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  Although multiple issues affect the decision to drop out of school in Malawi, income 

shocks are one of these reasons that can be corrected through government intervention. Using 

survey data, this analysis separately measures the relationship between aggregate and 

idiosyncratic income shocks on the likelihood that a student drops out of school in Malawi. The 

results indicate that idiosyncratic income shocks increase the likelihood of dropping out of 

school by 4.84 percentage points on average while aggregate income shocks have no effect. This 

finding is important because it suggests that policy makers should focus resources to create and 

implement programs to ameliorate the effect of idiosyncratic shocks, instead of spending on 

social programming for aggregate shocks. 
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INTRODUCTION 
 
 “Progress as a nation can be no swifter than our progress in education.”  
        --John F. Kennedy 
         

Education is one the most productive investments a family or a nation can make in its 

children.  It is also possibly the most comprehensive policy tool for development, with benefits 

extending to health, labor, civic participation and even the environment.  At a broad level, a 

quality education has been shown to boost GDP growth, promote civic involvement and even 

benefit environmental sustainability.  Education also improves individual health and 

productivity, with an especially pronounced effect for women.  More educated women are more 

likely to use family planning methods and studies have shown that each additional year of 

secondary schooling reduces fertility by 10% (World Bank, 2012).  Educated women are also 

more likely to seek medical care for themselves and their families; women with higher levels of 

education have lower maternal mortality rates and their children get more immunizations and 

have better nutrition. Education also improves labor productivity; worldwide, each additional 

year of education increases wage earning by 10%, with even more pronounced benefits in poor 

countries and for women (World Bank, 2012).  Furthermore, the intergenerational effects of 

education compound the benefits of investing in education.  Girl’s whose mothers have formal 

education generally remain in school longer and receive more education (World Bank, 2012).  In 

short, education improves lives today in the future.  

 But education can be expensive, both in terms of the price of schooling and in the 

opportunity cost of lost labor.  This is especially true in developing countries where children still 

represent an important source of household income.  This cost becomes even more pronounced 

in the face of severe economic shocks, such as unexpected crop loss, a death in the family, 
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drought or rising food prices.  In societies with adequate consumption smoothing capabilities, 

families can survive these hard times using available credit markets or social safety nets.   But 

for the poorest families in the poorest countries, household must resort to drastic measures to 

survive and an income shock can quickly become an issue of life or death.   

For Malawi, a rural, agricultural society where over half the population lives on less than 

one dollar per day, an income shock can be detrimental to the population. Most Malawians have 

no access to credit or social safety nets and in the absence of such capabilities, families struggle 

to survive during income shocks.  Some families sell off livestock and other assets. Others 

migrate to cities in search of wage labor.  Many cut food consumption for themselves and their 

children.  A particularly common way for poor families to cope with income shocks is to remove 

their children from school, both saving on school fees and contributing to the household income. 

In Malawi, this is a common coping mechanism. For example, during the 2001/2002 drought, the 

worst drought on record for Malawi, over 500,000 students dropped out of school (BBC News, 

2002). 

 Research has shown that removing children from school and using their labor to smooth 

consumption is a common practice in low-income countries.  Jacoby and Skoufias (1997) 

showed that children in India often skipped school to help out on family farms.  Beegle et al. 

(2003) showed that in Tanzanian households that experienced a transitory income shock, such as 

an unexpected crop loss, children’s time was transferred from education to household labor.  

Evidence from Cote d’Ivoire illustrates that households responded to a drought by decreasing 

school enrollment, and that the effect was more pronounced for girls than for boys.  Ferreira and 

Schady (2009) added to the evidence and showed how macroeconomic shocks, such as a 

financial crisis or drought, increased school enrollment in high-income countries and decreased 
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enrollment in the poorest countries, likely due to the difference in the benefits of children 

entering the labor market in poor countries.  

Although a common practice, cutting investments in education is a particularly 

detrimental response to income shocks because of the multitude and magnitude of the benefits 

from education.  Children who quit school usually never return and they will never be able to 

make up the lost benefits of their foregone education—benefits to health, future earnings, their 

children and overall economic growth.  

This paper adds to the current literature on income shocks and education by investigating 

the effect of a household level income shock on the likelihood of a child dropping out of school. 

The data come from the Third Integrated Household Survey (IHS3), collected by the National 

Statistics Office of Malawi under supervision by the World Bank.  Using families that 

experienced one or more shocks during the time period, I construct a model that investigates 

whether living in a household that suffers from a severe income shock increases the likelihood of 

school dropout in Malawi.  

The paper proceeds as follows.  Section one reviews the existing literature on the benefits 

of education to growth and development, the relationship between income shocks and school 

enrollment, and gives a background of the educational sector in Malawi.  Section three describes 

the data and section four discusses methodology.  Results and the analysis are found in section 

five and section six concludes the research.   
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REVIEW OF EXISTING LITERATURE  

Education is pivotal to a country’s growth and development.  Unfortunately, in many 

developing countries education consumption is still too low for the economy and citizenry to 

fully exploit the private and public returns to education.   This is especially true in Malawi; only 

about 40% of student finish primary school and only half of those students enter secondary 

school (UNICEF, 2010).  Although multiple issues affect the decision to drop out of school, one 

issue that can be corrected through government intervention is school dropouts associated with 

household economic shocks.  During the time of a severe income declines, households must 

identify alternative sources of income while simultaneously cutting overall consumption.  In 

Malawi, one of the more obvious solutions for households is to substitute children’s labor for 

education.  Unfortunately, as eloquently stated by Alain de Janvry, the “short-run consumption 

smoothing gains for the household obtained by taking children out of school result in long-term 

losses in these children’s human capital” (de Janvry, 2006, pg. 372). 

