 273 I) =7,99 

Prob > F = 0,0047 

As can be shown form the above joint test result, we reject the null hypothesis of no informal 

risk sharing in rural Ethiopia at I %, Both individual coeffic ient and joint test resu lts confirm 

the existence of some informal risk sharing in rural Ethiopia, Further more, test can be done 

regard ing the theoretical case of full-ri sk sharing, where the null hypothesis is that there is 

perfect/full-risk sharing, i,e,: Ho : 8, + 8, + 8, + 8, + 8, + 80 = I 

Test from Pooled OLS regression 
, test remt+ gi ft+ .cred it+ lend+ equb+ workp= I 
( I) remt + gift + credit + lend + equb + workp=1 

F( I , 273 1) = 33,80 
Prob > F = 0,0000 

The test rejects the null hypothes is of full insurance at I % implying that there is no full 

insurance in rural Ethiopia , This result is consistent with other empirical results, 
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5.3.2. The implication of informal risk sharing strategies on poverty dynamics 

The impact of in f~'rmal ri sk shari ng strateg ies on poverty dynamics using dynamic random 

effects prob it spec ification of equation [25] is presented by Tab le 13a. To see both the short­

term and long-term impacts of these informal arrangements we have inc luded current and 

lagged va lues into the regression. There may be some correlati on between the lagged and 

current val ues of regressors. But result form pair-wise correlation matrix shows that none of 

them are s igni ficant ly correlated (see Table 4 in the Annex) . As can be compared with Table 

10, the inc lusion 0 ;' these regressors, has both increased the magnitude of state dependence 

and improved the robustness of the model slightly (decrease in va lue of log likelihood) . After 

controlling for househo ld specific observed and unobserved effects, state dependence, 

covariate and time varying transitory shocks and other developments, many of the informal 

ri sk sharing arrangements significantly affects poverty dynamics. Among our set of informal 

risk sharing strategies receiving remittance, receiving food gift, lend ing to others, and 

membership in Eqc,'.Ib reduces the incidence of current poverty with statistical significance of 

10%, 5%, I % and I %, respectively. With the exception of rece iving cred it and invo lvement 

in work party, the s ign of a ll other current informal arrangements is negative, implying that 

they reduce the probability of being poor, cu rrently. The coefficient of lagged value of 

receiving remittance is pos itive and significant at 5%, while all others are insignificant. This 

can be interpreted as th at the long-term impact of rem ittance is to increase risk of poverty due 

to adverse incentive impact on the behavior of the rec ipient household while the impact of the 

other informal arrangements is statistically insign ificant. 
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Table 13a: Impact of informal risk sharing strategies on Poverty 
d namics: 1994-2004. Bina de endent variable 

Random Effects 

. 1---·'3~J.!!!s.·sf:b~olute -

Dependent variables I Coefficients j Z-value 

_ Const . _ ._. -1 .2104' j 6.60 

:::-·-·- ~;~~zed· p~~bitE;.;-;;---_-------=~==-i~~~~~L~_~==--= 
Informal risk sharing 

I ~e~i~;d-Remittance -- - -0.1391''' I 1.79 --
-0.2 157" ! 2.06 

Received Credit 0.0469 I 1.08 
I Receiveclfood gift 

... - - --_._--,._--- --''"--------- --,---~---.------j Lend to others -0.2719' 3.12 

__ . Member in Eggub -0.2698' 4.03 
I Involved in Work party 0.0131 0.23 

__ ._.1~nd to others -0.0996 I 1.1 1 

___ 1_ Me,!,berJi:1.E..<J9.U.£..___ -0.0943 1_1"'.4"'3'--__ 
Involved in Work party -0.0237 i 0.40 

Rho 0.1259 
Loglikelihood 
Number of observations 

-3033.7479 
6085 

Wold Chi-square 1137.51" 

Note: 
" Significant at 1 %, ··significant at 5%, .... ·significant at 10%. Variables entered into the 
regression but not reported; size of land owned, no. of livestock owned. no. of oxen 
owned, sex of the head, age of the head, (age of the head)2, household size, 
(household size)2, mean age in the household, education level, change in size of land 
owned, change in no. of livestock owned, change in no. oxen owned, change in age of 
the head, change in mean age in the household, interaction term between size of land 
and no. of, oxen owned and a set of interaction terms between regions and rounds. 

The impact of iI/formal risk sharil/g strategies 01/ log real cOl/sumptiol/ per capita 

As an alternative specification we used log real consumption per capita for a measure of 

household welfare, From our pair-wise correlat ion matri x, the lagged va lues of informal risk 

sharing arrangements and lagged dependent variab le are not corre lated (see Table 4 annex), 

Table 13b shows :: le est imation resu lt form random effects regress ion, The coefficient on 

current va lues of receiving remittance, receiving food gift, lend to others, and membership in 

Eqq ub are pos itive and sign ifican t at I % and calling work party is significant at 5%, The 
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lagged va lue of remittance and food gift is negati ve and signi ficant at 10% and 5%, 

respectively. The coefficient on both current and lagged va lues of lend ing to others and 

membership in E9qub rema ins pos itive affirm ing the positive short-term and long-term 

impacts of lending to others and be ing a member in Eqqub. This is consistent with the result 

from the binary non-linear regression model in Table 12. 

