Schooling Achievement among Rural Zimbabwean
Children during a Period of Economic Turmoil

CATHERINE LAROCHELLE, JEFFREY ALWANG, AND NELSON TARUVINGA

Zimbabwe suffered severe economic crisis in the decade before 2009, and anecdotal evi-
dence indicates that public education suffered due to uncertainty about salary payments
and inflation. As the country recovers, itis important to understand how this crisis affected
schooling participation before and during the crisis. This study focuses on the relationship
between schooling achievement, measured by enrollment and enrollment in the age-
appropriate grade, and household economic conditions in rural Zimbabwe for 2001 and
2007. A wealth index is used to reflect household economic conditions. Results indicate
that children in the bottom 20 percent of the economic status distribution were less likely
than others to be enrolled or attend the age-appropriate grade in both periods, but the
impact of the crisis on indicators of school attendance are surprisingly modest. Findings
indicate that the economy may be poised to rebound as macro-economic conditions sta-
bilize since schooling attainment did not slip substantially.

Introduction

Educational attainment is an important determinant of economic growth
and poverty reduction.' Despite well-documented economic and social ben-
efits of education, schooling achievement remains low in many developing
countries, and the poor continue to face important barriers to obtaining
education. These obstacles can be exacerbated by negative economic shocks,
particularly where capital markets are imperfect and the poor face borrowing
constraints. Various factors influence school enrollment decisions, and poor
children usually have lower enrollment rates than children from better-off
families (Ersado 2005). Poor household heads frequently have low levels of
schooling, and this, combined with limited financial resources, can contrib-
ute to intergenerational persistence of lagging school enrollment, low edu-
cational attainment, and poverty (Grimm 2011).
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Aless-frequently explored consequence of poverty is the inability of poor
children to remain in an age-appropriate grade, which may slow learning and
have negative impacts on future earnings (Ferreira and Schady 2009). De-
mand for help at home for tasks such as farming, household chores, and care
for younger siblings and the ill can prevent a child from attending school on
a regular basis. Irregular attendance, in turn, can increase grade repetition.
These factors can be exacerbated by economic shocks. Other factors linked
to household economic status, such as nutrition and health affect the ability
to remain in the age-appropriate grade. Malnutrition at young ages can re-
sult in poorer schooling outcomes and learning difficulties later in life.* If
poor children are more likely to delay school entry, repeat grades, and with-
draw early from school, poverty may persist over time, especially when ag-
gregate economic growth is not strong enough to reduce poverty in the short
run. In such circumstances, special efforts may need to be taken to assist the
poor in continuing their investments in education.

Attendance in school and enrollment in the age-appropriate grade may
suffer following negative economic shocks, and the poor may suffer more.
Theoretical models show ambiguous impacts of economic shocks on school-
ing, with the outcome depending on whether the (negative) income effect out-
weighs the (positive) price effect.” In the presence of borrowing constraints
and limited capital markets, shocks can theoretically have positive or negative
effects on schooling. Empirical findings vary. Ferreira and Schady (2009)
review this empirical evidence and find that in poorer developing countries in
Africa and Asia, negative economic shocks are associated with lower school
participation, while in developed countries schooling increases during pe-
riods of aggregate economic stress. Hyder et al. (2015) find that aggregate
negative economic shocks in Malawi are negatively associated with partici-
pation in schooling and positively associated with the “grade attainment gap,”
a measure of age-grade mismatch.

Responses to economic shocks are of considerable importance for un-
derstanding the long-term consequences of acute economic and social crises
afflicting Zimbabwe during 2000-2008. The Zimbabwe government had
been running a fiscal deficit for the decade prior to 2000, but after the IMF
stopped budgetary support in 1999 the situation spiraled out of control. In
2000, the government embarked on a “fast track” land reform process as-
sociated with land invasions and the exodus of commercial farmers. The
process damaged the commercial agriculture sector, reducing availability of

2 See, e.g., Glewwe etal. (2001), Hoddinott and Kinsey (2001), Alderman etal. (2006), and Wisniewski
(2010).

% The negative income effect comes from declines in incomes due to the negative shock; these
declines make schooling less affordable to the household. The positive price effect results from a lower
opportunity cost of attending school—fewer or less remunerative employment opportunities exist
during an economic downturn.
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maize—the main staple—and exacerbating foreign exchange problems. By
mid-2007, economic activity slowed dramatically and hyper inflationary forces
began to erode the real economy.* Asset poverty clearly worsened in rural
Zimbabwe from 2001 to 2007 (Larochelle et al. 2014), but indicators of ac-
cess to social services during the time did not indicate major problems.

Since its independence in 1980, the Zimbabwean government has placed
a high priority on broadening access to primary and secondary schools and
reducing gender imbalances. The objective of broad access was promoted
through a number of policy initiatives; of recent note, the Basic Education
Assistance Module (BEAM), introduced in 2001, was intended to promote
participation and retention of students from vulnerable economic groups.
Evidence on BEAM is mixed, but the program has not yet undergone a rig-
orous evaluation. In 2000, gross enrollment rates (GER) in primary school
for Zimbabwe were 101 percent, compared to 82 percent for sub-Saharan
Africa (World Bank 2014). The long-brewing economic crisis may have ad-
versely affected long-standing investments, as by 2003 the GER had fallen
moderately to 97 percent. The net enrollment rate (NER) in primary school
also decreased by 4 percentage points, from 87 percent to 83 percent be-
tween 2001 and 2003 (World Bank 2014). While the measured 4 percentage
point decline is relatively modest, anecdotal evidence shows that the decline
continued as economic conditions worsened.” It is important to understand
how the crisis affected school participation and student progress. If it in-
duced the poor to withdraw children from school, then prospects for broad-
based growth during recovery may be compromised.

The Incomes, Consumption, and Expenditure Surveys (ICES) of 2001
and 2007, conducted by the Zimbabwe National Statistics Agency (ZIMSTAT),
are used here to investigate the effect of household economic status on
schooling decisions and educational attainment in rural areas. The paper
investigates how household characteristics, such as education and employ-
ment conditions of the household head, presence of siblings of different
ages, and degree of remoteness from schools affect educational outcomes.
The data sets allow a detailed analysis of school enrollments and age-grade
progression—the first such analysis for Zimbabwe using nationally repre-
sentative data. The article contributes to the literature by employing a wealth
index to reflect household economic status and systematically analyze the
relationship between schooling and asset wealth in the rural Zimbabwe case.
It investigates two measures of schooling participation—overall enrollment

* The official rate of inflation at the start of 2009 was 231 million percent, but private sector
economists put the percentage as high as 65 followed by 107 zeros (Pilossof 2009).

5 While the World Bank does not have data on GER and NER during 2004-11, the ICES data
indicate that primary GER and NER were 93 percent and 73 percent, respectively, in 2007, an indication
that schooling outcomes worsen during the economic crisis.

Comparative Education Review 313

This content downloaded from 128.173.069.128 on May 06, 2016 09:09:40 AM

All use subject to University of Chicago Press Terms and Conditions (http://www.journal s.uchicago.edu/t-and-c).



