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Abstract

We explore the permanent effects that recessione loa health-related outcomes of
mothers and children in Peru. To account for pdssblf-selection into giving birth during
harsh economic conditions, we compare the infanttahty rates of siblings born in
different phases of the economic cycle. Our resutggest that a 1 percent decline in GDP
per capita is associated with an increase in infaottality rates between 0.30 and 0.39
percent. We find evidence that recessions also hanegative effect on long-term health
measures for surviving children. The additional ateg@ effect found on prenatal care
suggests that the permanent effects start whilkelrelm are in-utero. We discuss how our
estimates can be used to understand the effebeafurrent crisis and in the development of
policies to reduce the permanent effect of recessio
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1. Introduction

Macroeconomic shocks are temporary by definition.most cases, after a few periods,
countries return to their long-run paths. Howevtbg duration of the crisis as well as the
limitations of the public and private safety netaynlead to permanent effects on the
country’s human capital, especially of the moshetdble groups, which in turn may affect

the long run path of the economy.

Household resources decrease during crisis imgpedversely the nutritional status of
children and other household members, especialifhh@funinsured poor, which increases
their epidemiological vulnerability. If the reduati in nutritional intake is severe enough for
a child in his first months, a severe health shoaht lead to the death of the child. Even if
the child manages to survive, a severe and protbngéritional deprivation can affect the
height of the child and the growth of his brain. both cases, the recovery of
macroeconomic indicators and of household incorter af crisis will be unable to restore
these health outcomes, also limiting aggregate @oangrowth and poverty reduction in
the long-run. Public early childhood developmenbgrams may help isolate poorest
households from these permanent effects, but ressuo the corresponding programs are

also reduced during a crisis, limiting their alilio work efficiently as a public safety net.

Understanding the magnitude of the impact of mamoemic crises on health outcomes is
essential to the design of policies that can pregeat least reduce the long-term effects of
these shocks. Thus, this paper explores the roteamfroeconomic crisis on health related

outcomes in Peru.



Using data from the Peruvian Demographic and Healtlrveys we estimate the effects on
three main health outcomes: infant mortality, childrition and prenatal care. Our results
show a negative effect of recessions on child he&tecessions increase child mortality
terminating any possible future accumulation of hantapital. For those who survive,
which in Peru is the majority of children, the effef a recession is so severe that it creates
irreversible effects on height. Moreover, the negag¢ffects start before birth as the number

of prenatal visits also decreases with recessions.

The rest of the paper is organized as follows: iBect2 briefly documents the
macroeconomic environment in Peru since 1980. Tieoretical considerations are
presented in section 3. Section 4 describes the dséd in this paper followed by a
discussion of our identification strategy (sectioh The effects of the past crises on health-
related outcomes are presented in sections 6 aAd important aspect of our paper is the
discussion of how our estimates allow us to idgrtie effect of the current crisis. This is

developed in section 8 followed by conclusions.

2. Macroeconomic crisesin Peru

Since the end of the military rule in 1980, Pers lexperienced severe macroeconomic
crises. In Figure 1 we can identify four of thepésedes. In 1982 and 1983 Peru suffered
from a mixture of domestic, external and climatieter] shocks. Increments in international
interest rates together with falling internationaices for main exports (generated by a

recession in the United States) were accompaniethdjequate macroeconomic policies



(Hamann and Parades 1997) and El Nifio phenomend®33. This led to a decline in GDP

per capita of more than 13 percent in 1983.

During the 1980s another, even more severe in matgicrisis took place just a few years
later. In 1988 and 1989 the Peruvian economy shignkore than 10 percent each year
followed by an additional seven percent in 1990isTdrisis, a domestic one, was also
characterized by a period of hyperinflation accuatin more than 1 million percent
increased in prices between 1985 and 1990. Thetstal adjustment process started in
August of 1990 was followed by two additional yeafssumulative negative growth (1991

had positive but minimal growth).

The third crisis worth mentioning between 1980 an@7 took place in 1998 following the

Asian crisis of the previous year. This time, thBFGper capita shrank by two percent in
1998 followed by zero growth in 1999. For Peru,stlurisis is probably the closest

experience to the current conditions for at least teasons. First, the crisis was driven by
external factors as opposed to domestic ones. 8edbe effects on the economy were
smaller. While it is still early to establish whatould be the effects of the current
international crisis on the Peruvian economy, re@stimates suggest a relatively minor
effect compared to other countries. A fourth crisi$sound in 2000 where GDP fell by less

than 5 percent and it was similar in terms of orggas the 1998 crisis.

Finally, it is also important to mention that in #hese crises the negative effects were

spread all over the country. However, while datatexat the regional level for GDP, we are



not able to exploit these variations because theegs used to measure health outcomes do
not allow us to identify the child's birthplace krtly the location of the mother at the time
of the survey. In the next section we present aceptual framework to show how these

(temporary) macroeconomic crises could leave a geemt mark on child health.

3. Health under economic crisis: A conceptual framework

Aggregate economic shocks, such as the ones crbgtegcessions and economic crises,
have an income and a substitution effect. The irceffect appears because the amount of
resources available to households changes witedbromic cycle. The substitution effect
comes from the changes in the wage rate of adatsd ¢hildren), which in turn affect the

opportunity costs of the time spent away from #i®l market.