The literature on education, income shocks, and schooling is outlined as follows: Section 

one provides an overview of the theoretical and empirical basis for the important of education to 

growth and development, section two describes the situation of the education system in Malawi 

with respect to income shocks, and section three reviews the existing literature on the effect of 

income shocks on education investment in developing countries.  

Education and Growth 

In the 80s and 90s, economists began to explicitly model education as a driver of growth 

and theoretically illustrate a direct and positive link between education and overall economic 

growth (Mankiw et al., 1992; Lucas, 1988; R. Barro, 1998, Romer, 1986).  Empirical research 

using a variety of techniques and settings has confirmed these theoretical models; returns to 
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education investment have been consistently positive.  On average, each additional year of 

education is associated with an 11.4% increase in wages in Sub-Saharan Africa, and because of 

diminishing returns, countries with the lowest levels of education experience the highest rates of 

return (Psacharopolous, 2004).  Today there is no question that as the main driver of literacy and 

numeracy, education leads to a more productive labor force, social cohesion and a citizenship 

that can better absorb new information and technology (Boissiere, 2004). 

Although private gains from education capture a large part of the effect of education on 

economic growth, the labor market cannot fully capture the social benefits of education. It is 

likely that because of positive externalities, which extend the benefits of education beyond the 

person to society as a whole, the true returns to education are even larger.  Although social 

returns to education have been documented in OECD countries, it is difficult to quantify these 

returns, especially in the context of developing economies.  As a result, the empirical evidence is 

mixed (Psacharopolous, 2004).  In Sub-Saharan Africa, Appleton and Balihuta (1996) found that 

the primary school level of a farmer in Uganda positively affected both personal farm output and 

the output of neighbors, most likely through the ability to absorb technological knowledge and 

disseminate it to other farmers. Weir (1999) also found positive externalities of education for 

farmers in Ethiopia, although these findings have been contested (Psacharopolous, 2004).  

Krueger and Lindahl (2001) concluded that positive externalities of education almost certainly 

influence overall economic growth and development. Furthermore, they posit that the benefits 

are most likely greatest in developing economies and that data collection and measurement error 

are the main sources of ambiguous empirical results.   

In short, education is vital to economic growth and development, but the benefits are 

especially important in developing countries. In Malawi, education is hugely important; 



6 
 

Psacharopolous (2004) showed that the private rate of return on education investment in Malawi 

is an increase in wages by 15.7% for each additional year of primary education and 16.7% for 

each additional year of secondary school (pg. 124).  Social returns are estimated to be equally as 

high; 14.7% and 15.2% for each additional year of private and secondary school respectively 

(pg. 124). Unfortunately, Malawi has yet to capitalize on the growth benefits of education 

because of the low levels of education consumption. 

Education in Malawi: 

In 1994, the government of Malawi took a major step to increase education levels by 

abolishing primary school fees, and today around 95% of school-aged children enroll in primary 

school.  Unfortunately, although most children enroll in primary school only 60% progress to 

grade 6 and only 40% ever complete primary school. In fact, primary completion rates are lower 

now than they were in the early 90s and Malawi is not on track to meet the Millennium 

Development goal of Universal Primary Education (Cost, Financing and School Effectiveness, 

2004).  

At the core of the abysmal education situation is extreme poverty.  Around 50% of 

Malawi’s population lives below the poverty line of $1 per day and 24% of the population is 

defined as “ultra-poor,” or living on less than 50 cents per day (World Bank, 2012).   

Furthermore, the distribution of poverty is highly unequal and urban biased.  Only 4.3% of urban 

residents are ultra-poor compared to 28.1% of the rural population and the bottom quintile of the 

population has a 20-percentage point lower rate of net enrollment than the highest (Cost, 

Financing and School Effectiveness, 2004; World Bank, 2012).  

Poverty affects education through multiple channels.  In such a poor environment 

education is expensive, both in terms of the price of schooling and in the opportunity cost of 



7 
 

children attending school, and widespread malnourishment reduces school attendance and 

achievement. Primary school should be free in theory, but in reality, households incur much of 

the cost of school because they still pay for the primary inputs of education such as textbooks 

and school uniforms.  On average, families spend an amount equivalent to 80% of the 

government’s per-pupil education expenditure.  (Cost, Financing and School Effectiveness, 

2004).  In addition to the higher price of education, the opportunity cost of education is much 

higher for the poorest families.  As boys and girls age, their labor becomes a more important 

input to household income, especially in subsistence environments like Malawi. Malnourishment 

also plays an important role in school dropouts.  Over half the population in Malawi is 

undernourished, and attendance rates and school ability are negatively affected by hunger. This 

is especially true during time from November to April when harvests are low; during this time 

absenteeism rises as families keep children out of school to work for or to find food (Cost, 

Financing and School Effectiveness, 2004).   

