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 Abstract
This paper investigates the impact of idiosyncratic and covariate economic shocks and the 

resulting work burden on children on the likelihood of children completing primary education 
or dropping out of primary school. In this endeavour, censored Cox proportional hazards 

model was estimated using data from the Young Lives study of childhood poverty. The 
estimated results indicate that both idiosyncratic shocks and covariate shocks have a 
statistically significant effect on the risk of children dropping out of primary school. Moreover, 

the amount of time children allocate to domestic activities, unpaid activities and paid labour 
were each found to have a positive effect on the probability of children dropping out of 
school. Separate Weibull accelerated failure time models for boys and girls and for rural and 

urban children were estimated to check the robustness of the results and the relative 
importance of the economic shocks to different groups of children. It was observed that the 
statistical significance and the sign of the coefficients remained the same. Considering the 

fact that both idiosyncratic and area-wide economic shocks are experienced at the household 
level, the study concludes that it is vital to take education into account when designing social 
protection programmes so as reduce the vulnerability of households to the shocks and keep 

children from dropping out from school. One way of doing this would be to introduce a 
conditional cash transfer programme that would provide families with incentives to keep their 
children enrolled in school. 
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1. Introduction  
Families in Ethiopia are subject to a variety of covariate shocks (for example, drought, crop 

failure and pests and diseases) and idiosyncratic shocks (the death or illness of a household 
member and the death of livestock) (MOFED 2008). The sources of many of these shocks 

are different, as are the ways in which they can be mitigated. It is, therefore, important to 
know what types of shocks have a debilitating effect on a household’s accumulation of 
human capital, how households cope with such shocks and whether they can prevent their 

children from dropping out of school, and if so, how. This paper discusses the incidence and 
intensity of idiosyncratic and covariate economic shocks and explores their impact on primary 
school drop-out rates, given the increased burden of work on children.  

Children’s enrolment in school is one of the vital indicators of social and economic 

development, which is why it is used to set the targets of the second Millennium 
Development Goal (MDG). Virtually all the countries in the world pledged to achieve 
universal primary education by 2015, and ensure that children everywhere, of both genders, 

complete a full course of primary schooling (United Nations 2011).  

In evaluating Ethiopia’s progress towards this goal, we observe that the gross enrolment rate 

in primary education increased from 91 per cent in 2006/7 to 96.4 per cent in 2010/11 (MOE 
2011). However, the country’s ability to achieve the targets also depends on its ability to keep 

children in school. The target set by the Ethiopian Government for drop-out rates of children 
from primary school was 8 per cent for the year 2010/11. The actual drop-out rate in this same 
year, however, was 13 per cent, and the difference in rates between boys and girls was 

almost zero. One must note here that although the rates were almost the same, the target rate 
was higher for boys (9.2 per cent) than for girls (8.0 per cent). In addition, even though the 
target drop-out rates were not achieved, a significant decline in drop-out rates was observed 

in 2010/11 compared to the previous year, when the rate was 18.6 per cent (MOE 2011).  

According to the Ethiopian education system, children are expected to start school at the age 

of 7. However, it is common to find children who enrol in school at a later age. There is also 
the possibility that children may enrol early. Primary school education has two cycles. The first 
cycle covers Grades 1 to 4 while the second cycle covers Grades 5 to 8. Children in the 

second cycle of primary education are not promoted to the next grade unless they manage to 
achieve a certain standard, which explains the relatively large number of older children in 
lower grades of the second cycle. Secondary school covers Grades 9 and 10. Students will 

then take a national examination to determine whether they will join technical and vocational 
school or college preparatory school. Those who score marks higher than the threshold set 
out by the Ministry of Education will join the college preparatory schools, which take two years, 

while those who score below the threshold go to technical and vocational schools. Under 
normal circumstances children are expected to leave secondary school at the age of 16. Both 
primary and secondary education are provided for free in government (public) schools.  

According to the Ministry of Finance and Economic Development (MOFED), Ethiopian 

households are commonly hit by a variety of shocks, mainly the illness of family members, 
and in rural areas, drought (MOFED 2008). The same source also indicates that, in order to 
cope with shocks, households in Ethiopia sold their animals (40 per cent of them), borrow 

from relatives (18 per cent) or sold their crop output (14 per cent) (MOFED 2008: 67–9). The 

use of social protection to cope with shocks is not common. Although there exist a few social 
protection programmes, such as the Productive Safety Net Programme (PSNP),  access is 
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limited to particular groups of the poor population living in rural areas (Woldehanna 2012). 
Given the absence of a more comprehensive social protection programme, economic shocks 
may result in the deterioration of physical, human and social capital, which can cause 

households to fall into a poverty trap in the situation where they do not possess enough 
resources to mitigate the effect of these shocks. Even after households have already 
recovered from the immediate effects of the economic shocks, they may not be able to 

recover from the poverty caused by them as their production capacity may have been 
depleted. Children may be forced to drop out of school or may be unable to attend classes 
regularly because of the need to either cover for labour requirements at home or to generate 

the additional or alternative income required to mitigate the effects of the shock. Children may 
also be forced to leave school as a result of a shock because it may be too expensive for 
households to cover for the indirect costs of their education (such as materials, uniform, etc.).  

The main objective of the paper is to analyse the impact of economic shocks on primary 

school drop-out rates, with respect to shocks such as drought, crop failure and pest 
infestation, the death of livestock and the death or illness of members of a household. All 
these affect the intensity of children’s involvement in paid and unpaid domestic and business 

activities, and therefore the time they have available to attend school and the energy they 
can devote to learning. Specifically the objectives of this study are: 

1. to explore the extent of the effect of shocks on primary education completion and 

drop-out rates;  

2. to assess the effect of children’s increased work burden on primary school 
completion and drop-out rates;  

3. to identify the relative impact of economic shocks on primary school drop-out rates 

for boys and girls and for rural and urban households.  

In this endeavour, the paper adopts an accelerated failure time (AFT) model in order to 

estimate the associates of primary school completion or drop-out. In addition to the 
estimation of the full model, different regressions were run to check for the robustness of the 

results of the full model and to identify the relative importance of the determinants of  school 
drop-out rates among different types of households. Both descriptive and multivariate 
analyses were made using Stata Version 12. The data used to make these analyses was the 

Older Cohort data from the last two survey rounds (Rounds 2 and 3) of the Young Lives 
study.  Moreover, we have used contextual information from the qualitative survey conducted 
by Young Lives after the Round 3 quantitative survey. More information about these data is 

given in Section 4. 

The remainder of the paper is organised as follows. Section 2 reviews studies of school drop-

out in Ethiopia. The theoretical framework is briefly discussed in Section 3. In Section 4, 
methodology adopted for the study and the type of data used is described. The descriptive 
and econometric results of the study are discussed in Section 5. Section 6 provides 

concluding remarks.  

 
 
1  Young Lives is a 15-year study of childhood poverty in four developing countries (Ethiopia, India (in the state of Andhra 

Pradesh), Peru and Vietnam. It is tracking two cohorts of children in each country until 2016. 



SHOCKS AND PRIMARY SCHOOL DROP-OUT RATES:  
A STUDY OF 20 SENTINEL SITES IN ETHIOPIA 

 
 3 

2. School drop-out in Ethiopia 
In this section, different studies that have investigated the determinants of primary school 

drop-out in Ethiopia are reviewed.  

Admassu (2011) examined the covariates of primary school enrolment and drop-out among 

primary-school-age children in Ethiopia using the 2004 Welfare Monitoring Survey. He found 

that, for girls, the likelihood of being enrolled in school was significantly lower than for boys. 
Children in female-headed households, on the other hand, were found to be more likely to be 
sent to school than children in male-headed households. Similarly, the household head’s 

educational level was found to be positively related to the probability of a child being enrolled 
in school. In contrast, the presence of younger children was found to have a negative impact 
on the odds of older children being enrolled in school, while a larger number of working-age 

adults, net of household wealth, was found to increase the probability of children being 
enrolled in primary school. In addition, children from relatively well-off households were found 
to be more likely to be enrolled.  

Furthermore, the author found that the presence of a chronically sick adult in the household 

reduced the likelihood of children attending primary school. The same was found to be true 
for maternal or paternal death. Likewise, children from households that had experienced 
drought and food insecurity were found to be less likely to be enrolled in primary school.  

Asadullah et al. (2006) examined the relationship between supply of schooling and 
household demand for it, using several rounds of nationally representative household and 

school census data from Ethiopia. The authors examined the effect of induced income 
shocks on gender-differentiated child schooling outcomes. They found that girls were less 
likely to attend primary school than boys. The probability of girls completing primary 

education was also found to be smaller than for boys. Moreover, the probability of children 
being enrolled in primary school was found to increase with the presence of better-educated 
adults in the household. Female adult literacy was found to have a strong positive effect on 

the probability of primary school completion by girls. In the event of a harvest failure, girls 
were less likely to complete primary school but this had no significant effect on boys. 
However, crop damage on half of a household’s plot had a negative effect on the enrolment 

of school-age children.  

