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ARTICLE INFO ABSTRACT

Keywords: The effects of democracy on living conditions among the poor are disputed. Previous studies have addressed this
Democratization question by estimating the average effect of democracy on early-life mortality across all countries. We revisit this
Child

debate using a research design that distinguishes between the aggregated effects of democracy across all
countries and their individual effects within countries. Using Interrupted Time Series methodology and esti-
mating model parameters in a Bayesian framework, we find the average effect of democracy on early-life
mortality to be close to zero, but with considerable variation at the country-level. Democratization was fol-
lowed by fewer child deaths in 21 countries, an increase in deaths in eight, and no measurable changes in the
remaining 32 cases. Transitions were usually beneficial in Europe, neutral or beneficial in Africa and Asia, and
neutral or harmful in Latin America. The distribution of country-level effects is not consistent with common
arguments about the conditional effects of democratic transitions. Our results open a new line of research into the

Infant and neonatal mortality
Social determinants of health
Bayesian hierearchical models

sources of theses heterogeneous effects.

1. Introduction

Many studies suggest that democracies are better than autocracies at
improving living conditions for the poor. If this is true, countries that
transit from autocracy to democracy should see faster reductions in early
life mortality (neo-natal, infant, and child mortality) — the most widely-
used indicators for the overall well-being of low-income communities’.
Previous studies, however, report mixed results: some find that on
average, democratic transitions are followed by lower infant and child
mortality rates (Przeworski et al., 2000; Lake and Baum, 2001; Gerring
et al., 2012a; Wigley and Akkoyunlu-Wigley, 2011; Wang et al., 2018;
Krueger et al., 2015), yet others claim that democratic transitions make
little or no difference (Mulligan et al., 2004; Ross, 2006).

Our study addresses two important limitations of earlier research.
First, most prior studies focus on the average effect of democracy across
countries, which tells us little about whether the treatment had signifi-
cant effects on any of the countries - a question that both scholars and
policymakers care deeply about. There is also no reason to assume that
the introduction of democratic regimes in different countries will have

similar effects on early-life mortality. In fact, many studies explicitly or
implicitly suggest the effects of democratization on human welfare are
conditional on other factors like state capacity, the income of the median
voter, or the availability of international aid.

To capture the heterogeneous effects of democracy at the country
level we use a Bayesian hierarchical model that allows us to estimate the
effect of each one of the 61 sufficiently long transitions in our data. Our
approach compares the observed post-transition mortality rates to
counterfactuals constructed from each country’s prior trajectory. We
interpret the difference between the observed outcome and the coun-
terfactual as democratization’s net effect.

The second limitation is that past studies have conflated the short
and long term effects of democratic transitions. Many transitions are
accompanied by social upheaval, economic disruptions, or civil wars
that could drive up child mortality rates in the short run. These short-
term costs would obscure the long-term benefits of living under demo-
cratic rule.

To address this problem, for each of the 61 transitions we decompose
changes in mortality after the introduction of democracy into short term
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shifts in their levels and long term changes in their trends. We use an
Interrupted Time Series (ITS) methodology, with model parameters
estimated in a Bayesian framework (Fitzmaurice et al., 2011; Singer and
Willett, 2003; Morgan and Winship, 2019; Kontopantelis et al., 2015;
Turner et al., 2019; Bernal et al., 2017). We then use the estimates of the
short and long term effects to construct counterfactual mortality trends,
which represent how the mortality rates would have looked in the
absence of a democratic transition, and use these trends to estimate how
many lives were saved or lost due to democratization. In the main text
we present and discuss the effects of democracy on child mortality. In
the appendix we show that these results are similar for both neonatal
and infant mortality. Our analysis yields three findings.