The relationship between poverty and education consumption in Malawi becomes 

especially important when households are faced with an income shock.  When households, who 

are already resource constrained, experience a sudden decrease in income they must identify 

alternative sources of income and cut current consumption. The high price of school and the high 

opportunity cost schooling children is amplified during a time of economic crisis, and often, the 

most apparent course of action for households is to cut education consumption.   

Income Shocks and Education Investment: 

 There is a large body of literature illustrating the detrimental effect of an income shock on 

children’s education consumption.  In one of the seminal works on education and child labor, 

Jacoby and Skoufias (1997) observed that children in rural India were skipping school to work 
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on family farms.  Using seasonal fluctuations in school attendance, they showed that children act 

as a form of self-insurance against aggregate and idiosyncratic income shocks.  Beegle et al. 

(2007) expanded on Jacoby and Skoufias’s work by looking at children’s labor markets in 

Tanzania.  They showed that families used child labor to help smooth household consumption 

during times of idiosyncratic agricultural shocks; during such a shock children’s work hours 

increased by 10 hours per week on average, often at the expense of education.  

Taking a different approach, Jensen (2000) instrumented for an income shock using 

standard deviation differences in average rainfall in Cote D’Ivoire.  He found that school 

enrollment rates dropped by 20 percentage points more in regions that suffered from a severe 

drought than similar regions with average rainfall. He found school enrollment rates declined by 

11 percentage points for boys and 14 percentage points for girls in shock affected areas while 

actually increasing in other areas.    

Using panel data from Madagascar, Glick et al. (2011) also showed that children’s labor 

operates as a “risk-coping mechanism” for households faced with economic shocks such as 

family illness, death or unemployment.  However, when they look specifically at agricultural 

income shocks, such as a drought, they found that the probability of pulling children out of 

school did not increase.  They hypothesize that this could be due to family’s familiarity with 

such income shocks; they may have built in safety nets so that they do not have to pull children 

out of school. 

Although a seemingly common practice, reducing education consumption is actually last 

resort for families.  Fereirra and Schady (2009) illustrated that in households with access to well-

developed credit markets, shocks should not have an effect on child schooling because 

households can borrow to smooth consumption.  The empirical evidence overwhelmingly 
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supports this; with adequate access to credit, households spend down their assets instead of 

substituting children’s school for work (Jensen, 2000; Hall and Glewwe, 1998; Beegle et al., 

2003) 

Although the mitigating effects of access to credit are known, many rural poor 

households do not have access to private sector or community-based credit markets.  In response 

to this market failure, governments can step in and provide assistance to prevent households 

from reducing education consumption.  De Janvry et al. (2006) proved that government cash 

transfers helped mitigate the detrimental effects of an income shock on school enrollment in 

Mexico. Families who received cash transfers as part of the Progresso Program used the transfers 

to consumption smooth instead of reducing schooling and increasing children’s labor.   

Ferreira and Schady (2009) outlined a useful framework in examining the characteristics 

that effect the decision to substitute labor for schooling in the face of an economic shock. They 

argue that the effects of an income shock on child schooling should be theoretically ambiguous.  

According to their model, a large loss in income from the economic shock would encourage 

households to stop schooling and use children's labor for consumption smoothing. This 

substitution would provide additional income both from school fees and from additional wages.  

But pushing against that effect, if the shock affects the overall wages in an economy, schooling 

would be encouraged because the opportunity cost of school would decrease.  Which effect 

dominates depends on initial household income, access to credit, size of the shock, and quality of 

schooling.   

Although the evidence proves that households reduce education consumption as a risk-

coping mechanism, there is less evidence on which households are most vulnerable to using this 

detrimental coping mechanism.  While the absence of credit is a clear constraint, the relationship 
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between other household characteristics, such as family size, parental education, household head 

gender, children’s gender, and age is empirically ambiguous.   

Hall and Glewwe (1998) used panel data from Peru in the 1980s when the country 

suffered from serious macroeconomic instability to assess characteristics that increased a 

household’s vulnerability to aggregate economic shocks. They found that gender of the 

household head did not statistically increase vulnerability to the shock, but families with more 

children were more vulnerable likely because larger families have lower per capita income.  But 

Glick et al. (2011) found that families were more likely to reduce girls education than boys in 

response to an income shock in Madagascar.   

Like Hall and Glewwe, Yamaichi et al. (2009) found that the education of the household 

head significantly reduced the negative effect of the drought on school enrollment in both 

Ethiopia and Malawi.  But in contrast, they found ambiguous effects of household size on 

education; larger households decrease the effect of the drought on school enrollment in Malawi 

but increased the effect in Ethiopia.  Other studies have shown that age is an important 

consideration, older children can earn higher wages on the labor market and households are more 

likely to reduce education for older children than younger children (Beegle et al, 2003).   