Andinet and Degenet (2008) aimed to estimate the impact of individual, parental, household 

and community factors on child educational progress. The results of the study show that girls 
received fewer schooling opportunities and, therefore, were more likely to be enrolled in 

lower grades. Moreover, girls were found to face a greater risk of drop-out or grade repetition 
as they got older. Having a greater number of school-age children in a household was found 
to have a negative effect on a child’s progress through school. The presence of a head of 

household with a low level of education had a negative effect on boys’ progress through 
school.  

Woldehanna et al. (2005a) investigated the relative importance of school, family and 

individual child characteristics in determining grade completion and primary school drop-out 

in Ethiopia. For this purpose, the authors adopted a Cox proportional hazards model and 
found that boys faced a smaller risk of dropping out of school than girls. Older children were 
found to face more risk of dropping out of school, and this risk increased with the number of 

children under 5 in their households. On the other hand, having more children  between the 
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ages of 5 and 15 in a household and more household members above the age of 15 were 
found to have a negative relationship with the probability of drop-out. In addition the presence 
of mothers and fathers with more education was found to reduce the risk of children dropping 

out of school.  

Woldehanna et al. (2005a) also investigated the relative importance of factors associated 

with primary school completion in Ethiopia using the Cox proportional hazard model. The 
authors found that the more hours a child spent on household chores, the lower the rate of 

completion of  primary education.  

Admassie (2002) examined the impact of household assets and modern agricultural 

practices on child work and school attendance in Ethiopia using a multinomial logit model. 
The presence of a better-educated household head was found to have a positive relationship 

with the probability of a child attending school, especially for girls. The same was found to be 
true for female-headed households. 

This literature review helps us to form a hypothesis with respect to economic shocks, 

children’s resulting work burden and the risk of them dropping out of primary school versus 
the likelihood of them completing it. We expect that parental education and wealth will have a 

negative association with primary school drop-out and a positive association with primary 
school completion. Both idiosyncratic and covariate shocks will affect children’s primary 
education completion negatively and hence increase drop-out rates. The effect of household 

composition on completion rates is complex; in some cases it can help children complete 
primary education by enabling siblings to substitute for labour requirements. But when 
education is costly, having a larger family means that households will be unable to afford to 

keep children in school. Child work is one of the variables that is expected to be negatively 
associated with primary education completion and positively associated with primary school 
drop-out rates.  

3. Theoretical framework and 
empirical model 
The decision of parents to take children out of school is triggered by a number of factors. The 
rule parents follow when deciding to continue sending their children to school is that the 

benefits of attending school, in general, and future productivity gain in particular, must 
outweigh both the direct costs of sending a child to school and the opportunity cost of the 
child’s time (Glewwe and Jacoby 1994 ).  

In a perfect capital market, household economic characteristics would not affect a 

household’s decision to send children to school as there would be no economic motive to 
delay the investment as long as it was worthwhile, i.e., if the choice between life cycle 
consumption and human capital investment was made independently. Moreover, children’s 

school attendance would not be affected by the need for child labour as parents could borrow 
to finance their consumption instead of relying on their children’s earnings. The decision to 
take children out of school under this case, therefore, is based on the fact that the marginal 

rate of return to schooling equals the interest rate (Glewwe and Jacoby 1994). 

However, perfect capital markets do not exist and in developing countries like Ethiopia, they 

are underdeveloped. Household economic factors, as a result, affect a household’s decision 
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to send child to school. Household economic variables may have an effect on educational 
investments by affecting the ability to buy goods that support learning when credit constraints 
are binding (Brown and Park 2001). 

Different variables that represent the characteristics of the household may affect households’ 

decision to send a child to school. The educational level of parents may affect the child’s 
optimal level of education by increasing the returns to the child’s education. Moreover, the 
returns of schooling may differ depending on the gender of the child, as a result of labour 

market conditions, differential treatment in school or different support for educational 
attainment at home (Glewwe et al. 1995). 

Moreover, a household’s experience of economic shocks may have a long term-effect on its 

accumulation of productive assets, one of which is educated children (Sun and Yao 2009). 

Different variables were identified in different studies as having an effect on the probability of 
children dropping out of school. The relationship of those variables with primary school drop-

out rates in these studies is discussed below.  

Parents’ education: Different studies have found a relationship between children dropping 

out of school and their parents’ level of education. Sun and Yao (2009) found that the father’s 
educational attainment affects the probability of a household sending a child to school 

significantly. Similarly, Brown and Park (2001) found that the probability of a child dropping 
out of school fell as the number of years of the father’s education increased. Moreover, both 
the father’s and the mother’s level of schooling were found to have a positive relationship 

with children’s probability of advancing through grades in Dureyea (1998). Handa and Simler 
(2000) also found that living in a household with a literate head increases the probability of 
ever attending school.  

Gender: In Hunter and May (2002) girls were found to be more likely to drop out of school 

than boys. Woldehanna et al. (2005a) also found that girls had increased probability of facing 
a hazard or shock, which in turn caused the probability of staying in school to decline. 
Furthermore, the results of Lincove (2008) showed that investment in primary school was 

more income-elastic for girls than boys. Bjorkman (2005) showed that girls were affected 
more than boys by rainfall shocks, at all grades. Similarly, Brown and Park (2001) found that 
the drop-out rates for girls relative to boys were higher in the first three years of schooling.  

Household composition: The results of Woldehanna et al. (2005a) showed that the 
likelihood of dropping out of school is negatively affected by the number of household 

members between the age of 5 and 15 and the number of household members above the 
age of 15. Brown and Park (2001) also found that the likelihood of dropping out was 
negatively related to the number of siblings, which may be a result of siblings substituting for 

each other’s household labour requirements. This result could also be explained by the 
complementary nature of children’s education, which results in cost savings as children share 
school materials and improvement in learning as they help each other out with lessons.  

Illness shocks: Glick et al. (2011) found that the probability of children dropping out of 

school increased with both maternal and paternal illness. Similarly, In Bratti and Mendola 
(2011) the probability of children being enrolled in school is negatively affected by 

deterioration of maternal health.  

Death of parents: The results obtained by Glick et al. (2011) were that the probability of 
children dropping out of school increased with both maternal and paternal death. In addition, 

death was found to have lagged effects on the probability of a child dropping out of school. 
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Similarly, Gingoux and Mendez (2011) found that death that occurred when children were of 
secondary school age was found to reduce educational attainment.  

Natural disaster and market shocks: Krutikova (2010) found that crop shocks had negative 

effects on school attendance and positive effects on the amount of time spent working. 

Moreover, Gingoux and Mendez (2011) found that at both primary school and secondary 
school age, the educational attainments of children were negatively affected by natural 
disasters. In addition, market shocks that occurred when children were of secondary school 

age were found to reduce educational attainment. Furthermore, crop losses were found to 
reduce the educational attainment of primary-school-age children in rural areas.  

Child work: Gunnarson (2004) found that the effect of child labour on test scores was 

negative. The authors noted that their result did not depend on whether child labour was 

treated as endogenous or not.  

Taking these arguments and empirical evidence into account, a model is built to identify the 

determinants of primary school drop-out.  

The child’s characteristics such as gender and attendance at pre-school are included, along 

with household characteristics such as age group and gender of the other children, 
educational level of the father and gender of the head of the household, to see how they 

affect primary school drop-out. The wealth index was also included to control for its effect on 
school drop-out, as it affects households’ investment in human capital under conditions 
where there aren’t perfect capital markets.  

Moreover, the model tries to capture the effect of the opportunity cost of schooling to the 

household by incorporating the number of hours the child spends on domestic activities 
(household chores and caring for younger siblings), unpaid activities (e.g. cattle herding for 
their own household) and paid labour.  

Most importantly, idiosyncratic and covariate shocks were incorporated to explore their effect 
on children’s risk of dropping out of primary school. The death or illness of household 

members, the death of livestock and household’s experience of drought, crop failure and pest 
infestation are the economic shock variables taken account of. The lagged values of these 
variables were also incorporated in the model to see whether such shocks had long-term 

effects.  

Accordingly, the following model is adopted to identify the determinants of primary school 

drop-out: 

  Dit = β0 + β1Cit + β2Hit + β3Wit + β5Oit + β5Sit + β6Sit−1 + β7Uit + ei  1 

where D is the drop-out of children from school, C is a vector of child characteristic variables, 
H is a vector of household characteristics, W is wealth index, O is the vector of variables that 

represent the opportunity cost of sending children to school, S is the vector of dummy 
variables for experience of economic shock, U is the dummy variable for households being 
located in urban areas, A is school start age and e represents the error term. The subscript i 

represents the observations under consideration while t represents the survey round.  