Table 13b: Impact of informal risk sharing on welfare (Dependent 
variable: Log real consumption per capita): 1994-2004. 

Dependent variables 

Random Effects 
Regression 

1 Absolute Z-
Coefficients value 

4.420245' 48.04 
""-----.-~--- . --".--.... --._-- -_ .•..• 

________ .. _~~~9J!l_ oth_ers ___________ .___ 0.17931! 5* 5.01 

Member in Eqqub 0.1337192* 4.64 

". __________ ~1_!1y.plved in Work~nL_ _______ .L ___ 0'_'.C!62603~2~_ 

tQed values of informal risk sharinq ~ 

---- _'3~~j:~ed Remittance 

r<ecei~~ ~od_9ift -. 

Received Credit ----_. 
Lend to others _ ... . ---- - -_._-

-- _~ember J!.l-.E99ub 
InvolveqJn Wo~k party 

Adjusted R-square 

Number of observations 

F-test 

Note: 

.. 

-

--

-

-0.1095821' 2.95 

-0.0684201' " 1.65 -- - -
0.0046341 0.24 

0.1200696' 3.12 --. 
0.0521295'" I 1.83 

- ----~:0 .0439497':.l!c6~ ___ 

0.311 3 

5751 

44.32* 

* Significant at 1 %, **significant at 5%, ···significant at 10%. Variables entered into 
the regression but not reported; size of land owned, no. of livestock owned, no. of 
oxen owned, sex of the head, age of the head, (age of the head)', household size. 
(household size)2, mean age in the household, education level, change in size of 
land owned, change in no. of livestock owned, change in no. oxen owned, change in 
age of the head, change in mean age in the household, interaction term between 
size of land and no. of oxen owned and a set of interaction terms between regions 
and rounds. 

Further more, simple but indicative inferences and tests can be made regard ing the short-term and 

long-term impacts of these set of in form al risk sharing arrangements on household welfare. For 

instance, we can check whether the short-lerm wel fare increasing impact of receiving remittance 
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and food gift is fu "y offset by the long-term welfare red ucing impact. Based on the pooled 

regression, test statistics are reported in Table 16 for statisticall y signifi cant coefficients. Quite 

interest ingly, welfare increasing impact of remittance and fo od gift in the short-term is 

counterbalanced by the long-term welfare reducing adverse incentive effect. These receipts are 

direct cash or in kind transfers and can be treated like other transfers such as public aid (Cox and 

Jimenez 199 1 in Morduch 1999). Although, they have significant impact to reduce current 

poverty, in the long-term these direct and free transfers could reduce work incentive (adverse 

incent ive im pact) and tri gger dependency. This is because the remitter can not eas ily observe the 

associated long-term adverse behavioral impact has no calculated mechanisms of checking the 

adverse behavioral consequences. 

Table 14: Statistical Tests 

Null Hypothesis F-test P-value Decision 
Ho: Remit + RemiUg=O 0.00 0.9985 Accept Ho 
Ho: gift + giftJg = 0 1.13 0.2871 Accept Ho 
Ho: lend' + lend_lg = 0 28.05 0.0000 Reject Ho 
Ho: Eqqub + Eqqub Ig = 0 22.8 0.0000 Reject Ho 

Source: Author 's calculation from ERHS40 

An important and theoreti call y consistent implicat ion can be derived from the test result of both 

lending to others and membershi p in Eqqub. Lendi ng to others and membership in Eqqub are 

imp0l1ant means of household saving in rural Ethiopia. Lend ing to others can be considered as 

both saving and in vestment by househo lds in rural areas. Through lending to others, households 

can put away their income fro m current consumption and earn interest rate, which is usually 

large, that can be reinvested on productive activities or consumed in the future. The risk of default 

on the other hand is very small in rural sett ing, where there are minimal information asymmetry 

problem among vill agers. Compared to formal lending institutions, enforcement mechan isms, 

socia l exclusion and other punishment methods, are effecti ve resulting in relatively small er 

defau lt rate. Eqqub on the other hand is a rotating savi ng and cred it scheme, where members 

40 By simple test the Ho: lend + lendJg >0 and Ho: Eqqub + Eqqub_lg >0 are accepted. 
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contribute constant amount of money each period and co ll ect a su m of pooled money when it is 

their turn . As Table 17 (Annex:xxx) shows most of this money is spent on the purchase of food 

items and other household consumables like clothes, while sma ll er prop0l1ion still goes to the 

purchase of li vestock. Genera ll y, what the test result tell s is that saving in the form of lending to 

others and Eqqub hdve an important positi ve short-term and long-term impact on the welfare of 

rural households. 
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Chapter Six 