LAROCHELLE ET AL.

in school and enrollment in the age-appropriate grade to reflect the static
situation and progression over time.

Results show that household economic status is a strong predictor of
school enrollment and being in the appropriate grade. Children in the bot-
tom 20 percent of the economic status distribution are less likely than others
to be enrolled in school or attend the age-appropriate grade. The effect of
economic status on the probability of school participation is quantitatively
similar between 2001 and 2007. However, in 2007 children from the wealth-
iest quintile are slightly less likely to attend the age-appropriate grade.

The article is structured as follows. The second section describes how
household economic status was measured, and presents descriptive statistics
on schooling achievement. A conceptual framework is introduced in the third
section. The empirical specification of the main model is presented in the
fourth section, and estimation results are shown in the fifth section. Con-
cluding remarks are in the last section.

Data and Methods

The ICES is a nationally and provincially representative household survey
used to compute national accounts, which has been enumerated at irregular
intervals since the late 1980s. The survey contains information on socio-
demographic characteristics, incomes, economic activities, and expenditures
on more than 230 food and 330 non-food items. The fourth ICES, imple-
mented from January through December 2001 and containing 12,192 rural
and 6,490 urban households, is combined with the fifth, conducted from July
2007 through June 2008. The latter survey contains 11,221 rural and 2,973
urban households. The economic crisis during 2007-8 disrupted data col-
lection and as a result, most of the observations in the fifth ICES were gath-
ered in 2007.

While consumption expenditure is often used in the literature to reflect
current household economic status in developing countries, the consump-
tion expenditure data from the fifth ICES are not suitable for use due to the
hyperinflation that characterized the period. With monthly inflation rates
exceeding 1,000 percent by the end of 2007, the real value of consumption
expenditures will depend on exactly when the product was purchased. To
overcome the problem of hyperinflation, a wealth index is used to reflect
household economic status for both surveys.

Wealth indexes and consumption expenditures can both be used as proxies
for the unobserved concept of household long-term economic status. Neither
measure is perfect; consumption expenditures are subject to short-term fluc-
tuations while weights employed with a wealth index are vulnerable to criti-
cism based on their perceived arbitrariness (Filmer and Pritchett 2001). The
wealth index has the advantage of not requiring an adjustment for price
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differences over time and space. Recall biases are also less likely to be a prob-
lem as asset ownership can be easily measured (Moser and Felton 2007).

Studies have demonstrated the usefulness of a wealth index to examine
determinants of education and health outcomes in the absence of consump-
tion expenditure data.® Use of a wealth index in this context has several
advantages over consumption expenditures. First, the wealth index can cap-
ture dimensions relevant to educational outcomes’ other than wealth, such
as access to electricity, clean drinking water, sanitation, and cooking fuel. By
providing good quality lighting, electricity can reduce costs associated with
studying; access to piped water reduces time needed to gather water, which
should facilitate school attendance (Filmer and Pritchett 2001; Cockburn and
Dostie 2007). Better sanitation reduces frequency of many illnesses and can
promote more and regular school attendance. Fewer demands on time spent
collecting firewood may also stimulate school attendance.

Second, the potential endogenous relationship between household eco-
nomic status and children’s school enrollment status is attenuated when the
former is captured by a wealth index. Including consumption expenditures
as an independent variable in a regression of the determinants of schooling
attendance equation could result in violations of the statistical assumption of
exogeneity. Because consumption expenditures might include schooling fees
and other expenditures directly correlated with schooling attendance, such
as uniform and transportation expenses, the estimated parameter reflecting
the impact of expenditures on schooling will be biased. Short-term negative
shocks to consumption expenditures caused by unobserved factors may also
affect schooling outcomes while being much less likely to affect asset owner-
ship (Jacoby and Skoufias 1997). Since the wealth index is a closer repre-
sentation of the household’s permanentincome, unobserved factors affecting
schooling are more unlikely to be correlated with asset ownership compared
to consumption expenditures (Filmer and Pritchett 2001).

Wealth Index Estimation

Asset-based wealth indexes are formed by aggregating household assets
into a single index. While disaggregated measures reflecting different dimen-
sions of asset deprivation may be used, for example, Stoeffler et al. (2016), in
the current case we are interested in the association between overall economic
status and schooling. Thus we form an aggregate index. Several techniques
have been used in the literature to estimate index weights. These include

6 See, e.g., Filmer and Pritchett (1999, 2001), Bollen et al. (2002), Case et al. (2004), Rutstein and
Johnson (2004), McKenzie (2005), and Gwatkin et al. (2007).

7 Educational outcomes result from factors other than schooling. Parental time, peer effects, and
environmental conditions, combined with schooling, contribute to learning. This article focuses on the
schooling investments but recognizes that many of the factors considered have direct effects on school
participation and indirect effects on schooling through their impacts on learning.
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factor analysis (FA), principal component analysis (PCA), multiple correspon-
dence analysis (MCA), and polychoric PCA.* Each method rests on different
assumptions and some are more appropriate in certain contexts. However, with
all the methods, weights are determined based on a statistical relationship
between assets. All allow the wealth index to be represented as:

n
W = 2 wiay. (1)
j=1

WI represents the wealth index score of household i, a;;is ownership of asset
J» and w].’s are the weights which need to be estimated. The different ap-
proaches to construction of the wealth index employ different methods to
estimate these weights.

Three broad categories of assets are included in the Zimbabwe wealth
index: (i) durable goods, (ii) housing characteristics, and (iii) access to sani-
tation. Eight variables constitute the durable goods component: ownership
of radio, television, refrigerator, bicycle, automobile, sewing machine, stove,
and heater. Housing characteristics consist of dwelling type, main cooking
fuel source, and access to electricity. Type of toilet facility and main source of
drinking and cooking water comprise the sanitation component of the index.
We use polychoric PCA to estimate the index because, since dwelling type,
main cooking fuel, type of toilet facility, and main source of drinking water
are all categorical variables, this technique is most appropriate.

Descriptive Statistics

The sample is composed of rural school-aged children—between 6 and
17—regardless of school attendance.” To avoid potential problems with sea-
sonal school attendance,' the sample is restricted to observations collected
during the same timeframe for both surveys. Eligible households were those
interviewed between July 2001 and end-December 2001 for the fourth ICES
and between July 2007 and end-December 2007 for the fifth. This leads to
a final subsample of 5,109 (12,355) and 7,435 (17,302) rural households
(school-aged individuals) in 2001 and 2007, respectively. In 2001, 79.6 per-
cent of these children were enrolled in school compared to 80.6 percent in
2007, a difference that is statistically significant at the 5 percent level. Among

8 See, e.g., Sahn and Stifel (2000), Filmer and Pritchett (2001), Bollen et al. (2002), Moser and
Felton (2007), Kolenikov and Angeles (2009), and Larochelle et al. (2014).

