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Abstract

This paper investigates whether debt relief provided under the Enhanced Heav-
ily Indebted Poor Country (HIPC) and the Multilateral Debt Relief (MDRI) initia-
tives helped improve primary school enrollment in recipient countries. Combining
individual-level data from Demographic and Health Surveys (DHS) and country-level
data on debt relief events, we identify children that were potentially impacted by
debt relief. We compare their enrollment likelihood with that of children living in
non-HIPCs or being too old to have been exposed to debt relief. Our results suggest
that debt relief have significantly contributed to increase primary school enrollment.
By freeing up additional resources that could be invested in education, debt relief
has improved human capital accumulation. This effect is particularly strong for chil-
dren from poor and rural households, suggesting that debt relief has helped reduce

educational inequalities.
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1 Introduction

Over the past twenty years, 36 low-income countries (LICs) have benefited from substantial
debt cancellations under the Heavily Indebted Poor Countries (HIPC) initiatives and the Multi-
lateral Debt Relief Initiative (MDRI). The primary objective of the HIPC initiative was to reduce
debt down to sustainable levels and hence contain the potential debt overhang that was hampering
LICs’ economic development. Yet, besides debt sustainability, debt relief also sought to free-up
additional resources (especially under the MDRI) to the finance core infrastructures in light of the
Millennium Development Goals’ achievements (MDGs).

Although debt relief initiatives for developing countries are now more than twenty years old
and their effects on recipient countries’ development have been quite intensively reviewed, there is
still little evidence about the role that such initiatives might have played in the pursue towards the
MDGs. This paper aims at filling this gap by investigating the effects of debt relief programs (the
Enhanced HIPC initiative and the MDRI) on primary school enrollment which represented one of
the several MDGs outlined by the development agenda. To do so, we adopt a multi-level empirical
approach by combining micro and macro data. Using Demographic and Health Surveys (DHS)
for 44 countries (both HIPCs and non-HIPCs) between 1990 and 2015, we empirically assess the
contribution of debt relief to the probability of having been enrolled in primary school (for at least
one year) by isolating children cohorts potentially affected by the debt relief initiatives.

Our empirical approach consists in a difference-in-differences model where “treated” in-
dividuals are children living in HIPCs and in age of attending school during the post-debt relief
period. “Control” units are either children living in the same country and being in age of attend-
ing school before debt relief was granted, or children in age of attending school and living in a
country which did not benefit from debt relief under the Enhanced HIPC initiative (and therefore
under the MDRI as well). Consequently, while the dependent variable is observed at the child
level, our variable of interest, the exposition to the Enhanced HIPC initiative, is observed at the
cohort-country level. The inclusion of country, cohort and year of survey fixed effects leads to
observe the relationship between debt relief and the likelihood of being enrolled in primary school,

for a given age-cohort, in a given country, for a given year of survey, and as compared with the



primary school enrollment likelihood in control countries. Additional controls also capture, to
some extent, the contribution of observed characteristics at the child level as well as the effect of
national trends in primary school enrollment among developing countries.

Our results suggest that being in age of attending primary school when the country benefits
from debt relief is associated with a higher probability of being enrolled in primary school by
around 11 additional percentage points. The positive association between debt relief and primary
school enrollment seems to be larger for poor children, and for those living in rural areas. We
also find that this relationship is mostly driven by debt relief granted under the Enhanced HIPC
initiative (thus highlighting the potential contribution of the conditionality attached to this pro-
gram) and that the magnitude of the debt relief contribution positively depends upon the amount
of debt cancelled. We challenge these findings with multiple robustness checks that all support the
main results, hence suggesting that debt relief can be as effective as “more traditional” financing
means, turning it into a credible alternative for development financing.

The paper is organized as follows. The rest of the introduction presents the two debt relief
initiatives on which this study focuses as well as their expected effects on education. Section
2 describes the data (both micro and macro) and the empirical strategy. Section 3 discusses
the results and provides several robustness checks. Section 4 discusses the potential fiscal space

channel explaining the main observed effects. Section 5 concludes.

1.1 The multilateral debt relief initiatives

In reaction to the increasing debt burden of low-income countries at the end of the 1980s, large-
scale debt relief program for LICs was initiated in 1996 with the Heavily Indebted Poor Countries
initiative (HIPC I). The implementation of the very first coordinated debt relief initiative stemmed
from the failure of traditional treatments at the Paris Club in restoring debt sustainability (Thugge
and Boote, 1997; Daseking and Powell, 1999). Debt distress in LICs was by the time considered
as liquidity issues and thus only treated with interest and capital payments rescheduling while the
real issue was debtors’ solvency, hence calling for significant debt write-offs.

The first version of the HIPC initiative (HIPC I) thus aimed at writing off around 90% of



the bilateral debt claims and, for the very first time, cancelled some multilateral liabilities. The
program was then enhanced in 1999 (the Enhanced HIPC initiative or HIPC II) since the indebt-
edness eligibility criterial of the first initiative were considered as too stringent (debt-to-exports
ratio superior to 250% in present value) and prevented poor and highly indebted countries to
benefit from such cancellations (Thugge and Boote, 1997). The required indebtedness threshold
for being eligible under the Enhanced HIPC initiative was lowered down to 150% of the exports
(in present value) and the delivery process of debt relief (which is a two-stage process, as shown

by figure 1 below) was also sped up.

Insert Figure 1 here

Once considered as eligible for the initiative, the country reaches the “decision-point” where
debt service relief starts being granted. These cancellations are nevertheless made conditional to
the implementation by the beneficiary government of a Poverty Reduction Strategy Paper (PSRP)
identifying mid-term targets regarding development outcomes improvement (health, education,
etc.) that are supposed to be financed with the debt service savings stemming from the debt service
relief.? Once these targets are reached, the country reaches the “completion point” which marks
the end of the HIPC process and leads the government to benefit from additional and irrevocable
debt relief on its debt stock by an amount determined ex-ante (with a possible topping-up).

In addition to that, in 2005, the G8 summit of Gleneagles decided to accentuate debt relief
for LICs with the Multilateral Debt Relief Initiative (MDRI) in order to release financing sources
and achieve the MDGs by 2015. They thus agreed to cancel the entire remaining multilateral
debt stock of HIPCs that have reached the completion point.> These bilateral and multilateral
debt cancellations resulted in a strong reduction in external debt varying from 14% to 72% (Table
S.A2 in the supplementary appendix), and estimated in overall at nearly 77 billions of USD, in

net present value.

!The two others eligibility criteria consist in being classified as a LIC by the World Bank, and having
implemented an IMF macro-stabilizing program.

2Table S.A1 in the supplementary appendix presents the educational targets.

3Debt owed to the World Bank, the International Monetary Fund, and the African Development Fund
prior to 2003/2004.



1.2 Expected impacts of debt relief on education

The seminal work that granted foundations for debt relief was initiated by Krugman (1988)
and Sachs (1989) who developed the “Debt Overhang” theory. They define as a “Debt Overhang”,
a situation where public debt is so large that it starts to slow down capital accumulation, and
therefore the development process of highly indebted countries. Under such circumstances, they
argue that it would be beneficial for both the debtor and its creditors to cancel a certain amount
of public debt in order to preserve the growth prospects of the debtor, and in fine, its capacity to
pay the remaining liabilities. According to Sachs (1989), one of the reason why a massive public
debt hampers capital accumulation, posits that when public indebtedness rises up to a significant
level, debt repayments become so large that they crowd out public investment and basic needs
expenditures. This effect, called the “real burden effect”, tends to undermine growth prospects of
the debtor through the deterioration of public capital.

Considering the “real burden effect”, it becomes rather intuitive to understand how debt relief
can affect educational outcomes in beneficiary countries. Large public debt service monopolises the
use of public resources and potentially crowds out educational spending, thus weakening public
goods provision dedicated to education. Debt cancellations might therefore help in freeing up
public money (i.e. generating “ fiscal space” as coined by Heller (2005)) initially intended to
debt servicing, and in reallocating it to the education sector. In this vein, the Enhanced HIPC
initiative aims at enlarging access to primary education (the second Millennium Development
Goal). Debt relief under this initiative is coupled with strong conditionality, hence making further
debt cancellations conditional to the sound use of debt service savings for social sectors such as
education (and primary schooling in particular).

This “fiscal space” effect induced by debt relief has been investigated in few papers. Although
a first wave of studies in the early 2000s concludes to no effect stemming from debt relief initiatives
(Chauvin and Kraay, 2005; Presbitero, 2009), more recent articles identify a positive contribution
of debt relief to public expenditures. Thomas (2006) shows that a decline in debt-service costs
significantly raises social expenditures in education and health sectors in low-income countries.

Making use of a longer post-debt relief period, Cassimon et al. (2015) suggest that an increase



in debt services savings is positively associated with larger current and capital spending. Public
investment is found to be more reactive to debt service savings stemming from the Enhanced
HIPC initiative rather than those induced by cancellations under the MDRI because of a stronger
conditionality. More recently and using a double-difference approach, Djimeu (2018) confirms the
positive effect of the Enhanced HIPC initiative on public investment, but mainly for recipient
countries having a restricted access to international capital markets.

Yet, have these freed-up resources from debt relief been used to finance public expenditures
for education? And did they improve educational outcomes? To our knowledge, only two papers
investigate the effects of debt relief on education. First, using a first-difference specification similar
to Chauvin and Kraay (2005), Dessy and Vencatachellum (2007) look at the effect of debt relief
granted to African countries on education and health expenditures between 1989 and 2003 and
find that debt relief is negatively associated with education spending. These results, while rather
counter-intuitive, are however not robust to alternative measures of debt forgiveness. Dessy and
Vencatachellum (2007) argue that this negative effect reflects a moral hazard-like behavior since
once debt relief is granted, benefiting countries are free to reconsider the development strategy
they committed to before receiving debt cancellations. Nevertheless, these results could also be
explained by their limited study period which does not allow enough years elapsed since debt
relief and makes them unable to fully capture debt relief granted under the Enhanced HIPC
initiative and the MDRI. Focusing on a more recent period (1998-2005), Cuaresma and Vincelette
(2008) investigate this relationship for 33 HIPCs having at least reached their decision point (as
compared to less than 10 HIPCs in Dessy and Vencatachellum (2007)). Even though they find no
effect on education expenditures or on student-teacher ratios, their results based on propensity
score matching methods and Heckman’s sample selection estimator, show that countries having
reached their completion point record lower primary school dropout rates than interim-period
HIPCs.

To our knowledge, the study by Cuaresma and Vincelette (2008) is the only one attempting
to assess debt relief effectiveness on educational outcomes. Yet they consider this relationship in
a linear way while heterogeneity in debt relief effects might be at play. As explained by Dabla-

Norris et al. (2004) with a model predicting the contribution of debt relief to education, the



positive impact of debt relief is likely to be more important for poor households facing more
stringent constraints in their schooling decisions.

As compared with previous studies, our paper considers a long-enough period of study and
takes the analysis of debt relief effectiveness down to the individual probability of being enrolled
in primary school. In the same vein as Djimeu (2018), we exploit variability in decision-point
attainment over time and across countries as well as in individual characteristics (some of them
being relatively exogenous such as gender and year of birth) to identify average and heterogeneous

effects of debt relief on primary school enrollment.

2 Data and Model

2.1 Data

Sample of study

We make use of Demographic and Health Surveys (DHS) which consist in nationally-representative
household surveys standardized across country and over time, hence allowing cross- and within-
country comparisons. For the purpose of this study, we collect DHS in all available developing
countries between 1990 and 2015, both HIPCs and non-HIPCs, hence ending up with a large set of
repeated cross-sectional data. We restrict the sample to HIPCs that have at least one DHS before
and after the year they reached their decision point. For non-HIPCs, we only consider countries
with at least two rounds of DHS; one before 2000 and one after. Figures S.A1 and S.A2 in the
supplementary appendix present the evolution of the database over time.