First, while the average effect of democracy on child mortality across
all countries is neither statistically nor substantively significant there is
substantial country-level heterogeneity in the effects: democracy was
followed by more rapid reductions in child mortality in 21 countries,
slower reductions in 8 countries, and no measurable change in the
remaining 32 cases. These impacts were sometimes large: for example,
we find that in Madagascar, the number of deaths that occurred after
democratization was 29% below what it would have been under
authoritarian rule. In contrast, we find that in Chile, the number of child
deaths increased by almost 50% relative to what we would have ex-
pected under authoritarian rule. Most of the large gains in child health
were in Sub-Saharan Africa and the post-Communist states of Central
and Eastern Europe. Most of the losses were in Latin America, which is
surprising given that transitions to democracy in Latin American coun-
tries were generally followed by increased spending on social welfare
programs.

Second, we find that democratic transitions sometimes have tran-
sient short term effects: transitions were helpful for child health in the
short-run in four countries, harmful in eight countries, and had no
discernible impact in the other 49 cases. Short term harmful effects were
concentrated among formerly communist countries, where these tran-
sitions were accompanied by economic turmoil and a collapse in social
services. These short-run effects, however, were almost always
neutralized or reversed by countervailing long-run effects. Short and
long term effects are only weakly correlated, which suggests the
importance of quantifying each effect separately.

Finally, the distribution of country-level effects is not consistent with
common arguments about the conditional effects of democratic transi-
tions due to state capacity, corruption, type of political institutions, in-
come levels, prior democratic history, freedom of the press, foreign aid,
or armed conflict. While the patterns are clustered at a regional level, we
cannot tell if this is due to country-to-country spillover effects, or shared
but unobserved regional characteristics. Indeed, our capacity to make
inferences about any conditional effects is limited. We encourage other
scholars to study this issue more carefully.

Collectively these findings suggest a new perspective on the welfare
effects of democratic transitions. Most prior research has focused on the
size and statistical significance of the average treatment effect across all
countries. We demonstrate that the average treatment effect tells us little
about democratization’s impact at the country level, where the conse-
quences vary widely. Our analysis also finds that transitions have no
measurable effect on child mortality trends in about half of all cases,
beneficial effects in one-third of the countries and harmful effects in the
remaining one-sixth. Democratization is usually neutral or good for the
poor - a result that is not apparent when democracy’s effects are pooled
across countries.

In the next section we summarize recent studies of democracy and
child health and highlight four possible explanations for heterogeneous
effects. In Section 3 we describe our measures of both democratic
transitions and infant mortality, and in Section 4 we introduce our
methodology and compare it with previous approaches. In Section 5 we
present the results from our main analyses. We conclude in Section 6 by
discussing the significance of our key results and their implications for
future research. In the appendix, we show that the results for child
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mortality presented in the main text also hold true for neo-natal and
infant mortality, and demonstrate that the pattern of heterogeneity
cannot be easily explained by existing theories.

2. Democracy and human welfare

Political philosophers from Aristotle to Amartya Sen have argued
that democratic governments are better than autocracies at meeting the
needs of the disadvantaged. In contemporary debates, these claims are
usually articulated through three arguments. The first is that de-
mocracies enfranchise low-income voters and legalize civic associations
that can advocate on their behalf; together, this gives democratic leaders
a stronger incentive to satisfy the preferences of the poor (Pateman,
1976; Putman, 1993). According to the second claim, the free press
found in democracies provides political leaders with the information
they need to avert famines and other disasters for marginalized peoples,
and gives poor communities greater access to critical information about
public health (Sen, 1999b; Wigley and Akkoyunlu-Wigley, 2011).

The third argument is that democracies produce more public services
than non-democracies, and that these goods typically benefit the poor
(McGuire and Olson, 1996; Niskanen, 1997; Lake and Baum, 2001; De
Mesquita et al., 2002). The most influential version of this claim was
developed by Meltzer and Richard (1981), who conceptualize de-
mocracy as an extension of the franchise from a wealthy elite to the rest
of the citizenry. They stipulate that policies in a democracy are deter-
mined by the preferences of the median voter. Since income is distrib-
uted unequally, the income of the median voter lies below the mean
income, causing her to support higher taxes that will redistribute income
downwards. As a result, democracies should have higher taxes, larger
governments, and more public services.