Different models could be adopted to analyse children’s drop-out from school. One of these 

is a censored ordered probit model devised by Lillard and King (discussed in Glewwe 1999; 
Holmes 2003; World Bank 2004) to identify the determinants of school completion. However, 

the use of censored ordered probit models to analyse school attainment assumes that a child 
currently enrolled will achieve at least the grade level in which the child is currently. This is 
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too restrictive an assumption, especially in a situation where there is a significant drop-out 
rate. An alternative is to use a Cox proportional hazard model to analyse school attainment 
or drop-out (Cox and Oakes 1984). Hazard models account for the dependence of current 

enrolment on past enrolment decisions, and handle censored students (i.e. children enrolled 
at the time of the survey). 

The Cox hazard model does not require a parametric specification of the baseline hazard 

function and thus allows the baseline hazard rate for each community to vary (Cox and Oakes 

1984; Brown and Park 2002). However, the use of this model requires that the variables under 
consideration must pass a proportionality test (Bhattacharjee and Das 2002). Since 
withdrawing the variables reduces the explanatory power of the model, an AFT model was 

used as in Lavado and Gallegos (2005) although with a Weibull distribution. This distribution 
was selected because the risk of drop-out was found to be monotonically increasing.  

The other advantage of using AFT models is that they provide a way to make sequential 

estimations, based on a density function that is built from empirical information without the 

need to eliminate it (Lavado and Gallegos 2005). When one has a reason to believe that the 
hazard function follows a certain shape, imposing a hazard function improves the efficiency 
of the estimates (Cleves et al. 2004). 

To incorporate the effects of the time-varying nature of the economic shock variables, the 
data were split at each time period (t) using the stsplit command of Stata, which automatically 

fills in the time and failure of variables appropriately (Cleves et al. 2004). The economic 
shock variables were interacted with the time variable and included in the regression to 
capture the effect of time. 

4. Data and estimation method  
This study utilised the Older Cohort data from the survey undertaken by Young Lives in 

Ethiopia, in which the same children are followed over the course of the study. The children 
were 12 years old in Round 2 (2006) and 15 years old in Round 3 (2009). This study did not 

utilise data from the Younger Cohort because they were only 5 years old in Round 2 and 8 
years old in Round 3 and many of them may not have been enrolled.  

The sample contains 970 children, who live in 20 sentinel sites located in five of the regions 

in the country, namely Addis Ababa, Oromia, Amhara, SNNPR and Tigray. These regions 

were selected because 96 per cent of the population of the country lives there. The selection 
criteria adopted to choose the sentinel sites was that they had to be located in poor areas 
based on the country’s food insecurity designations. Seventy-five per cent of the sentinel 

sites in each region were selected from high food deficit woredas (districts) while 25 per cent 
were selected from a lower food deficit woreda. The children in rural areas comprise 60 per 
cent of the sample while 40 per cent are from urban areas. Each region comprised 20 per 

cent of the total sample, except for Addis Ababa which contained 15 per cent of the sample 
and SNNPR from which 25 per cent of the sample was selected.  

The selection of sentinel sites within regions was made based on data on population density 

and prevalence of critical food deficits (dependence on food aid). Moreover, consultations 

were made with regional policymakers and other stakeholders to guide the selection of 
sentinel sites. Within each sentinel site, a simple random sample of 100 households was 
taken.  
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In addition, we have used contextual information from the qualitative survey conducted by 

Young Lives after the Round 3 quantitative survey, to give more insight on how economic 
shocks affect children’s education. 

The estimation of equation (1) was made for the number of children dropping out of primary 

school conditional upon the child’s current enrolment to primary school. The dependent 
variable is generated from the highest grade the children have reached. The children who are 
attending school are censored in contrast to the children who are not enrolled in school in 

Round 3. Our failure cases for the Weibull regression are, therefore, the uncensored 
observations, i.e., the children who are not attending school. Eighteen per cent of the 
children in the sample have completed primary education. These children are considered as 

those that have survived throughout primary school regardless of being subjected to the 
effects of economic shocks.  

In addition to the estimation of the full model with the data from the full sample, several 

regressions were run to check for the robustness of the results and the relative importance of 

the determinants for different groups. To evaluate whether the direction of relationships 
changes and the extent to which the statistical significance of the estimated coefficients 
change with different specifications, two models in which the economic shocks of each round 

are incorporated separately were estimated. In addition, the full model was estimated using 
disaggregated data based on the location of households (rural/urban) and gender of the 
child, to explore the relative importance of those determinants in the risk of children dropping 

out of primary school. 

5. Results and discussion 

5.1.  Descriptive statistics 

5.1.1.  Wealth index, schooling and economic shocks 

Table 1 presents the average wealth index of rural and urban households classified based on 

survey round and its rate of change over the rounds. The average wealth indices of both the 
rural and the urban areas have increased in Round 3. However, the rate of change was 
observed to be much larger (32.39 per cent) for the rural areas than for the urban areas (6.8 

per cent). 

Table 1. Wealth index in Round 2 (2006) and Round 3 (2009) and change between 
rounds, by household location 

 Average level of wealth index Change in wealth 
index (%) 

Number of 
observations  Round 2 Round 3 

Rural 0.201 0.266 32.39 580 

Urban 0.445 0.476 6.80 390 

Total 0.299 0.3507 17.14 970 

Source: Own computation based on Young Lives Older Cohort data. 

Table 2 shows the relationship between wealth index quintiles and economic shocks 

classified based on round of survey. The percentages of households that have experienced 
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death or illness of household members in Round 2 are almost equally distributed among the 
quintiles except for quintile 1 (the poorest), which has the largest share of households that 
have experienced such shocks. The distribution of households that have experienced the 

death of livestock is not as even as that of those experiencing the death or illness of a 
household member. The largest proportion of households that have experienced such 
shocks are in the first wealth index quintile. The smallest proportions of households that have 

experienced such shocks are in the wealthiest quintile. A similar trend can be observed for 
those households that have experienced drought, crop failure, pests and diseases. The 
proportion of households that have experienced death of livestock consistently declined in 

Round 3 between quintiles 1 and 5. The same was true for households that had experienced 
drought, crop failure, pests and diseases. The decline was also witnessed for households 
that had experienced the death or illness of household members, except for wealth quintile 4 

in which the percentage rose.  

Table 2. Percentage of households in each wealth quintile experiencing shocks, by 
type of shock 

Wealth index quintiles Death or illness of 
household members 

Death of livestock Drought, crop failure, 
pests and diseases 

Round 2 Round 3 Round 2 Round 3 Round 2 Round 3 

1 21.25 23.36 30.28 29.14 31.48 30.75 

2 19.24 20.52 26.69 26.98 27.62 29.59 

3 19.69 17.69 19.52 21.58 23.77 20.31 

4 19.91 19.43 17.53 14.75 12.21 12.77 

5 19.91 19 5.98 7.55 4.93 6.58 

No. of observations 447 458 251 278 467 517 

Source: Own computation based on Young Lives Older Cohort data. 

As can be observed from Table 2, the distribution of households that faced the death or 

illness of their members in Round 3 also showed a smoother distribution compared to the 
distribution of households that have faced other types of shocks, although it is not as smooth 
as the distribution of the same shock in Round 2. The share of households that have 

experienced death of livestock in Round 3 was found to be the largest in the poorest wealth 
quintile followed by the second-poorest. The same was found to be true for those households 
that have experienced drought, crop failure, pests and diseases.  

Except for those households that have experienced the death or illness of household 
members, the largest share of those households that have experienced other types of 

shocks are in the poorest wealth index quintile while in the smallest proportion are in the 
richest wealth index quintile, regardless of the survey round. This is an indication that the 
richer households are less exposed to economic shocks. An important observation one 

needs to make here is that the percentage of those households that have faced such shocks 
is larger in the fifth quintile for Round 3, indicating perhaps that richer households are 
increasingly exposed to shocks.  

5.1.2.  Economic shocks and years of schooling  

Table 3 presents the distribution of economic shocks between the rural and urban 

households. As the table shows, the majority of the shocks were experienced in rural areas, 

regardless of the type of economic shock or the round of the survey.  
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Table 3. Distribution of shocks by location 

 Round 2 Round 3 

Type of shock Rural Urban Rural Urban 

Death or illness of household members 59.51 40.49 60.04 39.96 

Death of livestock  87.25 12.75 85.25 14.75 

Drought, crop failure, pests and diseases  89.94 10.06 85.30 14.70 

No. of observations  580 390 580 390 

Source: Own computation based on Young Lives Older Cohort data. 

Table 4 shows the relationship between years of schooling in Round 3 and economic shocks 
experienced in Round 2 and Round 3. The percentage of children that have experienced the 

death or illness of household members in Round 2 increased with years of schooling for the 
children between two and six years of schooling, followed with a decline in the remaining four 
years of schooling. The same trend was observed for Round 3. The percentage of children  

in households that had experienced the death of livestock in Round 2 increased with the 
number of years of schooling in the initial seven years. However, the percentage declined 
continuously for the remaining years. The trend was less direct for Round 3. The percentage 

of children who had experienced death of livestock in their households increased between 
two and five years of schooling.  A decline was experienced between five and six years of 
schooling, followed with a rise for seven years of schooling. However, a continuous decline 

was observed for the remaining years of schooling. The percentage of children whose 
households have experienced drought, crop failure, pests and diseases in Round 2 
increased between two years of schooling and six years of schooling, followed with a decline 

between seven years of schooling and ten years of schooling. A similar trend was observed 
for Round  3, except the largest percentage was for seven years of schooling rather than six 
years as was the case for Round 2.  