As we assess the impact of debt relief on primary school enrollment, we focus on children that
are in age for primary schooling at the time of the survey. We therefore use UNESCO data on
the official entrance age to primary school and the theoretical duration of primary schooling in
each country in order to identify these children. Children kept in the final sample are on average
between 6 and 12 years old. Primary school enrollment is measured at the extensive margin and

consists in a dummy variable equal to 1 if the child attended primary school for at least one

4As most of the HIPCs reached their decision point that year.



year while being in age for primary school, and zero otherwise. Because in some countries, two
consecutive rounds of surveys were conducted in a short period of time, the same individuals could
appear twice in our data. In order to avoid this, we compute year-of-birth thresholds that prevent
the same age-cohorts to appear twice in two consecutive DHS conducted in a given country.’
The final sample contains 44 countries (22 HIPCs and 22 non-HIPCs) and 177 DHS. It gathers
information on 1,704,762 individuals eligible for primary schooling including 537,501 individuals
who have potentially been affected by the HIPC Initiative. 80% of the sample children have ever
attended primary school (for at least one year). When parental education is imposed as control,
the overall sample is significantly reduced, down to 648,962 individuals. Tables S.A5 and S.A6 in
the supplementary appendix describe the sample and the surveys used for non-HIPCs and HIPC,

respectively.

Micro-level determinants of primary school enrollment

Several controls at the individual level are added to isolate the impact of debt relief programs.
They are factors that usually affect the probability of enrollment in primary school : parents’
education, wealth, child’s gender, age, relationship to head of household and geographical location.
Table S.A7 in the supplementary appendix presents the main descriptive statistics. We control
for parents’ education as it is expected to positively affect schooling participation (Buchmann
and Brakewood, 2000; Colclough et al., 2000; Glick and Sahn, 2000; Huisman and Smits, 2009;
Lincove, 2015). In our sample, 43% of mothers and 34% of fathers have never been to school.
As suggested by the human capital theory (Becker, 1964; Mincer, 1958), children from wealthier
households are more likely to be enrolled in school because costs associated with schooling are
less likely to be an obstacle for better-off households (Glick and Sahn, 2000; Huisman and Smits,
2009; Lincove, 2015). They also tend to be less affected by credit constraints and imperfect credit

markets which, in developing countries, are severe obstacles to school participation (Edmonds,

SFor instance, for Nigeria, one survey is available for 2008 and another one for 2013. Given our selection
strategy, we should therefore keep all the individuals aged between 6 and 12 years at the time of the survey,
that are children born between 1996 and 2002 and those born between 2001 and 2007 for the first and
second surveys, respectively. However, individuals born in 2001 and 2002 could have been surveyed in both
rounds. To avoid overlapping, we therefore restrict the sample for the first survey to children born between
1996 and 2000. Tables S.A3 and S.A4 in the supplementary appendix discuss the potential bias implied by
this selection process.



2006; Ersado, 2005; Huisman and Smits, 2009). We use a Principal Component Analysis (PCA)
to compute a wealth index (see Filmer and Pritchett (2001)) derived from seven household asset
indicators and define wealth quintiles (at the country-survey year level).® Because older children
have higher labor opportunities or contribute more to household chores, younger children are
expected to have a higher probability of being in school (Huisman and Smits, 2009; Lincove,
2015). Consequently, we control for age by adding year-of-birth fixed effects (sample children
are aroung 10 years old). We also control for child’s gender (half of sample children are girls)
since parents may prefer to invest their limited resources in their sons’ education because of girls’
lower future labor opportunities. Relationship to the head of household has also been proven to
explain enrollment. Indeed, parents are more likely to rely on adopted or fostered children instead
of their biological children to help in domestic chores or to contribute to the household income
(Fafchamps and Wahba, 2006). Being the child of the head of the household is therefore expected
to positively impact schooling participation (Huisman and Smits, 2009). We also expect children
living in rural areas to be less likely to attend school due to lower educational supply or lower

future labor opportunities (Fafchamps and Wahba, 2006; Huisman and Smits, 2009).
Macro-level determinants of primary school enrollment

Although most of the determinants of primary school enrollment take place at the household
level, country-level factors can also affect school attendance. Moreover, since our strategy aims at
comparing cohorts observed at different periods in several countries, it is necessary to account for
potential changes in the economic, demographic and institutional environment that might affect
the probability of being enrolled in primary school. Consequently, we first control for per capita
GDP (expressed in 2010 constant USD and in logarithm) since we expect a higher probability of
primary school enrollment for children in richer countries, as emphasized by the aid effectiveness
literature (Michaelowa and Weber, 2006, 2008; Dreher et al., 2008; d’Aiglepierre and Wagner,
2013). We then consider the under 15 population (expressed in logarithm) in order to control
for the contribution of demographic pressures to primary school attendance (Dreher et al., 2008;

d’Aiglepierre and Wagner, 2013).

6See Figure S.A3 and Table S.A8 in the supplementary appendix for more details.



Lastly, we decide to impose the level of public expenditures dedicated to the education sector
(in percentage of GNI) as a control. Yet, education spending is likely to capture the potential
effect of our variable of interest since exposure to debt relief period should be associated with
larger expenditures for education as regards the “real burden effect” superimposed with the strong
conditionality of the HIPC initiative. Public spending for education can thus be thought as a “bad
control”. However, extra public funds stemming from debt relief do not essentially go to education
sector. Theoretically, debt service savings should be allocated to social sectors such as health and
education. But in practice and as regards the variety of MDGs to achieve, only a fraction of the
overall resources freed-up was intended to primary and secondary schooling. Lastly, changes in
public spending are not entirely determined by debt relief and depend on a wide range of financing

sources (domestic or external).”

2.2 Empirical Specification

In order to assess the effect of debt relief provided under the Enhanced HIPC initiative on
the probability of having been enrolled (for at least one year) in primary school, we make use
of a difference-in-differences strategy which consists in estimating the effect of living in a HIPC
and being in age of primary schooling during the post-decision point period on primary school

enrollment. A first naive specification could be:

PS,ENROLLL&’CJ‘ =+ BPOST,DPCL’CJ' + €i,a,c,j (1)

where PS_ENROLL; 4 ; is the dummy variable equal to one if the child ¢ of age-cohort a living
in country ¢, and observed in the survey year j has been enrolled in primary school for at least
one year (zero otherwise). €i,a,c,j 15 the classic idiosyncratic disturbance term.

Our variable of interest, POST_DF, . ; is a dummy variable identifying cohorts of children in
age of being at primary school, living in a country ¢ that benefited from debt relief, and observed
in survey-year j conducted after the country ¢ reached its decision point. To be considered as

treated, children must therefore respect three conditions: (1) they live in a HIPC, (2) they are

TAll country-level variables are retrieved from the World Development Indicator (WDI) database.



still in age of attending primary school when their country reaches the decision point, (3) they

are observed after the country reached this stage of the debt relief process.®

Conversely, this
dummy variable is equal to zero for all children observed in non-HIPCs (control countries) and for
children in benefiting countries but who were too old to be enrolled in primary school when the
country benefited from debt relief under the Enhanced HIPC initiative (and those who were in
the eligible age-cohort but observed prior to the decision point year). Under this specification, [
thus represents the unconditional difference in the probability of being enrolled in primary school
(at least one year) between “treated” and “control”children.

However, the repeated cross-sectional nature of our data imposes to control for a large range
of factors that might affect the likelihood of primary school attendance across countries and over
time. In order to capture this conditional variation in primary school enrollment and control
for time-invariant country-specific characteristics, we therefore augment our specification with
country fixed effects (d.). They thus control for structural features at the country-level that might
explain differences in primary schooling performance as well as time-invariant factors influencing
the participation to the Enhanced HIPC initiatives (such as public debt and income levels prior
to 1996 or having benefited from the initial version of the HIPC initiative, as emphasized by
Djimeu (2018)). We then also impose controls for potential cohort-related events common to all
developing countries that might affect primary school enrollment using year-of-birth fixed effects
(i.e. age-cohort fixed effects) (7,). In addition, since we pooled data from multiple DHS rounds,
we also account for potential differences in question forms by including survey-year fixed effects
(pj).9 Lastly, as discussed in the previous section, we augment our model with a set of individual-

household characteristics (H; q.,;) and time-varying macroeconomic covariates (Z. ;). The refined

8Table S.A9 in the supplementary appendix presents the minimum year of birth required for each HIPC
country to be considered as treated and the date when the country reached the decision point. For instance,
to be considered as treated, Beninese children must be born in 1988 (or later) and must be observed in
2000 (or later).

9Note that given the structure of the repeated cross section data, imposing countryxsurvey-year
fixed effects or countryxcohorts fixed effects would confound the effect of the debt relief initiative since
POST_DP, . ; is observed at the country-cohorts-survey-year level; cohorts and survey years being, by
construction, closely related. Younger children —the more likely to benefit from the HIPC initiative— are
observed in the most recent surveys.

10



version of our model takes the following form:

PS,ENROLLZ‘@’CJ’ =+ BPOST,DPQ’CJ‘ + 6. + Na + P + (Z)Hi,a,c,j + 'YZc,j + €ia,c,j (2)

The B coefficient represents the contribution of having been granted debt relief under the
HIPC initiative on the within-country probability of having attended primary school, as com-
pared to what happens in control countries (hence controlling for generational effects, individual
characteristics and changes in the macroeconomic environment). In other words, 8 can be defined
as the difference-in-differences (DID) coefficient assessing the debt relief effect on primary school
attendance which, in what follows, is estimated using OLS estimators with DHS sampling weights.
Yet, before running DID estimates, one needs to ensure that the outcome variable did not already
diverge between HIPCs and non-HIPCs before they start receiving debt relief i.e. before their
decision point date. To do so, we apply basic parallel trends tests using various specifications.
A special section in the supplementary appendix discusses the parallel trend assumptions (Table
S.A10). Tests conducted all support the existence of an ex-ante common trend regarding primary
school enrollment between HIPCs and non-HIPCs’ children, hence allowing us to grant enough

confidence to the § in equation 2 as the potential effect of debt relief on primary school enrollment.

3 Results and robustness checks

3.1 Baseline regressions

Table 1 reports the main results of equations (1) and (2). Column (1) shows the unconditional
effect of being in age of attending primary school during the post-decision period of an HIPC on
the probability of having actually been enrolled in primary school (8 of equation (1)). Without
imposing any controls but fixed effects, one can see that having been exposed to the HIPC ini-
tiative significantly increases the likelihood of having attended primary school by 11 additional
percentage points. This result is observed over our full sample of 1,548,492 individuals of which
535,749 are considered as “treated”.

Column (2) presents results when we augment our specification with individual characteristics.

11



As expected, girls are significantly less likely to attend primary school. Not surprisingly and in line
with Buchmann and Brakewood (2000); Colclough et al. (2000); Glick and Sahn (2000); Huisman
and Smits (2009); Lincove (2015), children with educated parents are more likely to be enrolled
in primary school. In keeping with Huisman and Smits (2009), this probability also seems to be
higher for household head’s children. Chances of attending primary school are found to reduce
when children live in rural areas which can be explained by the difficulty of reaching educational
facilities when people are living in isolated places (Fafchamps and Wahba, 2006; Huisman and
Smits, 2009). In line with Glick and Sahn (2000); Huisman and Smits (2009); Lincove (2015), this
negative effect is attenuated when the household is relatively rich and can provide means to the
children for reaching distant schools (such as motorcycle or bicycle). The positive contribution
of our aggregated wealth index indeed suggests that children living in wealthier households are
more likely of having one school nearby or easily reachable and thus being enrolled in primary
school. Overall, controlling for individual characteristics significantly improves the explanatory
power of our model (with an increase by around 10 percentage points in the R?). Yet, since house-
hold characteristics are not reported for every household interviewed, the sample size drastically
reduces down to 648,962 individuals spread across 40 countries, of which 289,971 are defined as
“treated”. Moving to our variable of interest, one can see that conditionally to these individual
features, being exposed to the Enhanced HIPC initiative still has a pretty large and positive effect
on primary school attendance since it contributes to rise the probability of being enrolled by more
than 17 percentage points.