Conclusion and Implications 

The main objective of the paper was to uncover factors that determine the nature of rural 

poverty dynam ics in rural Ethiopia from various dimensions, assess the impact of shocks and 

inform al insurance strateg ies on poverty dynamics. Using the longitudinal data collected over 

ten years in six waves, the paper has come up with important find ings. Un like static 

treatment, our dynam ic consideration bes ides enabling us assess ing short-term and long-term 

impacts of determinants of poverty, the model is more robust and it confirms the ex istence of 

genuine sta te dependence in rural poverty dynamics. That is, once households are poor the 

probability of becom ing poor in the succeeding period/s is higher due to behavioral and 

phys ical deterioration. 

Household wea lth status as measured by land size holding and mean number of oxen owned, 

sex of the head , leve l of education attained by the head and mean age in the household are 

important household characteri stics that determine poverty dynamics. Cetirus paribus, land is 

important asset fo r rural dwellers which significantly reduce the risk of poverty. But its 

change reinforces the ri sk of poverty, which is may be ind icating the non-market institutional 

evolution of land in rural Ethiop ia. Our resu lt also shows that female headed households are 

vu lnerab le to ri sk of poverty than male headed. Those households residing in chat and coffee 

growing vil lages have lower ri sk of being poor compared to others. 

Rural households are found to smooth most of the idiosyncratic shocks whereas there is 

difficulty to insure covariate shocks like drought. Except drought experi enced between 1983 

to 1987 E.c., most of the shocks have no long-term im pact on the poverty dynamics of rural 

Et hiopia. This indicates the importance of drought in the li ves of rural Ethiopians, where it 

----J 
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takes long time for households to return back to their long-run level of welfare once they 

experience drought shock. This shock affects di fferen t market outcomes that further 

restrict ing the possi bil ity of se lf-insurance through se ll ing out assets . In our alternative 

spec ificat ion, in add ition to drought, death experienced between 1977 and 1983 E.c. is a lso 

found to be s ignificantl y and adversely affecting poverty dynamics in the survey period. 

Although death is id iosyncrat ic shock, it was common for most of the households in the 

period under consideration. The period was characterized by many country wide crises such 

as the worst 1984 drought, intensified civil war and forced military service, and the downfall 

of soc ia li st regime, which combined to increase the incidence of death of many productive 

age Ethi opians. 

The most common':)' app lied model of testing informal insurance in a village economy setting 

fa ils to explain the existence of informal risk sharing in rural Ethiopia. A lternative ly, we used 

a set o f dummy variabl es representing informal ri sk sharing arrangement in our model. Based 

on our model the regress ion result confirms the existence of informal insurance arrangements. 

Except credit, remittance, food gift from informal sources, lending to others and membership 

in Eqqub pos itive ly and significant ly explains the growth rate of household real consumption 

per capita. Whj\~ household idiosyncratic income still explains the growth rate in 

consumption indicating the importance of se lf-insurance and the existence of imperfect 

information , limited comm itment or both , as discussed in Ligon 2000. The test result also 

rej ects the theoretica l case of full-r isk sharing in rura l Ethi opia. 

Examin ing the short-term and long-term impact of in fo rmal risk sharing strategies on poverty 

dynamics is a lso tl;e main objective of the paper. After we controlled for state dependence, 

househo ld characteristics, covariate time varyin g transitory shocks and other developments, 

rece iving rem ittance, food gi ft, lend ing to others and membership in Eqqub significantly 
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reduce the risk of current pove.1y. But in the long-term the impact of rece iving remittance and 

food gi ft is to increase the probability of fa lling into poverty. The short-term positi ve impact 

of these rece ipts is full y offset by the long-term negative impact. This could be due to adverse 

incentive impact of gifts on work incenti ve that create dependency. Whi le the impact of 

lending to others and membership in Eqqub have poverty reducing impact both in the short­

term and the long-term, signifyi ng the im portance of saving in the form of contribution to 

Eqqub and saving and investment in the form of lend ing to others. 

Although resul ts derived form the study are indicative and robust, there are some problem 

related with the model and variables used. For instance, we applied non-linear dynamic 

random effects panel data model based on two-step procedure that do not take 

Autocorrelation into considerat ion. The model is more robust (Homoskedastic), when p is 

smal l. But the magnitude of p is arbitrary that is difficult to defined whether it is large or 

small. We also tried to relate objectively measured poverty outcomes with self-reported 

su bject ive ly assessed shock variab les that may introduce measurement error. To keep our 

panel data ba lanced we drop out many households that increases attrition rate in the data. In 

addition , the set of dummy variab les representing informal risk sharing arrangements used in 

our mode l are not exhaustive, which disregarded membership in Mahiber, lddir, etc. due to 

lack of consistent information for each panel wave. Further more we only use one lag to 

approx imate the long-tern impacts. And these lags should not be interpreted as one year lag. 

