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1. Introduction

The impact of globalization and trade liberalizatmn welfare and poverty remains
controversial (Harrison, 2006; Ravallion, 2009). \Wrseveral economic studies show
that open trade enhances growth (e.g. Dollar, 1$22hs and Warner, 1995; Giavazzi
and Tabellini, 2008; Wacziarg and Welch, 2008; Rien and Nannicini, 2013), the
impact on poverty and inequality is much less cleag. Topolova, 2010; Anukriti and
Kumler, 2014). In an elaborate review of the eviaerWinters et al. (2004) conclude that
“there can be no simple general conclusions abbat relationship between trade
liberalization and poverty”. In a recent update Wis and Martuscelli (2014) argue that
this conclusion still holds.

In this paper we study the impact of trade libeation on health, and more
specifically child mortality. While children’s hehlis an important indicator of welfare
and development, it is also an important end iows right (Sen, 1999). Moreover health
Is also itself important for economic growth (Lexiand Rothman, 2006).

Despite the importance of the issue (and the extetiserature discussing the issue
and the mechanisms through which trade may affeattthf there are only two studies
that quantitatively assess the impact of tradeeaith. Levine and Rothman (2006) use a
cross-country analysis to measure the (long-rufécefof trade on life expectancy and
child mortality. Because trade can be endogenoumdome and health, they follow
Frankel and Romer’s (1999) approach of exploiting €xogenous component of trade
predicted from a gravity model. They find that &adignificantly improves health
outcomes, although the effect tends to be weakepoéian insignificant when they control
for countries’ income levels. They conclude tha thain channel through which trade
openness improves health is through enhanced ircome

The second study, by Owen and Wu (2007), uses pdatl econometrics.
Controlling for income and other observed and uroled determinants of health through
fixed effects, they find that trade openness impsolife expectancy and child mortality in
a panel of more than 200 developed and developigtdes. They also find evidence

suggesting that some of the positive correlatiawben trade and health can be attributed

! See also Goldberg et al. (2007) for an extensiwéew on the distributional effects of globalizatim
developing countries.

2 Deaton (2004), Levine and Rothman (2006), Owen\&nd(2007), Cornia et al. (2008) and Blouin et al.
(2009) among others, identify several mechanismgutth which trade liberalization may affect health.
These include through its impact on economic growtbverty and inequality, public expenditures,
environmental quality, urbanization, the spreadlistases, cultural influences, dietary changeg foace
level, knowledge spillovers, fertility rate, etc.



to knowledge spillovers — an hypothesis previoaslyanced by Deaton (2004). However,
also in their analysis the impact is not alwaysusibFor example, when the authors work
with a sub-sample of only developing countries, ttiaele on health effect is weaker, and
not significant when child mortality is considered.

Given the fact that trade can affect health angarticular child mortality through
different channels and the conclusion of Wintersalet(2004) that the impact of trade
liberalization can be different under different Bomic and institutional conditions, the
average effects as measured by the previous stathgshide important heterogeneity
among countries and regions.

To analyze this we use a different empirical methogly, the Synthetic Control
Method (SCM) recently developed by Abadie and Gazdbal (2003) and by Abadie et
al. (2010). Billmeier and Nannicini (2013) appligee SCM to study the relation between
trade liberalization and growth. Our approach felatheir application of the SCM. The
SCM allows choosing thbest comparison units in comparative case studies. dJ#irs
approach, we compare the post-reform child moytalit countries that experienced a
trade liberalization treated countries — with child mortality of a combinatioh similar,
but untreated countries. Using this method, we assess separ@elat the country level)
the health impacts of 40 trade liberalization casbgh occurred during the 1960-2010
period.

This approach thus allows to explicitly identifyetheterogeneity of the effects. The
SCM methodology adds flexibility and transparencyhie selection of the counterfactual,
and thus improves the comparability between treatedl untreated units. Importantly,
SCM also accounts for endogeneity bias due to ethitariables by accounting for the
presence ofime-varying unobservable confounders. Another advantage tsittlalows
separating short-run versus long-run effects, aneisiot formally addressed by previous
studies but of particular relevance when the foaughe analysis is the effect of trade
reforms (Billmeier and Nannicini, 2013).

As an indicator of health we use child mortalitchese the data on child mortality
are more precise and, importantly, they are aviglabth a yearly dimension. Indeed,

other standard health indicators available worldwlike the life expectancy at bird, other



than derived from infant and child mortality (seepkez et al. 2000), are estimated only
every five years, and as such cannot be used patawtriable in a SCM experimeht.

We find that in the 40 investigated case studi®g5P%) showed a short- and long-
run reduction in child mortality rate after thedealiberalization, with an average effect of
about 17 percentage points (in comparison to tmerafmrming control situation). For 18
cases (45%) we do not find a significant effect.2lcases (5%) we find a significant
increase in child mortality after trade liberalipat

The remainder of the paper is organized as folldwthe next Section the synthetic
control method will be presented and discussedti®e@ presents the data on trade
policy reforms, child mortality and other covarmtased in the empirical exercise. In
Section 4 the main results will be presented amstugised. Section 5 presents some
robustness checks. Section 6 concludes.

2. The Synthetic Control Method

Consider a panel ofic + 1 countries ovell periods, where countriychanges its
trade policy at tim@, < T, and all the other countries kf remain closed to international
trade, thus representing a sample of potentialrabrthe treatment effect for countryat

timet can be defined as follows:
(1) Tit = Yit(l) - Yit(o) =Y — Yit(o)

whereY;;(T) represents the potential outcome associated Wih{0,1}, that in our
application refers to the level of under five mbtyarate in an economy closed (0) or
open (1) to international trade, respectively. Htatistic of interest is the vector of
dynamic treatment effec(sl-,mﬂ, ---;Ti,T)- As is well known from the literature, in any
periodt > Ty the estimation of the treatment effect is compédaby the lack of the
counterfactual outcomé;.(0). To circumvent this problem, the SCM identifies tibove
treatment effects under the following general mddepotential outcomes (Abadie et al.
2010):

whered, is an unknown common factor with constant factadiags across unit&; is a

vector of relevant observed covariates (not aftétig the intervention) angl the related

% For a more general discussion about the weaknisife cexpectancy as health indicator, see Deaton
(2006).



vector of parametergi; is a country specific unobservable, withrepresenting the
unknown common factdtfinally, g, are transitory shocks with zero mean. As explained
further, the variables that we include in the vedto(e.g. real per capita GDP, population
growth, fraction of rural population, frequency wars and conflicts, female primary
education) refer to the pre-treatment period. Tthesassumption that they are not affected
by the treatment (trade liberalization) means wathave ruled out “anticipation” effects
(see Abadie, 2013).

Next, define W = (wy, ..., w;.)’ as a genericl¢ x 1) vector of weights such that

w; = 0 and ij = 1. Each value ofW represents a potential synthetic control for

country i. Moreover, defineYj" =ZT° kY;s as a generic linear combination of pre-

treatment outcomes. Abadie et al. (2010) showet] dsalong as one can chod¥ésuch
that

(3) YW =7F and TS wiXx; =X,
then
(4) Tie =Y Z

Is an unbiased estimator of the average treatnffaut er;; .