During recessions the income effect will have aatieg impact on health as resources
become scarce. On the other hand, the substitetifact increases the opportunity for
parents to allocate their time away from work andgibly into health-promoting activities.

Thus, from a theoretical point of view, the effedfta recession on health outcomes is

ambiguous and requires an empirical answer.

Nonetheless, the income effect is amplified wheansebolds do not have access to credit
markets or insurance and when they lack the assdtsffer their consumption. Procyclical

public expenditure on health magnifies even moeeithportance of the income effect as
they fail to provide a safety net when is neededrttost. Thus, while in theory the effects

are ambiguous we should expect that in developmmiries the income effect dominates



the substitution effect and hence, recessions grected have a negative effect on health.

On the other hand, in developed nations recessgist have a positive effect on health.

The recent review of the literature by Ferreira &uthady (2009) documents this pattern.
Studies in the US find that infant mortality incsea during booms and declines during
recessions (e.g., Ruhm 2000, Chay and Greensto@8, 2ZDehejia and Muney 2004).
However, evidence from developing countries, iniclgdniddle-income countries in Latin
America suggest a negative effect of recessionshdd health (e.g., Alderman, Hoddinott,
and Kinsey 2006, Friedman and Schady 2009, Banddfman, and Schady 2007, Bhalotra

2009).

Furthermore, within a country the effects are fk& be heterogeneous. As mentioned
earlier, access to credit or insurance marketsefisas the level of the initial stock of human
and physical capital will play a role in the transsion mechanism of the effect of
recessions. For example, Aguero and Robles (198x¥ shat rural households in Peru can
be classified into three groups: net sellers, ngtels and off-market. During a recession,
negative shocks to agricultural prices would hae&togeneous effects depending of the
market integration of households. Net sellers f@itle a negative shock as their unit price
decreases, while net buyers will suffer a gain bsedhey have to spend less to acquire the
same quantity. Off-market farmers will remain ueatéd. Thus, the market integration of
rural households will also play an important rofe the transmission of the effect of

recessions.



For children, the lack of good nutrition at an gage will have irreversible effects. Failure
to provide the appropriate nutrition during develgmtal stages will have a permanent
effect on the human capital of children and willeaf their productivity as aduftsThus,
while aggregate shocks have a temporary natureftbets on health could be permanent.
4. Demographic and health surveys

To estimate the impact of recessions on healthoouts we use several rounds of the
Peruvian Demographic and Health Surveys. The DH& rationally representative
household surveys conducted in developing countiiee sample is composed by women
aged between 15 and 49 at the time of the survay ffaeir families). Peru has five DEIS
starting in 1986 and repeated in 1991/92, 19960 20@ a ~"continuous" survey since 2004
(we refer to the latter as the 2004+ and “1992"tfer 1991/92 survey). These surveys will
allow us to concentrate on three measures of healthnt mortality, child's height and

prenatal care.

Women are asked about their birth history, useootraceptives and fertility preferences in
addition to their socioeconomic background, amotigeiotopics. Regarding birth history,
for all births, information about date of birth (ntb and year), child's gender, and whether
the child was still alive at the time of the survisyrecorded. For children who died,
information is collected about the date of deathvall as the child's age at death. We will

use this information to compute our measures @nihmortality.

2 See Maluccio, Hoddinott, and Behrman (2006), Gleywdacoby, and King (2001) and Cunha, Heckman.
Lochner, and Masterov (2006).

3 DHS are independent cross-sectional surveys arisl fitot possible to construct a panel of women or
households.



For women with children born in the five years ptio the survey, anthropometric measures
are available. Height and weight are collectedttier mother and all her children under the
age of five (at the time of the survey). Thussipossible to compute z-scores for height-for-
age of these children (HAZ)We focus on height instead of weight becausedhaer is

considered a long-run measure of an individuakdthgBehrman and Deolalikar 1988).

Women were also asked about the care receiveawyif while pregnant in the five years
prior to the survey. However, this question is anilable for all pregnancies. Starting with
the 2000 survey, questions about prenatal cardirareed to the last birth (within five
years). Also, this question is not available fag #986 survey. This survey is also missing
the anthropometric data for mothers and childremusT infant mortality rate is the only
health indicator for which data is collected in sdirveys and we will concentrate most of

our analysis on this measure.