Column (3) reports approximately the same estimate results except that our wealth index
is now disaggregated in quintiles specific to each country and survey-year (the reference being
the fifth quintile). Not surprisingly, we note that children living in poorer households have fewer
chances to be enrolled in primary school as compared with those belonging to the richest quintile.
The gap gradually reduces as we get closer to the fifth quintile, suggesting that the likelihood of
attending primary school is a linear function of the household’s income. Yet this change does not
alter the significant effect of debt relief which remains around 16 additional percentage points.

We then add country-level variables to our specification to make sure that the observed debt

relief effect on primary school does not reflect the contribution of another time-varying country-

12



specific development occurring at the same period. Including per capita GDP and under 15
population in column (4) does not affect the significance of the HIPC initiative but reduces the
size of the coefficient down to 12 additional percentage points. Controlling for education public
expenditures (column (5)) slightly reduces the “HIPC treatment” coefficient (by around 0.5 per-
centage point). This could mean that the effect of debt relief on primary school attendance partly
goes through additional public spending, highlighting fiscal space as one of the mechanisms at
play in this relationship.

Lastly, in column (6), we replace our variable of interest, the “POST _DP”, by an interactive
term between this variable and the duration of exposition to debt relief. A child having one year
to go before completing primary school when the country enters the HIPC initiative should be
less affected by debt relief than a child who, at the same period, has still many years ahead for
attending primary school. Indeed, not only is the latter exposed to the program for a longer period
of time, but many educational investments (school construction, etc.) can take time to be effec-
tive. The duration of exposure varies by individual and country, since the official age for leaving
primary school is country-specific. In addition, HIPCs did not meet their decision point the same
year thus leading to define a HIPCs-specific minimum year of birth for which individual had still
a chance of being enrolled one year in primary school during the debt relief period (before being
older than the official leaving age). The “POST_DP x Duration of exposure” variable represents
a “continuous HIPC treatment” where we assume a linear effect of being exposed one more year
to debt relief. Results in column (7) show that the effect of being “exposed” one more year to
the post-decision point period (regardless to the years exposed left) is positive and statistically
significant with however, a slight marginal effect. One additional year of exposure to the debt
relief initiative indeed leads to an increase in the probability of attending primary school by only

1.3 percentage points.

Insert Table 1 here
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3.2 Non-linearities in individual characteristics

One main advantage of our empirical strategy compared to previous studies is the individual
level of observation and the resulting ability of investigating potential heterogeneous effects with
respect to individual characteristics such as gender, urban versus rural region of residence, and
wealth.

The Enhanced HIPC initiative and the MDRI set within the prior agenda for development
which aimed at reaching the Millennium Development Goals by 2015 (now coined SDGs, which
encompasses more targets to reach by 2030). Within this framework, and besides the simple
universal primary schooling target, countries were also urged to reduce income, gender and regional
gaps in terms of education. Gender-specific targets were defined within the poverty reducing plan
that HIPCs had to conduct during their interim period (Table S.A1 in supplementary appendix).
For instance, Bolivia committed to increase the number of girls completing the 5th grade in rural
areas. Debt relief was thus expected to benefit disproportionately to girls in recipient countries.
In the same way, rural children were also expected to benefit more from debt relief outcomes than
urban children for whom school services remain less scarce (to a certain extent). Lastly, and given
that richer people have (in overall) greater opportunities in finding alternatives to poor public
education services, one could also expect debt relief initiatives to have more impact on children
living in poorer households.

In order to test these potential non-linearities in debt relief effects, we run both sub-samples
regressions as well as interaction terms models. The interest of interaction terms models lies in the
ability of allowing various explanatory variables to affect individuals in a different manner with
respect to their gender, their living area or their ranking in the wealth distribution. Formally the

interacted model takes the following form:

PS_ENROLL;qc; = a+ fiPOST _DP, .; + foGIRL; + f3GIRL; x POST_DP, . ;+

Oc+ 10+ pj+ PHiaej +7Zei+ D, Br(GIRLi X k) + €iac, (3)
k={d,n,p,H,Z}

where the last component of the equation (right before the error terms) denotes the interaction

14



terms between individual heterogeneity (here gender with GIRL; 4 j, but alternately rural area
dummy variable or wealth quintiles) and various explanatory variables (fixed effects included).
Table 2 reports the results by gender and region. Columns 1, 2, 5 and 6 present the findings
for sub-samples and columns 3, 4, 7 and 8 estimates with interaction terms models. While we
observe no significant differences between boys and girls (when imposing controls for the under
15 female population), the HIPC Initiative appears to have affected mainly rural children. This is
consistent with the commitments made by many HIPC countries (building schools and classrooms
in rural and remote areas; see Table S.A1 in supplementary appendix).Table 3 reports results by
quintile of wealth. Even though being exposed to the HIPC Initiative increases significantly the
odds of attending primary school for all individuals, the effect of the reform appears to be more
pronounced for poorer households.

Taking the identification strategy one step further, we then re-run the interaction terms models
changing the fixed effects composition. We replace country (J.) and survey-year (p;) fixed effects
by country x survey-year (i ;) fixed effects in order to control for time-variant factors at the
country-level that might affect primary school attendance. Imposing country x survey-year fixed
effects conducts to assess the effect of debt relief on primary school enrollment for a given survey-
year in a given country. Yet, since most of the HIPCs have been granted full debt relief after
2006, these fixed effects no longer allows to differentiate treated from control individuals in most
recent HIPCs’ DHS. Indeed, every children in age of attending primary school, leaving in HIPCs
and surveyed in last DHS’s rounds are potentially affected by debt relief (regardless their gender,
living areas, or household’s wealth), and all defined as “treated”.

In order to not confound the effect of debt relief with country x survey-year fixed effects,
we need to keep within country-survey year variation in the debt relief treatment (especially for
most recent DHS’s rounds). This leads us to consider the duration of exposure to debt relief as
our treatment variable (rather than the basic POST_DPF, . ; dummy variable). The duration of
exposure to debt relief indeed varies at the individual level with respect to the child’s year of
birth and the year of survey. Results are reported in Table S.A11 in supplementary appendix and
confirm previous findings based on interaction terms models. Children in rural areas as well as

those located at the bottom of the wealth distribution tend to benefit more from debt relief.
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Overall, these additional findings suggest that international debt relief has helped reducing

regional and economic educational inequalities, contributing (partly) to reach some of the MDGs.

Insert Table 2 here

Insert Table 3 here

3.3 Robustness checks

Concurrent large-scale programs for education and traditional financing flows

Results reported so far suggest that the positive contribution of debt relief to primary school
attendance is robust to the inclusion of macroeconomic determinants identified as key drivers
of school enrollment. Yet, one might doubt that the coefficient associated with the POST_DP
does not fully reflect the contribution of debt relief to primary school enrollment. Indeed, the
post-decision period covers a period where large-scale aid programs for primary education were
launched in some countries of our sample (both HIPCs and non-HIPCs). Consequently, one should
be cautious before granting unquestioningly the effect of the POST_D P variable on primary school
attendance to the sole debt relief initiatives.

In order to control for the contribution of other education programs, we first add to our
set of country-level covariates the amount of aid received. Using the Development Assistance
Committee (DAC) database, we retrieve net official development assistance (ODA) disbursements
(in percentage of GDP) for each country. Moreover, since most of received aid ends up in public
budget, we intentionally omit public expenditures dedicated to education from our specification
when controlling for ODA. Results in column (1) of Table 4 report the baseline results. Column
(2) then shows that, while larger amounts of received net ODA (as a share of recipient country’s
GDP) are associated with higher primary school enrollment, its inclusion as control does not
alter the coefficient associated with debt relief exposure. If anything, the coefficient associated
with debt relief increases after controlling for aid, suggesting that both variables are negatively

correlated, as suggested by Powell and Bird (2010).1°

Having both government spending and net ODA in the same specification does not change the results
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Yet, since not all aid disbursements go to education, one could suggest foreign aid to education
as a more relevant control. But due to data availability, this strategy would lead to considerably
reduce the size of our sample, since sectoral aid data from the Creditor Reporting System (CRS)
only cover years from 1995 onwards, while data for disbursements start in 2002. Although less
exhaustive, Figure S.A4 in the supplementary appendix suggests that this measure of aid to
education sector is strongly correlated with the aggregate net ODA supporting the latter as a
good proxy for other external support to education.!

We then consider the concurrent effect of the Global Partnership for Education (GPE) —
one of the most important education program (financed by international financial institutions) of
the past decades — which could blur the effect of debt relief if not accounted for. As control for
the presence of large-scale education program such as GPE, only countries having joined the GPE
are kept in the control group. The “treatment” group still comprises all the HIPCs (both those
which have benefited from GPE resources and those which did not).'? Results are reported in
columns (3) and (4) of Table 4 (where we alternately control for public education spending and
ODA received). The effect of debt relief is still positive and significant without encountering any
loss in terms of magnitude.'?

In columns (5) and (6), we consider the entire sample and add a control for participation in
the GPE program. Results underline that being exposed to international debt relief still leads
to a positive effect on primary school attendance while exposition to the GPE has no significant
impact.' This might be explained by the amounts of debt cancelled which resulted in significantly
larger funds for HIPCs than those provided under the GPE (although only a share of the money

freed up by the HIPC initiative was dedicated to primary education).!?

neither (results available on demand).

Note that replacing net ODA by the measure of aid to education provided by the CRS (see Table
S.A12 in the supplementary appendix) does not alter the effect of the HIPC initiative on primary school
enrollment, despite a significant sample cut.

12Gee Table S.A13 in the supplementary appendix.

13Note that reducing the pool of control group countries based on their participation to GPE leads to
drop around 25% of our observations as compared with baseline estimates.

“When excluding the debt relief treatment, the coefficient associated with the GPE program remains
not significant (results available on demand).

5Debt relief provided under the Enhanced HIPC initiative and the MDRI amounted to 77bn of USD as
compared to 2.5bn granted under the overall GPE (Table S.A13).
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Insert Table 4 here

Sample dependence

We then test the sensitivity of our results to the sample composition. We first re-run our
baseline estimate but dropping each country from the sample (both HIPCs and non-HIPCs) one
by one. This leads to 40 estimates for which coefficients of our variable of interest are reported in
Table S.A15 in the supplementary appendix. We observe that, while the number of observations
substantially differs with respect to the country excluded, coefficients debt relief remains positively
and significantly associated with primary school enrollment, suggesting that baseline results are
not driven by outlying countries from the treatment or control group.

We then repeat the exercise but this time dropping all children from control countries belonging
to the same geographical region to ensure that results are not driven by regional trends. Results
reported in Table S.A16 in supplementary appendix support that the geographical localization of
control individuals does not alter our results. Column (7) of the Table S.A16 lastly reports results
when the control sample is limited to children living in non-HIPCs which recorded relatively large
public debt ratios prior 1996 (the year the original HIPC initiative was disclosed). Considering
only their level of indebtedness (regardless their income classification at that time), most of these
countries might have been eligible for the Enhanced HIPC initiative and therefore constitute a
better control group at the country level than the entire sample of non-HIPCs. One can see that
considering only individuals from heavily indebted countries (HICs) as control units, leads to a
slight decrease in the magnitude of the debt relief effect on primary school attendance, albeit it
could also be due to the loss of observations.