The lag length ranges from fo ur months to four year. 

Given these shortcomings, important implications still can be derived from the study that wi ll 

be helpful and indicat ive both for researchers and poli cy makers. Poverty in rural Ethiopia is 

caused by different factors related to the structure of the economy, where the major ity of 

dwellers are agrari an heav il y re li ed on rain-fed and subsistence agriculture. Recurrent drought 
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and shocks advers;ly affects rural households that increase variability of income, while there 

are limited off-farm opportunities that restrict households' abi lity to generate alternative 

income and strengthen se lf- in surance. According to our results, some of existing informal ri sk 

sharing strateg ies available to the household like remittance and food gift increases long-term 

risk of poverty, and hence they are not effective insurance means in the long-term. 

Interventions that "(educe ri sks, espec ially recurrent drought in rural areas, can help to 

ameli orate the mass ive rural poverty. This can be accomp li shed through irrigation schemes, 

road and other infrastructure, meteorological information, and other preventive interventions. 

On the other hand, investment in human capital through education and health, creating rural 

off-farm income generating opportunities, market integration and in formation plus price 

incentive will help to reduce the ri sk of poverty and vulnerability. Give the possibility of 

crowding out the .ex isting informal arrangements, institutional interventions that makes 

sav ing sa fe and more convenient through sav in g-oriented microfinance institutions, formal 

banks or postal saving arrangements will increase the capacity of se lf-insurance and reduces 

poverty. On the other hand the crowding out of some of informal arrangements, for example 

remittance and food gift, may have va luable soc ial benefits through ameliorating adverse 

incentive problems. Further works on the impact of informal risk sharing strategies on 

poverty dynamics \Ising dynamic limited commitment game-theoretic approaches and other 

appropriate models could be a good research problem. 
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Annexes 

Table1: Minimum Food Basket (per adu lt per month) 

Table2: Nutritional (Calorie) based 
equivalence scales 

Source: Calculated from the World Health 
Organization 
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Table 3: Households Walfare Dynamics in real terms: 1994-2004 

Vll riablcs 1994. 1994 b 1995 1997 2000 2004 .. , 
Total consumption at the hh level 367.43 384.07 29 1.42 46 1.4 1 405.76 380.87 

Total consumption per capita 66.44 70.85 54.71 104.80 76.93 69.94 

Total consumption per adul t equiva lent 73 .76 83 .23 63.43 105.77 87.26 79.28 

Food consumption per capita 48.24 59.8 1 4 1.98 93.29 62.98 52.06 

Food consumption per adult equivalent 58.26 73. 16 52 .44 98.30 75.27 65.54 

Non-food per capita 17. 16 10.64 10.98 10.15 11.1 7 11.52 

Non- food per adu lt equiva lent 20.87 13. 15 14.38 10.52 IHO I U~ 

Share of food expenditure per adult equiva len t 0.83 

Source: Author 's Cal cul ati on from ERH S. 

Table 4d: Average Tota l Poverty line and Food share by round 

Round 1 I Round 2 Round 3 Round 4 Round 5 Round 6 
Total Poverty 42.77 I 44.54 52.79 40. 35 50.71 55.55 
Food Share 0.82 I 0.87 0.85 0.87 0.85 0.83 

Source: Abebe Shi meles and Author' s Calculati on. 
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Table 4c: Pair -Wise correlation between lagged real consumption per capita and current and lagged values of informal risk sharing arrangements 

stata ™ output: 

. pwcorr InrconspcJg dumremt dumgift credit lend equb workp dumremUg dumgift_lg credit_lg lendJg equbJg w 

> orke 19 · 5tor(0.1) 

InrconspcJg remt gift credit lend equb workp remt_lg gift_lg creditJg lendJg equb_lg workpJg 
Inrcol1~pc_lg 1 

remt -0.0677' 
gift -0.0183 0.0634' 1 

credit -0.0614' 0.0665' 0.0385' 
lend 0.0712' 0.0111 -0.0026 -0.0146 

equb 0.0300' 0.0513' -0.0057 -0.0002 0.0523' 
workp 0.0753' 0.0558' 0.0378' 0.1417' 0.0855' 0.0054 

remtJg 0.0022 0.1051' 0.0814' 0.0845' -0.0049 0.0164 0.0828' 1 

gift_lg 0.0375' 0.0152 0.0593' 0.0390' 0.0047 -0.0038 0.0650' 0.0691' 

crediUg -0.0296' 0.0522' 0.0252' 0.2581' -0.0263' -0.0121 0.1265' 0.0722' 0.0426' 
lend_lg 0.1161' -0.0221' 0.0158 -0.0159 0.1741' 0.0223' 0.0883' 0.0073 0.0098 -0.0142 1 

equbJg 0.0485' 0.0521' -0.0099 0.0044 0.0377' 0.4703' -0.0017 0.0216' 0.0001 -0.0124 0.0428' 

wOrke 19 0.0391' 0.0548' 0.0309' 0.1114' 0.0780' -0.01 15 0.7012' 0.0501' 0.0606' 0.1533' 0.0853' -0.0073 

Note: ·significant at 10% or better 
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Table 5: Hausman Specification test between random effects and fixed effects: Using linear 
probability model 

~_ ....:_:::_:::~c:.£l"-t;'c:i~_~1~::_:::_: _, sq rt( d i a 9 (V _ b-
i (b) (B) i (b-B) V _B)) 
I fe re Difference S.E. 