Table 1 summarizes the first two moments of thes&ames as well as the main
characteristics of mothers for the sample relateishfant mortality. Panel A shows that the
under 12 months mortality rate has an average odflédths per thousand live births for
children born between 1980 and 2005. The mortaditg in the first six months is 47 per
thousand births and is 35 for mortality in the tfinsonth after birth. Several issues about

these estimates are worth mentioning. First, thi becords and the mortality are obtained

* The HAZ z-scoreZy) for childi of gendelg that isj years old is calculated as follows:
hy — Uy
ag

Zig =
igj

wherehy; is the actual height of a child apg andgy; are, respectively, the mean and standard deviafitine
height by gender and age.



from retrospective data. As mentioned above, methérthe time of the survey are asked
about their birth history so measurement error @dnd a problem. We therefore restrict the
sample to births that took place within 12 yeaisrpo the survey. A similar approach has
been implemented by Paxson and Schady (2005) aadnka&n and Schady (2009). While
this restriction is somehow arbitrary, it will alous to compare our findings to these two
previous studies. Second, these births do not sarbBsrepresent the births (or mortality
rates) at a particular time. Consider the year @11 The births recorded for that year
included in our analysis correspond to mothers dgdleen 14 and 48 in 1991 if they were
interviewed in the 1992 DHS, but also from womeedfetween 10 and 44 in 1988 if the
were interviewed in the 1996 DHS and similarly foose in the 2000 and 2004+ surveys.
Nonetheless, the fact that we have five surveys B0Oeyears allow diminishes the bias due
to a lack of overlap Third, the women included in the sample are “sums”. The nature of
the DHS does not permit the inclusion of births foortality rates) of children born to
women who died prior to the survey. If the mortafiates are higher for these children then

our mortality measures are biased downwards.

Panel A of Table 1 shows the average age and ydasghooling of the mother. The
mothers in the sample accumulated an average ofesiss of education, the equivalent of
completing primary education. There are significdisparities in this indicator as shown by

the large standard deviation. Also, most mothenewearried at the time a child was born.

® For a discussion about how this nonrandom seleatimuld bias our mortality measures see Paxson and
Schady (2005).



Panel B describes the outcomes related to childrh&€n average, a child younger than 5 is
1.3 standard deviations shorter that the World tHe@lrganization (WHO) benchmark.

When the z-score is -2 or below, a child is congdestunted. In the sample, 30 percent of
children under 5 are stunted. Panel C shows theomés associated with prenatal visits.
Short of 70 percent of the pregnancies in the yars prior to the survey had access to an
prenatal visit. The average number of visits isd about half of the pregnancies had four

or more visit&,

Finally, GDP per capita is obtained from the WdBlank's World Development Indicators

and it is measured in constant US dollars of 2@i®en the restrictions imposed by the
DHS, we use annual GDP from 1980 to 2005. The segtion describes the methodology
to evaluate the permanent effects of changes in @dRapita on health outcomes.

5. M ethodology

We argued earlier that macroeconomic crises coakk ha permanent effect on health
outcomes. However, the identification of a causce represents a challenge if crises are
correlated with other (mostly unobserved) variabésnsider the following reduced form

equation

Yim= a+ An(GDP)+g(t)+ @Ximr+€imt Q)

® The one or more and four or more prenatal visies @nsidered to be the critical thresholds foreml
health. In fact, these are the two indicators useaheasure the achievement of the Millennium Degwelent
Goal regarding maternal health targeting reprogacti health (Target  5B). See
http://mdgs.un.org/unsd/mdg/Metadata.aspx?Indit#toi&Seriesld=762 for more details.
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where yin: is a health outcome for child born to mothem at timet, X iS a vector

containing child characteristics (e.g., sex, moaofhbirth and birth order) and mother
characteristics such as her age, marital statusedaodational attainment. In this paper we
explore several functional forms to capture theesystic trends in household outcomes.
This is expressed in equation 1 by the funcugt). In particular we consider a linear, a
guadratic and a cubic trend. The parameter ofestesf as it captures the effect of (the
natural logarithm of) GDP per capita on the heatlicomes described in the previous

section.

An OLS estimator for the paramet@mwill be unbiased if we assume that women giving
birth during a crisis are a random sample of theufation at large. However, this might be
incorrect. If agents (mothers or couples) couldmte with some degree of accuracy, the
probability of a crisis in the coming periods argliéve that it would negatively affect the
health of their children then they are most likedyavoid having children during crises. On
the other hand, women who are unable or unwillongdntrol their fertility, fail to predict a
crisis, or have different beliefs about the effettrises on health outcomes could be more
likely to give birth during these periods. Thesaratteristics could not only affect the type
of children they might give birth to but also thyge and amount of resources available to
raise their children, which in turn will affect tiealth outcomes of children. Thus, an OLS

estimator is likely to be biased.

We propose a methodology that will allow us to i@l(f not eliminate) the possible bias

from OLS estimates. To show that, we rewrite equnati as follows
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Yim= a+ An(GDP)+g(t)+ @Xime+ Lint vimt (2)

Equation 2 is obtained from 1 by assuming thatudigtnce of the latteref,) could be
decomposed into two elements. The first elementdswhich is an iid disturbance. The
second element &, which represents unobserved characteristics ohenst As described
above, if mothers self-select themselves into givioirth during particular periods, OLS
estimates will be biased. By allowing mother fixeftects fim) we can control for all time-
invariant characteristiés

Unbiased estimates @f using equation 2 require two important assumptidie already
stated the first one where the unobservable chersiits included inu, must be time
invariant. The second assumption is that the sampimothers with two children is not
different from the population at large. Unlike thiest assumption, the latter is testable. As
shown in Table 1, panel A, the characteristicshilideen born to mothers with two or more
children do not differ from the population at largéhe columns on the right of the table
indicate that the mortality measures are highéh@n2+ sample but not statistically different
given the standard deviations. Similarly, the sangflmothers with more than two children
have the same average age, years of schooling ardage rates compared to the
population as a whole (Panel A). There are ncesyatic differences in the 2+ sample; thus

estimates with mother fixed-effects are not biasirggmain resulfs

" A similar methodology has been implemented by Btnal (2009) in India and by Friedman and Schady
(2009) in Sub-Saharan Africa.