Note that condition (3) can hold exactly onI;(?;-",X]-) belongs to the convex hull
of [(¥{, X)), ..., (V/%, X;.)]. However, in practice, the synthetic contiét is selected so
that condition (3) holds approximately. This is abed by minimizing the distance
between the vector of pre-treatment characterisfitse treated country and the vector of
the pre-treatment characteristics of the potersyathetic control, with respect W™,
according to a specific metricThen, any deviation from condition (3) imposed this
procedure can be evaluated in the data, and repisesart of the SCM output.

Hence, the general idea behind the SCM is to seleskighted combination of
(untreated) countries, called the synthetic contwith the aim of minimizing the
differences between the treated and the untreatedtries according to some salient

characteristics (the variables included in the eX}f). The construction of the synthetic

“ Note that standard difference-in-differences apphosefl, to be constant across time. Differently, the
SCM allows the impact of unobservable country tegeneity to vary over time.

® Namely that those covariates immediately changesponse to the anticipation of the future reform.

® Abadie et al. (2010) choo$#" as the value oW that minimizesYX,_, v,, (Xim — XomW)?, whereu,, is

a weight that reflects the relative importance that assign to thenth variable when we measure the
discrepancy betweeXy andX,W. Typically, these weights are selected in accardaio the covariates’
predictive power on the outcome.



control is done by considering the pre-treatmemiopge namely the yeatgefore the trade
reform. Then, by comparing the trend in the outcarmgable (under-five mortality rate)
between the synthetic control and the treated cpumthe yearsfter the reform, we can
establish the extent to which the treated coungétyalves differently from its (synthetic)
counterfactual.

The SCM has three key advantages in comparisorthier @arametric and semi-
parametric estimators. First, it is transparenthasweightd/ * identify the countries that
are used to estimate the counterfactual outcontkeotountry liberalizing trade. Second,
it is flexible, because the set &f potential controls, the so-calledbnor pool in the
language of Abadie et al. (2010), can be restrictedmake underlying country
comparisons more appropriate. Finally, it is baseddentification assumptions that are
weaker than those normally used by standard estisati.e. the difference-in-difference
— because it allows for the effect of unobservablefounding factors to be time variant.

However, there are also drawbacks. First, as inptegram evaluation literature,
our estimator does not distinguish between direct edirect causal effects of trade
liberalization on health outcomes. A second isssiedue to the small number of
observations involved in such comparative case iesudwhich translates to the
impossibility to use standard inferential techngjue assess the significance of the
results. To overcome this limitation, Abadie et @010) suggested the use of placebo
tests, which consist of comparing the magnitudehef estimated effect on the treated
country, with the size of those obtained by assignihe treatment randomly to any
(untreated) country of the donor pool. In our as@lywe applied both the standard
placebo tests and a generalization proposed byllGagaal. (2013) and summarized

below.

2.1 Average Effect and Inference with SCM

In the previous SCM applications the analysis @& tesults and the respective
placebo tests, have been largely conducted aetlet of (each) single country case-study.
However, when the analysis covers many countries, interesting to measure average
treatment effects across a specific group of cestrSuch measure is developed by
Cavallo et al. (2013). Denote K ro41,-, 1) @ Specific estimate of the trade
liberalization effects on child mortality of the wary of interest 1 and consider the
average trade liberalization effects acr@sountries of interest. The estimated average

effect for thes&s trade reforms can then be computed as:



(5) T= (Tros1, - Tr) =G ZG=1(fg,T0+1’ ey 'fg,T)-
g

Note also that, because the size of the countrgifspeffect will depend on the level of
the child mortality rate, one needs to normalize #@stimates before aggregating the
individual country effects.

To estimate the extent to which this (dynamic) ager treatment effect is
statistically significant, we follow Cavallo et §R013). Like Abadie et al. (2010), these
authors used inference techniques similar to pextiout tests that allow consistent
inference measurement regardless of the numbevalfable controls or pre-treatment
periods, although the precision of inference cleartreases with the number of controls.
The logic is to first apply the SCM algorithm toeey potential control in the donor pool.
Then one evaluates whether the estimated effetiteotreated country outperforms the
ones of these fake experiments.

For example, if one wants to measure inferencéhieitrade liberalization effect on
child mortality for each of the ten post-reform ggat is possible to compute the year-
specific significant level, namely the-value, for the estimated trade reform effect as
follows:

YAk 1({? <tie)

# of controls

(6) p—value, = Pr (fﬁ% < f1,t) =

Wherefi ?" is the year specific effect of trade reform whentool countryj is assigned a
placebo reform at the same time as the treatedtigolinand is calculated using the same
algorithm outlined forf; .. The operation is performed for every courtryf the donor
pool to build the distribution of the fake experime so as to evaluate how the estimate
1 ¢ is positioned in that distribution. Finally, besauve are interested in valid inferences

ont, we can compute the yeaspecificp-value for the average effect as

(7) p—value, = Pr (G1¥S_, bt < 7,,) =Pr (&7t < 7,).°

3. Data, Measures and Sample Selection

The first issue is related to how we measure tleealization episodes. Following
the cross-country growth literature, we use thealyinindicator of Sachs and Warner
(1995) as recently revisited, corrected and extenole Wacziarg and Welch (2008).

" This is done by setting the child mortality of theated country equal to 1 in the year of traderne, T,.
8 Further details on this computation approach efirtal in Cavallo et al. (2013).



Using this index, a country is classifietbsed to international trade in any given year
where at least one of the following five conditioisssatisfied (otherwise, it will be
consideredopen): (1) overall average tariffs exceed 40 perceB}; on-tariff barriers
cover more than 40 percent of its imports; (3)as la socialist economic system; (4) the
black market premium on the exchange rate exce@dqseient; (5) much of its exports
are controlled by a state monopoly. Following Gieraand Tabellini (2005) we define a
trade liberalization episode or a “treatment” as fhist year when a country can be
consideredbpen to international trade according to the criteri\ge, after a preceding
period where the economy was closed to internatitiade® Finally, as discussed in
Billmeier and Nannicini (2013), trade reforms mayt mccur suddenly, but may be a
gradual shift toward more liberal trade policidssd, this means that our treated variable
based on a binary indicator is measured with erftris problem will introduce an
attenuation bias in our results, meaning that @sults are underestimating the actual
impact.

To measure health outcomé€g;;), we use the under-5 mortality rgfeer 1,000 live
births), hereafter USMR for brevity, from the Urdt&lation Inter-agency Group for Child
Mortality.'® The choice of this indicator of health is basedseweral reasons. The USMR
has the key advantage of being available on ayd&asis from 1960 for almost all the
countries in the world. This represents a key prypfr our identification procedure,
because the SCM works with yearly data, and thaseatcovers a period when many
trade reforms happened, i.e. before or during 804. Moreover, from a conceptual
point of view, the quality of the USMR estimatianbetter than other indicators because it
represents a key index of the United Nations Miliem Development Goals (see Alkema
and New 2013).

The vector of covariate’; used to identify the synthetic controls has besacsed
on the basis of previous (cross-country) studidseafth (see, e.g., Charmarbagwala et al.,
2004; Owen and Wu, 2007; Hanmer et al., 2015). Mpexifically, the synthetic controls
are identified using the following covariates: rear capita GDP (source: Penn World

Table); population growth (Penn World Table) and fraction of rural population into

° Note that, by focusing on a sample constitutedl@feloping country, the agricultural and food sexto
represents the bulk of these economies. Hences titagralization involves primarily this sector ¢sKlicita

et al. 2012). This is strongly supported by Olpeale (2014) who showed that there exists a strmogs-
country and within country correlation between Whacziarg and Welch (2008) opens index and the
protection level in agriculture.