The fact that the largest number of all types of shocks are experienced by families with 

children who have had between 5 and 6  years of schooling may be an indication that most 
children are at school at that stage and the shocks may drive the children out of school 
afterwards.  

Compared to other shocks, death and illness shocks are experienced by households with 

children at later stages of schooling. This may indicate that the children whose families suffer 
livestock deaths and agricultural shocks are more likely to have left school earlier, given that 
(as Table 2 shows) poorer families are worst affected by these shocks. It seems to provide 

further evidence that children from better-off households stay at school for longer because 
their households are less vulnerable to shocks.  
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Table 4. Percentage of households experiencing certain economic shocks, by 
number of years of schooling of children 

Years of schooling Death or illness of 
household members 

Death of livestock Drought, crop failure, 
pests and diseases 

 Round 2 Round 3 Round 2 Round 3 Round 2 Round 3 

1 2.68 2.62 1.99 2.88 3.00 2.90 

2 2.46 2.18 2.39 2.52 2.14 2.51 

3 6.94 5.90 6.37 7.19 8.78 8.12 

4 9.62 8.30 7.97 10.07 9.42 9.86 

5 10.74 12.66 13.55 17.63 15.42 15.67 

6 17.45 17.47 18.33 16.55 18.20 16.63 

7 16.78 17.47 19.52 17.63 17.13 17.99 

8 16.55 17.25 18.73 15.83 15.85 16.63 

9 11.63 12.01 9.56 7.19 7.71 8.12 

10 5.15 4.15 1.59 2.52 2.36 1.55 

No. of observations 447 458 251 278 467 517 

Source: Own computation based on Young Lives Older Cohort data. 

5.1.3.  Description of variables used in the regression 

Table 5 (below) presents the descriptive statistics of variables used in the regression. 

Economic shocks: Among the economic shocks experienced in Round 2, the incidence of 

drought, crop failure, pests and diseases was the highest, followed by households’ 
experience of illness or death of household members (Table 5). The smallest incidence 
among the economic shocks under consideration was accounted for by the death of 

livestock. The prevalence of shocks, however, was found to be different in urban areas, 
where the death or illness of household members had the highest incidence, followed by 
households’ experience of drought, crop failure, pests and diseases, although a large gap 

(46 per cent compared to 12 per cent) was observed between the incidences of these 
shocks. As with the whole sample, the smallest incidence was for death of livestock.  

As in Round 2, the mostly commonly experienced economic shock in Round 3 was drought, 

crop failure, pests and diseases, followed by the death or illness of household members. The 

least commonly experienced shock was the death of livestock. The prevalence of drought, 
crop failure, pests and diseases was much smaller for the urban areas than the rural areas. 
This indicates that the reason behind the drought, crop failure, pests and diseases shock 

having the largest occurrence (53.3 per cent of households) while it has a relatively small 
incidence in urban areas (19.5 per cent) is that the incidence of such shocks is very strong 
(76 per cent) in the rural areas. Similarly, the prevalence of death of livestock is much smaller 

in urban areas compared to the rural areas (10.5 per cent compared to 40.9 per cent). On the 
other hand, the incidence of death or illness of household members was found to be almost 
the same between the rural and the urban areas.  

The relationship between the incidence of the economic shocks in the rural areas and the urban 

areas remained almost the same between Round 2 and Round 3. However, one can observe 
that the incidences of all the economic shocks rose when one looks at the overall trend.  

The allocation of children’s time: We computed the average hours children spent on a 

typical day on domestic activities, unpaid activities and paid work. The most time-consuming 
of these was found to be domestic activities, followed by unpaid activities. The least time-
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consuming was paid labour. The order of the activities children spent most time on was the 
same for both the urban and rural households, as well as the overall sample. However, the 
average number of hours spent on each of the activities was found to be smaller among the 

households in urban areas.  

Household composition: We analysed households according to the number of male and 

female members in the following age groups: below 7, between 7 and 17, between 17 and 65, 
and above 65. The group with the highest average number of members was females between 

17 and 65. The second highest average was for male family members between the ages of 17 
and 65. The smallest average was for male family members above the age of 65. Although 
the difference was minute, with the average number of female family members above the age 

of 65 years was found to be greater in urban areas than in rural areas. The reverse was found 
to be true for the average number of male household members in the same age group. The 
average number of female members between the ages of 17 and 65 was found to be greater 

for urban households, while the average number of male family members between the ages of 
17 and 65 was larger for the rural households. The average number of male family members 
above the age of 65 was found to be larger for rural households than urban households. The 

overall average number of boys between the ages of 7 and 17 was slightly higher than the 
average number of girls in the same age group. The average number of children in this age 
group was larger in the rural areas regardless of the gender of the child.  

Table 5. Descriptive statistics of variables used in the regression 

    Mean   

Variable Urban Rural Total 

Child and household characteristics    

Dummy for a boy 0.5 0.516 0.509 

Dummy for male-headed households 0.644 0.809 0.742 

Dummy for literate father of child 0.713 0.653 0.675 

Dummy for attending pre-school 0.256 0.062 0.14 

Age of starting school 8.381 9.777 9.209 

Number of boys less than or equal to 7 years old 0.333 0.512 0.44 

Number of boys between age 7 and 17 1.2 1.517 1.39 

Number of male family members between the age of 17 and 65 1.979 2.017 2.002 

Number of male family members aged 65 years or older 0.085 0.114 0.102 

Number of girls less than or equal to 7 years old 0.349 0.572 0.482 

Number of girls between age 7 and 17 1.282 1.417 1.363 

Number of female family members between the age of 17 and 65 2.482 2.064 2.232 

Number of female family members aged 65 years or older 0.128 0.086 0.103 

Wealth Index 0.476 0.267 0.351 

Shocks in Round 2       

Dummy for death or illness of household members 0.464 0.459 0.461 

Dummy for death of livestock 0.082 0.378 0.259 

Dummy for drought, crop failure, pests and diseases 0.121 0.724 0.481 

Shocks in Round 3       

Dummy for death or illness of household members 0.469 0.474 0.472 

Dummy for death of livestock 0.105 0.409 0.287 

Dummy for drought, crop failure, pests and diseases 0.195 0.76 0.533 

Child's time allocation       

Hours spent per typical day on domestic activities 2.938 3.547 3.302 

Hours spent per typical day on unpaid activities  0.492 1.91 1.34 

Hours spent per typical day on paid labour 0.364 0.448 0.414 

Number of observations 390 580 970 

Source: Own computation based on Young Lives Older Cohort data. 
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Location: The percentage of boys was almost equal in both the rural and urban areas. But 

the prevalence of male-headed households was found to be greater in rural areas than urban 
areas, while the percentage of literate fathers was higher among urban households than rural 

households. Moreover, the proportion of children that have attended pre-school was larger 
among urban households than rural ones. Similarly, the average wealth index of the 
households was larger for households located in urban areas than in rural areas. The 

average age children started school was also found to be higher for children in rural areas 
than children living in urban areas 

5.1.4.  Kaplan–Meier estimates of survivor function  

Prior to the discussion of the results of the Weibull estimates, a non-parametric estimation of 

the survivor function was conducted to understand the general nature of the survivor function 
and shed some light on how it is affected by households’ experience of shocks, the location 

of the household and the gender of the child. The Kaplan–Meier estimates were used to 
graph the non-parametric survivor functions. The Kaplan–Meier estimate is a non-parametric 
estimate of the survivor function which the probability of survival past a certain time t, which 

in this case is the number of years of schooling. In other words, it is the probability of failing 
after time t. (Cleves et al. 2004) 

Households’ experience of death or illness of members: Figures 1 and 2 illustrate the 

survivor functions of the children based on household’s experience of death and illness 

shocks. As Figure 2 shows, the probability of survival past each point of years of schooling 
(the analysis time), i.e. the probability of a child going to the next grade without dropping out, 
in Round 3 is smaller for children who come from households that have experienced the 

death or illness of a member than those that did not have a member die or become ill. It must 
be noted here, however, that the gap between the survivor functions of the two groups of 
households is small. The same estimates were generated for those households that have 

experienced such shocks in Round 3 and those that have not. Unlike in Round 2, the survivor 
functions of the two groups of households in Round 3 overlapped in many parts over the 
analysis time. In the remaining part of the analysis time children from the households that 

have experienced these shocks were found to have a higher probability of remaining in 
school than those that did not attend school. This result is unexpected as death of household 
members, under normal circumstances, is likely to drive children out of school, either by 

increasing their workload or by reducing the income of their household.  
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Figure 1. Kaplan–Meier survival estimates based on death or illness of family members 
in Round 2 

Note: ddillnesr2 is dummy variable for households being affected by the death and illness of a family member between 2002 and 
2006 

Figure 2.  Kaplan–Meier survival estimates based on death or illness of family members 
in Round 3 

Note: ddillnesr3 is dummy variable for household being affected by death and illness of family member between 2006 and 2009  

Households’ experience of death of livestock: Children who belong to a household that 

has experienced the death of livestock in Round 2 were found to continue to attend school 
more than the children that do not belong to such households for the initial 80 per cent of the 
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analysis time (8 years of schooling). However, the survivor function of those children fell 
below that of children who weren’t affected by this. Moreover, the gap in the survivor 
functions of the two groups of households was bigger in the last two periods of the analysis 

time compared to previous periods. This indicates that children that are from a household 
that has experienced the death of livestock are less likely to survive in school after eight 
years of schooling. The Kaplan–Meier estimates of the two groups of households that have 

experienced the same shock in Round 3 show that children who scome from a household 
that has experienced death of livestock are more likely to survive in school than children from 
a household that did not have  any livestock die. This result may seem surprising at first. 