® The use of mother fixed-effect is the main reasdry we estimate equation 2 using a linear probtgbili
model for binary outcomes. Using nonlinear modeishsas a probit or logit would limit our possihjlito
obtain the marginal effect of crisis on health ontes.

12



Panels B and C extend the analysis for child heattbasures and prenatal visits,
respectively. There, the differences between ttlesample and the 2+ sample are quite
salient. Note that there are important reductianghie sample size when using the 2+
sample. For these outcomes, women need to hawastt two children within five years

prior to the survey. Clearly, these women are @tyito be a random sample of the universe
of women so the results need to be interpreted edathion. For example, as explained in the
previous section, the 2000 and 2004+ surveys asHkygaestions about prenatal care for the
last birth in the last five years. Thus, the analysr these outcomes is coming from the

1992 and 1996 surveys when using mother fixed-tffec

The thought experiment with this methodology corepathe outcomes of children born
during a crisis to their siblings born outside eist Thus, the identification of the effect of
the crisis depends heavily on mothers giving bitthevo or more children but with at least
one of them born outside a crisis period. Strispgaking, given that we use In(GDP) as our
key variable, all that is required is that siblirage born under different levels of (the log of)
GDP per capita. Given that this is a continuousabée, the probability that any two years
have exactly the same GDP per capita is zero. Tdrereall that is needed is that the

children are born in two different years

® This is the main reason why we use log of GDPcpgita as our measure as opposed to a binary eqlua
to one if the child was born in a recession (osisyiand zero otherwise. The binary variable veifid to less
variation among siblings limiting the accuracy bé testimates. Also, a binary specification doesatiotv us
to compute the elasticity of the outcomes with eespo, for example, a 1 percent decline in GDP.

13



Nonetheless, we explore the issue of variationxposure to a crisis among siblings in
Table 2. In Panel A, column 6, for the sample eslab infant mortality, a child who was
born during a crisis (any of the crises descrilvegection 2) has 48.5 percent of her siblings
also born during a crisis compared to 38.2 perf@nt child born outside a crisis. This
offers a substantial variation when comparing ¢kitdborn to the same mother. Table 2
shows that these percentages are similar whennlgakii each survey separately, with the

exception of the 2004+ survey.

Panel B shows that there is less variation fordgdumple of child health. At best, only the
1996 and 2000 surveys offer some variation fordchit born during a crisis. Unfortunately,
the rate of siblings born during a crisis is almoeto for children born outside a crisis. This
is not surprising. As discussed above, the anthmgbac data is available for children born
five years prior to the survey so the identificaticomes from surveys where there was a
crisis at some point betweehandd-5, whered is the date of the survey. Panel C shows a
similar difficulty when the outcome is prenatal @afhus, our more accurate results come
from the analysis of infant mortality rates. Thdeefs of crises on this outcome are

discussed in the next section.

6. The effect on infant mortality

6.1 Trendsin infant mortality

14



Figure 2 shows the infant mortality rates from 19802002 as calculated using the five
Peruvian DHS. We plot mortality rates for childreho died within the first month after

birth, within the first six months, and within thiest 12 months. Two clear features arise.
First, all measures exhibit a negative trend. 18Q19he under-12 mortality rate was around
100 deaths per thousand live births but it was @@lydeaths per thousand by 2002. This
remarkable decline is observed in the two othersues as well. It is then important to
separate the effect of this “deterministic” tremdnfi the effect of GDP per capita on infant

mortality rates. Failing to do so might overestientite role of crises on this health outcome.

The second feature is the clear spike in mortaditgs in years where crises occurred. The
most dramatic increase is observed around 199Deinstudy on mortality rates for the late
1980s crisis, Paxson and Schady (2005) argue higattisis represented 17,000 “extra”
deaths. As described above, it is difficult to bBsh the extent to which the increased
mortality can be attributed to the crisis itsel, ®me women could self-select themselves
into giving birth during harsh economic conditiomtowever, Paxson and Schady (2005)
argue against this alternative explanation by shgwinat the crisis did not alter the fertility
rates even when comparing women with differentllewéeducation. In the next subsection,
we will further explore this issue controlling fonobserved characteristics of mothers using

the regression framework described in the prevemesion.

6.2 Main results

15



In Table 3, panel A shows the results of usingiadr trend. Column (1) shows an estimate
of # by OLS as in equation 1. A 1 percent reductioGDP per capita is associated with an
increase in infant mortality of 0.18 per thous&ndo understand whether this effect is
“large” or “small”, we can compare it to the find® of Friedman and Schady (2009) where
they use a similar specification applied to Sub&gah African countries. The authors find
that a reduction in GDP of 1 percent is associat@i an increase in infant mortality

between 0.34 and 0.62 deaths per thousand.