Lastly, we include individuals who were initially dropped to avoid overlapping. Results

remain unaltered (Table S.A17 in supplementary appendix).
Heterogeneity by initial level of education

Countries that benefited from the HIPC initiative had significantly lower enrollment rates
before the program began. The average gross primary enrollment rate in 1999 was 80% in HIPC

countries and 105% in non-HIPC countries. HIPCs thus had larger room for improvement in terms
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of primary school enrollment with respect to control group countries. This could partly explain
the positive effect found. Even more worrying regarding our empirical strategy, the average
increase observed in primary school enrollment in the post-decision point period might also reflect
a catching up process among HIPCs, which would have taken place anyway (i.e. even in the
absence of debt relief). To account for initial differences in terms of primary school enrollment for
both HIPC and non-HIPC countries, we interact our treatment variable (POST_DP) with initial
level of education (Table S.A18 in the supplementary appendix). The pre-HIPC level of education
is computed using two different methods. First, we use the gross primary enrollment rate in 1999
provided by the World Bank (columns (1) and (2)). Second, DHS are used to compute net primary
enrollment rates before 2000 (columns (3) and (4)). The problem with this second method is that
all countries were not surveyed in 1999. We therefore use, for each country, the closest survey to
1999. To avoid considering surveys that are too old, surveys before 1996 are excluded, which leads
to reduce the sample by 26%. Results confirm that the program had a higher impact on countries
that were initially lagging behind in terms of primary school enrollment.

Given these differences in initial level of education, we reduce the control sample to include
only non-HIPC countries that were below a certain threshold before the initiative was launched.
Even though the coefficient associated with the treatment variable slightly decreases, the main

results still hold (Table S.A19 in the supplementary appendix).!

Educational trends in developing countries

Lastly, we extend our baseline model with time trends computed at different levels. Within
our sample, HIPCs and control group countries could have experienced different development
patterns in terms of education. Therefore, the effect identified by our difference-in-differences
specification could just capture a temporal trend in education performances, different for HIPCs
and non-HIPCs, which should not be granted to the debt relief initiatives. In order to account
for potential time trends effects, we first augment the baseline specification with HIPCs-specific
year-of-birth trends (columns (1) to (4) in Table S.A20 in the supplementary appendix). We

then add country-specific year-of-birth linear trends (columns (5) and (8)) and its quadratic term

16Results are not altered when using the net enrollment rates from DHS even though the sample is
significantly reduced.
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(columns (9) to (12)). Adding these specific time trends does not alter the results: the coefficient
associated with our POST_DP variable remains significant and of the same magnitude (even

when interacted with the duration of exposure to debt relief).

4 Debt relief effectiveness: investigating fiscal space

heterogeneity

Results suggest that debt relief initiatives have helped improve primary education enrollment,
at the extensive margin. In what follows, we investigate whether the effect of debt relief on en-
rolment is heterogeneous and depends on the fiscal space that recipient countries have benefited
from.

Sections 2 and 3 expose the functioning of the debt relief initiatives under review and the the-
oretical impacts they might have had on education in beneficiary countries. Two complementary
theoretical concepts provide potential explanations regarding debt relief effectiveness. The “real
burden” effect stemming from the debt overhang theory (Krugman, 1988; Sachs, 1989) and the
resulting “fiscal space” put forward by Heller (2005). According to the first one, substantial debt
service hampers the financing of core infrastructure in debtor countries. Therefore, once relieved
from debt servicing, beneficiary states could use public resources to invest in development-oriented
sectors. According to Heller (2005), which closely follows Krugman and Sachs’ arguments, debt
cancellations would result in additional cash-flows, available for public spending (only in the sit-
uation where debt relief is additional). Indeed, since the debtor should have put money aside
dedicated to debt service payments, the public savings resulting from debt service relief could now

be used for another purpose, such as development expenditures.

4.1 Public spending for education

Consequently, countries that have received larger debt relief, and obtained significant freed
up resources, are expected to invest more in education and experience better results in terms of

primary school enrollment. In order to capture such public finance channel, we first augment our
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initial specification (2) with an interaction term between the dummy variable flagging “treated”
children (the POST_DP variable) and public expenditures dedicated to the education sector.
Results of column (1) in Table 5 suggest that having been exposed to debt relief is associated with
a larger probability of being enrolled in primary schooling and that this effect is reinforced when
the home country of the child has experienced an increase in public spending to education over

the same period.

4.2 Debt service savings from debt relief

Yet public spending to education have probably been financed by many other means than debt
relief such as official development assistance, domestic resources, or non-concessional lending. We
thus suggest using a more accurate proxy of the cash-flows resulting from debt relief that might
have helped financing education in beneficiary countries. Building on the fiscal space theory
and previous empirical studies by Cassimon and Campenhout (2008); Cassimon et al. (2015), we
compute the debt service savings stemming from debt relief. This variable represents the gap
between what would have been the debt service of a debtor country without debt relief, and the
actual debt service after debt relief. Using multiple Decision Point Documents from the IMF
and the International Development Association (IDA), we retrieved debt service before and after
both the HIPC initiative and the MDRI. This led us to compute debt service savings from debt
relief stemming from the HIPC initiative and from the MDRI, as well as the aggregate cash-flows

resulting from these two debt relief programs (Figure 2).

Insert Figure 2 here

We interact these cash-flows with our “treatment” variable. Results of column (2) suggest
that HIPCs that experienced more debt service savings from debt relief (both from the Enhanced
HIPC initiative and the MDRI, in percentage of GDP) are also those that recorded the largest

improvements in terms of primary school enrollment.!” The effect is pretty important with an

17Since such measure is only calculable for HIPCs and is equal to zero for non-HIPCs, this amounts
to replacing our dichotomous treatment variable (POST_DP) with a continuous treatment. This is why
columns (2) to (7) in Table 5 do not display coefficient for POST_DP.
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additional debt service saving of one percentage point of GDP being associated with an increase
in likelihood of attending primary school by around 12 additional percentage points. Yet, the
average of debt service savings for a given year is well inferior to one percentage point of GDP.
Column (3) then displays results when debt service savings are separated by debt relief ini-
tiatives. They suggest that the positive correlation between debt service savings and primary
school enrollment is mostly driven by cash-flows resulting from debt cancellations provided under
the Enhanced HIPC initiative. This result is not surprising since most of investment in primary
education occurred during the interim period, when debt service relief was granted providing a
sound use of resulting cash-flows in targeted sectors, such as health and education. Yet, one might
argue that this effect is therefore only conditionality-driven. But if conditionality was the only
channel explaining the effect of debt relief on education, it should be regardless of the amount of

debt service savings (and the coefficient should not be significant).

Insert Table 5 here

These several measures aim at capturing the savings in terms of debt service that directly
results from debt relief. Yet, one needs to be cautious with the interpretation of results using
such variable. Indeed, as emphasized by Cohen (2001), debt service savings are based on the
hypothetical debt service in absence of debt relief. However, it is impossible to claim that this
hypothetical debt service is what the debtor country would have paid in absence of debt relief. It
is most likely that bad payers (or HIPCs that accumulated large amounts of interest and capital
arrears prior to the HIPC initiative) would not have fully paid their debt service in absence of
debt relief. Debt service savings only result in additional cash-flows if the debtor would have
honored its debt in absence of debt relief. In order to account for such condition, we interact
the continuous treatment with a dummy variable flagging bad and good payers among HIPCs.
Following Cassimon et al. (2015), bad payers are defined as HIPCs that recorded debt service
arrears (interest and capital) superior to 10% of their total debt stock prior to 1996 and the
announcement of the original HIPC initiative. Good payers are HIPCs with a ratio of debt service
arrears to total debt stock inferior to 10% over the same period.

Results from columns (4) to (7) in Table 5 report the estimated effects of debt service savings
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conditional to the HIPCs’ debtor history (good versus bad payers). In accordance with the idea
raised by Cohen (2001), results suggest that debt service savings have benefited solely to HIPCs
that were more likely to reimburse their debt in absence of debt relief (columns (4) and (5)).
This finding is also supported by results from columns (6) and (7) where the debt service savings
interacted with the bad payers dummy is significantly negative (especially regarding debt service
savings stemming from the MDRI) while the same variable not interacted (and thus capturing the
effect for the reference i.e. good payers) is positive and significant. These results remain robust to
alternative denomination of debt service savings (cf. Table S.A21 in the supplementary appendix
where debt service savings are measured in USD (log), not in percentage of GDP). They also
support the heterogeneous effect of debt relief on primary schooling with respect to the living area

and the position of children in the income distribution.'®

5 Conclusion

Using a dual approach (both micro and macro), this paper investigates the effect of debt relief
on primary school attendance. Exploiting the variability in debt relief events and in individuals’
year of birth, we apply a difference-in-differences methodology including multiple fixed effects
as well as primary school enrollment determinants (both at the individual and country-level)
which helps us to isolate factors affecting primary school attendance or confounding the effect
of international debt relief. This empirical strategy leads to appreciate the contribution of debt
relief provided under the HIPC initiative and the MDRI on the likelihood of being enrolled in
primary school, as compared to a situation where debt relief would not have been granted. We
then conduct a battery of robustness checks to ensure that our main findings are not subject to
sample dependence, are not biased by educational trends nor do they reflect the structurally lower
education level of benefiting countries.

Our results support that debt relief provided under the Enhanced HIPC initiative (onwards)

have contributed to tend towards universal primary school. Indeed, results suggest that being in

IBResults of section 3.2 where the dichotomous “treatment” variable is replaced with the “continuous
treatment” reflecting the debt service savings from debt relief are available upon request to the author.

23



age of attending primary school in a country which is granted debt relief improves the probability
of being enrolled by around 11 percentage points, as compared with a situation where the home
country of the children does not receive any debt relief. Additional findings suggest that the prob-
ability of being enrolled is larger for poorer children and for those living in rural areas. Debt relief
therefore has therefore contributed to reducing geographical and income educational inequalities.
Lastly, results also suggest that debt relief helped improve human capital accumulation because it
freed additional resources (debt service savings) that could have been invested in education. The
effect seems to be reinforced for countries having been granted significant debt service savings and
recording sound public institutions (proxied by debtor credit history).

Overall, our findings support that debt relief, for countries that did not benefit from it yet,
might be considered as an interesting mean to finance infrastructures intended to improve human
capital in LICs (at the extensive margin). The effect of debt relief on primary schooling at the
intensive margin is not investigated in this paper but would consist in an interesting research
avenue as a complementary work of the present study. Given the MDGs have not been entirely
satisfied in 2015, there still is much to do, especially regarding primary school. Consequently,
in light of our results, traditional external financial supports for low-income countries might be
reconsidered and could be contemplated as a mixture of diverse financing flows, of which debt

relief should not be moved aside.
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Figures and Tables

Figure 1: Debt relief initiatives for LICs
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Figure 2: Debt service savings from debt relief initiatives
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Table 1: Baseline Regressions

Estimators: LPM (1) (2) (3) 4) (5) (6)
Dep. var.: Primary School Attendance (at least 1 year)
POST_DP  0.110%**  (0.172***  (0.160***  0.118%%*  (.112%**
(0.01)  (0.02)  (0.03)  (0.02)  (0.02)
POST DP x 0.013%**
Duration of exposure (0.00)
Girl -0.026%FF  -0.026%**  -0.026*** -0.026*** -0.026%**
(0.00) (0.01) (0.00) (0.00) (0.00)
Mother Educ: Primary 0.099%**  0.097*F*  0.097*F*%*  0.097***  0.097***
(0.00) (0.01) (0.00) (0.00) (0.00)
Mother Educ: Secondary or Tertiary 0.073***  0.077FFF  0.078%F*F  0.079%**  0.079*F*
(0.01)  (0.02)  (0.01)  (0.01)  (0.01)
Father Educ: Primary 0.158%**  0.155%**  (0.156™*F*  0.149%**  (.150%***
(0.01) (0.02) (0.01) (0.01) (0.01)
Father Educ: Secondary or Tertiary 0.169***  0.169***  0.169***  0.163***  0.163***
(0.01) (0.02) (0.01) (0.01) (0.01)
Head’s Child 0.013%** 0.013 0.012%%*  Q.011%**  (.012%**
(0.00) (0.01) (0.00) (0.00) (0.00)
Rural -0.053%F*F  _0.060*** -0.060*** -0.059%** -0.059%**
(0.00) (0.02) (0.00) (0.00) (0.00)
Wealth index 0.035***
(0.00)
1st Wealth Quintile (Q1) -0.126%FF  _0.126%**  -0.123*%**  -(0.124***
(0.01) (0.00) (0.00) (0.00)
2nd Wealth Quintile (Q2) -0.088***  _(0.088**F* -0.088*** -(.088***
0.01)  (0.00)  (0.00)  (0.00)
3rd Wealth Quintile (Q3) -0.067FFF  _0.067FF*F  -0.068*** -0.068***
(0.01) (0.00) (0.00) (0.00)
4th Wealth Quintile (Q4) -0.034***  -0.034***  -0.034**F*  -0.034***
(0.01)  (0.00)  (0.00)  (0.00)
GDP per capita (log, constant USD) -0.004 -0.001 0.003
(0.03) (0.04) (0.04)
Population under 15 (log) 0.235%#FF  (0.229%F  (.342%**
(0.09)  (0.09)  (0.09)
Gov. Educ. Spending (% GNI) 0.002**  0.003**
(0.00) (0.00)
Observations 1,548,492 648,962 648,062 647,381 623,888 623,888
R~squared 0.235 0.326 0.327 0.329 0.330 0.329
No. of countries 44 40 40 40 40 40
No. of indiv. treated 535,749 289,971 289,971 289,971 266,445 266,445
Country FE Yes Yes Yes Yes Yes Yes
Survey-Year FE Yes Yes Yes Yes Yes Yes
Cohort FE Yes Yes Yes Yes Yes Yes
Clustering CXS CXS CXS CXS CXS CXS