However, one of the activities children often undertake for their household is cattle keeping. 
So the death of livestock allows for more time to be allocated to school and hence increases 
the chances of the child continuing to attend school. 

Figure 3. Kaplan–Meier survival estimates based on death of livestock shock in Round 2 

Note: dcattler2 is dummy variable for household being affected by death livestock between 2002 and 2006.  
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Figure 4. Kaplan–Meier survival estimates based on death of livestock shock in Round 3 

Note: dcattler3 is dummy variable for household being affected by death livestock between 2006 and 2009.  

Household’s experience of drought, crop failure, pest infestation and diseases: As one 

can observe from Figure 5, children from a household that has experienced drought, crop 

failure, pest infestation or diseases in Round 2 are less likely to remain in school than 
children who come from households that have not. A similar trend was observed among 
households that experienced the same shock in Round 3, as is illustrated in Figure 6.  

Figure 5. Drought, crop failure, pest infestation and diseases in Round 2 

Note: dcropfr2 is dummy variable for household being affected by crop failure between 2002 and 2006  
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Figure 6. Drought, crop failure, pest infestation and diseases Round 3 

Note: dcropfr3 is dummy variable for household being affected by crop failure between 2006 and 2009  

Survivor functions based on gender and location of households: Kaplan–Meier 

estimations were also made to look into the relationship between gender of children and their 
continuation in school. The survivor function of boys lay below the survivor function of girls, 
except for the last period where they almost overlapped. This indicates that boys are less 

likely to stay in school compared to girls.  

Moreover, the survivor functions of rural and urban households were also estimated 

separately. Rural households exhibited a steeper survivor function than urban households, 
which indicates that children who come from rural households have a smaller probability of 

remaining in school for each period of analysis (year of schooling) than children from urban 
households. Figure 7 and Figure 8 illustrate these results.  
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Figure 7. Kaplan–Meier survival estimates classified based on gender 

Figure 8. Kaplan–Meier survival estimates classified based on location of household 
(urban/rural) 

5.2.  Econometric results and discussion 

As was discussed in Section 3, an AFT model with Weibull distribution is adopted to 

investigate the impact of economic shocks on the risk of children dropping out of primary 
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enrolment among children is estimated with this model (Lavado and Gallegos 2005). The 

dependent variable is the number of years of schooling conditional upon the current 
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Separate AFT models were estimated for boys and girls as well as urban and rural 

households. Before generating these estimates, however, a log rank test was conducted to 
test whether the specification assumptions of Cox proportional hazard are valid: the survival 

function is the same for both rural and urban children and for boys and girls. The null 
hypothesis for the first was that the survivor functions of the two gender categories are the 
same while the null hypothesis for the second log rank test we conducted was that the 

survivor functions of the urban and rural households are the same. We rejected the null 
hypothesis that the survivor functions of the two gender categories are the same at 5 per 
cent significance level. The null hypothesis that the survivor functions of the rural and urban 

children are the same was rejected at 1 per cent significance level.  

In the following sub-sections, the results of the various Weibull regressions are discussed. In 

addition to the results from the full model, the results of the estimations made by 
incorporating economic shocks from Round 2 and Round 3 separately are discussed to see 

how the results change with differences in the specification of the model. The results of the 
Weibull estimation using data disaggregated by location of household and gender of the child 
are also discussed. 

5.2.1.  Full model 

The results of the AFT model with a Weibull distribution showed that none of the household 

and child characteristics variables were found to have a statistically significant effect on the 

probability of children dropping out of school. However, all of the economic shock variables of 
Round 2 were found to have a statistically significant impact on the probability of children 
dropping out of school. Similarly, the interaction of dummy variables of economic shocks in 

Round 2 and time were found to have a statistically significant relationship with the chances 
of children dropping out of school. Moreover, the variables that accounted for the number of 
hours that the children spent on different activities were found to have a statistically 

significant effect. Household wealth and the age the children started school were also found 
a statistically significant effect.  

The age the children started school was found to have a statistically significant effect on the 

probability of children completing primary school. A unit increase in the age of a child when 
he/she started school was found to reduce the chance of a child completing school by 9.6 per 

cent. This indicates that the longer a child’s enrolment in school is delayed, the higher the 
chances are of the child not finishing primary school.  
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Table 6.  Determinants of primary school drop-out (Weibull estimates)  

Child and household characteristics Coefficient 

Dummy for boy  −0.097 

 (−1.49) 

Dummy for male-headed household 0.044 

 (0.69) 

Dummy for literate father  0.001 

 (0.03) 

Dummy for attending preschool −0.073 

 (−0.86) 

Dummy for urban households 0.134 

 (1.63) 

Age of starting school −0.096*** 

 (−5.39) 

Number of boys aged 7 years or below −0.025 

 (−0.66) 

Number of boys between the age of 7 and 17  0.026 

 (0.91) 

Number of male family members between the age of 17 and 65 0.001 

 (0.06) 

Number of male family members aged 65 years or more −0.046 

 (−0.66) 

Number girls less than or equal to 7 years old −0.038 

 (−1.15) 

Number of girls between the age of 7 and 17 −0.019 

 (−0.69) 

Number of female family members between the age of 17 and 65 −0.031 

 (−1.47) 

Number of female family members aged 65 years or more −0.037 

 (−0.5) 

Wealth 0.376* 

 (1.84) 

Child’s time allocation  

Hours spent per typical day on domestic activities −0.114*** 

 (−6.46) 

Hours spent per typical day on unpaid activities −0.117*** 

 (−7.28) 

Hours spent per typical day on paid labour −0.105*** 

 (−7.6) 

Shocks in Round 3  

Dummy for death or illness of household members  −0.096 

 (−0.69) 

Dummy for death of livestock  −0.034 

 (−0.23) 

Dummy for drought, crop failure, pests and diseases  −0.091 

 (−0.52) 

Shocks in Round 2  

Dummy for death or illness of household members −0.276** 

 (−2.08) 

Dummy for death of livestock 0.549*** 

 (3.09) 

Dummy for drought, crop failure, pests and diseases −0.321** 

 (−2.05) 



SHOCKS AND PRIMARY SCHOOL DROP-OUT RATES:  
A STUDY OF 20 SENTINEL SITES IN ETHIOPIA 

 
 21 

Child and household characteristics Coefficient 

Economic shocks interacted with time  

Interaction dummy for death or illness of household members in Round 2 and time 0.034 

 (1.35) 

Interaction dummy for death of livestock in Round 2 and time −0.074** 

 (−2.52) 

Interaction dummy for drought, crop failure, pests and diseases in Round 2 and time 0.087*** 

 (3.14) 

Interaction dummy for death or illness of household members in Round 3 and time 0.01 

 (0.39) 

Interaction dummy for death of livestock in Round 3 and time 0.028 

 (0.95) 

Interaction dummy for drought, crop failure, pests and diseases in Round 3 and time 0.024 

 (0419) 

Constant 3.879 

 (0.000) 

ln_p 1.644 

 (0.000) 

P 5.177 

1/p 0.193 

Source: Own computation based on Young Lives Older Cohort data. 

A household’s wealth level swas found to have a decreasing effect on the probability of the 

child dropping out. A unit increase in the wealth index was found to increase the child’s 
chances of completing primary school by 37.6 per cent. This indicates that children who 

come from a well-off family are less likely to drop out of primary school, which is in line with 
Admassu (2011). 

Among the economic shocks incorporated in this model, all the ones experienced in Round 2 

were found to have a statistically significant effect on the chances of children dropping out of 
school. Households’ experience of death or illness of a member in Round 2 was found to 

have a negative effect on the probability of a child staying in school. A child from a household 
that has faced such a shock is 27.6 per cent less likely to complete primary school than a 
child whose household didn’t have a member die and/or get ill. This result is expected as 

children may need to drop out of school to raise income after the death of a breadwinner. 
The illness of household members may also cause the probability of drop-out to be more 
likely as children are required to spend more time at home looking after the ill household 

member or substituting for the labour requirements of that household member. The following 
example is from the Young Lives 2009 qualitative survey and sheds some light on how 
children’s ability to stay at school is affected by a death shock. 