Land size owned I -0_0147429 I '-0_0132695 i -0 .001473 i 0_0040567 
\-------------_._ .. _-------,. .. ------ ,- -----_ .... !-._ ..... ,.,-.- --------_.--:---
i -0_006863 1 ! -0_0190995 i 0.0122364 ! 0_0038037 
[- :00019636-1- -0 0031956 r o: 00-1-Z32r - - 0~()i)6895 -

No_ of livestock -----_ .. _--,. __ ... _------_._---_. __ ._ .. ,. 
No_ of Oxen +Bulls "., ... _ !,_._ ._ ... ________________ . _____ ~ .. -' ..... --.. --.-.-.-___ . ______________ .. .. _ ... }_______________ ----------1 .. 
Interaction term Land X Oxen i 0.0006584 ! 0.0010609 ! -0.000403 ! 0.0007076 -.-.---.-... - .. ,-,,--.,--... ,.--- '.---,.--,--.. -._---, .... -, - .. --.---.-.-----------------+----.,-----.,---., ... , .. ,'-,----------------------1 .... ----- _ ... __ .. --
sex of the head ..... ... .. I -0 .089412 1 -0_07128541 -0_018127 i 0.0217964 

--Household~i~-----~----: -- .r-oTow962T -- o082227 i"o.-o,-s8692 1- - --io080157 
JH,,-~~~t;_QI~~~L~~)~~~~~____-_-_~~=:==i -0,g.Q.25727T :OO()24055 T ~()().9:016-7T __ Jl.g OIl3iZ.z= 

- ~;!O~f~;~~ 1l~::d)2 ~-~~:~~~~~~+ ~~~~~6-;~-~ +o~~;~~~~: 1- ~ ~~~~~~! 
.... ... _._ .. -.---... "-.".,., .. -, .. --.. --.~-,-.. --,.---,. . .. 1,·-----------------1"'·--,·····---_·_-,·----··-··---·,-- --1.----_·_···------"·_-----·---1··- .,.,. --
__ fVl~n_-"g,,-_ iQ..t~_ ho~_s.~~19. ___________ .. +_Jl-· 002845_~_I---:QcQ'O-0-~-2-El.!l f- Qc003E~1-i------O.QQ;z<\6?3-

... ~~~;a~~~9~~~~~~~~~ahd~~d .. _ ------f....:.6~6~~~i~H -~66~~~~H t- 6'~-~~~i6~~·--- · - . 6 .6~~~~i~ -
--.. -----ry------.-.-- ---------- ..... -..... --.-------------- ··r------------·--·--·-----·----··----

_ ~~~;~il~~~~~~~~~~~~k-()~nersh;E--··t - ~6°~~~~~H~~~1¥S~ l-~o~~~~~~~+~~-- °oO~~bi~ii~: 
Chang~_lQ._"()()f ox.,n(Qx_en .. :'-... bl!I I~) ___ t_ OJl.Q_:L~_8]7 i 0.0075668 J -o.g05679_, __ .~g_1.2 .0<\1-
..f~ng_e in~ous.".Ilg_lcLsJ.".,.___ _____ ._ .... _L::g. 00767 ~Z.~_ QQO..2_~1!.!l2 .L ~0~0 1 02.§.<\_I ___ q~OQ3}~~!'-
chang~~a_ge of th_eJ1e"-d __ __________ J -00001119 L -o.OO.Q'!}.2~ LQ,09_03209 L __ OcOQQ3.!iZ.~ _ 

_ Cha~g"- ... i .. ~ .... I11_ea~ . age .in .the _ho~~eh.2i.~ __ .. ( :Q.qQ-;zl62~.....:Q .Qog5-1~.? ~ . .::.0~Og!.8±~)___ Q.c0()O.?_~~_ 
Change in size of land owned i 0_0104011 I 0_0089059 i 0.0014952 ! 0.0020536 

b = consistent under Ho and Ha;obtained from xtreg 
B =inconsistent under Ha, efficient under Ho; obtained from xtreg 
TestHo: difference in coefficients not systematic 

chi2(38) = (b-B)'[(V _b-V _B)A(-1)J(b-B)=52.29 
Prob>chi2 =0.0612 

Note: A set of regional dummies by round are included but not reported 
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Table 6a: Transition Matrix: 1994-2004 