? The Zimbabwean school system has seven years of primary education (also referred to as
“grade”) followed by six years of secondary education (“form”). The lower age limits for primary and
secondary school enrollment are 6 and 13 years. A student who has always been in school in the age-
appropriate grade is expected to graduate at 19, but most students end formal schooling after 4 years of
secondary education and taking the “O” level exams.

% School runs throughout the year in a three-term system, with two weeks of break between terms.
However, school attendance may be seasonal and potential seasonality is restricted through use of a
common time-frame.
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those attending school in 2001, 38.0 percent were enrolled in the correct
school grade given their age. This proportion increased to 48.2 percent (p-
value <.0001) in 2007. Initial evidence thus shows that schooling participa-
tion increased between 2001 and 2007.

To gain insights relative to school achievement and household socio-
economic status and changes over time, schooling outcomes are tabulated
with wealth index quintiles and children age for each survey year (tables 1
and 2). Wealth quintiles were based on pooled data from 2001 and 2007. The
first quintile represents the poorest 20 percent, and the fifth quintile, the
wealthiest 20 percent."" School enrollment increased significantly between
2001 and 2007 for 6-7-year-old boys belonging to the first through fourth
wealth quintiles and for girls of the same age for all wealth quintiles (table 1).
This outcome could be an indication that school fees during the period did
not keep pace with inflation, resulting in relatively lower costs of schooling in
2007.Younger children also have few options in the labor market, so changes
in labor markets are likely to be unimportant for this group. Enrollment
patterns are inconsistent for other age cohorts but generally show a decline in
attendance in 2007. Growth in enrollment appears to be driven by large in-
creases in enrollments among the youngest age group.

The synthetic cohort nature of the data can be exploited to compare
enrollment rates for the 2001 age group with their corresponding age group
in 2007. For example, 8-9-year-olds in 2001 correspond to 14—15-year-olds in
2007. In 2001, the enrollment rate was 5.4 and 2.9 percentage points higher
for 8-9-year-old boys and girls, respectively, belonging to the wealthiest
quintile compared to the poorest quintile. In 2007, the enrollment gap be-
tween 14-15-year-old boys and girls in the poorest and richest quintile grew
to 19.5 and 21.4 percentage points, suggesting that wealth inequality prob-
lems prevailing in 2001 grew over time. In 2001, 14-15-year-old school en-
rollment rates were 17.4 and 20.8 percentage points higher for the boys and
girls, respectively, in the wealthiest compared to the poorest quintile. While
14—-15-year-olds from wealthier quintiles had lower rates of dropout in 2001,
the gap grew by 2.1 and 0.6 percentage points by 2007. During the economic
crisis, poorer children were more likely to drop out compared to wealthier
ones.

Compared to 2001, in 2007, lower school attendance is more prevalent as
age increases, and the attendance decline is more pronounced for boys than
girls. Compared to 2001, the school enrollment rate in 2007 among boys
between 10 and 11 years old is statistically lower for those belonging to the
first, second, and third wealth quintiles while none of the differences are
statistically significant for girls in the same age bracket. School enrollment

' Since quintiles are based on pooled wealth index and poverty is higher in 2007, the first quintile
includes more observations from the 2007 survey while the fifth quintile includes fewer.
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TABLE 1
ScHOOL ENROLLMENT RATES BY WEALTH QUINTILE, AGE GROUP, GENDER,
AND SURVEY YEAR, RURAL ZiMBABWE, 2001-7

School Enrollment

2001 (%) 2007 (%) %A (2001 to 2007)

Age Quintile Male Female Male Female Male Female
6-7 1 55.2 65.9 71.8 78.6 16.7+ 12.7+

2 61.9 64.9 79 81.7 17.1 16.8"**

3 66.8 70.2 81.9 83.2 15.17* 18.0"*

4 73.4 77.8 86.7 87.5 18.27* 9.7

5 71.7 717 78.8 88.4 7.1 107+
8-9 1 91.8 94.1 90.3 92.9 -15 -12

2 93.8 96.3 92.7 94.5 -11 -18

3 94.5 98 92.3 96.1 —2.1 -1.9

4 95.9 93.8 93.9 95.4 -2 1.6

5 97.2 97 96.5 96.4 -7 -6
10-11 1 93.6 94.1 88.2 92.3 —54 -18

2 95.9 96.8 92.4 95.8 —3.5" -1

3 98.3 94.8 95.5 94 —2.8 -8

4 97.7 97.8 95.1 96.8 —2.5 -1

5 98 98.6 96.8 97.3 -12 -13
12-13 1 88 87.6 81.3 86.1 —6.7* -15

2 90.2 91.7 88.5 90.5 -1.6 -12

3 89.4 92.2 87.8 91.5 —1.6 -8

4 93.5 94.4 91.7 95 -1.8 .6

5 91.9 90.7 93.1 97.8 1.2 7.1
14-15 1 64.2 61.2 60.7 53.7 —3.5 —7.5*

2 73.7 66.2 71.8 74.4 -1.9 8.27*

3 76.6 75.7 68.3 76 —8.3" .3

4 80 74 72.9 33.6 -7.1" 9.7

5 81.6 82 80.2 75.1 -14 —6.9
16-17 1 40.9 35 36.2 32.9 —4.6 -2.1

2 50 43.3 41 39.6 —9.0* -3.7

3 58 54 52.4 53.3 —5.6 -6

4 64.2 53.9 49.6 51.3 —14.6" —2.6

5 61.1 53.4 63 53.5 1.9 1
Total 79.7 79.6 79.3 81.7 -3 2,27

Source.—Authors’ computations based on 2001 and 2007 ICES.
Note.—Tests are for significance of difference across years.
*p<.l

p < .05.

“p< oL

rates among 14—15-year-olds declined by about 8 percentage points for girls
belonging to the poorest quintile and boys belonging to the third and fourth
wealth quintiles. Enrollment among boys in the 16—17-year-old age group fell
for all but those in the wealthiest quintile. These patterns from rural Zim-
babwe differ from those reported in Thomas et al. (2004), who investigate
schooling outcomes during the 1998 economic and financial crisis in Indo-
nesia. They find evidence that in poor households schooling enrollment of
young children decreased but the education of older children was protected.