Empirical research has repeatedly shown that the third argument is
at least narrowly correct: democracies tend to have bigger governments
than non-democracies (Lindert, 2004; Aidt et al., 2006; Aidt and Jensen,
2009; Gouveia and Masia, 1998; Tavares and Wacziarg, 2001; Ghobarah
et al., 2004; Persson et al., 2003). Many studies also infer that these
higher expenditures are beneficial for the poor, based on cross-national
correlations between democratic regimes and improvements in nutrition
(Blaydes and Kayser, 2011), access to electricity (Min, 2015), and most
importantly, reduced infant and child mortality (Przeworski et al., 2000;
Lake and Baum, 2001; Houweling et al., 2005; Besley and Kudamatsu,
2006a; Gerring et al., 2012a).

Early-life mortality (neonatal, infant, and child) rates are the most
carefully-measured and widely-available indicators of living conditions
in low and middle income communities. Early-life mortality is concen-
trated in the lowest income quintile (Gwatkin, 2004), and reflects a wide
range of other conditions, including access to clean water and sanitation,
female education, the availability of maternal health care, nutrition,
immunization rates, and incomes.

Some studies argue that the impact of democracy on child mortality
is ambiguous. Ross (2006) suggests that most cross-national studies fail
to account for unobserved country-specific effects, and shows that
including them sharply reduces the size and statistical significance of the
democracy-child health correlations; he also points out that at least
some results appeared to be biased by non-random missing data. Mul-
ligan et al. (2004) and Shandra et al. (2004) also fail to find significant
correlations between regime type and early-life mortality, and both
Kohli (2003) and Moore and White (2003) cast doubt on the theoretical
arguments linking democracy to poverty reductions.

Debates about the relationship between a country’s regime type and
early-life mortality are difficult to resolve due to challenges in identi-
fying the causal effect of democracy on child mortality. This is in part
due to non-random assignment: political regimes are not randomly
assigned to countries, making it difficult to compare democratizers to
non-democratizers. Moreover, it is hard to know if any observed cor-
relations between democratization and human welfare are causal: the
foundational work of Lipset (1959), for example, suggests that
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democratization and improvements in social welfare are jointly pro-
duced by an underlying process of “modernization,” which if true sug-
gest any correlation between democracy and living conditions is
spurious.

We are aware of only one study that explicitly documented the
heterogeneous effects of democracy on child health for a global sample
of countries (Pieters et al., 2016). They found that the effects of de-
mocracy were larger in countries with higher ex ante child mortality.
However, they were able to study only around half of the transitions that
we study and found no political explanation for heterogeneous effects.
We revisit this topic with a new methodology for a larger set of
transitions.

2.1. Child mortality, poverty, and preventable deaths

Within countries, child mortality is concentrated among births from
the poorest families, and poverty reductions are associated with child
mortality reductions (Gwatkin, 2004; Klasen, 2008; Houweling and
Kunst, 2009; Pritchard and Keen, 2016; Rasella et al., 2019). Health
policies seeking to reduce child mortality often target the poorest births
(Black et al., 2003; Bryce et al., 2003; Jones et al., 2003; Victora et al.,
2003). For example, Cash Transfer Programs (CTP), currently imple-
mented in many low and middle income countries often improve infant
and child health among the poorest families (Bassett, 2008; Banerjee
et al.,, 2010). Many neonatal, infant, and child deaths are related to
poverty and preventable with treatments and preventive measures that
are available even for the poorest countries (Black et al., 2003; Jones
et al., 2003).

Early-life mortality (neonatal, infant, and child) rates are the most
carefully-measured and widely-available indicators of living conditions
among the poor in low and middle income countries. They correlate
with other measures of well-being among the poor, such as morbidity
rates and access to medical, sanitation and educational services. How-
ever, in comparison to early-life mortality rates, these other measures of
well-being do not have the same coverage and are often less comparable
across countries (Black et al., 2008).