Notes: OLS estimates using DHS sampling probability weights. Robust standard-errors clustered at the country X survey-
*Fk % and * denote

year (CXS) level are exposed in parentheses. Constant term not reported in order to save space.

significance at 1%, 5% and 10%.
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Table 2: Estimates by gender and living area

Estimators: LPM (1) (2) (3) (4) (5) (6) (7) (8)
Gender analysis Rural/urban analysis
VARIABLES Girls Boys Interacted model Rural Urban Interacted model
POST_DP  0.113%%  (0.113***  (.120%** 0.139%** 0.006 0.009
(0.02) (0.02) (0.02) (0.02) (0.03) (0.02)
POST_DP x Girl 0.002
(0.01)
POST_DP x Rural 0.142%**
(0.02)
Duration of exrposure
POST_DP x Duration 0.014%** -0.005
(0.00) (0.01)
POST_DP x Duration x Girl 0.002*
(0.00)
POST_DP x Duration x Rural 0.028%***
(0.01)
Indiv. charact.
Female SL751IRRR JL7ITRRE _0.035%*F  -0.004*F  -0.004**  -0.004**
(0.30) (0.27) (0.00) (0.00) (0.00) (0.00)
Rural -0.066*** -0.052%** 3.330%* 1.552
Observations 304,300 319,588 623,888 623,888 426,816 197,072 623,888 623,888
R-squared 0.358 0.307 0.333 0.332 0.334 0.251 0.346 0.346
No. of countries 40 40 40 40 40 40 40 40
No. of indiv. treated 129,675 136,770 266,445 266,445 196,804 69,641 266,445 266,445
Country FE Yes Yes Yes Yes Yes Yes Yes Yes
Survey-Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Cohort FE Yes Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes Yes
Interacted controls No No Yes Yes No No Yes Yes
Clustering CXS CXS CXS CXS CXS CXS CXS CXS

Notes: OLS estimates using DHS sampling probability weights. Controls for population are gender-specific in columns (1) and (2). Robust
standard-errors clustered at the country X survey-year (CXS) level are exposed in parentheses. Constant term not reported in order to
save space. *** ** and * denote significance at 1%, 5% and 10%.
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Table 3: Estimates by quintile of wealth

Estimators: LPM (1) (2) (3) 4) (5) (6) (7)
Dep. var.: Primary School Attendance (at least 1 year)
Quintiles subsamples Interacted
Q1 Q2 Q3 Q4 Q5 Model

POSTDP  0.145%%%  0.059% 0.124%%% 0.067%% 0.041%% 0.056***  0.009
(0.02)  (0.04)  (0.02)  (0.03)  (0.02)  (0.02)  (0.02)

POST_DP x Wealth index -0.053***
(0.01)
POST_DP x Q1 0.136%**
(0.02)
POST_DP x Q2 0.043
(0.03)
POST_DP x Q3 0.112%%*
(0.02)
POST_DP x Q4 0.057%**
(0.02)

Observations 174,285 123,599 115,488 104,745 105,771 623,888 623,888

R-squared 0.328 0.342 0.313 0.311 0.219 0.352 0.359

No. of countries 40 40 40 40 40 40 40

No. of indiv. treated 266,445

Country FE Yes Yes Yes Yes Yes Yes Yes
Survey-Year FE Yes Yes Yes Yes Yes Yes Yes
Cohort FE Yes Yes Yes Yes Yes Yes Yes

Controls Yes Yes Yes Yes Yes Ye Yes

Interacted controls No No No No No Yes Yes
Clustering CXS CXS CXS CXS CXS CXS CXS

Notes: OLS estimates using DHS sampling probability weights. Robust standard-errors clustered at the country X
survey-year (CXS) level are exposed in parentheses. Constant term not reported in order to save space. *** ** and
* denote significance at 1%, 5% and 10%.
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Table S.A2: Debt relief under the HIPC initiatives

Country Debt relief Common reduction % Bilateral debt % Multilateral debt
(NPV) US$ million factor
Bolivia 854 14% 31% 69%
Haiti 140.3 15% 15% 86%
Togo 282 19% 55% 45%
Senegal 488 19% 43% 57%
Cote d’Ivoire 3109.3 24% 22% 74%
Cameroon 1267 27% 69% 25%
Chad 170.1 30% 21% 79%
Benin 265 31% 29% 71%
Guinea 639 36% 40% 60%
Mali 539 3% 31% 69%
Uganda 656 38% 17% 83%
Madagascar 836 40% 57% 43%
Malawi 646.2 44% 24% 75%
Burkina Faso 424 46% 16% 84%
Ethiopia 1982 47% 32% 66%
Niger 663.1 54% 35% 65%
Tanzania 2026 54% 50% 50%
Ghana 2186 56% 50% 50%
Zambia 2499 63% 46% 53%
Rwanda 695.5 1% 9% 91%
Mozambique 306 72% 63% 37%
Nicaragua 3300 72% - -

Source: Authors, using decision and completion point documents from the IMF.
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Sample of study: DHS surveys for HIPC and non-HIPC countries

Figure S.A1: Sample evolution
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Selection due to overlapping issues

In order to avoid observing twice the same individuals, we exclude certain children from the
sample as described in the main text. Table S.A3 presents the descriptive statistics for excluded
and selected individuals in surveys where a selection was implemented. Our strategy leads to se-
lect older individuals who are more likely to have ever attended primary school. Sample children

come from poorer households and their parents are less educated in comparison with excluded

individuals.
Table S.A3: Selection of individuals due to overlapping cohorts

Sample Excluded individuals Included individuals Diff

Mean SD Mean SD Diff T-test
Ever Attended Primary School 0.65 0.50 0.83 0.40 0.182%%* (234.46)
Age 7.31 1.30 10.27 1.70 2.962*** (1019.75)
Girl 0.49 0.50 0.49 0.50 0.00140 (1.50)
Mother Educ: None 0.32 0.50 0.38 0.50 0.0542%** (47.53)
Mother Educ: Primary 0.41 0.50 0.38 0.50 -0.0224%** (-19.26)
Mother Educ: Secondary or Tertiary — 0.27 0.40 0.24 0.40 -0.0318%*** (-30.82)
Father Educ: None 0.24 0.40 0.29 0.50 0.0491%%* (42.70)
Father Educ: Primary 0.40 0.50 0.39 0.50 -0.00873%** (-6.90)
Father Educ: Secondary or Tertiary — 0.35 0.50 0.31 0.50 -0.0404*** (-33.30)
Head’s Child 0.77 0.40 0.77 0.40 0.000896 (1.14)
Wealth Index (WI) 0.02 1.60 -0.01 1.60 -0.0326%** (-9.52)
Rural 0.65 0.50 0.65 0.50 -0.00658*** (-7.37)
GDP per capita (log, constant USD) ~ 7.18 0.90 7.05 0.90 -0.130%** (-78.31)
Population under 15 (log) 16.15 1.10 16.05 1.20 -0.0925%*** (-42.92)
Gov. Educ. Spending (% GNI) 3.21 3.70 3.23 3.70 0.0201%%* (2.88)
Observations 450209 782828 1233037

Notes: This table represents the descriptive statistics for all the selected surveys where a selection was imple-
mented, hence the lower number of observations. T-tests are computed on pooled data regardless the year of
survey and the age of individuals. *** ** and * denote a significance at respectively 1%, 5% and 10%.
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We then compare selected and non-selected individuals born the same year and in the same
country. In order to account for the year at which we observe selected and non-selected individuals
born the same year (people born in 1988 and surveyed in 2005 were younger at the time of obser-
vation than those surveyed in 2008) we also include survey-year fixed effects along with country

fixed effects. Results reported in Table S.A4 show that many differences disappear or are very low.

Table S.A4: Within cohort, year of birth and country selection of individuals due to over-
lapping cohorts

Estimator: LPM (1) (2) (3) (4) (5) (6)
Dep. var. Ever Attended Age Girl Mother educ:  Father educ:  Head’s Child
Primary School None None
Included individual 0.012 0.000%** 0.002 0.000 0.000 -0.007**
(0.01) (0.00) (0.00) (0.00) (0.00) (0.00)
Observations 1227496 1233037 1232904 745395 634038 1232870
Yob*survey year FE Yes Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes Yes
Estimator: LPM (7) (8) (9) (10) (11) (12)
Dep. var.  Wealth Index Rural GDP per Pop under 15 Educ Spending Polity IV
capita (log, (log) (% GNI)
constant USD)
Included individual 0.022 -0.016** 0.008 0.001 0.164 0.000%*
(0.02) (0.01) (0.01) (0.01) (0.36) (0.00)
Observations 941557 1233037 1228235 1233037 1218840 1233037
Yob*survey year FE Yes Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes Yes

Notes: This table represents the descriptive statistics for all selected surveys where a selection was implemented. Robust standard-
errors clustered using the DHS clusters are exposed in parentheses. *** ** and * denote a significance at respectively 1%, 5% and
10%.
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Table S.A5: HIPC countries in the Sample

HIPCs DHS Individuals Ind Treated HIPCs DHS Individuals Ind Treated
1996 4319 0 1995/1996 7519 0
_ 2001 4738 4738 _ 2001 9517 9517
Benin 2006 14055 14055 Mali 2006 12777 12777
2011/2012 21597 21597 2012/2013 12863 12863
1993 210 0 _ 1997/1998 5925 0
1994 3870 0 Nicaragua 2001 12523 12523
Bolivia 1998 7612 0 1992 5733 0
2003/2004 10722 10722 _ 1998 7613 0
2008 14669 14669 Niger 2006 9089 9089
1992/1993 5130 0 2012 15299 15299
Burkina Faso  1998/1999 4175 0 1997 6566 0
2003 13242 13242 . 2003 10699 10699
2010 18652 18652 Mozambique 2009 1296 1296
1991 4315 0 2011 15581 15581
c 1998 4668 2382 1992 6636 0
ameroon 2004 10514 10514 2000 7212 5608
2011 14862 14862 ) 2005 6573 6573
Rwanda
1996/1997 8367 0 2010/2011 5229 5229
Chad 2004 6716 6716 2014/2015 10950 10950
2014/2015 26480 26480 1992/1993 3691 0
1994 4324 0 1997 9405 0
Cote d'Tvoire  1998/1999 2638 0 2005 9551 9551
2011/2012 10387 10387 Senegal 2010/2011 2739 2739
1992 9518 0 2012/2013 2468 2468
. 1997 12266 0 2015 9062 9062
Ethiopia
2003 16661 16661 1991/1992 5910 0
1993 3182 0 1996 3352 0
1998/1999 3013 0 Tanzania 1999 3138 0
Ghans 2003 3847 3847 2005 1652 1652
2008 7683 7683 2010/2009 11455 11455
2014 8521 8521 1998 10443 0
1999 6118 0 Togo 2013/2014 10467 10467
Guinea 2005 8757 8757 1995 7474 0
2012 10092 10092 2000,/2001 6195 5657
1994/1995 4017 0 Uganda 2006 7332 7332
2000 6604 0 2011 14604 14604
Haiti 2005/2006 84492 3948 1992 3737 0
2012 10389 10389 1996 5592 0
1992 4967 0 Zambia 2001,/2002 5600 5600
1997 5959 0 2007 6412 6412
Madagascar  2003/2004 4711 4711 2013/2014 21244 21244
2008/2009 16643 16643
1992 5526 0
_ 2000 6362 5039
Malawi 2004/2005 10872 10872
2010 27457 27457
Total
No of HIPCs 22
No of surveys 87
No of individuals 748792
No of individuals treated 537501
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Table S.A6: Non-HIPC countries in the Sample