However, this comparison could be misleading sifer starts with a much lower base of
infant mortality rates. An alternative way is tonstruct an elasticity. In Table 1 we show
that the average infant mortality rate is aboutp@t thousand. Thus, our OLS estimate
implies an elasticity of -0.30. Comparable numidersAfrica are between -0.32 and -0.58
(Friedman and Schady 2009). The lower elastiatyHeru is consistent with a model where

the sensitivity to shocks is inversely relatedh® level of development.

OLS estimates could be biased if women self-saleeinselves into giving birth during

harsh economic conditions. Assuming that the unwksgecharacteristics leading to self-
selection are time-invariant, estimatesgaising mother fixed-effects should eliminate that
source of bias. Implementing a fixed-effect mod&juires comparing the infant mortality

rates of two (or more) children born to the samehmg but where one child was born

19 The absolutechange in infant mortality per thousand for petcentchange in GDP per capita is given by

£ x10 or 'gx@ . The numerator is required to express the ratetipmusand of live births and the

10C
denominator comes from using a so-calladog model.
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during a recession while the other(s) was (were) lmutsidea recession period. In column

(2) of panel A we show that limiting the samplectoldren born to mothers with at least two
live births does not lead to different estimatessafompared to the population at large.
Since most mothers in Peru have at least two @rildrestricting the sample to the 2+ does
not alter the main moments of the distribution. Bltyeless, there is a minor loss in

efficiency as the standard error increases frora®1t6 0.009, as expected.

In column (3) we show the estimates using a mdtked-effect model. The estimated value
for g implies that a 1 percent decrease in GDP pera#passociated with an increase in the
mortality rate of 0.27 per thousand live births @hation to the child siblings). This number
is larger (in absolute value) compared to the Okfrates but recall that the sample of
women with two or more children has a slightly teghinfant mortality rate (70 per
thousand). Thus, it is better to compare the cpoeding elasticities. The implied elasticity
with mother fixed-effects is -0.39. This suggeskattthe time-invariant unobserved
characteristics are important but there is onlynalkself-selection into giving birth during

recessions.

Note that modeling the deterministic time trendjaadratic or cubic (panel B and C) does
not alter the quantitative or qualitative aspedtswr estimates with a linear trend. Overall,
our results suggest that the elasticity of infartality rate with respect to GDP per capita
is somewhere between -0.30 and -0.39. DeclineBaraggregated economic activity could
be temporary but indeed leave a permanent effechas/n by the sensitivity of infant

mortality rates to economic crises.
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6.3 Heter ogeneous effects

Table 4 shows how the effects on mortality varytiy type of recession, the education of
the mother, and the child's gender after contrglior mother fixed-effects (and a linear
trend). Section 2 described the four recessior®einu since 1980. Recessions vary in their
severity, their causes and length. Therefore imigortant to test for possible differences.
However, the results presented so far assumea tthetline in GDP per capita had the same
effect in all recessions. Panel A of Table 4 retattés assumption. In all recessions there
was a negative association between GDP per capidtarertality rates. Surprisingly, the
effects do not seem to vary with the severity & thisis. Likewise, the recessions of the
1980s do not show a larger impact than those iL89®s, neither in terms of the length of
the crisis nor their causes. As documented by Faasd Schady (2005), the sensitivity of
the mortality rates will be linked to the specificays in which private and public
expenditures on health react during recessiongrasdzariation could be the reason behind

the variation in the across crises.

We find that the effect on infant mortality variegth mother's education. Panel B shows
that a child born to an uneducated mother when @BiPcapita declined by 1 percent
relative to his siblings' GDP level at birth, whilave his mortality rate increased by 0.67 per
thousand. The effects are much smaller for thoga bm mothers with at most primary

education (0.17 per thousand live births) or mateosling (0.08 per thousand live births).
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Thus, permanent effect of recessions had impodistributional effects as the sensitivity of

the mortality rates is strongly related to the neotheducational attainment.

Finally, the impact on infant mortality does notydy the gender of the child. The point
estimates in Table 4 are not statistically différeax boys compared to girls. Overall, our
findings suggest that while recessions are tempotlaey leave a permanent mark by
increasing their mortality rates during the fir& honths of life. The effects vary with the
type of recession and tend to be higher for childvern to uneducated mothers, even after
we control for time-invariant unobserved charasters of the mother. As we will discuss
later, given the increases in schooling for womeduding in rural areas, it is possible that
our estimates serve as an upper bound for thetedfethe current crisis. This could be
further reinforced if there is an increase in tieeess to information across all educational
levels about “good” practices regarding health aattition. We will return to this point in

section 8.

7. Effects on child nutrition and prenatal care

7.1 Child health

Despite the important effects found on infant midgtamost children survive their first 12
months after birth. Nonetheless, their nutritiomldobe negatively affected and could have
permanent consequences if the effect is severegbndm this section we explore this issue.

The DHS, as explained earlier, allow us to measieeheight-for-age z-score of children
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aged less than 60 months at the time of the suinelyigure 3 we show the trends in child

nutrition using z-score and the stunting rate,(treose with a z-score less than -2.)