19 See: http://www.childmortality.org.



total population (source: FAO); years of wars andfiicts based on Kudamatsu (2012)
(source: Armed Conflict database, Gleditsch et al. 2009); female primary education
(source: Barro and Lee, 2010); the average USMBhénpre-treatment period (source:
United Nations); Polity2 index from the Polity I¥ata set (see Marshall and Jaggers,
2013), to classify countries as autocracy or deamcr

Concerning the country sample, we started fromtasaa of about 130 developing
countries. For about 33 of them, information redate the trade policy reform index is
lacking (see Wacziarg and Welch, 2003, 2008 foaitigt A further selection was based
on following criteria. First, the treated countrigere liberalized at the earliest in 1970, to
have at least 10 years of pre-treatment obsengtimmatch with the synthetic contrdl.
Second, that there exists a sufficient number ahtrees with similar characteristics that
remain closed to international trade (untreatedxatdeast 10 years before and after each
trade reform, so as to provide a sufficient donoolpof potential controls to build the
synthetic unit. Moreover, as suggested by Abadi¥ 8, we eliminated from the donor
pool countries that have suffered large idiosymcrahocks to the outcome of interest
during the studied period.

Using these criteria, we ended up with a usabla dat of about 80 developing
countries, of which 40 experienced a trade libeation episode (see Tables Al-A4, in
the Appendix A)'® The overall time span runs from 1960 to 2010. Hawgethe time span
will be different for each country case-study basedhe year of liberalization. For every
experiment, we use the years frdig+ 10 to Ty as the pre-treatment period to select the
synthetic control, and the years frofg to Tp + 5 andTp + 10 as the post-treatment

periods, on which to evaluate the outcome, whgrie the year of trade liberalization.

4. Results

This section summarizes the results obtained frar0 SCM experiments. We first

present the effects aggregated by regions anddii@iled results at the country level.

4.1 Average Effects by Region

' Abadie at al. (2010) show that, the bias of thettsstic control estimator is clearly related to thember

of pre-intervention periods. Therefore, in designan synthetic control study it is of crucial importe to
collect sufficient information on the affected uaitd the donor pool for a large pre-treatment winmdo

2 The countries excluded from the donor pool duartomalous spikes in child mortality are: the Rejuubl
of Congo, Lesotho, Rwanda and Zimbabwe.

3 More precisely, using these criteria we end uphwi8 usable treated countries. However, for three
countries it has been impossible to find a goodntanfiactual, due to their extremely high level ofld
mortality in comparison to the donor pool. Thesartdes are: Mali, Niger, and Sierra Leone.



Figure 1 reports the dynamic treatment effect lyioms computed using equation
(5), namely by aggregating each country-year treatraeffect at the regional level. Before
the year of the treatmefft, the lines are close to zero, meaning that treedecountries
and their synthetic control behave quite similafizis means that, on average, the SCM
algorithm worked well in selecting the counterfadilAfter the year of the treatmenry,
each regional line becomes negative, and more songn@away fromT,. This suggests
that in every region, the countries that experidngdrade liberalization, child mortality
reduced more (or increased less) than in the siatbentrol. In none of regions trade
liberalization seems to hurt, on average, child taly. Instead it had a health
improvement effect everywhere (on average).

Figure 1 suggests differential effects across regidn particular, the average effect
of trade liberalization on child mortality seemslie stronger for the sample of Asian
countries and Middle East and North African (MEN#&9untries. These countries in the
long run To+10) experienced an average reduction of child atigrtthat is about 9% to
13% lower in comparison with the synthetic contidhe average effects are smaller for
the other regions: around 5% to 6% in Latin Amariead SSA countries. Interestingly,
the gap between the regions grows over time. Whéeeffect increases over the 10 year
period for the Asia and MENA region, most of thepawt is reached after 6 years in the
other regions (as the treatment effect line flatteut).

Overall, these findings suggest that trade libeagilon improved child mortality and
more so in MENA and in Asia where the size of tlfileat is higher and tend to be
statistically significant. However, the regional esages also mask substantial

heterogeneity at country level.

4.2 County Effects

Table 1 reports the numerical comparison of thecawue variable between the
treated and the respective synthetic control fehemuntry case study. The overall pre-
treatment fit, measured by the root mean squamigtien error (RMSPE), is reported for
each experiment. The RMSPE values indicate thaptedreatment fit is quite good in
most of the cases (19 have RMSPE < 1 and 31 haveHEW 3).

In Appendix A and B we present more details on ¢beariates and the synthetic

controls for each of the countries and a serigdaafebo tests for the country case studies.
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In Table 1 the significance tests have been sunzediyy thep-value (last column) based
on equation (6}*

The comparison between the post-treatment outcoimtheotreated unit with its
synthetic control after five (USMHRp+5) and ten years (USMRy+10) from the reforms,
represent two estimates of the treatment effece dduntries are ranked based on the
magnitude of ten year treatment effetgH10).

What is obviously clear from Table 1 is the strdragerogeneity of the effects. The
10-year impacts range from +45% to -8&%&he country case studies where fhealue
is lower than 0.15 are on the top and the bottortheftable. With g-value < 0.15 cut-
off, 20 cases had a significant effect and 20 Rodm the 20 significant effects, 18 are
positive (i.e. trade liberalization reduced childmality) and 2 had a negative effect (i.e. it
worsened child mortality). Hence these detailedntquresults show that in 45% of the
cases trade liberalization had a significant pesigffect, 50% no significant effect and in
only 5% of the cases a significant negative effect.

Figure 2 presents the results, as well as the Iptatest, of the two country case
studies where we detected a negative impact ofetna@dorms on child mortality.
Understanding the reasons behind such a strondivegapact in Mauritania (-42%) and
in particular South Africa (-80%) is of particularterest. Our hypothesis is that these
negative effects are due to different reasons.

The South African deterioration in child healthn®st likely due to the spread of
HIV/AIDS in the mid 1990s, which may have been feioed by trade liberalization.
National antenatal clinic data show a rise in sereglence from 1 percent in 1990 to 25
percent in 2000 — the decade after trade libetadizgsee Karim and Karim, 1999; South
Africa Department of Health, 2005). Oster (2012guss that trade liberalization and,
especially, trade flows stimulated the HIV/AIDS sad.'°

14 As critical value for the significance level weeds15% p-value < 0.15), instead the more standard 10%
or 5% level, simply because the placebo test foerseé case studies suffer for a quite low usable fa
experiments.

!%|n this section the magnitude of the impact ofi¢rdiberalization on the USMR is measured as the %
deviation of the treated country in comparisort® (fcounterfactual) synthetic control.

16 Although the Synthetic South Africa is built alith countries that suffer from HIV/AIDS diffusionn
particular the Central African Republic, because thlV/AIDS shock happened in the post-treatment
period, this translated to a very low weight atitdal to this country, in comparison to the higheight
attributed by the algorithm to countries that dat experience a similar shock. From this perspeciivis
important to note that if we exclude from the dopool the non-African countries, then the trademef
effect on South Africa child mortality shrink substially and becomes insignificant to the placebst,t
exactly because the algorithm, when building tmew” synthetic South Africa, is forced to use other
African countries that suffer from the HIV/AIDS stio These additional results are available from the
author upon request.
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The Mauritania case appears different and seemfetcan example of trade
liberalization that spurs overall economic growthithout improving poverty and
inequality. According to the World Bank (2003),dealiberalization mainly resulted in an
improvement of exports conditions in the extracawel fishery sectors, with only a small
fraction of total employment, but not in agricutuand livestock where productivity
stagnated. Agriculture and livestock sectors hdnee greatest potential to contribute to
poverty alleviation, as these sectors employ mbsh® population and poverty is most
deeply rooted there.