In Malawi, it is clear that families resort to reducing education consumption as a coping 

mechanism.  In fact, the 2001 drought in Malawi reduced school progression by 1 year 

countrywide (Yamauchi et al., 2009).  Additionally, some of the most heavily cited reasons for 

missing school stem from income shocks and are exacerbated by low initial income levels: 

illness, funerals, work, hunger, and school fees (Cost, Financing and School Effectiveness, 

2004).   But because research is mixed on the association between many household 
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characteristics and the likelihood that families will cut education consumption during an income 

shock, government assistance cannot be effectively targeted to the most vulnerable households.   

This research builds on the theoretical framework and empirical findings of the 

detrimental effects of an income shock on education by estimating the different effect that 

aggregate and idiosyncratic income shocks have on school dropout in Malawi.  Dropout rates in 

Malawi are high, with less than 40% of students making it to secondary school, and education 

levels are critically low. Encouraging education and reducing dropouts is an important policy 

goal because of the many benefits to education including labor market returns, social benefits 

and economic growth.  Policy makers must be cognizant of the reasons that children stop 

schooling in order to effectively combat the problem. Although income shocks are only one of 

the many reasons that children dropout of school, it is one constraint to education in Malawi that 

policy makers can efficiently and effectively overcome.   
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DATA  

The data for this analysis come from the Third Integrated Household (IHS3) Survey 

conducted by the National Statistics Office of Malawi and is publically available for download 

on the World Bank website.  The survey is designed to provide information to the Malawian 

government on the living conditions and poverty of households in the country and collects 

information on basic household characteristics, demographics, agricultural data, and community 

characteristics.   

Survey participants were randomly selected for the IHS3 using a two-stage stratification 

design.  During the Second Integrated Household Survey (IHS2), Enumerator Areas were 

established for data collection based on the geo-political regions of Malawi.  Major cities were 

divided into 2 districts for rural and urban populations and the island area around Lake Malawi 

was excluded from the sampling design because of low population and high survey collection 

costs. The first stage of sampling for IHS3 randomly selected Enumerator Areas to visit from 

these previously assigned areas.  In total, 763 Enumerator Areas were chosen from 31 districts.  

In the second stage of sampling, households were randomly selected from each of these areas in 

which to conduct interviews, totaling 12, 271 households.   

This analysis utilizes a subset of the larger IHS3 data set.  In order to analyze the effect of 

households-level income shocks on school enrollment, only observations for school-age students 

are considered.  Unfortunately, because there is no mandated starting or ending age for students 

in Malawi, students begin school at different ages and attend school at infrequent intervals.  I 

classified children between the ages of 7 to 17 as school-age and then cut the data set to include 

only those observations.  I also dropped from the data children who had never attended school.  
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If a student had never attended school, they did not provide useful data on the likelihood of 

dropping out.   

Although demographic and education characteristics were collected at the individual 

level, information on income shocks, household wealth, access to credit and safety nets was 

collected at the household level.  For information collected at the household level, I assigned 

values to each child that corresponded to the overall household value.  For example, children 

living in the same household were assigned the same data for household characteristics. 

Analyzing income shocks and school dropout at the individual level allowed for a richer analysis 

that could differentiate between individual characteristics, such as gender, age and relationship to 

the household head.   

 For this analysis, enrollment was measured by a dichotomous variable that represented 

whether a student had permanently or temporarily dropped out of school in the past year.  Two 

groups of students were included in the dropout category, which took the value of one for the 

dichotomous variable.  First, students who had attended school the previous year but indicated 

that they would not be attending in the upcoming year were considered dropouts.  Second, the 

dependent variable took the value of one if a child had withdrawn for a time period of greater 

than 2 weeks in the previous year.  The IHS3 survey asked three questions of households that 

were used to create this variable.  First, students who answered yes to the question “Did you 

attend school in the last completed year” but answered no when asked “Are you currently 

attending school or, if school is not now in session, did you attend school in the session just 

completed and plan to attend next session?” were assigned a one value.  Secondly, any child who 

answered “yes” to the question, “At any time in the past 12 months did you temporarily 

withdraw from school so that you missed more than two consecutive weeks of school” was 
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assigned a one value. Students who dropped out of school are a only small percentage of total 

children, around 14% of this dataset.  About three fourths of students who dropped out withdrew 

in the past year, while only one fourth decided not to continue at the end of the year (Table 1).  

Table. 1: Composition of Dropout 
 Obs % of 

Dropouts 
Mean St. Dev Min Max 

Total Dropout 490 -- .1378 .3447 0 1 
Withdrew 
Did not continue 

115 
375 

23.47 
76.53 

-- 
-- 

-- 
-- 

0 
0 

1 
1 

total n=3557 
 

Additionally, the overwhelming majority of these children live in a household that has 

experienced an economic shock in the past 12 months (Table 2).  This is not surprising for a 

country with such endemic poverty.  As previously discussed, any idiosyncrasy in income can 

have major effects on household welfare, especially in a society that is primarily agricultural and 

susceptible to drought and flood.  Households experience a variety of income shocks, including 

deaths, job loss, and business failure, but the overwhelming majority of household shocks are 

related to agriculture (see Table 7, Appendix A).  