Mulatuwa is 15-year-old girl whose father died when she was 9 years old. She lives with 

her mother and her siblings and goes to school in a nearby village. She is a Grade 8 
student. Her free time is used for paid work, mainly picking haricot beans. She works 
alongside her sisters and her mother.  

If there is no extra class after her scheduled classes, she attends from 1pm to 6pm, i.e. 

five hours daily. In addition she works five hours per day and ten hours per day at the 
weekends.  

She says that picking the haricot beans is impeding her performance at school; it is also 

causing her health problems because the place they work is not set up to help the 
workers be comfortable and healthy. They sit bent over all the time. Her father died six 
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years ago and his death affected her life negatively. If her father were alive she would 
not be picking crops. The amount she gets is very little despite the hard work. She gets 
16 birr [US$0.88] for picking a quintal of haricot beans, which takes her four days. 

(Source:  Woldehanna et al. 2011)  

Another example of how the death or illness of household members affects children’s 

completion of primary school is the experience of Feven, a girl from a village in Tigray.   

Feven is 15 years old. She lives in a rural part of the Tigray region. Farming is her 

household’s primary economic activity. She started school at the age of 8 but dropped 

out when she was 13, and in Grade 5, because of her mother’s illness. She had to work 
to earn some money to pay for her mother’s medical treatment. She has been working in 
the stone-crusher plant since she dropped out of school, and s is paid 15 birr per day. 

She says she has no plan to return to school unless her mother is cured of her chronic 
illness. When asked how she felt when she left school, she answered, “I was very sad 
because I would not have left school if we had someone to support us [the family]. My 

elder sister told me that she could stop going to school in order to support the family, but 
I said I had to work so that she could complete her [secondary] education. 

(Source: Young Lives Qualitative School Survey, 2010) 

Children whose households experienced drought, crop failure, pests and/or diseases in 
Round 2 were also more likely to have dropped out of primary school. A child from a 

household that had experienced these shocks was found to be less likely to complete 
primary education by 32.2 per cent than a child whose household had not experienced any 
such shocks.  

On the other hand, children who come from a household that experienced death of livestock 

in Round 2 were found to have a higher likelihood of staying in primary school than children 
whose households did not have their livestock die. A child from a household that experienced 
the death of livestock was found to be 54.8 per cent more likely to complete primary 

education than the children whose households did not experience such a shock. This may 
look counter-intuitive at a first glance. However, there is a plausible explanation for this 
result. The death of livestock leads to a reduction in the number of cattle that children are 

expected to herd, leading to a reduction in the time the child spends on cattle-keeping, and 
allows more time to be allocated to school, hence there is a higher probability of the child 
spending time at school.  

To account for the time-varying nature of the shock variables, each of the shock variables 

was interacted with time and included in the regression as additional covariates. The results 
showed that two of the interaction variables had a statistically significant effect on the 
probability of a child dropping out of school. If the household the child is from has 

experienced drought, crop failure or pests and diseases, the probability of the child staying in 
school increases by 8.7 per cent. On the other hand, a unit increase in the time increases 
reduces the probability of a child staying in school by 7 per cent if the household the child is 

from has had livestock die.  

In contrast, none of the economic shocks that households experienced in Round 3 were 

found to have a significant relationship with the probability of children completing primary 
school. This may be an indication that economic shocks take a certain amount of time before 
they affect children’s completion of primary education.  
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The likelihood of children remaining in school is also affected by other shocks, such as 

parents’ imprisonment and payment of fines. These variables were not incorporated in our 
survival model because they do not exhibit enough variation. However, there is evidence 

from Young Lives qualitative research that such shocks can drive children out of school. The 
experience of a 15-year-old boy from Oromia is a good example of this. 

My father was imprisoned twice for allegedly being responsible for the lost water pump 

from the place where he was working as a guard. He also had to pay a fine of 500 birr 

[US$27.65]. There was nobody to help my family and my mother told me to drop out of 
school and work to earn some income. I was engaged in fishing, farming activities and 
wage labour. I catch fish from the nearby lake for sale at market. I also work as a wage 

labourer on private irrigated land, which involves hoeing, weeding and watering.  

(Source: Woldehanna et al. 2011) 

All of the variables that were included to capture the impact of the opportunity cost of a 

child’s time on the probability of completing primary school were found to have a highly 

statistically significant effect. All of these variables were found to have an impact at the 1 per 
cent significance level. A unit increase in the number of hours spent by a child on domestic 
activities was found to reduce the probability of completing primary school by 11.4 per cent. 

Similarly, a unit increase in the number of hours spent on unpaid activities was found to 
reduce the probability of a child completing primary school by 11.7 per cent while a unit 
increase in the number of hours a child allocates to paid labour reduces the probability of 

completing primary school by 10.4 per cent.  

This result is supported by what parents had to say about child labour. During group 

interviews in 2007, parents of the Older Cohort children in Leki, a rural area in the Oromia 
region, told Young Lives how the daily labour affected the education of their children: 

Both daily labour and family work affect the education of the children. Many of the daily 

labourers have discontinued their education; most of them are young girls. These girls 

are mainly from the poor families – they help their families by engaging in daily work. 
During the summer season opportunities for daily labour are reduced because the 
irrigated plots are used for cereal production but the cash crop production starts during 

the spring, which directly coincides with the time of education and as a result many of 
them stop going to school. 

(Source: Young Lives Qualitative School Survey, 2010) 

These results are in line with our theory as there is a trade-off between the time allocated to 

non-school activities and school. The more time a child spends on domestic activities, unpaid 
activities and paid labour, the less time they have available for school-related activities and, 
therefore, the higher the likelihood them of dropping out of school. 

5.2.2.  Estimation results using the disaggregated datasets 

With the aim of identifying the determinants of drop-out, similar Weibull regressions were run 

using the disaggregated data based on the location of the household (rural/ urban) and the 
gender of the child. We first conducted log rank tests for the equality of survivor function for 

boys and girls and for rural and urban children. Under the null hypothesis that the survival 
functions of boys and girls (or rural and urban children) are the same, the test statistics have 
a Chi-squared distribution with one degree of freedom. The test result suggested that we 

reject the null hypothesis at 5 per cent indicating the survival functions of boys and girls are 
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not the same. Similarly we reject the null hypothesis that the survival function for rural and 
urban children is the same at 1 per cent, indicating the survival functions of rural and urban 
children are not the same (detailed results are provided in Table A1 in the Appendix). 

Therefore, we estimated separate Accelerated Failure Time (AFT) model using Weibull 
regressions for boys and girls and for rural and urban children (detailed results are provided 
in Tables A1 and A2 in the Appendix, respectively).  

Most of the results were found to be statistically insignificant as disaggregating the data 

further reduces the number of observations. However, the results provide some insight into 
how the various factors under consideration affect children living in rural areas relative to 
those living in urban areas, and girls relative to boys.  

Classification based on location: The household composition variables were found to have 

a statistically significant effect on the probability of children completing primary school in the 
urban areas. The number of boys in the household below the age of 7 was found to have a 
negative effect on the probability of a child completing primary school. The same was found 

to be true for the number of male household members who are 65 years and older. This 
could be the result of children being given responsibility to care for young children and elderly 
people at home. On the other hand, the number of boys between the age of 7 and 17 was 

found to have a positive effect on the likelihood of children completing primary school. One 
explanation for this could be that the children in the household help each other with school 
activities. These variables, however, were not found to have a statistically significant in the 

rural areas. 

The wealth level of households was found to have a statistically significant effect on the 

probability of children completing primary school only in urban areas. An increase in the 
wealth of a household was found to improve the child’s probability of completing primary 
school.  

The child’s age when he/she started school was found to have a negative and statistically 

significant effect on the probability of a child completing primary school in both the rural and 
urban areas. The impact was, however, found to be much greater for the rural areas than the 
urban areas. A rise in the age of children by one unit was found to reduce the probability of 

staying at school by 10.1 per cent in rural areas but by only 5.2 per cent in urban areas. This 
indicates that late enrolment is more likely to lead to rural children dropping out from primary 
school, not  the urban ones .  

The significance of the economic shock variables also differed based on the location of the 

households. Households’ experience of drought, crop failure, pests and/or diseases in Round 
2 was found to have a negative and statistically significant effect on the probability of a child 
completing primary school in rural areas. Similar to the case in the full model, children from a 

household that had had livestock die in the rural areas were found to have a higher 
probability of completing primary school than the children who did not. The death or illness of 
a household member was found to have a negative effect on the probability of completing 

primary school in both the rural and urban areas.  