Non-HIPCs DHS Individuals Non-HIPCs DHS Individuals
2000 1911 1993 6225
Armenia 2005 1436 1998 5952
2010 1050 K 2003 5143
enya
1993/1994 3383 20082009 6015
1996/1997 3229 2014/2015 39487
1999,/2000 6155 . 1997 2113
_ 2004 4012 Kyrgyz Republic 9919 3529
Bangladesh
2007 5062 , 1992 7473
2011 5041 Morocco 2003/2004 9905
2014 11385 1992 5475
2000 10360 Nommibia 2000 5001
2005/2006 9578 bt 2007 4709
Cambodia 2010,/2011 6388 2013 7806
2014 11704 1996/1997 6008
1990 4292 Nenal 2001,/2002 7285
1995 5045 P 2007/2008 4825
Colombia 2000 4064 2011,/2012 7439
2005/2004 14826 1990 11087
2009/2010 25775 2003 4757
1996 2985 Nigeria 2008 21672
Comoros 2012 4715 2013 37687
1991 5227 1990/1991 10765
1996 2837 Pakistan 2006/2007 121947
1999 433 2012/2013 15367
Dominican Republic o) 13960 1991/1992 8745
2007 17800 1996 14825
2013 5765 2000 13522
1992/1993 4920 Pe 2004,/2006 5625
1995/1996 12062 o 2009 2534
2000 8997 2010 2226
Egypt 2005 7194 2011 2247
2008 12042 2012 15102
2014 17647 1993 11080
Gabon 2012 6508 1998 8129
1991 9620 Philippines 2003 7804
1994 12276 2008 7274
1997 18453 2013 11516
Indonesia 2002/2003 14398 , 1997 4026
2007 18407 Vietnam 2002 4184
2012 27110 1991/1992 21542
1990 11828 Yemen 2013 25322
1997 5926 1994 4828
Jordan 2002 6147 . 1999 5067
2007 10376 Zimbabwe 2005/2006 6022
2012 13384 2010,/2011 9565
Total
No of countries 22
No of surveys 90
No of individuals 955970
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Main descriptive statistics

Table S.A7: Descriptive statistics: HIPCs and non HIPCs

Sample All HIPCs Non-HIPCs Diff

Mean SD Mean SD Mean SD Diff T-test
Ever Attended Primary School 0.78 0.40 0.71 050 0.83 0.40  0.126*** (196.56)
Age 9.54 200 979 210 9.34 200 -0.451%FF  (-143.87)
Girl 0.49 0.50 0.50 0.50 0.49 0.50 -0.00795%** (-10.31)
Mother Education: None 0.43 0.50 0.56 0.50 0.30 0.50 -0.255%%*F  (-266.22)
Mother Education: Primary 0.34 050 0.33 0.50 0.35 0.50 0.0275%** (28.98)
Mother Education: Secondary or Tertiary 0.22 0.40 0.11 0.30 0.34 0.50  (0.228%** (283.31)
Father Education: None 0.34 050 0.47 050 0.19 040 -0.275%F  (-276.27)
Father Education: Primary 0.35 0.50 0.34 0.50 0.37 0.50 0.0227%** (21.63)
Father Education: Secondary or Tertiary ~ 0.31  0.50 0.19 0.40 0.44 0.50  0.252%** (259.00)
Head’s Child 0.76  0.40 0.74 0.40 0.78 0.40 0.0456%** (69.39)
Wealth Index (WI) 0.00 1.60 -0.59 1.30 0.59 1.60 1.184%** (471.38)
Rural 0.65 0.50 0.70 0.50 0.61 0.50 -0.0919*** (-125.76)
GDP per capita (log, constant USD) 7.02 0.80 6.44 0.60 7.48 0.70 1.038***  (1035.52)
Population under 15 (log) 16.04 1.2 1541 06 16.54 1.3 1.129%** (688.9)
Govt. Educ. Spending (% GNI) 320 280 331 120 312 350 -0.189%%*%  (-43.57)
Polity IV 158 49 214 44 115 5 -0.189%*** (-131.50)
Observations 1704762 748792 955970 1704762

Notes: *** ** and * denote a significance at respectively 1%, 5% and 10%.
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Principal component analysis

Figure S.A3: Graphical analysis of PCA
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Table S.A8: Coefficients used to generate wealth index

Variable Coefficients used to estimate
individual wealth scores

Electricity 0.5214
Radio 0.2104
Television 0.5439
Refrigerator 0.4927
Bicycle 0.0489
Motorcycle 0.2195
Car 0.3077
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Table S.A9: Minimum year-of-birth for being exposed at least one year to debt relief under
the Enhanced HIPC initiative (HIPC II)

Decision Point  Official leaving ~ Minimum
under the age to year-of-birth
HIPC II primary school required

HIPCs

Benin 2000 12 1988
Bolivia 2000 12 1988
Burkina Faso 2000 13 1987
Cameroon 2000 12 1988
Chad 2001 12 1989
Cote d’Ivoire 2009 12 1997
Ethiopia 2001 13 1988
Ghana 2002 12 1990
Guinea 2000 13 1987
Haiti 2006 12 1994
Madagascar 2000 11 1989
Malawi 2000 12 1988
Mali 2000 13 1987
Mozambique 2000 12 1988
Nicaragua 2000 13 1987
Niger 2000 13 1987
Rwanda 2000 13 1987
Senegal 2000 12 1988
Tanzania 2000 14 1986
Togo 2008 12 1993
Uganda 2000 13 1987
Zambia 2000 14 1986

Notes: Figures for the official leaving age to primary school and for the
minimum year-of-birth for treated are average figures. For some HIPCs,
the official leaving age to primary school has changed over time leading
thus, for some surveys, to changes in the minimum year-of-birth required
for being considered as treated.
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Parallel trend discussion

Before running a difference-in-differences (DiD) model, we must make sure that there is no
divergence in the evolution of outcome variable prior to the “treatment”. This condition, known
as the parallel or common trend hypothesis, is indeed essential since, when holding, it gives credit
to the interpretation of the DiD estimator as a causal impact running from the “treatment” to the
outcome variable. If one observes that the outcome variable evolves in different ways for control
and treatment units prior to the treatment implementation, it then becomes unrealistic to grant
the post-treatment evolution of this variable to the treatment itself.

In order to test for this common trend hypothesis, we restrict the sample to DHS surveys
completed before 2000, and consider only children born no later than 1987 (i.e. whom, on aver-
age, could not be exposed to the Enhanced HIPC initiative, since it was launched in 1999 and
implemented in 2000 at the earliest).

Using this sample, we try alternative specifications to check for the ex-ante common trend
hypothesis. We first run our baseline specification (as exposed in equation 1, but without the
POST_DP variable) on the restricted sample. We augment this specification with a survey linear
trend (i.e. a continuous variable for survey years) and an interaction term between the survey
time trend and a dummy variable flagging countries that will benefit from the HIPC initiative
after 2000. The coefficient associated with the survey trend thus captures the linear evolution in
primary school enrollment between 1990 and 2000, while the one for the interaction term captures
a potential different evolution in primary school enrollment for HIPCs (“treated” countries). Es-
timates in Column (I) of Table S.A10 suggest that while primary school enrollment significantly
increases (in a linear way) over the 1990-2000 period for the whole sample, such evolution has not
been significantly different in HIPCs (the associated coefficient being not statistically significant).
Column (II) of Table S.A10 reports results for the same estimate, but augmented with a HIPC-
survey year trend squared. While the HIPC-specific trend in level becomes marginally significant
(at the 10 % level), the squared term remains not significant. These results (Column (I) and (II))
thus support the absence of a diverging path in primary school enrollment for HIPCs (on average)
prior to the debt relief initiatives. We then also test the common trend hypothesis switching the
survey-year trend by a year-of-birth (so cohorts) trend. The interaction terms, both in level and
squared are not statistically significant hence supporting the common trend hypothesis as well
(Columns III and IV).

Lastly, we implement two placebo tests. In Column (V), we define a placebo treatment for
HIPCs by considering that children born between 1984 and 1987 are treated. This test thus aims
at comparing the probability of being enrolled in primary school (on average) for children born

between 1984 and 1987, with respect to older children as well as to those in control countries.
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Table S.A10: Investigating the common trend hypothesis

Estimator: LPM (1) (11) (L11) (IV) (V) (V1)
Restrictions: Period: 1990-2000 & Year-of-birth (YoB) <1987
Dep. var: Primary School Attendance (at least 1 year)

Time trend

Survey Trend 0.029%** (.029%**
(0.01)  (0.01)
HIPCxSurvey Trend  0.005 0.067*
(0.00)  (0.04)

HIPC x Survey Trend? -0.003
(0.00)
YoB Trend -0.023*%*  -0.023**
(0.01) (0.01)
HIPCxYoB Trend -0.003 -0.016
(0.01) (0.01)
HIPCxYoB Trend? 0.001
(0.00)
Placebo treatments
HIPCxYoB[1984-1987] 0.028
(0.039)
HIPCxYoB[1984] 0.048
(0.06)
HIPCxYoB[1985] 0.006
(0.043)
HIPCxYoB[1986] 0.029
(0.033)
HIPCxYoB[1987] 0.019
(0.028)

Observations 345,319 345,319 345,319 345,319 345,319 345,319

R-squared  0.286 0.286 0.284 0.284 0.287 0.287

Indiv. Treated (placebo) - - - - 83,560 83,560
Country FE Yes Yes Yes Yes Yes Yes
Survey-Year FE No No Yes Yes Yes Yes
Cohort FE Yes Yes No No Yes Yes

Clustering CXS CXS CXS CXS CXS CXS

Notes: In order to investigate the hypothesis of no diverging path in the outcome variable prior to the treatment
we restrain the sample to children born no later than 1987 and to surveys that took place no later than 2000 i.e.
before the effects of the HIPC initiative might have materialized (since most of treated countries reached their
decision point in late 2000-early 2000s). OLS estimates using DHS sampling probability weights are reported.
Robust standard-errors clustered at the country X survey-year (CXS) level are exposed in parentheses. Constant
terms are not reported in order to save space. *** ** and * denote significance at 1%, 5% and 10%
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Results show that HIPC’s children did not experience an increase in their probability of being
enrolled in primary school before the Enhanced HIPC initiative and as compared to children in
control countries. Column (VI) show the results when we apply a gradual treatment instead of
a classic treatment (before and after). These findings remain unchanged and comfort us regard-

ing the common trend hypothesis and the relevance of the DiD specification in our context of study.
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Table S.A11: Estimates w/r to

individual heterogeneity - Interacted models

Estimators: LPM

Dep. var:

(1)

(2)

(3)

Primary School Attendance
(at least 1 year)

POST_DP X Duration -0.002 -0.006 -0.009
(0.01) (0.01) (0.01)
POST_DP X Duration X Girl 0.001
(0.00)
POST_DP X Duration X Rural 0.006**
(0.00)

(1) POST_DP X Duration X Q1 0.012%**

(0.00)
(2) POST_DP X Duration X Q2 0.008***

(0.00)
(3) POST_DP X Duration X Q3 0.007#**

(0.00)
(4) POST_DP X Duration X Q4 0.007%*

(0.00)
T-test 5(1) = B(2) 4.81
p-value 0.028
T-test 5(1) = B(3) 7.37
p-value 0.007
T-test 5(1) = B(4) 7.10
p-value 0.008
Observations 623,888 623,888 623,888
R-squared 0.338 0.345 0.344
No. of countries 40 40 40
Country-Survey Year FE Yes Yes Yes
Cohort FE Yes Yes Yes
Controls Ind. level Ind. level Ind. level
Interacted controls (Ind. & Cntry level) Yes Yes Yes
Clustering CXS CXS CXS

Notes: OLS estimates using DHS sampling probability weights.