Round 2 Round 3 Round 4 Round 5 Round 6 

Status in 
, I 

Nonpoor ~ Poor 
I 

Nonpoor 
I 

Nonpoor 
I 

Nonpoor • Poor Nonpoor Poor P~,Jr Poor • 
Poor 57.8 42.2 67.8 32.18 33.9 6609 39.9 60.12 52.6 47.4 

Round 1 Nonpoor 19.5 80.47 32.5 67.5 9.07 90.93 24.4 75.59 33.8 66.25 

Poor 76.1 23.86 34.3 65.68 45.7 54.32 55.7 44.32 . 
Round 2 Nonpoor 31.4 68.59 11.3 88.69 22.7 77.26 33.9 66.08 

Poor 33.2 66.84 43.6 56.41 53.5 46.5 . 
Round 3 Nonpoor 7.22 92.78 19.5 80.49 31 68.97 

Poor 50.6 49.38 58.1 41 .91 . 

Round 4 Nonpoor 26.1 73.87 37.7 62.31 

Poor I 59.2 40.84 . 
Round 5 Nonpoor _._-- L _____ 33.8 66.16 

Source: Author's calculation 
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Table 7: Percentage of households duration in poverty by shock experience 

Poverty Status b duration: 1994-2004 G.C. I 
Shock Experience Fourth Five 

Never Once Twice Thrice times times Always 
Poor Poor Poor Poor poor poor Poor , 

flood experienced be'lween 1984 and 1987 E.G. 
, 

12.99 22.60 12.43 10.73 20. 34 12.99 7.91 

flood experienced between 1977 and 1983 E.C. 14.29 19.48 15.58 9.09 16.88 12.99 11.69 

Quota shock exoerienced between 1984 and 1987 E.C. 11.11 22.22 22.22 11 .11 22.22 0.00 11.11 

Quota shock exoerienced between 1977 and 1983 E.C. 20.00 40.00 40.00 0.00 0.00 0.00 0.00 

labor policv shock experienced between 1984 and 1987 E.G. 19.90 17.80 14.66 16.23 17.28 10.99 3.14 

labor Dolicv shock exnerienced between 1977 and 1983 E.G. 19.77 18.02 13.95 17.44 16.86 11.05 2.91 

drouaht exoerienced between 1984 and 1987 E.C. 16.65 17.36 17 .95 15.70 16.17 11.53 4.64 

drouQht exoerienced between 1977 and 1983 E.C. 15.74 16.37 18.27 16.24 16.50 12.06 4.82 

land Dolicv shock exnerienced between 1984 and 1987 E.C. 12.50 18.75 25.00 25.00 18.75 0.00 0.00 

land policv shock exoerienced between 1977 and 1983 E.C. 14.29 21.43 21.43 21.43 21.43 0.00 0.00 

crime shock experienced between 1984 and 1987 E.C. 17.68 16.67 18.69 13.13 18.69 11 .62 3.54 

crime shock exoerienced between 1977 and 1983 E.C. 16.00 15.33 18.67 14.00 18.00 13.33 4.67 

Pest and disease affectina livestock: 1984 - 1987 E.C. 14.29 28.57 28.57 0.00 14.29 14.29 0.00 

Pest and disease affectinn livestock: 1977-1983 E.C. 25.00 0.00 50.00 0.00 25.00 0.00 0.00 

Pest and disease affectina croa: 1984 - 1987 E.C. 17.95 18.59 16.03 16.35 13.46 11 .22 6.41 

Pest and disease affectina croo: 1977 -1983 E.C. 18.02 16.86 15.12 16.86 13.37 13.37 6.40 

illness of a member in the household: 1984-1987 E.C. 23.53 23.53 17.65 11.76 11 .76 5.88 5.88 

illness of a member in the household: 1977-1983 E.C. 27.27 18.18 9.09 18.18 9.09 9.09 9.09 

death of a member in the household: 1984-1987 E.C. 17.94 16.03 14.89 16.03 17.56 13.74 3.82 

death of a member in the household: 1977-1983 E.C. 15.35 15.35 12.87 .17.82 19.31 15.35 3.96 

Source: Author's calculation from ERHS data. 
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Table 8: Proportion of Households in infonnal risk-sharing arrangements by No. of times 
being poor 

Variables 

. _______________ . __ ._ r--~o. of ~imes in p~~e-rt.1--_r--!---_--
, , , I ' i ii Fourth ! Five : 

Never Once Twice I Thrice i times I times I Always 
poor Poor Poor : Pooi' I poor ! poor ! poor 

----------------... .. t~3L _tg~0 .. -~,~~-i_04~f·-·Q~4.'1+g27 .. --
, ' I I I , I 

.. I~d to_ others .... _. ___ J.... C!c..1l._'-+ .. .Q,Qil .. _.-L.Q.Q.L-l __ Q,Q5J_ QQ~ .. L Q.QLt_O. 04 
, , : I I I 
, ! , I , • I 