However, child health in several SSA countries alsenefited from trade
liberalization: Gambia, Tanzania and Ghana armdhe top 10.

The case study Ghana is worth noting to illusteztene of the possible mechanisms
at work. The reform analysis by Thomas (2006) iatiis that Ghana simultaneously
reformed its overall macroeconomic policies (fiseatl monetary policy), its trade policy
(especially by changing exchange rate policy), @&sdagricultural trade policy (see
Thomas 2006, Table 4 p. 10). Ghana gradually retlagport taxation on key agricultural
commodities (i.e. cocoa) and introduced instituidlachanges at the level of the marketing
board. These reforms induced a significant rednatibthe overall agricultural taxatidh
and contributed to a significant reduction in pdyeand inequality in rural areas (see
Coulombe and Wodon, 2007).

Hence the Ghana and Mauritania case studies, tagether, seem to suggest that an
important channel through which trade reform mdgdafchild health is their contribution
to agricultural growth and the related poverty i&ahn, ceteris paribus.

In four of six Asian SCM experiments we find thegde liberalizing countries had a
reduction in USMR that outperforms the one of tlespective synthetic control. This
happens in Indonesia (reform in 1970), ThailandZ(9Sri Lanka (1977) and Philippines
(1988). The effect is the strongest in Sri Lankbere the USMR is 12% lower than the
estimated counterfactual after five years, and BX®&r after ten years. In Sri Lanka trade
liberalization reduced the taxation of agricultuexiport crops, especially tea, coconuts
and rubber. The taxation of traditional export pretd was over 40 percent in the 1960s
and 1970s, and fell to about 20 percent in the §98@runagoda et al. 2011, 245). The
trade liberalization contributed to productivity ogth in agriculture, structural

" The agriculture nominal rate of assistance in@eédsm an average level of -23% in the decaderbefo
the trade reform to -2.8% in the decade after. Tigisd is due to both a strong reduction in commiesli
export taxation (especially cocoa), and a switcbmfrtaxation to subsidization of import-competing
commodities, such as rice and maize (see AndersiValenzuela, 2008).
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transformation of the economy and poverty reduc{idoa Silva et al. 2013). This again
suggests that the sectors affected by the traéealibation, and the extent to which the
poor are involved, play a major role in the healtflects.

Moving to Latin America trade liberalization epigsg in more than half of the
experiments (seven out of twelve) we find thatttkated countries tend to outperform the
US5MR reduction of the synthetic control. In the ertlexperiments the trade liberalization
effect is not significant, but never negative. Htengest improvements following trade
reforms were in Chile (1976) and Guatemala (1988h years after the trade reform, the
USMR was about 45% lower than that of synthetic tanin Chile and 28% in
Guatemala.

Also for Latin American trade reforms there appeggresting relationships between
trade liberalizations, agricultural policy, and thituation of the poor. For example, the
Chile trade reform of 1976 has been followed byrarg shift from agricultural taxation
to agricultural subsidization, which has been aquamed by a shift from subsistence
crops to high value added export productiBhidowever, Thomas (2006) argues that the
main impact of economic reforms on poverty, mom@ntkhrough agricultural prices, was
the growth of off-farm income generation opportigstderived from growth in both the
agricultural sector and the broader economy. Atsdlexico (1986) and Brazil (1991),
where child mortality was around 20% lower than thgnthetic control, trade
liberalization implied a shift from agricultural xation to agricultural subsidization
(Anderson and Nelgen, 2013).

In the four reform experiments that occurred in khieldle East and North Africa
(MENA) countries (Morocco (1984), Tunisia (1989rkey (1989) and Egypt (1995)),
the USMR dynamic of the treated country outperfortimst of the respective synthetic
control, with a magnitude ranging from 14% for Moco to 37% for Tunisia.

Interestingly, these findings contrast with thogeBdimeier and Nannicini (2013)
who found no significant GDP growth effects aftexde liberalization in these countries.
This suggests that, while GDP growth induced bgerhberalization may represent one
of the factors responsible for the improvementha USMR, in these specific situations
other factors are at work. This conclusion is cstesit with the findings of Chemingui

and Thabet (2003), who, by simulating trade libea&ion in Tunisia using a CGE model

'8 The nominal rate of assistance in agriculturet$hiim an overall level of taxation equal to -10@¥bthe
ten years before the start of trade reform (19%635 level of protection of 15% in the ten yeateddsee
Anderson and Nelgen, 2013). For an indebt discasalmout agricultural policy reforms in Chile, see
Anderson and Valdés (2008).
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combined with household survey data, showed tlaaletdiberalization has only modest
effects on the level of GDP, but it has a substhmtifect in reducing poverty especially
among rural households.

Also for the MENA countries (at least for countrigeere data are available (Turkey
and Egypt)) the impact (or joint reform of) agricuhl trade policies seems important. In
these countries around the reform years there wsgréficant switch from taxation to
(slight) subsidization (see Anderson and Nelgeri,320supporting the idea that, when
trade reform improves the conditions in agriculfuge sector where many poor are

employed, the effect on child mortality appearbeéanore positive.

5. Robustness check

So far, we have ruled out the possibility that &fve results are driven by other
relevant shocks occurred around the trade reforiis Thay represents a potential
shortcoming of the SCM. The most important confangdactor is the occurrence of
political reforms. This is because, on the one hHrede is evidence that democratic
reforms could improve health outcomes (see Bestely Kkudamatsu, 2006; Kudamatsu,
2012; Pieters et al., 2014). On the other hand) Hworetical (e.g. Galiani and Torrens,
2014) and empirical evidence (Giavazzi and Tahie#005) show that trade and political
reforms are strongly interrelated in developingrdaes.

With the aim to study whether or not political nefs interact with trade reforms in
affecting health outcomes, we divided the twentyuntbes which displayed an
improvement in child mortality after trade reformsthree not overlapping groups using
the Polity 2 index of democraéy.In the first group G;) we consider the five countries
where the political reform occurred simultaneougith the trade reform or within the ten
years of the post-reform periétithe second group3) instead considers four countries

that were already democracy at the time of theetnadorm; finally the last groups6)

9 The reduction in rural poverty happened becauseettms-of-trade loss due to higher food pricemadse
than offset by the reduction of distortions duethe switch from (inefficient) protected agricultura
commodities to activities involving export commaelt (i.e. olive oil, dates and citrus).

' The Polity2 index assigns a value ranging fromtd810 to each country and year, with higher value
associated with better democracies. We code agoastdemocratic (= 1, 0 otherwise) in each yeat tthe
Polity2 index is strictly positive. A political refm into democracy occurs in a country-year when th
democracy indicator switches from O to 1. See Giavand Tabellini (2005) and Olper et al. (2014) fo
details.

I Because the year of trade and political reforms loa measured with error, we consider all countries
where the political reform occurred from two yeaefore the trade liberalizatio£2) until two years
later (To+2). However, only one country, Guatemala switch@sdemocracy two years before trade
liberalization, while other countries or switch oyear before (Philippines and Nicaragua), simulbaséy

or later on (Peru and Mexico). Small changes is¢heles do not affect our conclusions.
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considers seven autocratic countries, where theodeatic transition never took place in
the ten years after the trade refdfm.