The general trend in rural Zimbabwe is also toward increased enroll-

ment in the age-appropriate grade in 2007 compared to 2001. The trend is
strongest for older children and girls. Boys between 8 and 9, and 10 and 11
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TABLE 2

ENROLLMENT IN THE AGE-APPROPRIATE GRADE, GIVEN SCHOOL PARTICIPATION, BY WEALTH QUINTILE,

AGE GrOUP, GENDER, AND SURVEY YEAR, RURAL ZiMBABWE, 2001-7

Age-Appropriate Grade

2001 (%) 2007 (%) %A (2001 to 2007)
Age Quintile Male Female Male Female Male Female
6-7 1 100.0 100.0 100.0 100.0 .0 .0
2 100.0 100.0 100.0 100.0 .0 .0
3 100.0 100.0 100.0 100.0 .0 .0
4 100.0 100.0 100.0 100.0 .0 .0
5 100.0 100.0 100.0 100.0 .0 .0
8-9 1 27.4 38.2 35.8 45.1 8.4 6.9*
2 34.8 40.8 41.9 47.1 7.1 6.3
3 39.0 46.1 41.8 48.0 2.8 1.9
4 43.3 51.7 51.3 52.7 8.0 1.0
5 39.3 55.6 41.0 60.1 1.7 4.5
10-11 1 21.2 27.7 36.7 36.6 15.5"* 8.97*
2 30.7 29.6 31.6 38.4 1.0 8.8"
3 30.7 35.8 38.4 41.9 7.7 6.0
4 31.7 37.1 43.5 50.2 11.7+* 18,17
5 41.6 44.4 36.9 51.4 —4.7 7.0
12-13 1 17.9 21.1 26.0 27.9 8.1 6.9*
2 16.1 26.8 24.8 39.9 8.7 13.1%*+
3 27.4 31.2 28.8 45.3 14 14.27*
4 24.9 25.8 32.7 45.7 7.8" 19.9**+
5 26.5 33.9 33.5 44.8 7.0 10.9**
14-15 1 9.7 16.0 21.1 31.5 11.37* 15.5"*
2 14.9 215 23.0 375 8.27* 16.07**
3 14.7 28.4 33.3 35.5 18.6"* 7.1
4 18.0 23.2 27.6 48.1 9.5™* 24.97**
5 24.7 25.2 18.8 43.4 —58 18.27*
16-17 1 5.9 10.9 13.0 21.3 7.1 10.4*
2 5.1 8.1 17.1 21.5 1217 13.4**
3 14.2 11.8 18.9 29.8 4.7 18.07**
4 9.0 16.5 25.6 35.0 16.6"* 18.5"*
5 16.7 16.7 26.1 34.2 9.4 17.5%
Total 34.6 41.6 43.9 52.6 9.3 111

Source.—Authors’ computations based on 2001 and 2007 ICES.
Note.—Tests are for significance of difference across years.
*p<.l

p < .05.

“p< oL

who belong to the lowest wealth quintile are 8.4 and 15.5 percentage points
more likely to be enrolled in the age-appropriate grade in 2007 compared to
2001 (table 2). Girls between the ages of 12 and 17 are more likely to be at-
tending the age-appropriate grade in 2007 than 2001, despite relatively stable
school attendance. These differences are statistically significant for all groups,
with the exception of 14-15-year-old girls from the third wealth quintile.
Similar patterns are observed for boys. For example, 14—15-year-old boys be-
longing to the first, second, third, and fourth wealth quintiles are 11.3, 8.2,
18.6, and 9.5 percentage points more likely to attend the age-appropriate
grade in 2007 compared to 2001.
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Being in an age-appropriate grade is the combination of two events—
age of entry into grade one and temporary movements in and out of school.
While we cannot conclude with certainty, we speculate that the larger en-
rollment in the age-appropriate grade in 2007 is largely driven by greater
proportion of children between 6 and 7 years of age being enrolled in school
(table 1). The crisis has lowered the real cost of schooling due to school fees
not keeping up with inflation, making delaying school entry due to financial
constraints less of an issue. For older children, school enrollment slightly
decreased over the period while attending the age-appropriate grade in-
creased significantly. It is therefore possible to speculate that there are fewer
movements in and out of school during the crisis compared to before. When
out of school, children did not return. Improved progression through grades
over time might also indicate that children in the same cohort who experi-
enced difficulties progressing from grade to grade tended to respond by
dropping out.

Conceptual Framework

Schooling decisions are assumed by economists to reflect long-term in-
vestments by the household in human capital. Individuals must consider time
and money constraints when making this investment: enrollment of a child in
school costs money and implies lost opportunities in terms of income and
other benefits from forgone work. A child atschool reduces time available for
childcare for younger siblings and other household activities. Benefits to
these long-term investments are felt upon completion of education and are
reflected in higher earnings and greater well-being for educated children.
In developing countries, social norms are strong and act as a binding con-
tract across generations, where children take care of their parents in old age.
Schooling costs are financed through saving, borrowing or by forgoing cur-
rent consumption.

Conditions in labor and credit markets, household characteristics, such
as wealth and demographics, and expectations about long-term returns to
education all affect schooling decisions (Glewwe and Jacoby 2004). During
an economic crisis, like the one experienced by Zimbabweans in the 2000s,
where employment opportunities are limited, declines in wages lead to lower
opportunity costs of schooling. Lower opportunity costs create a price (sub-
stitution) effect, which should translate into higher enrollment rates.

The substitution effect must be balanced against an income effect, asso-
ciated with a reduction in financial resources caused by lower incomes. With
a shortfall in income, investment in schooling becomes more costly to the
household. Fewer financial resources might force households to allocate
more time to earning activities, reducing children’s time available for school-
ing. If credit is not readily available, schooling investments will depend on
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household financial resources ( Jacoby and Skoufias 1997). In rural Zimbabwe
during the economic crisis, formal credit virtually disappeared and informal
credit became exceedingly scarce. As a result, schooling investments had to
be financed through forgoing current consumption, asset sales, and other
savings.

Studies consistently show an important income effect—children of the
poorest households are less likely to attend school ( Jacoby 1994; Lincove
2009; Grimm 2011). In an economic crisis, income losses are likely to lower
school attendance through this effect (Hyder et al. 2015). The net impact of
the substitution and income effects depends on which effect dominates and
is thus unknown (Thomas et al. 2004).

In rural Zimbabwe, school fees are zero, although many schools charge
levies for building fees, and families must buy uniforms and books/supplies.
During the economic crisis, few students were forced from school for non-
payment of levies so that the real cost of school to the households likely
fell between 2001 and 2007 (Chakanyuka et al. 2009). However, the overall
impact of household wealth on schooling is ambiguous. If possibilities to
smooth consumption were more limited during the economic crisis (mak-
ing educational investment more costly in terms of forgone consumption),
wealth should have a greater influence on schooling decisions in 2007 com-
pared to 2001.

Parental preferences toward schooling are linked to educational out-
comes. While these preferences are not directly observable, they are related
to observed household characteristics. Female and educated adult house-
hold members are more likely to have positive attitude toward schooling,
which in turn can stimulate children’s participation in school (Weir 2011).
Household size and composition also play a role in schooling decisions by
affecting children’s shadow wages or the opportunity cost of time spent in
school. For example, the presence of more young children or more old
household members, all else held constant, should raise the demand for
school-aged children (especially adolescents) in child or elder care. This in-
creased demand will raise shadow wages and potentially lower school par-
ticipation. This effect is likely to be more pronounced for girls than boys, as
they are usually responsible for caring for younger siblings and the elderly.