2.2. Why could the effect of democracy vary across countries?

Several strands of political science research may offer explanations
for the heterogeneous effects of democracy. One strand suggests that
democracy’s impact is conditional on state capacity. For example,
Devarajan and Reinikka (2004) argue that higher public spending —
whether or not it results from a democratic transition — will only
improve health and education outcomes when the government has the
capacity to transfer resources to frontline service providers, and to make
sure they actually deliver the needed services. Similarly, when auto-
cratic governments are highly corrupt, it will impair the state’s capacity
to deliver services to those who are in most need; hence a democratic
transition may improve child health, if it also leads to a reduction in
corruption.

A second line of research suggests that democracy’s impact depends
on the welfare needs of the median voter. Several studies argue that
democracy transfers power to the middle class rather than the poor (Aidt
and Jensen, 2009; Stigler, 1970; Ross, 2006). Hence if the middle class
would benefit from the same type of interventions that help the poor —
like access to clean drinking water, basic sanitation, and maternal health
care — we should expect more democratic governments to deliver them,
leading to corresponding improvements in child health. But if
median-income voters already have low child mortality rates and are
indifferent to the types of public services that are needed by the poor,
democratic transitions might have little or no effect on child mortality
rates.

Important studies by Gerring et al. (2012a) and McGuire (2013)
alternatively suggest that the beneficial effects of democratic in-
stitutions accumulate slowly and might only emerge after many decades.
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Although we cannot test for long-term effects in our data — most tran-
sitions are too recent to reveal these long-term consequences — the
argument seems to imply that democratic transitions will be more
effective when a country has had prior democratic episodes.

A fourth approach builds on the observation that different types of
democratic institutions tend to generate different levels of public ser-
vices (Persson et al., 2003). For example, electoral systems based on
proportional representation are usually associated with larger govern-
ments and more redistribution; so are parliamentary governments.
Hence it is plausible that democratic transitions would produce more
rapid reductions in child mortality if they result in governments elected
through proportional representation, or have parliamentary govern-
ments rather than presidential ones.

The fifth political factor is freedom of the press, which we note above
could yield greater attention to the needs of poor populations (Sen,
1999a; Wigley and Akkoyunlu-Wigley, 2011, 2017). Since press
freedom varies among autocracies, this could account for the hetero-
geneous impact of democratic transitions: when an autocracy with a
relatively free press is replaced by a democracy, the smaller gain in press
freedom might produce smaller changes in child health.

A sixth possibility is conflict. We know that while some democratic
transitions are peaceful, others are a consequence of or followed by
political and social turmoil and wars. Thus it is useful to investigate
whether conflict-ridden new democracies perform differently than
conflict-free ones.

Finally, the effects of transitions could depend on foreign aid pro-
grams. Countries that transit to democracy receive on average a sub-
stantial increase in foreign aid (Reinsberg, 2015), which could help
finance efforts to alleviate poverty. In addition, both Svensson (1999)
and Kosack (2003) report that foreign aid is more effective at reducing
poverty in democracies than in autocracies.

3. Measuring child mortality and democracy

We treat our outcome variable, the transition to democracy, as a
discrete event rather than a gradual process, and hence we use the
widely-accepted dichotomous measure of democracy that was originally
developed by Przeworski et al. (2000) and extended by Cheibub et al.
(2010). It covers all countries through 2009 and enables us to focus on
the changes in child mortality that follow a democratic transition — that
is, the first year in which a country that was previously under autocratic
rule is governed by officials who were chosen through contested
elections.

Of the 175 countries in our data, 70 countries made at least one
transition from autocracy to democracy between 1970 and 2009. We
limit our analysis to the 61 countries whose democratic transitions
survived for at least five years (Table 1 in the appendix) so that we can

Table 1

Results for the fixed and random effects components for four specifications of the
hierarchical longitudinal model. Point estimates are presented along with 95%
point-wise credible intervals in parentheses.