Table 2: Descriptive Statistics 
 n Mean St. Dev. Min Max 

Proportion who experience an 
Aggregate Shock 

3557 .6362 .4812 0 1 

Proportion who experience an 
Idiosyncratic Shock 

3557 .2960 .4566 0 1 

Proportion Rural 3557 .7936   .4047   0 1 
Proportion Female 3557 .5423 .4983 0 1 
Age 3557 12.40 3.098 6 17 
Hours worked per week 3557 6.876 10.84 0 91 
Hours spent on chores 3557 .4579 .6875 0 6 
Proportion with educated Mother 3557 .1619 .3684 0 1 
Proportion with educated father 3557 .3455 .4756 0 1 
Received Safety Net 3557 .2336 .4232 0 1 
Receives Credit 3557 .1870 .3900 0 1 
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Following the literature that suggests income shocks have an effect on school enrollment, 

I use this data to estimate the effect that a household level income shock has on the likelihood of 

dropping out of school.  The literature also suggests that idiosyncratic income shocks, such as 

familial death or job loss may have a different effect on school dropout than an income shock 

that affects an entire community as a whole, such as a drought or flood. As a result, I separately 

measure the effect of an idiosyncratic shock and aggregate shock on the probability of dropping 

out of school to reflect the different mechanisms through which these shocks may affect school 

dropout. I included droughts, floods, earthquakes, unusual prices for agricultural inputs and 

outputs and unusual food prices as aggregate income shocks because these economic shocks 

affects an entire community and is not specific to a household. Idiosyncratic income shocks, 

sudden onset economic shocks specific to households, include reductions in earning, business 

failure, job loss, death in the household, new birth, illness, theft, conflict and breakup of the 

household (see Table 7, Appendix A).    

I hypothesize that household level idiosyncratic income shocks will increase the 

likelihood that a child will drop out of school in Malawi.  The formal hypotheses for this analysis 

is as follows: 

H0: Experiencing an idiosyncratic, household income shock does not affect the likelihood 

that a child drops out of school  

HA: Experiencing an idiosyncratic household income shock does affect the likelihood that 

a child drops out of school  

I hypothesize that aggregate level idiosyncratic income shocks will also increase the 

likelihood that a child will drop out of school in Malawi.  The formal hypotheses for this analysis 

is as follows: 
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H0: Experiencing an aggregate income shock does not affect the likelihood that a child 

drops out of school  

HA: Experiencing an aggregate income shock does affect the likelihood that a child drops 

out of school  

As an initial test, I used a difference in means test to ensure that there is a statistically 

significant different between students who have dropped out of school that have and have not 

experienced an income shock. This test proves that a higher proportion of students that dropped 

out of school live in households that experienced an idiosyncratic income shock in the past year 

(Table 3). However, the test also shows that there is no statistically significant different in the 

proportion of dropouts who have and have not experienced an income shock at the aggregate 

level (Table 4).  

Table 3: Difference in Means of School Dropouts for Idiosyncratic Income Shocks 
 Proportion 

with shock 
Proportion 

without shock 
Difference Standard Error 

Dropout .1624 .1274 .0350* .0126 
*significant at .001 level 

Table 4: Difference in Means of School Dropouts for Aggregate Income Shocks 
 Proportion 

with shock 
Proportion 

without shock 
Difference Standard Error 

Dropout .1389 .1360 .0027 .0120 
 

 

While this evidence is suggestive that an income shock influences the likelihood of 

dropping out of school, it is not conclusive. There are differences in determinants of school 

enrollment that exist between households that have and have not experienced income shocks, and 

this test does not account for those differences. Additionally, there are a variety of other factors 

that are correlated with experiencing an income shock and affect the likelihood of dropping out 
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of school.  Multiple regression can be used to control for these additional factors and isolate the 

effect of income shocks on the likelihood that a child drops out of school.    
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METHODOLOGY  

Because the dependent variable is a dichotomous variable that represents whether or not a 

student has dropped out of school, regular OLS estimates will only produce accurate estimations 

for children at the center of the data distribution.  Luckily, a probit model overcomes this 

functional form dilemma. The probit model calculates maximum likelihood estimates as a 

probability that a child will have dropped out of school in the past year.  The probit model 

provides the most accurate picture of the magnitude and significance of the effect of an income 

shock on the probability of dropout; however, the model is not directly interpretable.  The Linear 

Probability Model (LPM) has the advantage that coefficient estimates can be directly interpreted 

as the marginal effect of the coordinating variable.  Because both models have advantages and 

disadvantages, both models are reported. The formal analysis is based on probit estimates 

because they are most accurate while LPM estimates are included for reader convenience.   

Although an income shock is one factor that influences education, households must 

consider many factors when considering the decision to start, continue, or end a child’s 

schooling.  Because of the complexity of these decisions, there are certainly many other factors 

that both affect a child’s enrollment status and are correlated with household income shocks.  In 

a bivariate regression that only considered presence of an income shock as an influencing factor 

on a child’s enrollment status, the coefficient estimate would most certainly be biased because 

the estimate would encompass all additional factors.  As a result, the coefficient estimate for 

income shocks would not measure the true effect of income shocks on the likelihood of dropping 

out of school.  In order to isolate the effect of income shocks, other omitted factors can be 

controlled for in the model. 
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To establish what variables should be controlled for in this model, I used the existing 

literature as my guide.  The literature suggests that the decision to reduce education consumption 

as a coping mechanism depends primarily on the opportunity cost of schooling.  Additionally, I 

incorporated variables suggested by Ferreira and Schady (2009), who theorize that education 

decisions are affected by a household’s access to credit, initial household income and the size of 

the shock.  