As a summary of these conflicting effects, the following variables are
expected to affect schooling decisions and outcomes. Household economic
status is likely to be a key determinant, but the direction of the net income
effect is a priori unknown because of the countervailing substitution and
income effects. We expect the net effect to be different in 2007; the eco-
nomic crisis is expected to weaken the substitution effect but, perhaps, in-
crease the importance of wealth. Age and sex of the child will be included in
the multivariate analysis, with ambiguous potential impacts about how the
economic decline has affected the relationship between these variables and
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the schooling outcomes. Descriptive statistics indicate that older children are
more likely to be enrolled in the age-appropriate grade in 2007 than in 2001
while overall schooling attendance is relatively stable. Girls more frequently
take responsibility for caring for other household members, increasing their
opportunity costs of schooling. The effect might have increased during the
economic crisis if adult members have to work longer hours to compensate
for lower income, or decreased if adult members work fewer hours. Wage
employment opportunities are likely to be more limited for girls than boys, an
effect that might be more pronounced during the crisis, lowering the op-
portunity cost of school attendance. Comparison of 2001 and 2007 data indi-
cates that attendance in the age-appropriate grade has increased more for
girls than boys, supporting the hypothesis of lower opportunity costs of school-
ing for girls in 2007.

Parental preferences for education of their children are reflected by a
variable measuring education of the household head. The economic activity
of the household head also reflects parental preferences. These variables also
likely reflect investments in education such as home-learning and their im-
pacts on school participation should be interpreted considering both the pref-
erence and indirect learning effects. Household composition, particularly the
number of younger children, will affect decisions based on its effect on the
opportunity cost of having children in school. This cost is expected to fall dur-
ing the economic crisis. Variables measuring the distance to schools are also
expected to affect the cost of education but might also capture effects of fac-
tors such as isolation and peer group effects, which have more indirect effects
on school participation through learning.

Empirical Model

Schooling decisions are made based on expected net benefits of educa-
tional investments, which depend on factors discussed above. The expected
net benefit associated with education of the " child (y}) can be expressed as:

yi =« + &, (2)

where x; is a set of exogenous variables affecting schooling decisions, and 3
is a vector of parameters to be estimated. Equation (2) implicitly assumes that
all relevant variables having a systematic effect on the expected net benefits
are observed. Unobserved factors are assumed to be subsumed into ¢, a
random error term. The expected benefits of education investments are not
directly observed. Whether a child is enrolled in school and, conditional on
school attendance, whether she is in the age-appropriate grade are observed.
Age-appropriate enrollment is defined as being in at least the proper grade
for age; that is, children who may have skipped a grade are considered to be
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in the age-appropriate grade. These observed outcomes can be expressed
using binary variables. Enrollment in the age-appropriate grade can be rep-
resented by the dummy variable y{':

¥ =

) =

if the child is enrolled the age-appropriate grade, (3)
if the child is NOT enrolled the age-appropriate grade.

Changes in constraint values, costs or returns to education may induce
the child to enter and leave school. Enrollment in the age-appropriate grade
is observed conditional on enrollment, which can be represented by the
dummy variable y;:

y? =1 if the child is enrolled in school, 4)
y? = 0 if the child is NOT enrolled in school.

Observed schooling outcomes can be estimated using a Heckman probit
model (Van de Ven and Van Praag 1981) where the school attendance re-
gression is referred to as the selection equation and enrollment in the age-
appropriate grade is the outcome equation. Under this specification, the
error terms implied by equations (3) and (4) follow a bivariate normal dis-
tribution (conditional mean equal to zero, and variance of 1), and the error
terms between the selection and outcome equations are expected to have a
nonzero correlation (p#0). Estimating the two equations separately would
result in biased coefficients for the enrollment in age-appropriate grade
equation if p #0 (Van de Ven and Van Praag 1981).

Exogenous variables are (i) wealth (expressed in the form of index quin-
tiles), (ii) child characteristics (age and gender), (iii) household head char-
acteristics (age, sex, education, main economic activity), (iv) household com-
position (number of children below 6 years old, number of male and female
of school-going age, and number of male and female adults), and (v) school
accessibility (distance to primary and secondary school and distance to bus
stop). Summary statistics for these variables are provided in tables 3 and 4.
Village-level fixed effects are included in the model and standard errors
are clustered at the household-level. The fixed effect model mops up un-
observed heterogeneity across villages, eliminating village-level omitted vari-
able bias. Household-level clustering of the standard errors is appropriate
since schooling decisions can be made for several children within a given
household, and thus correlated.

In order for the Heckman probit model to be identified,'* the selection
equation must contain at least one variable not included in the outcome

12 Technically, the nonlinear model can be identified through its functional form, but a plausible
exclusion restriction will increase confidence in model identification.
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TABLE 3
SUMMARY STATISTICS FOR CHILDREN OF SCHOOL AGE, RURAL ZiMBABWE, 2001-7
2001 2007
Variables Mean SD Mean SD
Enrollment** .800 .400 .810 .400
Wealth index*** —.120 .980 —.220 920
Quintile 1 (%)** 217 412 229 420
Quintile 2 (%)*** 180 .385 202 .402
Quintile 3 (%)*** 217 412 239 427
Quintile 4 (%)** 160 .367 151 .358
Quintile 5 (%)*** 225 418 179 .383
Child’s gender (1 = male) 508 .500 512 .500
Child’s age** 11.409 3.391 11.320 3.395
6-7" .166 372 174 379
8-9 171 377 173 .378
10-11 171 376 172 377
12-13 171 377 177 .382
14-15*** 171 377 157 .363
16-17 149 .356 147 .354
HH head’s gender (1 = male) .580 494 579 494
HH head’s age*** 48.120 14.440 49.330 15.690
HH head’s education
No education*** 190 .400 170 .370
Primary education™** .620 490 .530 .500
Secondary education™** .160 370 .280 .450
Post-secondary education*** .030 160 .020 130
HH head’s main economic activity
Permanent paid employee*** 130 .336 .057 231
Temporary employee* .029 167 .025 157
Communal/resettlement work*** 777 417 .866 341
Own-account worker*** .035 183 .022 .146
Other activities .030 172 .030 171
No. of female of school-going age (6-19)*** 1.700 1.270 1.610 1.190
No. of male of school-going age (6-19)*** 1.780 1.250 1.710 1.250
No. of female adults (20+)*** 1.280 .680 1.320 700
No. of male adults (20+)*** .860 790 950 .840
No. of young children (0-5)*** 970 1.010 .890 .940
Distance to primary school (km)*** 2.900 2.300 3.030 2.360
Distance to secondary school (km)*** 6.760 5.800 5.760 6.010
Distance to bus stop (km)*** 3.240 4.960 4.890 23.610
Number of observations 12,355 17,302

Source.—Authors’ computations based on 2001 and 2007 ICES.
Note.—Tests are for significance of difference across years.
Cp< .l

* p < .05

= p < .01

equation. This exclusion requirement is met by omitting the lowest child’s
age dummy variable, that is, 6 and 7 years old, in the equation on attending
the age-appropriate grade. This variable affects whether a child attends school,
but obviously cannot affect whether the child is in the age-appropriate grade.