Parameter No Covariates Covariates

Fixed Effects

Intercept —2.36 (—2.50, —2.22)
Time —0.03 (—0.04, —0.03)
Short Term 0.01 (—0.026, 0.04)
Long Term —0.01 (—0.03, 0.01)
HIV Prevalence -

Maternal Education -

GDP -

Random Effect Variances

Error Variance 0.005 (0.005, 0.005)
Intercept 0.85 (0.68, 1.05)
Time 0.002 (0.001, 0.002)
Short Term 0.01 (0.01, 0.02)
Long Term 0.005 (0.004, 0.008)

—1.52 (-1.68, —1.38)
—0.03 (-0.03, —0.02)
—0.01 (—0.05, 0.02)
—0.01 (-0.03, 0.01)
1.48 (1.32, 1.64)
—0.05 (-0.07, —0.04)
—0.08 (-0.10, —0.07)

0.005 (0.005, 0.005)
0.47 (0.37, 0.60)
0.002 (0.001, 0.002)
0.013 (0.01, 0.02)
0.005 (0.004, 0.008)
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more meaningfully estimate the full effect of a democratic transition on
under-5 mortality. This limits our sample to countries that transitioned
no later than 2004.” For the five countries that made multiple transitions
lasting at least five years (Ecuador, Nepal, Pakistan, Paraguay, and Peru)
we estimate the effects of the first transition only, reasoning that out-
comes during subsequent transitions may be confounded by prior ones.

According to Ross (2006), in prior studies infant and child mortality
data have been characterized by nonrandom missingness, and that the
estimated relationship between democracy and child health was
dependent on the choice of data set. Rajaratnam et al. (2010) described
frequent measurement errors and inconsistencies across the most
commonly used data sets.

To address this concern we use new early-life mortality data from
Rajaratnam et al. (2010) that covers 175 countries from 1970 to 2009
with no missingness and less measurement error than previous data sets.
The underlying data are drawn from vital registration systems, summary
birth histories, and complete birth histories, and were largely collected
by independent international agencies; the data were then combined
using Gaussian process regression, which captures the uncertainty
caused by sampling and non-sampling error across data types.”

4. Identifying heterogeneous effects

We use and Interrupted Time Series (ITS) regression model to esti-
mate the effect of the democracy transitions on child mortality and
decompose the effect into short and long term effects. We estimate the
model parameters in a Bayesian framework to calculate quantities of
interest with appropriate uncertainty measures.

4.1. Interrupted time series regression

Our modeling strategy starts with an ITS design to evaluate discon-
tinuities in over time trends in early-life mortality after the introduction
of democracy in prior non-democratic countries. ITS is a common
approach to evaluate the effect of interventions on health outcomes
when experimental designs are not possible by making full use of the
available longitudinal data to compare pre and post intervention out-
comes (Morgan and Winship, 2019; Kontopantelis et al., 2015; Turner
et al., 2019; Bernal et al., 2017). An advantage that ITS designs have in
comparison to other quasi-experimental designs is that they limit the
effects of selection bias and confounding due to between-group differ-
ences. This is particularly useful for our study, as we don’t have a clearly
defined and stable control group, as the number of treated units (de-
mocracies) and untreated units (dictatorships) changes over time. ITS is
similar to segmented regression and regression discontinuity designs,
and has been widely used in science and health, for example in evalu-
ating the impact of public health policies on COVID-19 (Vok¢ and Pitter,
2020; Flaxman et al., 2020). Our basic framework for ITS is illustrated in
Fig. 1, with hypothetical data that mimics actual mortality data on the
log-scale.

The model graphically depicted in Fig. 1 can be written as

Y, =mj + mytime;, | + m3*Dj, | + myDtime;, | + X1 + &, (@]

where forj = {1,...,61}, Y}, is the outcome of interest (neonatal, infant
or child mortality on the log scale) for country j at time t; Xj; are time-
varying controls and g their coefficients; ¢, is the error term. The

2 have updated these data to include more recent transitions in six additional
countries, all in Africa: Burundi, Comoros, Lesotho, Liberia, Tunisia, and
Zambia. Including these countries would usefully expand the transitions in our
data by about ten percent and cast further light on the distribution of helpful,
harmful, and neutral transitions in Africa. It would not change our basic
finding: that the effects of democratic transitions are heterogeneous.