Key Variable of Interest: 

 The two primary independent variables in my model are whether a household 

experienced a significant aggregate economic shock and a significant idiosyncratic economic 

shock in the past 12 months.  As noted, the majority of households in this data subset have 

experience some sort of shock.  To construct the aggregate shock variable, I counted the number 

of aggregate shocks each household experienced. I then created a dichotomous variable: a 

household that had experienced at least one aggregate income shock was given a value of 1, with 

the baseline being households that faced zero income shocks.  I then assigned the household 

income shock to each corresponding children from that specific household.  I repeated the 

process to create the independent variable representing whether or not a household had 

experienced a significant idiosyncratic income shock.  

Controlling for Opportunity Cost of Schooling: 

 There are multiple factors that influence the opportunity cost of schooling, including 

gender, age, labor market potential, and cost of schooling.  Firstly, the opportunity costs for 

education are different for boys and girls.  For example, boys could be kept in school because 

their perceived returns to education on the labor market are higher.  Additionally, in the face of 

an economic shock, girls could be pulled out of school to get married.  I created a variable that 
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took the value of one for to control for the female effect, with the baseline category indicating 

male children.   

Furthermore, how valuable the child is to current income will affect the likelihood of 

dropping out of school when faced with an income shock.  Because of this, I include a variable 

for the number of hours a child works per week on household chores and number of hours 

worked outside of the household.  I control for location because rural households will be more 

susceptible to income shocks because they rely more on agriculture for subsistence.  

Additionally, urban schools tend to be higher quality and school quality is an important 

determinant of education investment.    

 Parent’s education has also been shown to affect the decision to pull children out of 

school when faced with an income shock.  The data on parental education was collected by level, 

i.e. primary completed, secondary complete, tertiary education, professional training, with the 

majority of parents in the data set having no education.  Because of the lack of variation between 

higher levels of education, I used a dichotomous variable to indicate whether a parent had 

completed primary education or higher.  The baseline category for these variables reflects 

mothers or fathers with no education.  

 The data on parental education was limited in this data set and including the indicators 

for parental education limited the number of observations to 3557. The literature strongly 

supports the inclusion of these control variables and specification tests revealed that there was no 

statistical difference between those with missing and non-missing data.  As a result, I have 

concluded that the observations used for the analysis are still a representative sample of the 

larger population.  
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Controlling for Access to Credit: 

 The literature has shown that reducing education investment is a last resort for families 

who are experiencing an income shock, and as a result, access to credit is an important control 

variable.  Households with credit or savings will first turn to these resources before pulling 

children out of school.  To control for this, I construct a dichotomous variable to indicate 

whether a household has access to these resources with the baseline category reflecting 

households who have no credit capabilities.    

Controlling for Household Wealth: 

 Household income is also a primary determinant in a child’s education investment 

decisions.  In Malawi, only a small percentage of people receive a consistent income; the 

majority of households are either subsistence households or work as day laborers.  Because of 

this, the survey asks a series of questions about durable goods possession rather than collecting 

income information.  In extremely poor countries, durable goods can be a more accurate 

reflection of wealth than actual income data.  Using this information, I constructed a wealth 

index to approximate for initial level of income and then used this index as a control for 

household income.    

Final Specification: 

After controlling for each of these variables, the final model regresses the likelihood of 

dropping out of school on whether or not a household experienced an income shock with 

controls for gender, location, labor hours, access to safety nets, credit, age, parental education, 

and income.  Two separate regression analyses are conducted, one for aggregate income shocks 

and a second for idiosyncratic income shocks. 
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ϕ(Dropping out of School)= Presence of Household-level Income Shock + Sex + 

Age + Mother’s Education Level + Father’s Education Level + Hours worked per 

week in households + Weekly hours spent on chores+ Household Access to Credit 

+ Household receipt of Safety Net + Wealth Index 

I also used a Linear Probability Model with the same key variable and control variables.  Results 

of both model specifications are reported, although as previously noted, analyses will be based 

on the probit model estimates with the LPM estimates included for reader convenience.   
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RESULTS AND DISCUSSION 

The results of both the Probit estimation and the Linear Probability estimation are 

presented in tables six and seven. Table 5 outlines the results of the relationship between 

aggregate income shocks and school dropout while Table 6 details the relationship between 

dropout and idiosyncratic income shocks. Overall, the results suggest that children from 

households that experience an idiosyncratic income shock are 4.84 percentage points more likely 

to drop out of school than children from households that do not experience a shock. Aggregate 

income shocks are not significantly associated with school dropout.  