Macro-level controls are not

included in the estimations because of country X survey-year fixed effects. Yet, there are included
when interacted with the individual characteristics of interest (Female, Rural, Q1, Q2, Q3, Q4).
Interacted models thus only consider as explanatory variables controls at the individual level (Ind.-
level - so far used in other estimates) as well as cohort and country X survey-year fixed effects.
Note that interacted controls encompass interaction terms between individual characteristics of
interest and individual- and macro-level controls, as well as cohort fixed effects but not country x
survey-year (since it would lead to capture the treatment effect). T-tests suggest that the effect of
the exposure’s length to debt relief on primary school attendance is larger for poorer children than
for those in the upper categories of the wealth distribution (as compared to richer kids). Robust
standard-errors clustered at the country X survey-year (CXS) level are exposed in parentheses.
Constant terms are not reported in order to save space. *** ** and * denote significance at 1%,
5% and 10%.
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Concurrent large scale programs for education and sector-specific foreign aid.

Figure S.A4: Correlation between Net ODA received and aid to education sector
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Notes: Each dot of the scatter represents a country-survey-year observation.

The x-axis denotes the

amount of aid to education sector (commitments) in percentage of GDP for a given year and a given
country. Data have been retrieved from the Creditor Reporting System (CRS) database of the OECD-DAC,
The y-axis represent net ODA received (disbursements) in percentage of GNI retrieved from the World

Development Indicators database.
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Table S.A12: Control for aid to education sector

Estimators: LPM (1) (2) (3) (4) (5)
Dep. var.: Primary School Attendance (at least 1 year)
POST_DP 0.112*%** (.134%*%* (). 124%** 0.137***
0.02)  (0.02)  (0.02) (0.02)
GPE treatment 0.004 -0.012
0.02)  (0.02)
Aid to education (% GDP) 0.007 0.010 0.010 0.007

(0.01)  (0.01)  (0.01) (0.01)

Observations 623,888 612,465 467,263 612,465 612,465
Sample All All hipc/gpe All All
R-squared 0.330 0.326 0.303 0.324 0.326
p-value (F-test)  0.000 0.000 0.000 0.000 0.000

No. of countries 40 39 30 39 39
Indiv. treated (HIPC) 266,445 286,971 286,971 . 286,971
Indiv. treated (GPE) . 271,649 271,649
Indiv. treated (GPE only) . 77,725 77,725

Controls Yes Yes Yes Yes Yes

Country FE Yes Yes Yes Yes Yes

Survey-Year FE Yes Yes Yes Yes Yes

Cohort FE Yes Yes Yes Yes Yes

Notes: Data for Aid to education have been retrieved from the Creditor Reporting System (CRS)
database of the OECD-DAC which contains data for sector-specific aid (both commitments and
disbursements). Due to data availability, we consider commitments in order to limit the restriction
on our study sample. Data for disbursements start in 2002 while data for commitments can be
obtained back to 1995. OLS estimates using DHS sampling probability weights. Robust standard-
errors clustered at the country X survey-year (CXS) level are exposed in parentheses. Constant
term not reported in order to save space. *** ** and * denote significance at 1%, 5% and 10%.
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Table S.A13: Global Partnership for Education (GPE) - Commitments and Disbursments
Country Joined GPE in: Commitments Disbursments Partners
Bangladesh 2015 100 100 000 20 000 000 IBRD
Benin 2007 117 893 019 105 072 988 IBRD, Swiss Dev. coop.
Burkina Faso 2002 180 452 926 155 100 000 IBRD, AFD, UNICEF
Cambodia 2006 96 503 808 89 042 431  IBRD, UNESCO, UNICEF
Cameroon 2006 100 754 750 63 800 188 IBRD
Chad 2012 54 853 988 41 602 505 UNESCO, UNICEF
Comoros 2013 5194 274 3 508 934 UNICEF
Cote d’Ivoire 2010 41 620 219 38 665 235 IBRD, UNICEF
Ethiopia 2004 337 750 477 235 212 358 IBRD, UNICEF
Ghana 2004 94 500 000 94 500 000 IBRD
Guinea 2002 102 200 000 71 183 758 IBRD
Haiti 2008 46 389 169 45 531 321 IBRD
Kenya 2005 209 943 488 132 503 817 IBRD
Kyrgyz 2006 27 799 008 23 331 674 IBRD
Madagascar 2005 209 850 000 189 767 679 IBRD, UNICEF
Malawi 2009 135 469 114 90 313 569 IBRD
Mali 2006 48 896 151 39 171 867 IBRD, UNICEF
Mozambique 2003 227 100 000 187 199 155 IBRD
Nepal 2009 177 705 947 154 968 359 IBRD, UNICEF
Nicaragua 2002 41 200 000 41 119 516 IBRD
Niger 2002 105 089 826 41 993 251 IBD, UNICEF
Nigeria 2012 100 729 900 18 805 807 IBRD
Pakistan 2012 100 440 000 37 155 826 IBRD, UNICEF
Rwanda 2006 200 200 000 175 000 000 IBRD, DfID
Senegal 2006 127 024 938 115 877 118 IBRD
Tanzania 2013 100 432 850 63 408 176 SIDA, UNESCO
Togo 2010 73 148 450 52 294 646 IBRD, UNICEF
Uganda 2011 100 550 000 21 465 793 IBRD
Vietnam 2003 84 833 650 84 288 433 IBRD, UNESCO
Yemen 2003 122 366 772 59 663 194 IBRD, UNICEF
Zambia 2008 95 898 391 77 934 492 DfID, Netherlands, UNICEF
Zimbabwe 2013 44 450 000 19 073 262 UNICEF, IBRD
Total 3 611 341 115 2 588 555 352

Notes: Disbursments and commitments are expressed in current USD. All these figures have been retrieved from the
Global Partnership for Education’s website.
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Table S.A14: Effects of GPE participation on Primary School Attendance

Estimators: LPM (1) (2) (3) (4) (5) (6)
Dep. var.: Primary School Attendance (at least 1 year)
GPE exposure -0.001 0.004 -0.007 -0.001  -0.153**  -0.198***
(0.05) (0.05) (0.05) (0.05) (0.07) (0.06)
Observations 306,153 306,153 288,744 288,744 188,645 188,645
Sample excl.:  hipcs + gpe hipes + gpe all hipes  all hipes  all hipes  all hipes
R-Squared 0.352 0.351 0.356 0.355 0.418 0.420
p-value (F-test) 0.000 0.000 0.000 0.000 0.000 0.000
Measure of wealth Index Quintile Index  Quintile Quintile  Quintile
Controls Yes Yes Yes Yes Yes Yes
Control for Educ exp. (% GNI) Yes Yes Yes Yes No Yes
Control for net ODA (%GDP) No No No No Yes Yes
No. of countries 19 19 18 18 14 14
Indiv. treated (GPE only) 77,725 77,725 77,725 77,725 35,327 35,327
Country FE Yes Yes Yes Yes Yes Yes
Survey-Year FE Yes Yes Yes Yes Yes Yes
Cohort FE Yes Yes Yes Yes Yes Yes

Notes: OLS estimates using DHS sampling probability weights. Robust standard-errors clustered at the country X survey-
year (CXS) level are exposed in parentheses. Constant term not reported in order to save space. *** ** and * denote
significance at 1%, 5% and 10%.
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Sample dependence

Table S.A15: Dropping each country one after another

Estimators: LPM (1) (2) (3) (4) (5) (6) (7) (8)
Dep. var.: Primary School Attendance (at least 1 year)
Country dropped: ARM BFA BEN BOL CIv CMR COL DOM

POST_DP  0.108%%% (.114%%F (. 112%%F (. 117%%% 0. 115%0F (. 117%FF (. 117%%F (1270
(0.02)  (0.02)  (0.02)  (0.02)  (0.02)  (0.02)  (0.02)  (0.02)

Obs. 620,135 603,502 607,003 606,479 617,354 606,128 606,061 609,557
Obs. dropped 3,753 20,38 16,885 17,400 6,534 17,76 17,827 14,331

Country dropped: EGY ETH GAB GHA GIN HTI IDN JOR

POSTDP  0.109%%% 0.101%%% (.112%%% (116 0.113%%% 0,108 0.105%%% 0.113%%+
(0.02)  (0.02)  (0.02)  (0.02)  (0.02)  (0.02)  (0.02)  (0.02)

Obs. 590,699 605,017 621,690 611,057 609,292 615,768 583,563 620,702
Obs. dropped 33,180 18,871 2,198 12,831 14,596 8,120 40,325 3,186

Country dropped: KEN KHM COM KGZ MAR MDG MLI MWI

POSTDP  0.092%%% (.110%%% (.1201%% (. 111%% (. 112%%% (. 110%%%  0.098%%% (. 112%%
(0.02)  (0.02)  (0.02)  (0.02)  (0.02)  (0.02)  (0.02)  (0.02)

Obs. 600,317 593,729 620,300 619,566 620,294 607,307 593,356 603,979
Obs. dropped 23,571 30,159 3,588 4,322 3594 16,581 30,532 19,909

Country dropped: MOZ NIC NGA NER NAM NPL PER PAK

POSTDP 0.113%%% 0.116%%% (.113%%% (1174 0.109%%% 01155 0. 112%%% 0. 116%%
(0.02)  (0.02)  (0.02)  (0.02)  (0.02)  (0.02)  (0.02)  (0.02)

Obs. 611,682 614,540 588,203 600,436 618,943 614,514 586,652 611,001
Obs. dropped 12,206 9,348 35,685 23,452 4,945 9,374 37,236 12,887

Country dropped: RWA SEN TCD TOG TZA UGA ZMB ZWE

POSTDP  0.104%%% 0.109%%% 0.116%¥%% 0.106%%% 01174 0. 108%%% (. 127%%% (1125
(0.02)  (0.02)  (0.02)  (0.02)  (0.02)  (0.02)  (0.02)  (0.02)

Obs. 613,749 615,426 610,215 613,941 611,177 608,911 604,073 615,314
Obs. dropped 10,139 8,462 13,673 9,947 12,711 14,977 19,815 8,574

Notes: All regressions include the individual and country-level explanatory variables used for the benchmark estimates (cf.
Table 1). We also control for country, survey-year, and cohort fixed effects. F-Statistics are not reported in order to save
space but are all statistically significant at the 0.01% level. R-Squared are really similar to those obtained for the benchmark
results (around 30%). OLS estimates using DHS sampling probability weights. Lastly, robust standard-errors clustered at
the country X survey-year (CXS) level are exposed in parentheses. Constant terms are not reported in order to save space.
ik Rk and * denote significance at 1%, 5% and 10%.
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Table S.A16: Dropping each region one after another

Estimators: LPM (1) (2) (3) (4) (5) (6) (7)

Dep. var.: Primary School Attendance (at least 1 year)

Sub-sample excluded: none EE-ME AFR SSA LATAM ASIA non-HICs

POST.DP  0.112%%% 0.107%%  0.110%% . 111%%F  0.128%%% 0. 107%%%  0.100%%*
(0.02)  (0.02)  (0.02)  (0.02)  (0.02)  (0.02) (0.02)

Observations 623,888 612,627 508,544 545,327 554,494 531,143 527,613

R-squared  0.329 0.327 0.330 0.330 0.326 0.314 0.319

p-value (F-test) 0.000 0.000 0.000 0.000 0.000 0.000 0.000
No. of countries 40 37 32 34 37 36 32

No. of obs. dropped 0 11,261 115,344 78,561 69,394 92,745 96,275
Country FE Yes Yes Yes Yes Yes Yes Yes
Survey-Year FE Yes Yes Yes Yes Yes Yes Yes
Cohort FE Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes

Clustering CXS CXS CXS CXS CXS CXS CXS

Notes: Column (1) reports benchmark results. EE-ME stands for East-Europe and Middle-East countries; AFR
for African countries; SSA for Sub-Sahara African countries; LATAM for Latin American countries, and ASIA for
Asian countries. Lastly, the sample considered for estimate of column (7) comprises only Highly Indebted Countries
(HICs) so both HIPCs and other heavily indebted countries that did not benefit from the HIPC initiative (HICs’
sample: Bangladesh, Cambodia, Egypt, Jordan, Kenya, Morocco, Nepal, Nigeria, Pakistan, Peru, Vietnam, and
Yemen). OLS estimates using DHS sampling probability weights. Robust standard-errors clustered at the country
X survey-year (CXS) level are exposed in parentheses. Constant terms not reported in order to save space. ***
** and * denote significance at 1%, 5% and 10%.
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Estimates without taking into account overlapping

Table S.A17: Benchmark results with overlap

Estimator: LPM

Dep. var. Primary School Attendance
(at least 1 year)
POST_DP 0.117%**
(0.02)
Observations 805544
R-squared 0.314
p-value (F-test) 0.000
Micro controls Yes
Macro controls Yes
No. of countries 40
No. of indiv. treated 311504
Country FE Yes
Survey-Year FE Yes
Cohort FE Yes

Notes: Robust standard-errors clustered are exposed in parentheses. *** **
and * denote significance at 10%, 5% and 1%.
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Initial level of education and educational trends.