3 A list of all the data sources is provided in the online appendix for Rajar-
atnam et al. (2010).
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baseline intercept and the time trends for each country j are 7y; and s,
respectively. To identify the effect of democracy on health, the key
variables are Dj;, which is change in the intercept due to the introduction
of democracy in the autocratic country, and Dtime;j; which is a change in
slope. Their associated regression coefficients are 73; and 74, which
represent the magnitudes of the short and long term effects of de-
mocracy on child mortality respectively.

Using this model, we can take a country that democratized, and set
Dj; and Dtimej; to zero to estimate the mortality rate under the coun-
terfactual scenario where the country had never democratized. This
allows us to estimate two additional quantities of interest for each
transition: (1) the counterfactual trends for child mortality rates in the
absence of democracy, and (2) the number of lives saved or lost by the
introduction of democracy in the autocratic country.

As with any other statistical methods, ITS relies on some key as-
sumptions. First, the pre and post intervention periods should be clearly
defined. This is facilitated by using a dichotomous measure of de-
mocracy which is defined based on country’s observable characteristics.
Second, the pre-trend period should be long enough to allow for a good
estimation of the post transition trends. In our data, the period of
dictatorship is typically longer than the period of democracy, which aids
in meeting this assumption. A third assumption is that all time-varying
confounders are either absent or controlled for. We discuss this point
the next section. Common limitations to ITS approaches include sea-
sonality, which is not an issue with our data, and temporal correlation,
which is accounted for by incorporating random effects into the model
described below.

4.2. Postreatment bias, control variables, and time-varying counfounders

Since we want to measure the total effect of democracy on early-life
mortality, we do not want to control for variables that are themselves
affected by the introduction of democracy, because this would introduce
post-treatment bias (Gelman and Hill, 2006). For example, previous
studies have suggested that democratization also affects GDP per capita,
maternal education and HIV prevalence (Acemoglu et al., 2008,
2019bib_Acemoglu_et_al 2008; Stasavage, 2005; Harding and Stasav-
age, 2013; Justesen, 2012). Controlling for these types of variables can
potentially lead to an underestimation of the net effect of democracy on
early-life mortality. We cannot formally test for post treatment bias or
time-varying confounders. Hence our preferred specification for Equa-
tion (1) does not include any covariates. However, we show the
robustness of our results to the inclusion of these covariates, which
suggests that they are not in the causal path between democracy and
early-life mortality.

4.3. Bayesian random effects models

We use a Bayesian hierarchical model to estimate the effects of de-
mocracy on child mortality for each transition simultaneously. Our data
are correlated over time within each country. This approach also im-
plements partial pooling, and allows us to generate predictions for the
countries’ mortality rates over time (Robinson, 1991; Reisel, 1985;
Weiss, 2005; Bell and Jones, 2015). Moreover, since quantities (1) and
(2) are functions of the model parameters, point and interval estimates
come directly from the posterior samples. We use uninformative priors
in our models and thus our results are similar to maximum likelihood
estimates for random effects models.

Let 7 = (m1j, 72, 73, 745)". We treat x; as random and estimate it
using the following Bayesian hierarchical model,

 Ny(pn, X) (2)

ﬂ~N4(ﬂ()714) (3)
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Hypothetical Changes After Democratization

Democratic Transition

Causal Effect of Democracy

/

Sam

1970 1972 1974 1976 1978 1980 1982 1984 1986

1988

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008

Year of Birth of the Child

Fig. 1. Hypothetical time trends in child mortality for a country that undergoes a single transition from dictatorship to democracy. The dotted line following the
transition represents the counterfactual scenario (i.e. without the democratic transition), which is inferred from the pre-transition trend. The effect of democrati-
zation is defined as the difference between the observed and counterfactual lines following the year of transition.