Figures from 3 to 5 present the results for eaanttyg group. The left panel of these
figures display a graphical representation of USfdRthe treated unit (solid line) and the
synthetic control (dashed line) considering Hwerage effect obtained by aggregating
across theG; groups using equation (5). Instead, the right paregorted the
corresponding-values based on equation (7).

Starting from Figure 3, we can observe that whenrestrict the analysis to the
subset of countries where political reforms camar e followed the trade liberalization,
both the short- and long-run child mortality ratetperforms the one of the synthetic
control, and is significant at conventional statetlevel p-value < 0.075). Moreover, the
magnitude of the average effect is of about 15auerpoints affy+102% However, where
trade reforms occur in consolidated democracies (&gure 4), we observe a larger
effect. The short- and long-run effects are sia@ilyy significant, and the magnitude at
the yearTy+10 reacts about 26 percent points. Finally, inuFeg5 considering trade
reforms that occurred in autocratic regimes, wel finat the average effect &+10 is
equal to 16 percent points, and is also barelyifsignt in both the short- and the long-
run.

Taken together the above findings are of someasteFirstly because they suggest
that political reformsper se, are not driving the effect of trade liberalization child
mortality, ceteris paribus. Second, because there is evidence that wherhhaatitomes
are considered, liberalizing trade after that antguhave reached a certain level of
political rights, seems to perform better. Intaregy, the last result is in sharp contrast
with the Giavazzi and Tabellini's (2005) findingshey instead, found that when an
economic liberalization preceded the political refpthe country perform better in term
of GDP growth.

5. Concluding remarks

2 The composition of these three groups is as foll@yw(Philippines, Mexico, Guatemala, Nicaragua, and
Peru); G, (Brazil, Turkey, Sri Lanka, and the Gambi&); (Indonesia, Morocco, Tunisia, Egypt, Chile,
Guinea, and Tanzania). Countries like Ghana, GuBiesau and Thailand are excluded from these sample
because or took the political reform at the enthefpost-treatment period (Ghana), or they tookentan

a reform in the period under interest (Guinea Rismad Thailand).

% The value of child mortality is normalized by #mgtchild mortality of the treated country to beuatto 1

in the year of trade reformrl{). Thus, the difference in the outcome variableneen the treated and
synthetic counterfactual in the post-reform periggyresents an estimate of the average effect.
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In this paper we analyzed the effect of trade &beation on health outcomes,
exploiting 40 reform episodes during the last lealftury. We used a new econometric
approach for case studies analysis, the synthetitta@d method. The SCM allows to take
into account a time-varying impact of country heggneity, and thus to overcome a
major drawback of the most standard econometrimeasatrs.

The main results show that the effect of traderéibeation on child health is, first of
all, largely heterogeneous, both in terms of threafion and magnitude of the estimated
effects. Yet, and interesting, in half of our SCMperiments the reforms have had a
positive impact on the reduction of children matyaland thus improving children health
conditions. In the other half of the investigatese studies, the trade reform effect has
been always non-negative, with only two case-stidlgowing a strong deterioration of
child mortality after trade liberalization, Southfrika and Mauritania. However, we
argued and documented that the underline reasomisisohegative effect seems to be
driven by totally different conditions: a classiealample of trade liberalization that spurs
overall economic growth, without improving poveryd inequality in the Mauritania
case study, and the concomitance of HIV/AIDS epidespread in South Africa.

We also showed that these results are fairly robaisti are not driven by the
simultaneous occurrence of political reforms, also #hat trade reforms that happened in
well established democracies seem to work bettdr iboterms of the magnitude of the
estimated effect and their significant level. Finalalthough this paper does not
investigate explicitly the possible channels thtowdich trade reform may impacts child
mortality, we documented several stylized factsgestng that the positive health
outcomes of trade liberalization were associateith wn overall switch from taxation to
slight subsidization in agricultural trade polichhis findings support the idea that when
trade reform improves the conditions of agriculfuee sector where many poor are

employed, the effect of trade reform on child midstaappears to be more positive.
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Table 1. Summary of the SCM results at country leve

Year of U5MR level Average Treatment Effect Significance
# Country Region Reform RMSPE level
(To) To T+5 T+10 T+5 (%) T+10 (%) P<0.15

1  Chile Latin America 1976 57.10 30.00 22.10 40.03% 44.85% 3.62 YES
2 Turkey MENA 1989 78.10 58.00 40.59 18.21% 37.09% 0.98 YES
3 Srilanka Asia 1977 59.30 42.10 24.40 12.47% 36.98% 0.50 YES
4  Gambia Sub-Saharan Africa 1985 203.30  169.70 141.00 10.08% 34.13% 3.06 YES
5 Tanzania Sub-Saharan Africa 1995 159.60 131.50 90.10 11.78% 28.48% 0.61 YES
6  Guatemala Latin America 1988 88.40 69.50 55.09 12.61% 27.81% 0.67 YES
7  Tunisia MENA 1989 53.90 41.40 31.50 9.78% 22.47% 0.39 NO
8 Ghana Sub-Saharan Africa 1985 154.70  128.10 113.30 13.77% 22.43% 1.78 YES
9  Brazil Latin America 1991 59.20 44.20 30.79 9.94% 21.83% 0.30 YES
10  Egypt MENA 1995 64.20 45.09 31.20 14.38% 20.53% 2.41 YES
11 Peru Asia 1991 74.90 53.59 37.00 11.42% 19.69% 1.63 YES
12 Mexico Latin America 1986 56.20 43.80 32.70 8.55% 18.87% 0.66 YES
13 Philippines Sub-Saharan Africa 1988 65.60 49.90 42.09 16.44% 18.24% 3.18 YES
14 Guinea Sub-Saharan Africa 1986 259.60 235.30 201.50 7.27% 17.47% 3.32 YES
15 Nicaragua Latin America 1991 63.30 49.70 38.10 7.06% 14.80% 0.25 YES
16 Morocco MENA 1984 108.40 83.80 66.40 5.91% 14.21% 0.20 NO
17  Indonesia Asia 1970 165.20  139.89 120.00 5.67% 11.13% 0.23 YES
18  Thailand Asia 1970 99.40 77.90 61.79 4.83% 10.20% 0.08 YES
19 Zambia Sub-Saharan Africa 1993 192.40 179.10 143.30 -5.64% 9.01% 12.42 NO
20 Guinea-Bissau Sub-Saharan Africa 1987 211.70 201.60 185.00 1.57% 6.86% 1.94 NO
21  Coted'lvory Sub-Saharan Africa 1994 152.30 147.40 134.50 -1.48% 3.17% 1.68 NO
22 Colombia Latin America 1970 40.40 34.09 28.90 5.04% 2.99% 5.56 NO
23 Paraguay Latin America 1989 47.20 39.59 33.79 2.36% 2.79% 1.38 NO
24 Guyana Latin America 1988 63.10 55.29 48.79 6.55% 2.63% 3.32 NO
25 Cape Verde Sub-Saharan Africa 1991 59.10 47.50 35.50 -0.13% 1.96% 0.15 NO
26 Uganda Sub-Saharan Africa 1988 180.40  169.60 157.39 1.13% 1.59% 5.14 NO
27  Cameroon Sub-Saharan Africa 1993 143.50 155.10 134.60 -15.54% -2.42% 3.00 NO
28  Burkina Faso Sub-Saharan Africa 1998 191.40 174.00 131.60 -12.34% -2.44% 6.44 NO
29  Benin Sub-Saharan Africa 1990 180.70  158.20 147.39 4.64% -2.60% 1.46 NO
30 Madagascar Sub-Saharan Africa 1996 131.80 102.60 76.09 1.75% -3.09% 0.62 NO
31 Panama Latin America 1996 108.10 83.59 63.40 -1.62% -5.19% 0.36 NO
32 Pakistan Asia 2001 109.60 98.40 90.00 -1.26% -5.41% 0.27 NO
33 Bangladesh Asia 1996 108.10 83.59 63.40 -0.77% -6.27% 1.28 NO
34 Honduras Latin America 1991 56.20 45.09 36.29 -1.62% -6.64% 0.22 NO
35 Dominican Republic Sub-Saharan Africa 1992 55.00 44.70 37.29 0.93% -7.65% 0.44 NO
36 Ethiopia Sub-Saharan Africa 1996 167.70 139.70 101.90 -4.84% -7.98% 1.50 NO
37 Botswana Sub-Saharan Africa 1979 76.60 58.29 48.29 -6.08% -9.79% 0.49 NO
38 Mozambique Sub-Saharan Africa 1995 208.40 165.70 131.50 3.09% -11.58% 2.62 NO
39  Mauritania Sub-Saharan Africa 1995 118.60  110.50 101.70 -7.58% -42.26% 0.48 YES
40  South Africa Sub-Saharan Africa 1991 59.30 61.70 76.70 -22.17% -80.59% 0.22 YES