Results

The model is estimated separately for 2001 and 2007 for rural Zim-
babwe since a Wald test indicated that the estimated coefficients were dif-
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TABLE 4
SUMMARY STATISTICS OF CHILDREN ENROLLED IN SCHOOL, RURAL ZIMBABWE, 2001-7
2001 2007
Variables Mean SD Mean SD
Age-appropriate grade, given school enrollment*** .38 .49 A48 .50
Wealth index*** —.09 1.00 —.18 94
Quintile 1 (%) .20 .40 21 41
Quintile 2 (%)*** 17 .38 .20 .40
Quintile 3 (%)*** 22 41 24 43
Quintile 4 (%)* 17 37 .16 .36
Quintile 5 (%)*** 24 43 .19 .39
Child’s gender (1 = male) .51 .50 .50 .50
Child’s age*** 11.12 3.06 10.85 3.10
677" 14 .35 17 .38
8-9 .20 .40 .20 .40
10-11 21 .40 .20 .40
12-13 .20 .40 .20 .40
14-15*** .16 .36 14 .34
16-17+ .10 .29 .09 .28
HH head’s gender (1 = male) .57 49 57 49
HH head’s age*** 48.06 14.21 49.03 15.49
HH head’s education
No education*** 17 .38 .15 .35
Primary education™** .63 .48 .53 .50
Secondary education™** 17 .38 .30 .46
Post-secondary education*** .03 .16 .02 14
HH head’s main economic activity
Permanent paid employee™** 13 .33 .06 23
Temporary employee .02 15 .02 .15
Communal/resettlement work*** 78 41 .87 34
Own-account worker*** .04 .19 .02 14
Other activities .03 17 .03 17
No. of female of school-going age (6-19)*** 1.71 1.27 1.60 1.18
No. of male of school-going age (6-19)*** 1.77 1.24 1.70 1.24
No. of female adults (20+)*** 1.28 .68 1.32 .70
No. of male adults (20+)*** .84 77 .93 .83
No. of young children (0-5)*** .96 1.00 .88 93
Distance to primary school (km)*** 2.81 2.24 2.96 2.30
Distance to secondary school (km)*** 6.49 5.71 5.59 6.22
Distance to bus stop (km)*** 3.14 5.12 4.75 22.99
Number of observations 9,835 13,933

Source.—Authors’ computations based on 2001 and 2007 ICES.
Note.—Tests are for significance of difference across years.
Cp< .l

* p < .05

= p < .01

ferent.”” The marginal effects on the probability of being enrolled in school
(first-stage selection equation) and the marginal effects on the probability of
being in the age-appropriate grade (the second-stage outcome equation),
conditioned on school participation are reported in table 5. At variable means,
the estimated probability of attending school is 79.5 percent (80.6 percent)
in 2001 (2007) and the probability of being in the correct grade, conditional

13 This finding of different coefficients is consistent with Ersado et al. (2003) who find that coef-
ficients of determinants of consumption changed in Zimbabwe between 1990 and 1995.
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on school attendance is 37.8 percent (45.8 percent) for 2001 (2007). Over-
all, conditional on the covariates, school attendance has increased modestly
while enrollment in the correct grade grew by 8 percentage points. Findings
are consistent with the univariate analysis and indicate that child schooling
outcomes are robust to the macroeconomic problems experienced in Zim-

babwe during 2001-7.

School Enrollment

The probability of enrolling in school is higher for higher wealth index
quintiles and the wealth enrollment effects are similar across years. All wealth
index coefficients are significant below the one percent level in both survey
years, showing that compared to the lowest quintile, school enrollment is
higher for children in wealthier households. Wald tests subsequently deter-
mine whether school attendance varies significantly across wealth quintiles.
For 2001, the probability of school enrollment is significantly greater for
children belonging to the third wealth index quintile compared to those in
the second, while children from the fourth quintile are more likely to be
enrolled than those in the third. The enrollment probability is not statistically
different between children in the fourth and fifth quintiles, suggesting that
children from the top 40 percent of the wealth distribution have similar
(relatively high) probabilities of being enrolled. In 2007, the probability of
being enrolled in school is statistically different for children belonging to the
fourth quintile compared to those in the third. The broad finding of a sig-
nificant relationship between enrollment and household wealth is consis-
tent with literature from a number of countries (Filmer and Pritchett 1999;
Ersado 2005).

Wald tests are performed to test for the equality of the wealth quintile
coefficients between 2001 and 2007 and determine whether the wealth-
participation relationship has changed. None of the wealth index quintile
coefficients in the selection equation are significantly different across years
when tested individually or jointly.'* Results support the notion that poor
households face financial constraints to schooling, but the impact of finan-
cial constraints on school attendance is similar for 2001 and 2007.

The influence of other determinants of school participation changed
between the surveys. In 2001, boys and girls had similar probabilities of be-
ing enrolled in school, while in 2007 girls are about 2.4 percentage points
more likely to attend school (table 5)."” The age-enrollment profile also
changed slightly. In comparison to the base age category—those between 16

* Wald tests for the equality of second, third, forth, and fifth index quintile coefficients between
2001 and 2007 have p-values of .26, .41, .85, and .38, respectively. The Wald test for the joint comparison
of all index quintile coefficients has a p-value of .88.

15 The Wald test for the equality of the coefficients for child’s sex has a p-value of .001, indicating
that the coefficient is statistically different between 2001 and 2007.
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and 17 years old—children aged between 10 and 11 are the most likely to be
enrolled in school in both survey years. However, the probability of school
attendance for this age group is statistically higher in 2007.'° In addition,
as suggested by the descriptive statistics, the estimated coefficients indicate
that 6- and 7-year-old children are statistically more likely to be enrolled in
school in 2007 than in 2001.

In 2007, the probability of school participation is 1.6 percentage points
lower for children living in male-headed households compared to those liv-
ing in female-headed households, while this relationship was not significant
in 2001 (table 5). This could be an indication that female household heads
appreciate the role of children in providing old-age security and this ap-
preciation grew during the period of economic uncertainty. This result is
consistent with the expectation that an increase in future benefits from
schooling will positively influence school enrollment. Itis also consistent with
Weir (2011) who finds that respondents with fewer opportunities to benefit
from children’s education are less likely to hold positive attitudes toward
schooling.

The education of the household head has become a much stronger de-
terminant of school enrollment in 2007. In 2001, children living in a house-
hold where the head completed primary or secondary school were about
3 percentage points more likely to attend school compared to children whose
head had no formal education (table 5). This probability differential grew
to 6.2 and 10.4 percentage points in 2007. The change is even of greater
magnitude when the head completed post-secondary education; the proba-
bility of school participation was insignificant in 2001 compared to 11.5 per-
centage points higher in 2007 for children living in households whose head
completed post-secondary education compared to those whose head had no
formal education. This finding indicates a likelihood of growing inequality—
over time, educational disparities and their economic consequences are
likely to grow.

Attendance in school is also related to the sector of employment of the
household head. The probability of school participation in 2001 for children
in households headed by a temporary employee is 4.0 percentage points
lower than for those whose head is a permanent paid employee. The dif-
ference is no longer statistically significant in 2007. Children of communal
and resettlement workers are 6.3 percentage points more likely to attend
school in 2007 compared to children whose head is a permanent employee.