Two main patterns arise. First, the z-score deslingh age. Newborns have a z-score that
on average is close to the mean of the WHO refergmoup. At 20 months of age, the
average child is 1.75 of a standard deviation shdhan the reference group. This is not a
cohort problem. This could be the case if, as & ¢hse of infant mortality, there is a
“natural” trend where younger cohorts have betigrition than older ones. As shown in
Figure 3a the decline is observed in all surveyscting the cohort hypothesis. A similar

pattern is found in Figure 3b where the proportbstunted children is displayed.

Second, except for the 1992 survey, it is harcefzasate the levels observed across all other
surveys. Children in the 1992 survey were born betw1986 and 1992 and were exposed
to the most severe recession from birth or at & yeung age. They indeed show a much
lower level of z-score and higher stunting rateisTlhwer z-score is even larger for those
with higher exposure to the crisis. Nonethelests, going to be very difficult to identify the
impact of the most severe recession (1988-92) siecelo not have data on children born

before this crisis.

Additionally, the decline in z-scores with age wilbke it difficult to separate this “natural”

trend from the effect of GDP per capita when conmgachildren born to the same mother

and even more for those born to different mothergortunately, compared to the infant
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mortality estimates, the within-siblings estimate going to be less precise due to the

limited variation in exposure to a recession acgilsngs as presented in Table 2.

Column (1) of panel A in Table 5 shows preciselg firoblem with an OLS estimation. We
observe a counterintuitive relationship.d&clinein GDP per capita is associated with an
increasein the height-for-age z-score. In Panel B, thelidecin GDP coincides with a
reductionin the stunting rate instead of the expedtertease Restricting the sample to
children born to mothers with two or more child@ged 60 months or less, as expected,

does not solve the problem.

However, when controlling for mother fixed-effeete observe the expected patterns. A 1
percent decrease in GDP per capita is associatibdawiincreased in the z-score of 0.0033
(relative to the child's siblings.) The correspongdelasticity is estimated around 0.21, thus a
1 percent decline in GDHecreasedhe child's z-score by 0.21 percent. In termshef t

probability of being stunted, the elasticity is 1@. but the estimated parameter is not
statistically different from zero. Similar resulise found if we restrict the sample to those
included in the 1996 and 2000 surveys where treeséightly more variation in the exposure

to a recession across siblings (not shown.)

The data structure imposes a severe limitatiorheratcuracy and precision of the estimates

for child nutrition. If taken at face value, thegsults extend our previous findings and show

a long-lasting effect of recessions on the hedétus of surviving children.
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7.2 Prenatal care

Figure 4 shows the dramatic improvement in prenzdeat in the second half of the 1990s.
The proportion of womewithout prenatal care fluctuated around 35 percent betvi688
and 1994. Starting in 1995 there is a systematiclirde and five years later the

corresponding number is less than 10 percent.

As in the case of child nutrition we are again tadito births taking place five years prior to
the survey and since the 1986 DHS did not includegtal questions it is hard to evaluate
the effect of that crisis on this health outcomenstheless, it is clear from the figure that
there is an increase in the proportion of pregremwithout prenatal care during the 1998
recession. From last quarter of 1997 to the secuadter of 1998 there was an increase of
11 percent in the proportion of mothers withoutnatal care. As previously discussed, this
could hardly be the right measure of the effecthef recession because many other factors

could be confounded.

In Table 6 we show estimates for the effect of @ssion on three measures of prenatal
care: proportion with access to prenatal care ¢hmplement of the outcome shown in
Figure 4), the number of prenatal visits and th@pprtion of women who had four or more
visits. In panel A, column (1) we find that thatettOLS estimate suggests a positive
association between GDP per capita and the propodi women with prenatal care. This
effect is larger relative to the estimates in cailuf®) where only women with two or more

pregnancies in the five years prior to the survey iacluded (0.31 versus 0.14). This
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reduction is driven by the substantial differenceshe samples used for columns (1) and
(2), as described earlier. Furthermore, when werabfor mother fixed-effects (column 3)
we obtain an even smaller parameter (0.052). Tmaariant unobserved characteristics of
the mother seemed to be overestimating the effegtrecession. In Panel A, we find that a
recession does not have a statistically significeffeect on the probability of making an

prenatal visit.

Nonetheless, Panels B and C indicate that the inegaffects of a recession are present at
other margins. For example, in Panel B we find thatercent decline in GDP per capita
reduces the number of visits by 0.008 (with fixé@@s, column 3). Given that the average
number of visits (in the 2+ sample) is 2.8, the lieg elasticity is 0.28 for a 1 percent

increase in GDP per capita.

Similar calculations could be done for the promortof mothers with 4 or more prenatal
visits based on the fixed-effect estimates of P&hé¢tolumn 3). A 1 percent decrease in

GDP reduces this probability by 0.31 percent.

At face value, these findings suggest that theceftd a recession on child health starts
before children are even born. Those in utero dusimecession will start with an important
disadvantage compared to their “not treated” sgdinrhus, part of the effects on mortality
and child nutrition (for the surviving children) @d be traced back to the inadequate care

receivedbeforethey were born. These findings have an importaplication in the design
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of countercyclical policies as they should not jisgtus on the nutrition of young children

but also on pregnant women.