Notes: The Table summarizes the main SCM results at thatoplevel reported in details in Table A1-A4 oppendix
A. The magnitude of the “average treatment effe¢ttrade liberalization on the USMR is measurednas% deviation
of the treated country in comparison to the (codattual) synthetic control. See Text.
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Figure 1. Average Treatment Effect Aggregated at Rgonal level

Average Treatment Effect by Region
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Notes: The figure reports the dynamic treatment effegfgregated at regions level using the equatiorE@h regional

effect is obtained by averaging the contributioratbfthe treated countries within the same regionerms of yearly

deviation of the outcome variable (USMR) with resfp® the one of the respective synthetic con€oluntries used for
estimating the average regional effects for Asianntries correspond to those reported in Tableviiile countries

reported in Table A3 and Table A4 have been usexbtimate the average regional effect for Latin Aozeand North

Africa and Middle East, respectively. Countries usedstimate the average regional effect for Afaoathose reported
in tablel A2a and A2b, with the exception of Ugandambia and Burkina Faso, which have been exclddedo their

extremely high value of RMSPE, which make them piiaenutliers in the estimation of the average oegi effect.
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Figure 2. SCM results and Placebo Tests for “negate” Reform Effects
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Notes: The Figure reports examples of SCM results anid thspective placebo tests for two case studibgravthe
effect of the trade reforms on child mortality riéed to be negative. For each SCM experiment,afigphnel reports

the outcome variable for the treated usilid line) and the synthetic contradigshed ling); the vertical dashed line

coincides with the year of the trade refoify, Instead, in the right panel the bold line repénesoutcome difference
between each treated unit and the synthetic conttole the grey dash lines report the outcomeedifices between
each (false) treated country (from the donor pant) their synthetic control in the placebo tests.
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Figure 3. Average Treatment Effect andp-value for Trade Reforms Near Political Reforms

Trade liberalization near political reforms

&
-

1
.225 .25
1

2
1

.15
1

<
3 S
© N
> -
&
\—!_
w | @
~
< o o
° e o o o o o
n
8-
n
0 SN
T T T T
-10 -5 0 5 10
year o
T T T T T T T T T T
Avg Treated ~— — — - Avg Synthetic T+l T+2 T+3 T+4 T+5 T+6 T+7 T+8 T+9 T+10

Post treatment years

Notes: The Figure reports estimates of the averagenresit effect and the correspondipigalue of trade liberalizations
that occur near political reforms (democratizatioM)e estimates are obtained by applying relat®rd 6 to trade
liberalizations in the following five countries (iparenthesis the year of democratization): Guateri8B8 (1986);
Mexico 1986 (1994); Nicaragua 1991 (1990); Pert11@993); and Philippines 1988 (1987). See text.
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Figure 4. Average Treatment Effect andp-value for Trade Reforms in Permanent
Democracies

Trade liberalizations in permanent democracies
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Notes: The Figure reports estimates of the averagentreyatt effect and the correspondimgalue of trade liberalizations
that occur in permanent democracies. The estinaatesbtained by applying relations 5 and 6 to tidmralizations of
the following four countries: Brazil, Turkey, Srihka, and Gambia.
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Figure 5. Average Treatment Effect andp-value for Trade Reforms in Permanent
Autocracies

Trade liberalizations in permanent autocracies
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Notes: The Figure reports estimates of the averagenesit effect and the correspondimgalue of trade liberalizations
that occur in permanent democracies. The estinaatesbtained by applying relations 5 and 6 to ttdmralizations of
the following seven countries: Indonesia, Morocbonisia, Egypt, Chile, Guinea, and Tanzania.
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Appendix A. Detailed results of the Synthetic Contol case studies

Table Al. SCM results: Covariates and average effexfor Asian countries

Asia
Indonesia Synthetic Thailand Synthetic SriLanka Synthetic
1970 Control 1970 Control 1977 Control
War 0.10 0.08 0.00 0.05 0.06 0.01
Log GDP per-capita 6.52 6.82 7.05 7.86 6.68 8.58
Rurale population 0.84 0.79 0.80 0.67 0.79 0.63
Population growth 0.03 0.03 0.03 0.03 0.02 0.02
Primary school 8.85 6.82 27.40 16.39 9.49 24.79
US5MR To 165.20 165.23 99.40 99.41 59.30 59.35
US5MR T+5 139.89 148.30 77.90 81.86 42.10 48.10
U5MR T+10 120.00 135.02 61.79 68.85 24.40 38.72
RMSPE 0.23 0.08 0.50
Philippines Synthetic Bangladesh Synthetic Pakistan Synthetic
1988 Control 1996 Control 2001 Control
War 0.29 0.08 0.00 0.03 0.10 0.10
Log GDP per-capita 7.58 7.07 6.58 6.61 7.05 7.00
Rurale population 0.64 0.71 0.87 0.89 0.72 0.73
Population growth 0.03 0.03 0.02 0.02 0.03 0.03
Primary school 20.98 6.40 9.49 3.61 5.12 5.22
U5S5MR To 65.60 66.73 108.10 109.43 109.60 109.50
US5MR T+5 49.90 59.72 83.59 82.95 98.40 97.18
US5MR T+10 42.09 51.48 63.40 59.66 90.00 85.38
RMSPE 3.18 1.28 0.27

Notes: Countries used to build each Synthetic control aslative weights in parenthesiSynthetic Indonesia
Cameroon (0.249); Honduras (0.043); India (0.073kiftan (0.226); Trinidad and Tobago (0.052); Tan{®.101);
Zimbabwe (0.252)Synthetic Thailand: Cameroon (0.108); Panama (0.251); Siria (0.364idad and Tobago
(0.207); Tunisia (0.038); Zimbabwe (0.03Bynthetic Sri Lanka: Algeria (0.1084); Nicaragua (0.016); Panama
(0.181); Korea (0.171); Trinidad and Tobago (0.36¢nezuela (0.177)Synthetic Philippines China (0.317);
Pakistan (0.132); Papua New Guinea (0.158); Sii393).Synthetic BangladeshChina (0.082); Iran (0.088); Malawi
(0.154); Nepal (0.677)Synthetic Pakistan: Rep. Dem. Congo (0.274); Iran (0194); Malawi (0)908%epal (0.173);