In terms of household composition, findings are as expected and rela-
tively consistent between survey years with one exception. The number of
male adults in the household explains school enrollment in 2001 only. The

'6 The Wald test for the equality of age coefficients for children 10 and 11 years old has a p-value of .03.
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results suggest that in 2001 the probability a child will be enrolled in school
decreases by 1.5 percentage points with an additional male adult member.
The number of female adults within a household is a significant and posi-
tive determinant of school participation in both 2001 and 2007. This is
consistent with the view that greater household labor availability positively
influences schooling participation. Dissimilarities between the effects of male
and female adults on school attendance support the theory that preferences
for schooling decisions is influenced by household composition. Females
might value investment in schooling more than males do. The number of
young siblings reduces the likelihood of being enrolled in school in both
2001 and 2007, reflecting the higher demand for child labor at home and
higher opportunity cost of schooling.

In 2001, distance to the nearest primary school had a slight depressing
effect on school enrollment, but no significant effects were found for the
other distance variables. This finding is related to use of'village fixed effects; a
model without village fixed effects showed that longer distances to the
nearest primary and secondary school had significant negative impacts on
school enrollment in 2001 (p = 0). In 2007, distance to primary school was
significant and negative, while distance to secondary schools had a negative
but insignificant impact on enrollment. This strong negative relationship
between distance and school enrollment is not universally found in the lit-
erature. For example, Filmer and Pritchett (1999) find that school accessi-
bility has a relatively small impact on school participation. Because our study
focuses only on rural areas our results make intuitive sense. School accessi-
bility clearly lowers the cost of education in rural areas, increasing school
participation. The village fixed effects capture most of the unobservable
components related to school quality and accessibility, leading to the insig-
nificance of most distance variables.

Enrollment in the Age-Appropriate Grade

Household wealth is a significant determinant of being enrolled in the
age-appropriate grade in both years.'” In 2001, the probability of being in the
age-appropriate grade, conditional on school participation, is 7-10 percent-
age points higher for children from the upper three wealth quintiles com-
pared to those in the lower two quintiles. In 2007, the relationship between
household wealth and age-appropriate enrollment was similar to thatin 2001,
but the magnitude of the wealth effect is slightly attenuated for the third and
upper quintile. A Wald test indicates that the difference is only statistically
significant for the third quintile."® These results suggest that middle-class
rural households faced more negative shocks or more difficulties coping with

17 See the last four columns of table 5.
18 With a p-value of .05.
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these shocks prior to 2007 compared to years prior to 2001, making children
in this wealth bracket less likely to be enrolled in the age-appropriate grade in
2007. Also in 2007, the probability of being enrolled in the appropriate grade
is three percentage points higher for children from the second wealth index
quintile compared to those belonging to the poorest (in 2001, the difference
was not statistically significant).

Attending the age-appropriate grade is more closely related to the notion
of school achievement than school enrollment. Since being enrolled in an
age-appropriate grade is correlated with prior negative schooling shocks, our
results suggest that children from the poorest households have experienced
more shocks, or are in households that are less able to manage the shocks,
than children from less poor households are. In a longitudinal study on
investments in schooling in rural Ethiopia, Mani et al. (2012) find that path
dependence in schooling is stronger for children from high-income com-
pared to low-income households. In poor households, children move in and
out of school, while there are fewer enrollment fluctuations among children
from better-off households. In poor households, negative household-level
shocks affect enrollment while for children from wealthier households cir-
cumstances specific to the child are more likely to affect schooling partici-
pation (Mani et al. 2012).

Financial factors may force poor households to delay school entry or
cause temporary withdrawal from school. In 2001 (2007) only 61 (75) per-
cent of children between the age of six and seven years belonging to the
poorest wealth quintile were enrolled in school compared to 75 (84) percent
of those from the top quintile. However, by age 8-9 years, 93 (92) percent of
the children in the poorest quintile are attending school compared to 97 (97)
percent for the wealthiest. These results indicate that there is a demand for
education among the poor, but financial constraints may constrain school-
ing investments.

Conditional on school enrollment, girls are significantly more likely to be
enrolled in the age-appropriate grade than are boys. These findings follow
those of many studies of schooling in less-developed countries (Grant and
Behrman 2010; Mani et al. 2012). Grant and Behrman (2010) review studies
from a number of countries and conclude that even in countries where boys
had a traditional advantage over girls, girls have begun to surpass boys in
terms of age-appropriate enrollment and grade since at least the early 1990s.
They go on to examine cross-country information from 38 developing coun-
tries and show that while girls may be less likely to be enrolled, when enrolled
they tend, in most regions, to progress through age-appropriate grades com-
pared to boys. Mani et al. (2012), in a study from rural Ethiopia, find much
stronger path dependence in schooling for girls than boys. Males are more
likely to go in and out of school while girls usually stay in school or withdraw
for reasons such as marriage. For rural Zimbabwe, we find that in 2001, the
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probability of being in the proper grade was 4.1 percentage points higher for
girls than boys. In 2007, this differential increases to 8.1 percentage points,
which may suggest that males are being withdrawn from school more often as
a response to the economic crisis.

Older children are obviously' less likely to be enrolled in the age-
appropriate grade compared to younger ones, but the relationship is less
pronounced in 2007. The lower real cost of attending school and the absence
of opportunity outside of school in 2007 stimulate participation in school and
thus the likelihood of being enrolled in the age-appropriate grade.

Living in a male-headed household is associated with a lower probability
a child will be in the age-appropriate grade in both years. This indicates
that in addition to being more concerned about schooling participation,
females—when they are the sole decision maker in the household—are also
more concerned about schooling achievement. This is consistent with our
expectation that female-headed households might value more the role of
children in providing old-age security, which requires both schooling en-
rollment and continued achievement. In 2001, the age of the household
head was positively and significantly associated with enrollment in the proper
grade, suggesting that older parents may have lower discount rates compared
to young ones and will be more willing to postpone current for future con-
sumption to maintain enrollment. The schooling attainment of the house-
hold head strongly influences the probability of being in the age-appropriate
grade, but this effect was somewhat attenuated in 2007. Since there is a strong
intergenerational persistence of educational achievement (as noted above),
increasing the current educational level of all children could benefit the
country’s long-run human capital development.

As with school enrollment, the probability of attending the age-
appropriate grade decreases with the number of young siblings. An addi-
tional child between 0 and 5 years old in a household decreases the proba-
bility of being in the age-appropriate grade by 1.4 percentage points in 2007
(the impact is not statistically significant in 2001). During economic crises,
household financial resources are likely to be meager. If, as a result, adult
members are forced to allocate more time to earning activities, the task of
caring for young siblings will increase for children of school-going age.