Aggregate Income Shocks and School Dropout: 

 The results presented in Table 5 indicate that aggregate income shocks are not 

significantly associated with the probability of school dropout for children in this sample. At first 

glance, this result may seem surprising. Households in Malawi are primarily subsistence and rely 

almost entirely on agriculture for their livelihoods. Because of this, aggregate income shocks, 

such as droughts and floods, likely negatively affect household income and wellbeing. However, 

this heavy reliance on agriculture and Malawi’s history of adverse agricultural conditions also 

mean that households likely have experienced these shocks in the past. Households may be able 

to prepare for aggregate shocks or they may have established informal coping mechanisms and 

as result do not need to pull children out of school in order to ameliorate the effects of an 

aggregate income shock.   

Previous research supports this hypothesis. Using data from Madagascar, Glick et al. 

(2011) found a similar phenomenon; agricultural income shocks had no effect on the likelihood 

that a child dropped out of school. The authors similarly hypothesized that households are able to 

prepare and cope for this type of income shock.  
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This result could also be a function of the aggregate nature of the shock. Ferreira and 

Schady (2009) illustrated that aggregate level shocks simultaneously affect the labor market 

while depressing household income because they affect entire communities or countries. This 

reduces the opportunity cost of a child attending school because these shocks reduce the labor 

market potential of all children, and as a result, substituting education for children’s work 

becomes a less attractive option.  

Idiosyncratic Income Shocks and School Dropout: 

In contrast to aggregate income shocks, the results presented in Table 6 show a 

significant relationship between idiosyncratic income shocks and an increase in school dropout. 

On average, experiencing an idiosyncratic income shock is associated with a 4.84 percentage 

point increase in the likelihood that a child drops out of school. As expected from the literature, 

girls have a higher on average probability of dropping out of school than boys and gender has a 

small but statistically significant affect on the probability that a child drops out of school in 

response to an income shock. Being female is associated with a 0.9 percentage point higher 

marginal effect of an income shock on the probability of school dropout as compared to male 

children (graph 1). As children of both sexes age, both the likelihood that they drop out of school 

and the marginal effect of an income shock on dropout steadily increases. An idiosyncratic 

income shock is predicted to increase the probability of dropping out of school by 7.74 

percentage points for children who are 17, compared to 4.5 and 0.60 percentage point increases 

for children who are 12 and 6 respectively (Graph 1). Unsurprisingly, children from wealthier 

households are less likely to dropout of school, as are children whose fathers have received at 

least a primary school education. Unlike father’s education, mother’s education was not 
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statistically associated with a higher probability of school dropout, which could be driven by the 

overall lack of female education in Malawi or the gender bias in education.  

 Surprisingly, receiving credit does not reduce the likelihood that a child will drop out of 

school. Although the literature suggests that credit is an important buffer to households in the 

face of an income shock, this is not true in this sample; credit does not change the probability of 

dropout for households who experience an income shock (Graph 1). In Malawi, credit is 

generally given to support agricultural activities and households may not use that credit to 

finance education, regardless of if they experience an economic shock. Instead, social safety nets 

appear to mitigate the effect of shocks on school dropout. In households that receive a social 

safety net, an income shock is associated with a 3.9 percentage point increase in the likelihood of 

dropping out of school compared to a 5.1 percentage point increase in the likelihood of dropping 

out in households who receive no such income support.  

 

Graph 1: Marginal Effect of Idiosyncratic Income Shock for Select Control Groups 
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Table 5: School Dropout and Aggregate Income Shocks 

 Probit Model  
Variables Base Base Percentage Point  

Change 
OLS 

 
     
Aggregate Level Income Shock 0.0115 0.0166 0.307 -0.000435 
 (0.0546) (0.0648)  (0.0120) 
Individual Level Characteristics     

Rural  -0.188** -3.66** -0.0377** 
  (0.0891)  (0.0157) 
Female  0.194*** 3.58*** 0.0382*** 
  (0.0617)  (0.0111) 
Log of Age  2.018*** 37.5*** 0.310*** 
  (0.142)  (0.0206) 
Mother has Primary Education  -0.102 -1.83 -0.00951 
  (0.0982)  (0.0148) 
Father has Primary Education  -0.187*** -3.37*** -0.0358*** 
  (0.0691)  (0.0125) 
Weekly Hours Worked  0.0225*** 0.417*** 0.00692*** 
  (0.00269)  (0.000791) 
Weekly Hours Spent on Chores  -0.114** -2.11** -0.0372*** 

  (0.0465)  (0.01220) 
Household Level Characteristics     

Wealth Index  -0.152*** -2.81*** -0.0235*** 
  (0.0327)  (0.00520) 
Receives Social Safety Net   -0.227*** -3.98*** -0.0451*** 
  (0.0727)  (0.01214) 
Receives Credit  -0.0377 -0.692 -0.00987 
  (0.0746)  (0.0142) 
Constant -1.098*** -6.217***  -0.623*** 

 (0.0437) (0.381)  (0.0502) 
     
Observations 3,557 3,557 3,557 3,557 
R-squared    0.131 

Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Table 6: School Dropout and Idiosyncratic Income Shocks 

 Probit Model  
Variables Base Base Percentage Point  

Change 
OLS 

 
     