Table S.A18: Interaction with initial level of education

Estimator: LPM (1) (2) (3) (4)

Dep. var.: Primary School Attendance
(at least 1 year)

POST_DP 0.209%*** 0.310%**

(0.04) (0.04)
POST_DP x -0.001** -0.387H**
Initial level of education (0.00) (0.06)
POST_DP x 0.015 0.022*
Duration of exposure (0.01) (0.01)
POST_DP x -0.000 0.001
Duration of exposure x (0.00) (0.02)

Initial level of education

Observations 602881 602881 446911 446911
R-squared 0.321 0.321 0.336 0.333
Initial level of education GER GER NER prior NER prior
in 1999 in 1999 to 2000 to 2000
(World Bank) (World Bank) (DHS)* (DHS)*
Micro controls Yes Yes Yes Yes
Macro controls Yes Yes Yes Yes
Country-FE Yes Yes Yes Yes
Survey-Year FE Yes Yes Yes Yes
Cohort-FE Yes Yes Yes Yes
Clustering CXS CXS CXS CXS

Notes: OLS estimates using DHS sampling probability weights. NER stands for net enrollment
rate and GER for gross enrollment rate. ® : NER are computed using, for each country, DHS
closest to 1999 and excluding those before 1996. Robust standard-errors clustered at the country
X survey-year (CXS) level are exposed in parentheses. Constant term not reported in order to
save space. *** ** and * denote significance at 1%, 5% and 10%.

27



%01

pue %G ‘9T 18 90URIYIUSIS 90UIP 4 PUR ., ‘yyy 90RAS 9ARS 0] IOPIO UL P9II0dal 10U WD) JURISUO)) SosayIuated Ul Posodxe oIe [9A9]
(SXD) Ieak-Loams Y AIIunod oY) ye PaIdjsn[d SIOL-pIepue)s isnqoy] ‘siySom Aqiqeqord Surdures G Suisn sojewin)se GO :SIL0N

SXD SXD SXD SXD SXD SXD SXD SXD  Suusni)
Sox Sox Sox SOX Sox Sox Sox SOX 1 110700
SOx SOx SOx SOx SOx SOx SOx SOx A Teax -AoAINg
Sax SOx Sax Sox Sax Sox Sax Sox A A19uno))
Sox Sox Sox SOX Sox Sox Sox SOX STOIJUOD OIORTN
Sox Sox Sox SOX Sox Sox Sox SOx STOIJUOD OIOTN
€0e0 70€°0 c0e0 62€°0 €0e0 70€°0 c0e0 0¢¢’0  parenbs-y
1G6°LET 6LT TVY TIO'ISY  SS8'CT9  LG6°LET 6LT TVY CI0'TSF  S88°Cg9  suoreAIdsqQ
G6> {ISd 007> dSd  SO0T> ASd 18% 66> {ISd  00T> dSd  S0T> ASd v Pa19910s saL1umod odiy-uoN
(00°0) (00°0) (00°0) (00°0) emsodxe Jo uorjeIn(g
4548100 5541000 5446100 5x4ET0°0 X dA"1SOd
(€0°0) (z0'0) (20'0) (20°0)
4550600 550010 554¥CT°0 4440110 dA LSO
(Teod T 9seA[ JR) SOURPUSIIY [00YDG ATeWILI] cxea ~do(
(8) (L) (9) (g) (¥) (€) (2) (1) INd'T :T0yemnysy

(uoryeONPA JO [9AS[ [RIYIUI 8} 0} SUIPI0doR) dNOIF [0I1IU0D PedNPaY 6TV S °[qR],

o8



%401 PUR %G ‘94T 1@ 90URDYIUSIS 9JOUID 4 PUR 4y ‘yuy 90RAS 0ARS 01 IOPIO U PajI0odol 10U ULIDY) JUR)SUO)) “sosojuared Ul pasodxa oIe [9Ad]
(SXD) Teak-Lfoams Y A1UNOD 9Y) e POIdISN]D SIOLI-PIRPUR)S IsSNqoy ‘sHYSom Aqiqeqord Surdures SH(J SUISN $91eWTISd ST "S199JJ0 POXY S1IOT0D IIq JO Iedk pue ‘Ieaf-Aoains
‘A17UN0D ‘SOPN[OUT OS[R SUOISSOIZOY "SUOISSOISII dUT[ase( dY) I0J Sk JUIRS O} ‘SO[(RLIRA [OIJUOD [9AD[-[RNPIAIPUI PUR -AIIUNOD SOPNIOUT UOISSOIZOI [Ded ‘D[R], oY) Ul PalIodol Sy 5920\

SOX SOX SOx SOX SOX SOX SOX SOX SOX SOX SOX SOX s 100D
SOX SOX SOX SOX SOX SOX SOX SOX SOX SOX SOX SOX s Teax -AoAIng
SOX SOX SOX SOX SOX SOX SOX SOX SOX SOX SOX SOX . A13unon)
SOX ON SOX oN SOX OoN SOX ON SOX OoN SOX OoN S[OIYU0D [PAS[-AIJUNO))
SOX OoN SOX oN SOX oN SOX OoN SOX OoN SOX OoN S[OIYUO0D TeNPIAIPU]
SOX SO SO SO ,PuaI} qod ogmwads-L13uno))
SOX SOX SOX SOX SOX SOX SOX SOX puaI} qoA oy1dads-A13Unoy)
: . : : : : : : SOX SOX SOX SOX pua1) qoA osyads-0)JIH
1.6°68C  6FL'GES  TL6'68C  6VL'GES  T1.6'68C 6FL'GES TL6'68C  6FL'GES  TL6°68C 6FL'GEG  TL6°68C  6FL'GEG  Poyeary "AIpul JO "ON
(0i% 4% (Vi% 4% (Vi% 4% (0i% 4% (0i% 4% (i% v SOLIJUNOY JO "ON
000°0 0000 0000 000°0 0000 000°0 000°0 0000 000°0 0000 000°0 000°0 (3s99-,1) onrea-d
67¢°0 6S¢0 670 65¢°0 17¢°0 0620 I7e0 0S¢0 6¢¢°0 Gec0 0€e0 GET'0  parenbs-y
888¢C9  COVSVST  S88CC9  CO6VRPSET  888ECY9  <CO6VSPST  888EC9  COVSVPST  S88EC9  CO6VSVST  888EC9  CO6PRYPET  SuoljeAlssqQ
(00°0) (00°0) (too)  (000) (100) (100 omsodxe jo uoryein(y
#xxGC0°0  %%x8T0°0 *xI110°0  %xx0T00 600°0 ¢00°0 Xdd LSOd
(€00)  (200) (c00)  (200) (zo0)  (200)
$xx6LT'0  4xxLET0 #xx00T°0  4xx080°0 +xx80T°0  5xCV0°0 dd LSOd
(104 T 9SR9[ JR) POURPUIY [00UDS ATRUILI] xrea do(g
(¢1) (11) (o1) (6) (8) (L) (9) () (¥) (€) (¢) (1) AT s10remnsy

spuaI) auIly oYads-A19unod 10 SuI[[oIu0)) 0ZV'S °[qRL

29



40T PUR %G ‘4T Y8 9OURIYIUSIS 9JOUID , PUR 4
‘ysx "O0RdS 9A®RS 0 10PI0 UT poliodol JoU ULIdY) Jue)suo)) “pasodul are s[o1ju0d Ioud se [[om se PoXY Ieak-£oamns pue A1junoy) ‘sesoyjuored ur pasodxo
aTe [9A9] (SXD) Teak-£oAIns Y ATJUNO0D 9T} Y@ PaIo)sN[d SIOLI-pIepUR)S Isnqoy “syysStom Aiiqeqord Surdures G Sutsn sojewiyse GO “pojuouardut
U0 OART] SOATJRTITUT 9ST[) I9)Je PIPIOIAI 9UO O} PUR DAIJRIIIUI JOI[AI 1OP ST} SI0JO(| dNP IDIAIDS JGOP O} UOIMIO( IDUDIDJIP 1) sk SIoTIne o) £q
paduod weaq aaRY] sSUIARS 921ATIS 1 “(JINI) LT0¢ quuerdag Jo (I IN) PATYRTIU] JOI[Y o] [RIIRIIMIN Pue daryenul (DJTH) sorunod rood
PoIqapUT AJ[IARSF] o1} INOqR 2Dpdn [D21§1ID1G S} WO} WOIYRULIOJUL 9DIAISS 1qop SUISn panduiod Ueaq oART] JOI[l 1qOP WO SUTARS 9OTAIS )qd(] 5270\

60

0¥ 0¥ 0¥ o ov oF 44 SOLIJUNOD JO "ON
82€°0 8280  87€0  8Te0  8TE0  8TE0 LT€°0 porenbs-y
990°919 990919 990°9T9 990°0T9 990°9T9 990°9T9 888°€%9 SUOIYeAINS( )

(20°0) (2070)

800°0- 800°0 HA X TMAN TANNVHD X uoneinq

(200) (20'0)

9100 910°0- HA X DJIH TANNVHD X uonem
(10°0) (10°0) HA X TANNVHD X uoneing
900°0 900°0-

Hd 01 1/m 30950 [eUo}Ipuo))

(¢00) (200) (10°0)

+0€0°0 €200 #+620°0 TN TANNVHD X uoneng

(10°0) (10°0) (10°0)

€100 ++620°0 £L10°0 DAIH TANNVHD X uorpem(
(10°0) (10°0) (10°0) (000)

«610°0 ++520°0 ++120°0 2000 TANNVHD X uonem(
(100)
6000 uoryeIn(]
pegd | poon (HQ) AT038TH 10399
(SSA) JoTPI 1qep WO} SUIARS 9OTAIDS 1O (] ‘dxonprga0n)  THNNVHD
(TIA) (IA) (A) (AD) (111) (1D (1)

[puueyd souruy orqnd o) SuIPeSIISoAU] V'S 9[R],



	Introduction
	The multilateral debt relief initiatives
	Expected impacts of debt relief on education

	Data and Model
	Data
	Empirical Specification

	Results and robustness checks
	Baseline regressions
	Non-linearities in individual characteristics
	Robustness checks

	Debt relief effectiveness: investigating fiscal space heterogeneity
	Public spending for education
	Debt service savings from debt relief

	Conclusion