_ ,!,-".'!'~r in eg~ ___ .. _ ... _._lJU.L __ J. o.l .~ __ .LO.JL ... L _.Q,l 1LL~llJ __ (L2Q. l .o.J..~ _ _ 
, I I I I , 
t t i; 

-"ails work party .. ___ .. _._lJl..c4il ... __ 0c.~3.._LQ.'IQ .. __ +_ OAl I 039 -1...JI£..l . .Q}L .... 
i.. "I' I , I I I' _i""eive..';..'-emittange .. __ 1. 0.06 ._ ,_C!c..0_7_.-'.. O.O_B_~_ .. 0.1.il..J._ 0J].9 __ , _ .0.1 2 ! 0.13 

obtain credit 

receives food gift 0.05 0.05 0.04 , I i ' 
0.05 0.04 I 0.05 I 0.06 

Source: Author's calculatjon 

84 



Table 9c : Percenta~fhouseholds in informal risk sharing arrangements by woreda 

W oreda 
Received 

Remitance 
Received 
Food gift 

Obtained 
Credit 

Lend 
to 

others 

Member Involved 
in i n W ork 

Eqqub pa rty 

~ 1 ! I 

n " u, 3.78 I 2.67 25.11 i 0.89 , 0.89 I 9.56 

Sebhassahsie _, ___ .. __ . __ . __ . ____ • ___ ---~ • .2Jl.§.t_:1.LI- 22.8 1... .fJl.~8 ______ .L-. ...!!cQQ. ___ 4E!i __ 

Ankober 3.85 2.99 42.31 i 2.56 L 4.27 48.08 

BassonaWorana 7.10 2.27 23.77 1,0.26 ' 41 .61 : 23.77 

I I 
Enem~Yl_ _ __ 0.94 5..~ _ 26.93 ! 7.55 9.75 44.34 

! 
Bugena 6.19 2.65 44.10 ! 4.72 10.32 60.03 

- I I i 
Adaa 4.28 4.28 34.68 I 5.63 12.39 i 36.04 

- -----.-- .---------------. - ---.----------.- -.--~- --~~ --.-.. i ---------,------

Kersa 7.77 8.33 61 .74 i 10.42 4 .36 i 72.92 

I ! 
Dodota 10.33 5.43 38.95 ' 8.51 1.45 76.63 , 
Shashemene _ 12.69 9.85 54.92 20.B3 9.28 53.79 

Cheha 31.77 7.81 58.85 4.43 62.50 72.66 

Kedida Ga mela ... __ . 6.55 5.6§_ • 67.56 I 5.36 16.07 50.30 

! 
Bule 3.05 1.22 28.86 i 2.64 17.28 16.26 

i 
801050 19.41 6.78 68.13 i 2.38 11 .90 46.89 

Oaramalo 2.98 I 3.87 60.12 ! 5.65 25.30 29.46 
i 

Aver""e 8.18 4.80 44.06 I 6.18 15.17 43.03 
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Table 15: Percentage of households spending 
from receipts for different purposes. 

i 
Reason i Eqqub 

i 56.98 
--~-·---·---~---4·-----'-

~!Q.!h~_s_f9.r.b--')_\-!§~.~9_~~L ' _______ ' ______ .. ______ _ ___ ------1 ___ J§} L_ 
.. _~!b~E_~2.~.~~.~_Q.IS!.9.~~_C!~ ______ ~ ____ ~ _____ ~ __ ~___l--.. --3.3~ 
__ 92..q.9.§.. for.3~b m~!!!Q~~ __ Q..Q!y ________ ~_~ __ I--~ 

--~~~£gQ.~~~-----.-.---~----.--~----f. 1.31 
__ .£~_!!!~~9rse/camel __ ~ ___________ . ______ ._. ____ . ____ ;---~~~-L-
___ 9J.h~! __ ~_~~!~!.QQL~ ________ .. ____ ~ _____________________________ .) ______ . _ t_4~._ 
. __ t"!.~~!_b~..P~..QQ!ture_· ________ · _______ l- ---.J..:~· 

~J~EaY,l9~VI~~~~_~~~~~~~_~~_~~_~_~~~~~_~~~~_~_~_~_~~~_~ ~__1~. _._ .3.91 _ 
__ .!>.lJi ldi r:!\lD:'~terials __ . _____ ._. _______ . _____ J ___ L~L 
_AQ~IJ. p..~.Y_~_~_Q.uQ_~ _lQp..l!U?_~_~gb.~§~ ... ----.-...... -.,,, ... ----.. -J ...... _..1 J_§ .. .. 
__ l~,~_ f:?~y.!!l_~_QL __ . ____ .. ___ ~ __ .. _~ ________ . ________________ L_. __ .Q.~~_L _ 

___ ~?<£~n§jQn_E.L~!:!§jn~.~~." __ . _____ . ___ . ---T-- _._1JL_ 
others ! 5.84 

Credit 

_....!Q.. ~~ farm 9i2.!b~ r tools/lmplerl)ents ___ J __ Z~1.._ 
.J~~yjnp..~J~ ._ , ______ . ~ ____ .. _____ ...... ____ .____ __I ____ J_~:4,? ___ . 