Idiosyncratic Income Shock 0.154*** 0.252*** 4.84*** 0.0393*** 
 (0.0562) (0.0621)  (0.0125) 
Individual Level Characteristics     

Rural   -0.192** -3.73** -0.0395*** 
  (0.0873)  (0.0154) 
Female  0.202*** 3.70*** 0.0388*** 
  (0.0619)  (0.0111) 
Log of Age  2.061*** 38.0*** 0.312*** 
  (0.143)  (0.0206) 
Mother has Primary Education  -0.0948 -1.69 -0.00879 
  (0.0986)  (0.0147) 
Father has Primary Education  -0.199*** -3.57*** -0.0369*** 
  (0.0695)  (0.0125) 
Weekly Hours Worked  0.0225*** 0.415*** 0.0069*** 
  (0.00269)  (0.00079) 
Weekly Hours Spent on Chores  -0.114** -2.10** -0.0375*** 

  (0.0466)  (0.0122) 
Household Level Characteristics     

Wealth Index  -0.151*** -2.79*** -0.0232*** 
  (0.0325)  (0.00507) 
Receives Social Safety Net  -0.239*** -4.15*** -0.0462*** 
  (0.0730)  (0.0120) 
Receives Credit  -0.0637 -1.15 -0.0133 
  (0.0752)  (0.0142) 
Constant -1.139*** -6.389***  -0.636*** 

 (0.0319) (0.386)  (0.0502) 
     

Observations 3,557 3,557 3,557 3,557 
R-squared    0.133 

Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Policy Implications and Suggestions for Further Research:  

 The above results indicate that idiosyncratic income shocks are associated with an 

increased probability that a child will drop out of school, while aggregate income shocks have no 

affect on school dropout. This is an important distinction for policy makers in Malawi as they 

decide how to best protect households facing a crisis. Politicians and policy makers often 

respond more quickly to major crises that attract media attention, such as droughts, floods, or 

rising food prices; however, these results suggest that policy makers can more effectively and 

efficiently reduce school dropout and improve educational attainment if they focus on mitigating 

the negative effects of idiosyncratic income shocks instead.  

Further research is needed to determine the best mechanism to insulate households who 

experience an idiosyncratic income shock, but these results suggest that social safety nets, and 

not credit as previous literature suggested, could be an effective policy tool. The results show 

that children whose households utilize social safety nets have a lower probability of dropping out 

of school than those who do not when they have experienced an income shock (Graph 1). The 

fact that social safety nets seem to ameliorate the affect of income shocks on the probability of 

dropping out of school suggests that policy makers should focus on providing social services, 

cash transfers or developing a social insurance scheme that provides a source of funds during the 

time of an unexpected household shock. Ultimately, more research is needed to determine the 

best method for governments to support citizens who face these shocks, but the above results 

point to an exciting area for policy intervention.  
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CONCLUSION 

 This study investigates the relationship between income shocks and the probability that a 

child drops out of school in Malawi. The research expands on previous research by separating 

income shocks into two distinct categories, aggregate income shocks and idiosyncratic income 

shocks, and separately measuring each relationship with school dropout. The results indicate that 

idiosyncratic income shocks increase the likelihood of dropping out of school by 4.84 percentage 

points on average while aggregate income shocks have no effect. This finding is important 

because it suggests that policy makers should focus resources to create and implement programs 

to ameliorate the effect of idiosyncratic shocks, instead of spending on social programming for 

aggregate shocks. In a resource-constrained environment like Malawi, it is crucial that every 

dollar spent achieves the maximum social and economic returns. By designing and implementing 

policies that better target and mitigate the negative effects of an income shock, policy makers can 

improve the likelihood that all children will receive a full education and enter their adult lives 

with the necessary skills to improve their lives and the future of their nation.  
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APPENDIX A: ADDITIONAL FIGURES 

 
Table. 7: Income Shocks 

Type of Shock n % St. 
Dev. 

Drought/Irregular Rains 5017 40.89 .4916 
Floods/Landslides 506 4.12 .1989 
Earthquakes 535 4.36 .2042 
Unusually high level of crop pests or disease 651 5.31 .2242 
Unusually high level of livestock disease 785 6.40 .2447 
Unusually low prices for agricultural output 1631 13.29 .3395 
Unusually high costs of agricultural input 3223 26.27 .4401 
Unusually high prices for food 3265 26.61 .4419 
End of regular assistance/aid/remittance from outside household 200 1.63 .1266 
Reduction in earnings from Household business(non-agricultural and not 
related to illness) 242 1.97 .1391 

Household business failure 199 1.62 .1263 
Reduction in earnings of currently salaried household member(s) 102 0.83 .0908 
Loss of Employment of Previously salaried household member(s) 106 0.86 .0925 
Serious illness of accident of household member 1551 12.32 .3286 
Birth in the household 289 2.36 .1517 
Death of income earner 149 1.21 .1095 
Death of other household member 424 3.46 .1827 
Break-up of household 319 2.60 .1591 
Theft of money/valuables/assets/agricultural output 713 5.81 .2340 
Conflict/violence 388 3.16 .1750 
Other 231 1.88 .1359 
    
total observations=12,270 
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