In addition, the effects of children’s time allocation to domestic activities, unpaid activities and 

paid labour were all found to have a statistically significant effect on the risk of children 
dropping out of school regardless of the location of the household. An increase in the number 
of hours spent on each of these categories of activity was found to have a declining effect on 

the likelihood of a child completing primary school. 
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Classification based on gender of child: The number of boy household members below 

the age of 7 was found to have a negative effect on the probability of a girls finishing primary 
school. Similarly, the number of female household members between the ages of 17 and 65 

was also found to have a negative effect on the probability of boys completing primary 
school.  

Children’s age when they started school was found to have a negative effect on the 

probability of completing primary school for both boys and girls. The effect was, however, 

found to have a much bigger impact on girls than on boys. A unit increase in the age children 
started school reduce the chance of girls completing primary school by 13 per cent, but only 
by 7 per cent for boys.  

The wealth level of households exhibited a positive relationship with the probability of 

children completing primary school, for both boys and girls. The effect of a unit increase in 
this variable was slightly greater for boys (52.4 per cent) than for girls (48.7 per cent) 

Although the death or illness of household members did not have a statistically significant 

effect on the probability of children completing primary school, for either boys or girls, both 
households’ experience of the death of cattle and their experience of crop failure were found 

to have a statistically significant effect on the probability of boys and girls dropping out of 
school. Boys and girls from a household that has experienced drought, crop failure, pests 
and/or diseases were found to be less likely to complete primary education than children 

from households that have not. The probability of completing primary school was affected 
more negatively for girls (40.3 per cent) than for boys (31.9 per cent).  

Similar to the case with the full model and the disaggregated regressions, the death of 

livestock was found to have a positive relationship with the probability of completing primary 

school for both boys and girls. The effect was bigger for boys (49.2 per cent) than for girls 
(38.9 per cent). This could be because boys, rather than girls, tend to be the ones sent out to 
keep cattle.  

All of the variables representing a child’s time allocation are found to have a statistically 

significant effect on the risk of drop-out faced by children, regardless of the child’s gender. 
One should recall here that the same result was obtained in the full regression and the 
regression on the disaggregated data based on location.   

5.2.3. Estimation results from models incorporating economic shocks in 
different survey rounds 

To check for the robustness of the results of the initial regression, two other models were 

regressed which incorporate the economic shock variables of Round 2 and Round 3, 
separately. The statistical significance and the direction of relationship of the variables with 
the risk of dropping out of school remained the same in both the models, although the extent 

of the effects were found to be different.  

In the model incorporating economic shocks from Round 2, the wealth index variable was 

found to have a statistically significant relationship with the probability of completing primary 
school. This was also found to be true for the model with Round 3 shocks only. However, the 
effect was greater in the model containing Round 2 shocks (43.4 per cent) than in the model 

with Round 3 shocks (38.9 per cent).  

All of the variables that were incorporated to capture the effect of children’s time allocation to 

different activities were found to affect the probability of completing primary school in both 
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models. The effects of all of these variables was higher in the model containing Round 2 
shock variables than in the model incorporating Round 3 variables.  

The age children started school was also found to have a negative and statistically significant 

relationship with the probability of a child completing primary education in both of the models. 

The effect was also almost equal for both models.  

In the regression of the model that contains shock variables from Round 2 only, all of the 

economic shock variables were found to have a statistically significant relationship with the 
probability of completing primary school. In the model that contains shock variables from 

Round 3 only, the death or illness or of household members was found to have a statistically 
significant effect on the probability that the child completes primary school. It is only in this 
regression that a shock from Round 3 is found to have a statistically significant effect on the 

likelihood of children completing primary school.  

Table 7. Estimation results from models with economic shocks of separate rounds  

 Coefficient 

 Round 2 
shocks 

Round 3 
shocks 

Child and household characteristics   

Dummy for male-headed household 0.051 0.03 

 (0.74) 0.4 

Dummy for literate father  0.006 −0.026 

 (0.11) −0.49 

Dummy for attending preschool −0.084 0.008 

 (−0.94) 0.08 

Age of starting school −0.109*** −0.110*** 

 (−5.8) −5.4 

Number of boys aged 7 years or below −0.034 −0.022 

 (−0.82) −0.51 

Number of boys between the age 7 and 17  0.015 0.031 

 (0.54) 1.03 

Number of male family members between the age of 17 and 65 0.004 0.008 

 (0.16) 0.34 

Number of male family members aged 65 years and more −0.093 −0.123 

 (−1.26) −1.57 

Number girls less than or equal to 7 years old −0.046 −0.044 

 (−1.25) −1.16 

Number of girls between age 7 and 17 −0.006 0.015 

 (−0.2) 0.48 

Number of female family members between the age of 17 and 65 −0.026 −0.027 

 (−1.12) −1.1 

Number of female family members aged 65 years or older −0.022 −0.042 

 (−0.27) −0.5 

Wealth index 0.434** 0.389*** 

 (2.21) 1.88 

Child's time allocation   

Hours spent per typical day on domestic activities −0.121*** −0.119*** 

 (−6.62) −6.21 

Hours spent per typical day on unpaid activities −0.137*** −0.127*** 

 (−8.05) −7.01 

Hours spent per typical day on paid labour −0.117*** −0.114*** 

 (−7.86) −7.01 
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 Coefficient 

 Round 2 
shocks 

Round 3 
shocks 

Shocks in Round 2   

Dummy for death or illness of household members −0.315**  

 (−2.25)  

Dummy for death of livestock 0.607***  

 (3.26)  

Dummy for drought, crop failure, pests and diseases −0.393**  

 (−2.56)  

Shocks in Round 3   

Dummy for death or illness of household members  −0.286* 

  (−1.92) 

Dummy for death of livestock  0.055 

  (0.31) 

Dummy for drought, crop failure, pests and diseases  −0.201 

  (−1.08) 

Economic shocks interacted with time   

Interaction dummy for death or illness of household members in Round 2 
and time 

0.039  

 (1.45)  

Interaction dummy for death of livestock in Round 2 and time −0.082***  

 (−2.59)  

Interaction dummy for drought, crop failure, pests and diseases in Round 2 
and time 

0.099***  

 (3.75)  

Interaction dummy for death or illness of household members in Round 3 
and time 

 0.042 

  (1.5) 

Interaction dummy for death of livestock in Round 3 and time  0.004 

  (0.11) 

Interaction dummy for drought, crop failure, pests and diseases in Round 3 
and time 

 0.052* 

  (1.78) 

Constant 4.156 4.117 

 (14.72) (12.66) 

ln_p 1.512*** 1.492*** 

 (13.76) (11.55) 

p 4.534 4.446 

1/p 0.221 0.225 

Note: *** p<0.01, ** p<0.05, * p<0.1; Number of observations 970  
Source: Own computation based on Young Lives Older Cohort data. 
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6. Summary and conclusion 
Using data from the Older Cohort of the Young Lives sample in Ethiopia, this paper explores 

the associates of idiosyncratic and covariate economic shocks, the resulting work burden on 
children  and the effect of these on primary education completion and primary school drop-

out rates. The paper uses an AFT model with Weibull distribution to analyse the relationship 
between economic shock and the likelihood of children completing primary education or 
dropping out.  

In addition to the estimation of the full model, separate regressions for boys and girls and for 

rural and urban children were run to check for the robustness of the results and to identify the 
relative importance of associates of primary school drop-out rates among different groups of 
households.  

The results of the regression showed that children who belong to a household that 

experienced the death or illness of a household member in Round 2 faced more risk of 
dropping out of primary school in Round 3, compared to children whose households did not 
face such shocks. The results also show that the same shock has a statistically significant 

effect on the risk of children from urban households and girls dropping out of school.  

Furthermore, children from a household that has experienced death of livestock were found 

to face less risk of dropping out primary school than children who belong to households that 
have not faced the death of livestock. At first glance, this result seems unexpected as an 
economic shock is thought to affect children’s schooling negatively. However, the death of 

livestock reduces the workload on children and allows more time to be allocated to school 
and therefore reduces their chance of dropping out. This result remained the same in the 
alternative estimations as well. Moreover, the separate estimations made for boys and girls 

and for rural and urban children showed that this economic shock has a statistically 
significant effect on the risk of children dropping out of primary school ins rural areas and 
among boys. 

Children’s allocation of time to domestic activities, unpaid activities and paid labour were all 

found to be highly statistically significant in all of the estimations regardless of the type of 
model or the data used. All of these variables had an increasing effect on the risk of children 
dropping out of primary school. Households’ wealth, measured by the wealth index, was also 

found to be statistically significant in almost all of the estimations. Wealth was found to have 
a negative relationship with the risk of children dropping out of school, indicating that a 
reduction in poverty is crucial to improve completion and reduce drop-out of children from 

school.  