>~ !""Wishart <%I4, 4) , (€))
where p is the prior mean vector for 7, I4 is the 4 x 4 identity matrix, £
is an unstructured covariance matrix, and g, = (—3,-0.5,0,0) is the
mean of the hyperprior for p. The prior distribution for p gives each
country a prior mean mortality rate of about 5% at baseline, which
decreases multiplicatively by 40% each year. Further, the model says a
priori that democracy will have no effect on the mortality rate for any of
the countries. However the hierarchical structure allows us to estimate
the z; for each country as well as the correlation between the x;. Thus,
the model will estimate different baseline mortality rates, log-linear
trends, and short and long term effects for each country, which also
allows us to estimate what the mortality rate would have been had the
country never democratized as well as how many lives were saved or lost
due to democratization.

5. Results

Table 1 presents both the regression coefficients and random effect
variances from models that estimate the effect of democracy on child
mortality. In all models, credible intervals for the short term and long
term fixed effects contain zero, suggesting that the average effect of
democracy across all countries is not significant. In column 2 we
demonstrate that the inclusion of a standard set of covariates (GDP per
capita, maternal education, and HIV prevalence) leaves the short term
and long term effects largely unchanged, suggesting that the effects we
see are not mediated by these covariates. In the appendix, we also pre-
sent the main results from the models for neonatal and infant mortality,
which are similar to the results for child mortality.

The random effect variances are large in comparison to the average
effects, suggesting that there is a substantial amount of heterogeneity
between countries. Fig. 2 shows the short and long term effects for each
country from our random effects specification. Consistent with the re-
sults from Table 1, there is a large amount of heterogeneity in the effects
of democracy across countries. While the average of the point estimates
is centered around zero, we can see that 19% of the countries have
statistically significant short term effects and 48% have significant long
term effects. Short term effects tend to be larger in magnitude than long
term effects since the long term effects are multiplicative in years, and
thus accumulate over time. Short and long term effects are not strongly
correlated. Table 3 in the appendix explores the results for the short term
effect of democracy on child mortality.

In Table 2 we present estimates for the number of lives that were
saved or lost after the introduction of democracy for all countries where
democratization had statistically significant consequences. We see the
largest percentage decrease in the number of lives lost in Estonia and
Madagascar, where approximately 1324 (30%) and 430,000 (30%) of
the predicted deaths that would have occurred under authoritarian rule
in the respective countries were averted. The largest total decrease,
measured as the number of deaths averted, was in The Philippines,
where an estimated 660,000 lives were saved. Conversely, the largest
percentage increase in was in Grenada, which saw an additional 460
child deaths (a 49% increase) under democracy, and the largest total
increase was in Argentina, where 121,000 additional lives were lost.

To help understand how short and long and term effects jointly in-
fluence mortality over time, we estimate the predicted mortality rates by
year for each country and plot them in Figs. 5-8 in appendix. Those
figures compare actual trends with counterfactual trends. We briefly
summarize the information from these plots here.
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Fig. 2. Dot Plots for the short term effects (left) and long term effects (right) from model without covariates, with dotted vertical lines at zero.

In Central and Eastern Europe, beneficial effects were present in
Albania, the Czech Republic, Estonia, Hungary, Moldova, and Poland. In
Latvia, Lithuania, Romania, and Bulgaria, the democratic transition led
to a long term reduction in the mortality rate over time, but the im-
provements were partially offset by the short-term costs of the transi-
tions, shown as an immediate spike in the mortality rate. In Bulgaria, the
short-term costs were large enough to fully counteract any long-term
benefits of democratization.

In five African states (Madagascar, Malawi, Niger, Sierra Leone, and
Sao Tome and Principe), democratic transitions were followed by large
improvements in child mortality trends. The most dramatic effect was in
Madagascar, where the defeat of the ruling socialist party in 1993 led to
widespread economic restructuring. In the remaining nine countries,
democratization had no discernible impacts. No African state was
significantly worse off after its transitions.