Robustness Checks

In the annex, model robustness is examined using consumption expen-
ditures from the 2001 survey. Results are consistent using both consumption
expenditure and wealth index quintiles with the 2001 data. These results
support the use of the wealth index as a measure of household well-being for
both survey years. An additional robustness check examines the potential for

!9 Obvious because older children face more opportunities for disruption of their education.
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endogeneity of consumption expenditures, which might lead to bias in the
estimated coefficients. The tests reject this form of bias (annex).

Conclusion

Schooling is an important determinant of a country’s economic future,
and during economic crises, schooling investments tend to suffer. In Zim-
babwe, public support for primary and secondary education suffered in real
terms during the economic hardship, but little evidence was available on the
effects of the crisis on household decisions. Late enrollments and withdrawal
of children from school are common means of coping with crises in many
developing-country contexts and can lead to vicious cycles of ever-increasing
impoverishment. In Zimbabwe, because the economic crisis was so deep, it
is important to understand its impacts on household decisions about child
schooling. This article examines factors affecting enrollment in school and
enrollment in the age-appropriate grade during a period of extended eco-
nomic crisis in Zimbabwe.

We find reason for optimism; parameters describing the relationship
between schooling and concepts such as household economic status, indi-
vidual and household characteristics, and other factors remained strikingly
similar for both survey years. Schooling rates stayed the same for girls be-
tween 2001 and 2007 while declining slightly for boys. Both boys and girls are
found to be more likely to be enrolled in the age-appropriate grade in 2007
compared to 2001. Observed changes in school attendance over the years
are largely due to changes in underlying conditions and not to large differ-
ences in the “structure” of schooling decisions. This finding differs from evi-
dence for responses to crises affecting other countries. For example, Thomas
etal. (2004) find that in Indonesia, household spending on child education
fell dramatically during the 1998 financial crisis and that the declines were
steepest among the poor.* In Zimbabwe, because much real expenditure on
education is provided by the state, the costs to the household come in the
form of opportunity costs. Opportunities in rural areas for child workers were
limited during the crisis, so schooling enrollment has remained relatively
high. However, to assess the full extent of the impacts of the crisis on edu-
cation, itwould be necessary to have data beyond 2007. Additional time might
be needed to pick up on educational changes as enrollment tends to be a
“sticky” phenomenon. For example, Hoddinott and Kinsey (2001) found that
Zimbabwean children aged 12-24 months grew more slowly during time
of drought, while Alderman et al. (2006) report that stunted preschoolers
completed few schooling grades and started school later.

20 Thomas et al. (2004) found that the spending declines were smaller in the rural sector.
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Household wealth is an important determinant of school enrollment and
progression through grades in rural Zimbabwe. Children from the poorest
wealth quintile are less likely than any other children to be enrolled or attend
the age-appropriate grade. While Filmer and Pritchett (1999) identify sepa-
rate patterns—in some regions the poor never enter school, while in others
they enter but drop out—the rural poor in Zimbabwe suffer from both pat-
terns. Like many other countries, special attention is needed to identify wealth-
related constraints to rural education. Contrary to expectations, there was no
change in the relationship between wealth and school attendance between
2001 and 2007 and relatively small proportions of the decline in participation
are due to deterioration in household wealth. Children from the wealthiest quin-
tile were about 6 percentage points less likely to attend the age-appropriate
grade in 2007 than in 2001, making poverty a less distinguishing determinant
of schooling achievement in 2007.

In 2007, the educational achievement of the household head is a more
important determinant of school enrollment than household economic sta-
tus. This finding is consistent with evidence from other countries (Weir 2011).
The intergenerational persistence of schooling achievement indicates that
steps may be needed to promote continued enrollment of children from
households headed by parents with limited education. Indicators of school
participation are relatively good in Zimbabwe compared to many sub-Saharan
African countries so that small steps to broaden participation might be
fruitful.

Overall, the results suggest that the rural education system in Zimbabwe
has weathered the storm of economic crisis. While the persistence of high
enrollments is an important achievement, the article does not analyze the
quality of schooling. This quality likely has suffered during the decline in
economic conditions. Perceptions of the quality of teaching, however, enter
into the enrollment decision, and evidence in this article at least hints that
quality did not decline enough to discourage enrollments. During the worst
period of hyperinflation, nominal salaries were devalued within hours of
their receipt. and incentives to continue teaching were compromised. As
conditions improve during the recovery, schooling status should also im-
prove, and the evidence suggests that the crisis may not have lingering effects.

This study provides useful insights into policy debates in Zimbabwe. The
BEAM program seems to have been fairly effective at protecting the most
vulnerable households from the adverse effects of the economic crisis. Girls
have not been disadvantaged relative to boys, but boys have fallen behind
relative to girls. Under such circumstances, gender targets may be revised to
consider how boys suffer during periods of economic hardship. Efforts to
improve enrollment are important, and programs to reduce dropouts should
be evaluated. The article did not conduct a benefit-cost analysis of the BEAM
program, but it atleast appears to be having a positive impact on enrollments.
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Appendix
Robustness Checks

Using the 2001 survey,” we reestimate the model using per capita consumption
expenditures as the indicator of household long-term economic status. Results are
consistent using both consumption expenditures and wealth index quintiles with the
2001 data (tables 5, Al). All consumption expenditures quintile coefficients are
statistically significant (p-value of 0) and similar to those of the wealth index but
of smaller magnitude for higher wealth quintiles. Filmer and Pritchett (2001) also
find that the measured gap between rich and poor is generally greater when using a
wealth index. They interpret these disparities “as attenuation bias due to greater
measurement error in consumption expenditures than in the wealth index. Error
here is defined in relation to its use as a proxy for the relevant indicator of economic
status in the analysis of education outcomes” (Filmer and Pritchett 2001, 122).

Controlling for Endogeneity

Consumption expenditures may be endogenous to short-term schooling decisions,
and to examine potential bias associated with this endogeneity, we reestimate the
2001 model using the wealth index as an instrument for per capita consumption.
Since the model considered is nonlinear, potential endogeneity is controlled for
using a two-step estimation approach as proposed in Cameron and Trivedi (2009).
The first step consists of performing a linear regression of per capita consumption
expenditures on the set of regressors and the instrument (i.e., the wealth index) and
then generating residuals from this regression.* In the second step, the Heckman
Probit is estimated including as an additional regressor the first-step residuals. The
residual coefficient provides an opportunity to test the null hypothesis of exoge-
neity of per capita consumption in the schooling outcome equations using a robust
Wald test.

The coefficient for the first-step residuals has a p-value greater than .1 in both the
selection and outcome equations, leading to failure to reject the null. According to
this measure, consumption expenditures are not endogenous to schooling decisions.
In addition, the marginal effects on the probability of being enrolled in school and
attending the age-appropriate under the assumption of endogeneity are nearly iden-
tical to those obtained without controlling for this potential endogeneity (table Al).
Though, worth noting is that in the school participation equation the coefficient of
the fifth quintile increases from 7.2 to 8.3 percentage points when per capita con-
sumption expenditure is considered an endogenous regressor.

2! As noted, using per capita consumption expenditures was not possible in 2007 due to the hy-

perinflation.
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