Siria (0.038); Togo (0.231)
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Table A2a. SCM results: Covariates and average effes for African countries (1)

War

Log GDP per-capita
Rurale population
Population growth
Primary school
US5MR To

US5MR T+5

US5MR T+10
RMSPE

War

Log GDP per-capita
Rurale population
Population growth
Primary school
USMR To

US5MR T+5

US5MR T+10
RMSPE

War

Log GDP per-capita
Rurale population
Population growth
Primary school
USMR T,

USMR T+5

USMR T+10
RMSPE

Botswana Synthetic

1979 Control
0.00 0.08
7.21 7.32
0.92 0.63
0.03 0.03
4.92 6.68
76.60 76.64
58.29 54.95
48.20 43.90
0.49
Guinea Synthetic
1986 Control
0.00 0.00
6.67 6.60
0.82 0.75
0.01 0.02
259.60 264.60
235.30 253.74
201.50 244.16
3.36
Benin 1990 Synthetic
Control
0.00 0.02
6.76 6.69
0.78 0.80
0.02 0.03
251 7.47
180.70 181.65
158.20 165.89
147.39 143.66
1.464

Ghana Synthetic
1985 Control
0.00 0.00
7.19 7.06
0.71 0.71
0.03 0.03
3.52 421
154.70 154.67
128.10 148.55
113.30 146.07
1.78
Guinea-Biss Synthetic
1987 Control
0.00 0.00
6.88 6.72
0.83 0.72
0.02 0.02
211.70 211.06
201.60 204.82
185.00 198.62
1.94
Cape Verde Synthetic
1991 Control
0.00 0.07
6.97 7.08
0.76 0.70
0.02 0.03
59.10 59.41
47.50 47.44
35.50 36.21
0.15

Gambia Synthetic

1985 Control
0.00 0.01
7.12 6.77
0.78 0.81
0.03 0.03
0.54 4.46
203.30 203.41
169.70 188.72
141.00 214.06
3.06
Uganda Synthetic
1988 Control
0.25 0.07
6.50 6.80
0.93 0.74
0.03 0.03
5.22 4.36
180.40 182.85
169.60 171.53
157.39 159.93
5.137
South Africa Synthetic
1991 Control
0.26 0.17
8.55 7.89
0.52 0.60
0.02 0.03
8.98 6.36
59.30 59.11
61.70 50.50
76.70 42.47
0.217

Notes: Countries used to build each Synthetic control] aglative weights in parenthesiSynthetic Botswana
Argentina (0.008); China (0.226); Algeria (0.114xn@ma (0.084); Rwanda (0.004); Siria (0.5&4nthetic Ghana
Rep Centrafricana (0.212); Rep Dem Congo (0.341); Mal@w79); Panama (0.033); Papua New Guinea (0;145)
Sierra Leone (0.172); Siria (0.017ynthetic Gambia Burkina Faso (0.207); Algeria (0.243); Malawi (@1},
Nigeria (0.092); Sierra Leone (0.32@ynthetic Guinea Algeria (0.008); Sierra Leone (0.998ynthetic Guinea
Bissau Rep Centrafricana (0.583); Sierra Leone (0.4$8yhthetic Uganda Pakistan (0.61); Senegal (0.059); Sierra
Leone (0.331)Synthetic Benin Malawi (0.4); Nepal (0.045); Pakistan (0.245)n8gal (0.309)Synthetic Cape
Verde: China (0.281); Algeria (0.048); Nepal (0.181);i&i{0.49).Synthetic South Africa: Central Africa Republic
(0.102); China (0.128); Iran (0.406); Siria (0.364).
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Table A2b. SCM results: Covariates and average effes for African countries (2)

Cameroon Synthetic Zambia 1993 Synthetic Cote d'lvory Synthetic
1993 Control Control 1994 Control
War 0.03 0.06 0.00 0.00 0.00 0.02
Log GDP per-capita 7.47 6.86 7.15 6.69 7.25 6.62
Rurale population 0.72 0.69 0.66 0.72 0.67 0.71
Population growth 0.03 0.03 0.03 0.02 0.04 0.02
Primary school 10.32 2.80 8.92 4.67 3.73 5.50
USMR T, 143.50 136.54 192.40 177.02 152.3 148.99
USMR T+5 155.10 134.24 179.10 169.54 147.40 145.24
USMR T+10 134.60 131.42 143.30 157.48 134.50 138.90
RMSPE 2.995 12.422 1.680
Mauritania  Synthetic Mozambique Synthetic Tanzania Synthetic
1995 Control 1995 Control 1995 Control
War 0.00 0.04 0.37 0.00 0.00 0.00
Log GDP per-capita 7.21 6.78 5.86 6.35 6.37 6.70
Rurale population 0.76 0.75 0.88 0.89 0.87 0.73
Population growth 0.03 0.03 0.02 0.03 0.03 0.02
Primary school 13.45 11.77 5.32 8.22 12.82 7.90
USMR T, 118.60 118.45 208.40 206.69 159.60 159.56
USMR T+5 110.50 102.72 165.70 170.99 131.50 149.06
USMR T+10 101.70 71.49 131.50 117.85 90.10 125.98
RMSPE 0.475 2.617 0.608
Ethiopia Synthetic Madagascar Synthetic Burkina Fasc Synthetic
1996 Control 1996 Control 1998 Control
War 0.44 0.05 0.00 0.02 0.00 0.05
Log GDP per-capita 6.06 6.42 6.89 6.86 6.37 6.32
Rurale population 0.90 0.89 0.82 0.82 0.91 0.82
Population growth 0.02 0.03 0.03 0.03 0.02 0.03
Primary school
USMR T, 167.70 169.41 131.80 131.82 191.40 182.44
USMR T+5 139.70 133.25 102.60 104.43 174.00 154.88
USMR T+10 101.90 94.37 76.69 74.39 131.60 128.47
RMSPE 1.50 0.62 6.44

Notes: Countries used to build each Synthetic contrdd, maative weights in parenthes&ynthetic Cameroon Rep.
Dem. Congo (0.72); Algeria (0.206); China (0.078ynthetic Zambia: Central Africa Republic (0.859); Malawi
(0.141). Synthetic Cote d'lvore. Central African Republic (0.676); Rep. Dem. Congal0); China (0.165).
Synthetic Mauritania: China (0.347); Iran (0.084); Malawi (0.231); Seale¢0.337).Synthetic Mozambique
Malawi (0.902); Senegal (0.096Bynthetic Tanzania Central Africa Republic (0.52); Malawi (0.163); @hi
(0.086); Senegal (0.2313ynthetic Ethiopia: India (0.195); Malawi (0.633); Nepal (0.178ynthetic Madagascar
Algeria (0.195); Haiti (0.05); Malawi (0.338); Ndp@.309); Papua New Guinea (0.002); Senegal (0. ®thetic
Burkina Faso: Rep. Dem. Congo (0.482); Malawi (0.518).
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Table A3. SCM results: Covariates and average effexfor Latin American countries
Chile Synthetic  Colombia Synthetic Mexico  Synthetic