8. Conclusions and lessonsfor thecurrent crisis

How can we use our findings to draw lessons fordfiect of the current crisis on child
health? First, it is important to note that in ttese of Peru the crisis is expected to be less
severe. The most recent estimates for the grovi#hima2009 still predict a positive growth
rate of about 2 percent. Nonetheless, the reshefAndean countries are more likely to

experience a recession.

Second, our results show a negative effect of st@mes on child health. More importantly,
despite the temporary nature of recession theyel@apermanent mark on children's human
capital. In Peru, we document that recessions a@serechild mortality terminating any
possible future accumulation of human capital bgséhchildren. For those who survive,
which in Peru is the majority of children, the effef a recession is so severe that it creates
irreversible effects on long-run measures suche@ghh Moreover, the negative effects start

before birth.
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Third, we found evidence of heterogeneous effegtsbther's education, at least in the case
of mortality rate§". Children born to mothers with lower educationavels are more

vulnerable compared to those born to more educat#tiers. However, we argue that given
the recent improvements in education and informatiaur estimates could be interpreted as

an upper bound.

Consider the case of educational attainment. Fifwsigows that younger cohorts (males and
females) have more education than older cohorte ptoportion of people without
education has declined from an average of 30 pefoethose born before 1940 to almost
zero for those born in 1980. This is accompaniéth & clear decline of those with just
primary education from short of 60 percent (pre@@éhort) to almost 20 percent (1980
cohort). The proportion of people with secondaryaadion or higher is on the rise and it has

almost tripled for the former.

These findings are also evident when we focus onlyvomen's schooling. Figure 6 shows
that the average years of schooling of a woman o940 is short of four years (i.e., less
than primary education). On the other hand, a wobwan in 1980 is likely to have 10 years
of education, one year short of finishing secondzgiycation. The results are even more
pronounced for rural women. Those born in 1980 hageen times more schooling
compared to their counterparts born in 1940. Asefewomen remain uneducated, we

should expect the impact of current recessiongae la mitigated effect.

1 The limited sample size does not allow us to obonsistent estimates by educational levels fdid ch
nutrition or prenatal visits.
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Furthermore, we argue that even for the same lefveldducation, women in general have
more information about “good practices” regardingildc nutrition and hygiene. For
example, in Figure 7 we show that across all edutdevels, women in the 2000 DHS are
more exposed to mass media (top panel) and thdadreh are more likely to be fully
vaccinate? (bottom panel) compared to those in the 1986 DHiBese two trends
combined suggest that our findings should be inétegol as an upper bound for the effect of

the current crisis on child health.

Our findings have two important policy implicatiorGountercyclical policies should focus
on providing a safety net especially for very yowmgdren. This would reduce the impact
of recession on infant mortality and child nutnititor those who survive. The second policy
implication is that the negative effects are fo@ven before children are born as prenatal
visits also decline with a recession. This declisevery likely to be the result of the
combination of a reduction in household resourceb a contraction in public provision of
health services. Finally, these countercyclicalgie$ should be accompanied with sustained
effort to increase the education of girls whichthe medium-term will provide safety net for

the next generation as suggested by our results.
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Figure 1: Peru’s GDP per capita (1980-2007)
(a) GDP per capita in constant dollars
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Data source: World Bank’s World Development Indicat(levels) and Banco Central de Reserva del Peru
(growth rates). In Figure (a) recessions are shaded

Figure 2: Trends in infant mortality rates
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Figure 3: Child nutritional status by age and surve
(a) Height for age z-score
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(b) Stunting rate (z-score2)

32



Prop of malnourished children
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Note: Each variable was smoothed using a kerneéssgn on age in months.
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Proportion of mothers without prenatal care

Figure 4: Proportion of women without prenatal care
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Figure 5: Levels of education by cohorts (males fentales)
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Figure 6: Years of schooling by cohorts, genderlandtion
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Figure 7: Access to information and vaccines byayiand mother’s education
(a) Lack of access to mass media
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week, or listen to a radio daily (weekly) by seéetbackground characteristics. A child is fully ciaated if
she received BCG, measles, and three doses of DRd polio (excluding polio 0.)
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Table 1: Summary statistics

Full sample 2+ sample
Variable Units Mean Std Dev. Mean Std Dev.

Panel A: Infant mortality (Ngy = 102,434 and N,. = 82,943)

Under 12 months Binary 0.061 0.239 0.070 0.254
0-6 months Binary 0.047 0.211 0.053 0.224
Under 1 month Binary 0.035 0.183 0.039 0.194
Mother's age Years 32.644 7.047 32.880 6.572
Mother's schooling Years 5.963 4.359 5.407 4.163
Married Binary 0.949 0.221 0.966 0.181

Panel B: Child health (Ngy = 36,256 and N,, = 16,127)
Height for age Z-score  -1.318 1.367 -1.553 1.380
Stunted Binary 0.304 0.460 0.378 0.485

Panel C: Prenatal visits (Ng = 29,697 and N,. = 9,542)

Had prenatal care Binary 0.692 0.461 0.560 0.496
Visits Number  4.063 3.884 2.827 3.486
Had 4+ visits Binary 0.499 0.500 0.338 0.473

Note: Panel A includes the 1986, 1992, 1996, 2000 and 2004+ DHS. Panels B and C
exclude the 1986 survey. Ngy and Ny, represent, respectively, the sample size for the full
and restricted sample (women with 2 or more children).