The fact that these shocks are experienced at the household level shows that social 

assistance programmes should include not only covariate shocks but also idiosyncratic 
shocks, which households experience on their own, if the desired result is to strengthen the 

country’s accumulation of human capital. Moreover, it is important to link primary education 
to social protection by recognising that shocks affect households’ ability to send their children 
to school. Social protection should help households cope with the various kinds of shock. In 

addition, providing households with incentives to make their children attend school instead of 
having them spend their time on paid and unpaid work would also contribute to a reduction in 
the probability of children dropping out primary school. This could be done by introducing a 

cash transfer programme conditional on children’s attendance at school or on reshaping the 
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existing social protection programme, the PSNP, so as to incorporate a cash transfer 
component conditional on school attendance.   

A good model for this is Progresa, which is a conditional cash transfer programme operating 

in Mexico. De Janvry et al. (2006) investigated whether children whose families are recipients 

of conditional transfers are insulated from the impacts of shocks on school enrolment and 
work. The results of the study showed that conditional cash transfer programmes contributed 
positively to the protection of children’s enrolment in school, which indicates that conditional 

cash transfer programmes can act as safety nets that enable poor children to attend school.  

In this regard, reducing school drop-out rates and improving primary education completion 

rates is not just a question of changing education policy, but also of addressing other social 
and economic issues and hence these questions should concern not only that the Ministry of 

Education, but also policymakers and officials in other sectors.  
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 Appendix  

Table A1. AFT model – Weibull regression by location (rural/ urban) 

 Coefficients 

 Urban Rural 

Child and household characteristics   

Dummy for boy index child −0.041 −0.076 

 (−0.39) (−1.000) 

Dummy for male-headed household −0.091 0.099 

 (−1.07) (1.23) 

Dummy for literate father  0.006 −0.023 

 (0.09) (−0.4) 

Dummy for attending preschool 0.005 −0.051 

 (0.06) (−0.41) 

Age of starting school −0.053*** −0.101*** 

 (−2.72) (−4.62) 

Number of boys aged 7 years or below −0.108** −0.012 

 (−2.23) (−0.26) 

Number of boys between the age 7 and 17  0.112** −0.012 

 (2.38) (−0.36) 

Number of male family members between the age of 17 and 65 0.004 0.022 

 (0.12) (0.87) 

Number of male family members age 65 years and more −0.176** −0.008 

 (−1.99) (−0.09) 

Number girls less than or equal to 7 years old −0.081 −0.021 

 (−1.54) (−0.51) 

Number of girls between age 7 and 17 0.061 −0.034 

 (1.2) (−1.07) 

Number of female family members between the age of 17 and 65 −0.002 −0.031 

 (−0.08) (−1.18) 

Number of female family members aged 65 years or older 0.311 −0.102 

 (1.33) (−1.22) 

Wealth index 0.606** 0.246 

 (2.06) (1.01) 

Child’s time allocation   

Hours spent per typical day on domestic activities −0.059** −0.129*** 

 (−2.99) (−5.89) 

Hours spent per typical day on unpaid activities −0.069*** −0.131*** 

 (−3.28) (−6.58) 

Hours spent per typical day on paid labour −0.077*** −0.107*** 

 (−4.02) (−6.38) 

Shocks in Round 3   

Dummy for death or illness of household members  −0.386* −0.356** 

 (−1.74) (−2.2) 

Dummy for death of livestock  −0.170 0.571** 

 (−0.5) (2.97) 

Dummy for drought, crop failure, pests and diseases  1.491 −0.430*** 

 (0.000) (−2.3) 
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 Coefficients 

 Urban Rural 

Shocks in Round 2   

Dummy for death or illness of household members  −0.363 −0.100 

 (−1.56) (−0.6) 

Dummy for death of livestock −0.551 −0.035 

 (−1.49) (−0.22) 

Dummy for drought, crop failure, pests and diseases −0.157 0.060 

 (−0.6) (0.3) 

Economic shocks interacted with time   

Interaction dummy for death or illness of household members in Round 2 
and time 

0.046 0.054* 

 (1.44) (1.68) 

Interaction dummy for death of livestock in Round 2 and time 0.031 −0.080** 

 (0.63) (−2.43) 

Interaction dummy for drought, crop failure, pests and diseases in Round 2 
and time 

−0.068 0.102*** 

 (0.000) (3.18) 

Interaction dummy for death or illness of household members in Round 3 
and time 

0.053 0.005 

 (1.52) (0.16) 

Interaction dummy for death of livestock in Round 3 and time 0.095 0.023 

 (1.32) (0.72) 

Interaction dummy for drought, crop failure, pests and diseases in Round 3 
and time 

0.038 −0.001 

 (0.89) (−0.02) 

Constant 2.772 4.075 

 (12.73) (11.36) 

ln_p 2.825 1.587 

 (13.38) (11.55) 

p 16.863 4.888 

1/p 0.059 0.205 

Number of observations  970 

Note: *** p<0.01, ** p<0.05, * p<0.1  
Source: Own computation based on Young Lives Older Cohort data. 
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Table A2. AFT model – Weibull regression for boys and girls  

 Coefficients 

 Boys Girls 

Child and household characteristics   

Dummy for male-headed household −0.002 0.070 

 (−0.03) (0.93) 

Dummy for literate father −0.008 −0.031 

 (−0.08) (−0.56) 

Dummy for attending pre-school −0.190* 0.065 

 (−1.8) (0.7) 

Age of starting school −0.073*** −0.131*** 

 (−3.26) (−6.78) 

Number of boys aged 7 years or below 0.023 −0.076* 

 (0.5) (−1.69) 

Number of boys between the ages of 7 and 17  0.056 −0.001 

 (1.31) (−0.04) 

Number of male family members between the ages of 17 and 65 0.039 −0.006 

 (1.48) (−0.22) 

Number of male family members aged 65 years and more 0.038 −0.044 

 (0.35) (−0.6) 

Number girls less than or equal to 7 years old −0.034 −0.001 

 (−0.8) (−0.03) 

Number of girls between the ages  of  7 and 17 −0.027 0.010 

 (−0.68) (0.37) 

Number of female family members between the ages of 17 and 65 −0.056** 0.008 

 (−2.43) (0.3) 

Number of female family members aged 65 years or older 0.002 −0.066 

 (0.02) (−0.91) 

Wealth index 0.524** 0.487** 

 (2.14) (2.39) 

Child’s time allocation   

Hours spent per typical day on domestic activities −0.062*** −0.121*** 

 (−2.97) (−5.93) 

Hours spent per typical day on unpaid activities −0.118*** −0.100*** 

 (−5.86) (−5.22) 

Hours spent per typical day on paid labour −0.113*** −0.083*** 

 (−6.17) (−5.48) 

Shocks in Round 2   

Dummy for death or illness of household members −0.208 −0.187 

 (−1.12) (−1.24) 

Dummy for death of livestock 0.493** 0.389* 

 (2.3) (1.9) 

Dummy for drought, crop failure, pests and diseases −0.319* −0.403** 

 (−1.7) (−2.2) 

Shocks in Round 3   

Dummy for death or illness of household members −0.276 0.024 

 (−1.58) (0.13) 

Dummy for death of livestock −0.223 −0.057 

 (−1.2) (−0.27) 

Dummy for drought, crop failure, pests and diseases  −0.342 0.190 

 (−1.59) (0.81) 
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 Coefficients 

 Boys Girls 

Economic shocks interacted with time   

Interaction dummy for death or illness of household members in Round 2 and 
time 

0.047 0.005 

 (1.26) (0.19) 

Interaction dummy for death of livestock in Round 2 and time −0.059 −0.065** 

 (−1.58) (−2) 

Interaction dummy for drought, crop failure, pests and diseases in Round 2 
and time 

0.081** 0.081*** 

 (2.27) (2.65) 

Interaction dummy for death or illness of household members in Round 3 and 
time 

0.037 −0.007 

 (1.08) (−0.24) 

Interaction dummy for death of livestock in Round 3 and time 0.051 0.028 

 (1.33) (0.79) 

Interaction dummy for drought, crop failure, pests and diseases in Round 3 
and time 

0.066* −0.007 

 (1.7) (−0.22) 

Constant 3.376 4.029 

 (11.37) (13.47) 

ln_p 1.7*** 2.217*** 

 (11.82) (14.02) 

p 5.474 9.178 

1/p 0.183 0.109 

Number of observations   970 

Note: *** p<0.01, ** p<0.05, * p<0.1 
Source: Own computation based on Young Lives Older Cohort data. 

Table A3. Log rank test for equality of baseline survival function between boys and girls 

 Events observed Events expected  

Gender    

Girl  41 51.37  

Boy 61 50.63  

Total 102 102  

Chi2(1)    4.29 

P>Chi2    0.0383 

The null hypothesis: the survival functions of boys and girls are the same. 

Table A4. Log rank test for equality of baseline survival function between urban and 
rural households 

 Events observed Events expected  

Type of site    

Rural 85 54.25  

Urban 17 47.75  

Total 102 102  

Chi2(1)    38.61 

P>Chi2    0 

The null hypothesis: The survival functions of rural and urban children are the same. 
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