1976 Control 1970 Control 1986 Control
War 0.00 0.05 0.00 0.12 0.00 0.11
Log GDP per-capita 8.32 7.81 8.28 7.71 8.90 7.51
Rurale population 0.26 0.56 0.43 0.56 0.39 0.59
Population growth 0.02 0.03 0.02 0.03 0.03 0.03
Primary school 24.97 16.44 20.42 341 15.69 3.96
U5MR To 57.10 62.67 40.40 45.70 56.20 57.86
USMR T+5 30.00 50.03 34.09 35.90 43.80 47.90
USMR T+10 22.10 40.07 28.90 29.79 32.70 40.31
RMSPE 3.62 5.56 0.66
Guyana Synthetic Guatemala Synthetic Paraguay Synthetic
1988 Control 1988 Control 1989 Control
War 0.00 0.06 0.00 0.08 0.00 0.09
Log GDP per-capita 7.93 6.35 8.35 7.64 7.82 7.14
Rurale population 0.70 0.82 0.64 0.66 0.60 0.66
Population growth 0.01 0.02 0.03 0.03 0.03 0.03
Primary school 41.30 10.68 7.34 6.72 15.14 6.82
USMR To 63.10 62.75 88.40 88.76 47.20 47.47
USMR T+5 55.29 59.19 69.50 79.53 39.59 40.55
USMR T+10 48.79 50.11 55.09 76.32 33.79 32.87
RMSPE 3.32 0.67 1.38
Brazi  Synthetic Honduras Synthetic  Nicaragua Synthetic
1991 Control 1991 Control 1991 Control
War 0.00 0.18 0.03 0.13 0.26 0.23
Log GDP per-capita 8.46 8.09 7.91 7.67 8.05 8.40
Rurale population 0.39 0.57 0.68 0.63 0.52 0.57
Population growth 0.02 0.03 0.03 0.03 0.03 0.03
Primary school 15.51 5.39 10.79 4.64 9.10 6.84
USMR To 59.20 59.23 56.20 56.43 63.30 63.43
USMR T+5 44.20 49.08 45.09 44.37 49.70 53.90
USMR T+10 30.79 39.39 36.29 34.03 38.10 4481
RMSPE 0.30 0.22 0.25

Peru Synthetic Dominican Synthetic Panama Synthetic

1991 Control Rep. 1992 Control 1996 Control

War 0.26 0.17 0.00 0.15 0.00 0.01
Log GDP per-capita 8.46 7.85 8.18 7.91 6.58 6.59
Rurale population 0.40 0.67 0.54 0.59 0.87 0.89
Population growth 0.03 0.03 0.03 0.03 0.02 0.02
Primary school 14.18 4.55 7.72 5.52

USMR To 74.90 76.78 55.00 55.23 108.10 108.42
USMR T+5 53.59 60.50 44.70 45.12 83.59 82.26
USMR T+10 37.00 46.07 37.29 34.64 63.40 60.27
RMSPE 1.63 0.44 0.36

Notes: Countries used to build each Synthetic control, rafative weights in parenthes&ynthetic Chile Panama
(0.58); Siria (0.42)Synthetic Colombia China (0.219); Rep. Dem. Congo (0.066); Algeria&a)0Iran (0.104); Siria
(0.494); Swaziland (0.033Bynthetic Mexica China (0.063); Central African Repub(i@.038); Burundi (0.017); Siria
(0.846); Pakistan (0.0363ynthetic Guyana China (0.809); Papua New Guinea (0.156); Pakiga85).Synthetic
Guatemala Iran (0.12); Papua New Guinea (0.183); SenegdR#); Siria (0.373)Synthetic Paraguay China
(0.358); Pakistan (0.003); Papua New Guinea (0;®i8n (0.59).Synthetic Brazil: Central African Republi¢0.035);
Iran (0.423); Malawi (0.055); Siria (0.488ynthetic Honduras China (0.066); Iran (0.228); Nepal (0.155); Siria
(0.55).Synthetic Nicaragua Central African Republic (0.089); China (0.04);ni@®.735); Senegal (0.017); Siria
(0.12).Synthetic Peru Iran (0.459); Malawi (0.03); Nepal (0.269); Sifa243).Synthetic Dominican Republic
China (0.033); Iran (0.307); Malawi (0.077); Sirfta§83).Synthetic Panama Haiti (0.03); Iran (0.03); Malawi
(0.338); Nepal (0.309); Siria (0.071).
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Table A4. Covariates and average effects for MiddI&ast and North Africa countries

Morocco Synthetic  Tunisia Synthetic Turkey  Synthetic
1984 Control 1989 Control 1989 Control
War 0.08 0.08 0.03 0.14 0.03 0.19
Log GDP per-capita 7.29 7.27 7.99 7.96 8.44 8.11
Rurale population 0.64 0.64 0.53 0.57 0.58 0.59
Population growth 0.03 0.03 0.02 0.03 0.02 0.03
Primary school 1.94 4.37 5.88 4.86 18.12 7.56
US5MR To 108.40 108.51 53.90 54.31 78.10 79.47
USMR T+5 83.80 89.07 41.40 45.89 58.00 70.92
U5MR T+10 66.40 77.40 31.50 40.63 40.59 64.53
RMSPE 0.200 0.390 0.984
Egypt  Synthetic
1995 Control

War 0.06 0.06

Log GDP per-capita 7.30 7.65

Rurale population 0.57 0.71

Population growth 0.02 0.03

Primary school 3.54 2.09

USMR To 64.20 68.57

US5MR T+5 45.09 52.66

U5MR T+10 31.20 39.26

RMSPE 241

Notes. Countries used to build each Synthetic control, @fative weights in parenthesBynthetic Morocca Central
African Republic (0.171); China (0.054); AlgeriaX03); Egypt (0.258); India (0.13); Iran (0.012);n@ea (0.034);
Siria (0.229).Synthetic Tunisia Algeria (0.106); Iran (0.193); Senegal (0.091ki&S(0.611). Synthetic Turkey:
Algeria (0.022); Iran (0.477); Senegal (0.285);ié5({0.216).Synthetic Egypt Algeria (0.563); Iran (0.057); Nepal

(0.38).
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Appendix B. Placebo Tests

Figure B1 Placebo tests for Asian SCM Experiments ih “Positive” Reform Effects

Asia
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Notes: the bold line reports the outcome difference leetwveach treated unit and the synthetic contretead the grey
dash lines report the outcome differences betwaeh false) treated country (from the donor poal) their synthetic
control in the placebo tests.
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Figure B2. Placebo tests for African SCM Experimerg with “Positive” Reform Effects

Africa
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Notes: the bold line reports the outcome difference leetwveach treated unit and the synthetic contrstead the grey
dash lines report the outcome differences betwaeh &alse) treated country (from the donor poal) their synthetic
control in the placebo tests.
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Figure B3. Placebo tests for Latin America Experimats with “Positive” Reform Effects

Latin America
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Notes: the bold line reports the outcome difference leetwveach treated unit and the synthetic contrstead the grey
dash lines report the outcome differences betwaeh &alse) treated country (from the donor poal) their synthetic
control in the placebo tests.
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Figure B4. Placebo tests for Middles Esat and N. Ata SCM experiments with “Positive”
Reform Effects

Middle East and North Africa
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Notes: the bold line reports the outcome difference leenveach treated unit and the synthetic contrelead the grey
dashed lines report the outcome differences betveseh (false) treated country (from the donor paoiyl their
synthetic control in the placebo tests.
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