Table 2: Variation across siblings in the exposure to recessions at birth

Proportion of siblings born during a recession (by survey)
Born during 1986 1992 1996 2000 2004+  All surveys
a recession (1) (2) (3) (4) (5) (6)

Panel A: Infant mortality sample

Yes 0.398 0493 0595 0516  0.176 0.485
(1,911) (9,387) (15,388) (13,283) (6,526) (46,495)
No 0.122  0.345  0.408 0416  0.133 0.382

(866)  (7,058) (15,449) (11,748) (1,327) (36,448)

Panel B: Child health sample

Yes 0.980 0340 0234  0.189 0.344
(810) (5,214) (3,579) (673) (10,276)

No 0.738  0.030 0.034  0.000 0.397
(3,031) (1,828) (865) (127) (5,851)

Panel C: Prenatal visits sample

Yes 0.966 0.507 0.603
(1,045)  (3,923) (4,968)
No 0.594 0.047 0.345
(2,487)  (2,087) (4,574)

Note: Number of observations in parenthesis. Panel A includes the 1986, 1992, 1996, 2000
and 2004+ DHS. Panels B and C exclude the 1986 survey.



Table 3: Effect on Infant Mortality Rates

Full sample 2+ sample  Mother FE
() 2 3
Panel A: Linear trend
Ln (GDP) -0.018 -0.018 -0.027
[0.008]** [0.009]** [0.010]***

Panel B: Quadratic trend

Ln (GDP) -0.028 -0.028 -0.022
[0.010]*** [0.011]** [0.012]*

Panel C: Cubic trend
Ln (GDP) -0.028 -0.028 -0.021
[0.010]*** [0.011]** [0.012]*
Observations 102,434 82,943 82,943
Number of mothers 29,341

Note: Robust standard errors in brackets. * significant at 10%; ** significant at 5%;
*** significant at 1%. Regressions include child's birth order, gender, separate
dummies for the child's month of birth and the mother’s educational level. Mother's
age and her marital status are calculated for the child’s year of birth. The 2+ sample
refers to mothers with two or more live births.



Table 4: Heterogeneous Effect on Infant Mortality Rates

Categories Ln (GDP) t-statistic

Panel A: By recession

1982-1983 -0.0368 -2.84
1988-1992 -0.0381 -2.92
1998-1999 -0.0389 -3.07
2001 -0.0385 -3.03

Panel B: By mother's education

No education -0.0671 -2.54
Primary -0.0173 -1.26
Secondaryt -0.0082 -0.51

Panel C: By gender of the child
Boys -0.0304 -2.12
Girls -0.0238 -1.82

Note: Regressions include child's birth order, gender, separate dummies for
the child's month of birth and the mother’'s educational level and a linear
trend. Mother's age and her marital status are calculated for the child’s year
of birth. The sample is restricted to mothers with two or more live births. T-
statistics are calculated with robust standard errors. tSecondary education
includes higher education.
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Table 5: Effect on Child Health (children under 6)

Full sample 2+ sample Mother FE
1) 2 3)
Panel A: Effect on height-for-age
Ln (GDP) -0.355 -0.372 0.326
[0.079]x** [0.109]*** [0.187]*

Panel B: Effect on stunting

Ln (GDP) 0.074 0.121 -0.036

[0.027]*** [0.038]*** [0.072]
Observations 36,256 16,127 16,127
Number of mothers 7,676

Note: Robust standard errors in brackets. * significant at 10%; **
significant at 5%; *** significant at 1%. Regressions include child's birth
order, gender, separate dummies for the child's month of birth and the
mother’s educational level and a logarithmic trend. Mother's age and her
marital status are calculated for the child's year of birth. The sample
includes the 1992, 1996, 2000, and 2004+ DHS. The 2+ sample refers to
mothers with two or more children born five years prior to the survey.
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Table 6: Effect on Prenatal Visits

Full sample 2+ sample Mother FE
1) 2 (3
Panel A: Effect on the probability of a visit
Ln (GDP) 0.308 0.141 0.052
[0.033]x** [0.040]*** [0.032]

Panel B: Effect on the number of visits
Ln (GDP) 3.224 1.302 0.794
[[0.241]*** [0.268]*** [0.199]***

Panel C: Effect on the probability to have 4 or more visits
Ln (GDP) 0.383 0.149 0.106
[0.031]x** [0.038]*** [0.034]***

Observations 29,515 9,481 9,481

Number of mothers 4,574
Note: Robust standard errors in brackets. * significant at 10%; **
significant at 5%; *** significant at 1%. Regressions include child's birth
order, gender, separate dummies for the child's month of birth and the
mother’'s educational level and a linear trend. Mother's age and her
marital status are calculated for the child’s year of birth. The sample
includes the 1992, 1996, 2000 and 2004+ DHS. The 2+ sample refers to
mothers with two or more children born five years prior to the survey
which eliminates the 2000 and 2004+ surveys.
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