:::;:;:i~~::d~~b~~~~===:=-_::==~_=__=t ;';i_~ 
_..!Q..~_~!!!IJax~~ ___ . ____________ . _____ J-~§-

_"JQ..~!~_~?'!! Off-f~_f'!!l_~!:!~_ines~ __ . ______ . ______ L----~1.L. 
_JQ _!?_LJLfQQ.Q~9.QQ_~_~JQ!Jb_~.!!2..l!~~~.2 1~ ____ . _________ \. .. _.~.20 _ 

_ JQLt~~n§p..Q!1~.HQ!L _____ . _____ . ___ . ______________ i_-- ..1: .. !!~ __ 
_ .!Q. P'.~Y forJlJ:!i.!S!!.!!fL~_~!eri~~ ____________________ ______ . __ l-__ .1j.§. __ 

_ ~2...f:?.~1 for_!l~~~_h expense!. __________ '"_~ _ __ 10.~_ 

~o p~yJQ~ducatjQ!!_~p_~~_l?~~. ____ ._. ______ . ____________ .... ---1 Q.~_~ __ 

_ ."!2!_~_~~~_~Q~ __ . _______ .________ _ _. ____ .1 ._._~.:~~ __ 
_ .!!:!!1_~L'!L~~P.~'l~~~ __________ .. _.,._ .. _._. ________ ----L---}.:.~~.--

other I 5.09 

Saurc: Author's Calculation from ERHS 
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a e : e Inltlon an T bl 16 D fi .. dD . f escnpllon 0 f . bl vana es 
Variable , Description , 

_ f !!. .... _ _~Qumf!l'y-=-=jj!J.,:!~bQ.~~_~_hold i is 1!90r i n_~pd 1. o!b.erwise. zerQ.: ________ ... _ ... _._. _ 
Llircilc .. ~-,!~_~--?!-~:_~L~~-r-~:.~~2~~~ per_.ad~~~_~~~~~~_~y._~~ .. ~_?~~_. _______ . _________ ~_ .. , ____ . __ ._._"_. ______ . ___ 
L llrL _____ ._. ... . ___ ..I.. ~P_9 __ 2f!~!..~Q.n_~~!!1p..t~~_r'!_I?~!.._~_~;Ll:!U_~.qlliya le':lJp.~rt:l~nth ______________________ 
PII . l ! " Previous poverty status. 

Asset holdings 

land J Sized of land owned per household in hectare 

Iivstk ! No. of livestock other than oxen aOdbUDs---------
- Oxen No. of oxen + bulls 

._-
dlivstk . Chan~jn no. of livestock owned 
doxen ~ge in no. of oxen and bl!lIs owneq - -dland Change in size of land owned. 

Household demographic characteristics 
sex I Sex of the head -1 jf male otherwise zero. 
aoe aoe of the head in years 

~g-~ ~ge sguare. to see the second o~de_r effect of age 
hhsize household size 
hhsizes r square o( household siz~ 10 see household e_conomies of scale 
~9!--_~ "!!!~_Q...~ge in the household 
P!EJ~~ _.. " Dum_f!.!y=1 ,_JL~_~~~_.Q!.JQ~.~~~~_t:l91~_~_~.~., I?U!I'~EY~_c!~_~~!l2£1 ____________ 
sedu"---_____ ~dum-mLl-, if head of the household has secondary educatLo_n_ _ ______ 

_ !educ, ___ , _______ ~_I:lJ!.l_~y.=_1.~_.}!!J~.9 __ Q_fJ.~_~ .. ~.Q_I:l_?~~Q!~,.b.?~.!~_~!'Y.~_~cali0l!. _________________ 
~~~s!~e , _~~_l!g_~J!!. house~~ size . __ . _________ . _____ ... __ .. _ .. _~ __ "_. ________ ,_ .. _____________ 

-~f!,~-·--------+{h~~e~t~~{'!£fii,ge~~~~~..D.Q.t}·~-~-~91~-------------------------.------~-.-------
Over time mean variables 

-.!!:l~~ __ Mean of mear} ,!ge in t!1e household 
mhhsize , Mean household size -
mland 

. r ~ean size o~nd Q.wned ~ _ 
~-------

....!!!livstk _ Mean No, of livestock owned 
moxen --', Mean No. of Oxenloxen +bulls) owned 

Regional and Community characteristics dummies 
Chat I Chat growin!'L~e 
Coffee --~ci:ee 9~owing village _ _ ____ 

- CiVit- -
Region X Round interaction term:(SX5=25 variables) 
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.. 

Figure I: Map of 

Ethiopia . 
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