In contrast, democratization was less beneficial for child health in
Latin America and the Caribbean. Sixteen states in the region became
democratic between 1970 and 2009. In five, (Argentina, Chile, Grenada,
Panama, Peru, and Suriname), democratization was followed by a
deceleration in the reduction of child mortality rates. In the eleven
remaining countries, democratic transitions had no statistically signifi-
cant effects.

Finally, of the remaining sixteen democratizers, transitions were
either beneficial or neutral: child mortality rates fell more quickly in five
countries (Armenia, Cyprus, Mongolia, The Philippines, and Sri Lanka),
and showed no measurable change in the other eleven.

6. Explaining cross-national results

While our ability to explain the distribution of country-level effects is
limited, we analyze the relationships between short and long terms ef-
fects with several proxies for the theories discussed on section 2.1. Re-
sults are presented on Table 3. The first column lists the variable being
analyzed. The second column lists the test type. We use correlations for
continuous variables and regression for the categorical variables. Col-
umns 3, 4, 5 and 6 list the effect sizes and associated significance tests.
For continuous variables, we present Pearson correlations t-test results.
For the categorical variables, we report the R? and F-test results. Column
7 lists data sources.

We begin by looking at relationships between the short and long term
effects. We find that they are not related, suggesting that our model is
useful for disentangling these effects.

Next we turn to the potentially-mediating variables. First, we
consider two proxies for state capacity: corruption in the previous
regime and impartial administration. We find a marginally-significant
correlation between corruption and the short term effects of democra-
tization (p = 0.08), but no long-term effect; there is also no correlation
with our measure of impartial administration.

To evaluate the median voter hypothesis, we use a country’s GDP per
capita (in the year of transition) but find no correlation with either the
short or long term effects of democratization.

We then consider whether the number of prior democratic years —
since 1950 but prior to the democratic transition under study — affects
the new democratic regime. Having more years under democratic re-
gimes was uncorrelated with the short term effects, but positively
correlated with the long-term effects. This implies that when countries
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Table 2

Estimated number of children saved or lost by the introduction of democracy.
Results for the model without covariates. Point estimates are presented along
with 95% credible intervals for countries with statistically significant results.
Estimates are only for democratic years. Predicted deaths refers to the in-sample
predicted number of child deaths under democracy. Counterfactual difference
estimates how many more or deaths would have occurred had the country not
democratized. Percent difference is the counterfactual difference presented as
the proportion of all deaths. Negative numbers for the counterfactual and
percent differences mean that democracy was followed by an increase in lives
lost.

Country Predicted Counterfactual Lives Saved Prop
Deaths Deaths
Grenada 1412 (1,370, 953 (796, 1141) —458 (—622, —49.3
1454) —272) (=77.6,
—23.8)
Chile 60,570 40,903 (37,293, 19,667 —48.4
(58,577, 44,745) (—23,738, (—63.0,
62,605) —15,401) —34.7)
Argentina 422,438 301,125 -121,314 —41.2
(410,652, (255,929, (—167,385, (—65.0,
434,531) 352,731) —69,222) -19.7)
Suriname 7712 (7,459, 6277 (5,554, —1435 -23.3
7975) 7057) (—2,194, (—39.3,
—627) -9.0)
Bulgaria 23,967 20,116 (18,210, —3851 -19.5
(23,209, 22,208) (-5,897, (-32.2,
24,768) —1651) -7.4)
Panama 31,597 26,932 (24,165, —4666 -17.7
(30,604, 30,003) (-7,609, (-31.3,
32,637) —1475) —4.9)
Peru 605,057 566,644 —38,413 —6.8
(578,975, (550,316, (-70,023, (-12.6,
631,633) 583,428) —7161) -1.2)
Sierra Leone 373,123 408,499 35,375 8.6 (1.1,
(357,208, (381,502, (4,049, 15.4)
389,852) 436,402) 66,770)
Hungary 21,334 24,010 (21,768, 2676 (372, 10.9(1.7,
(20,637, 26,416) 5104) 19.5)
22,054)
Armenia 31,132 35,120 (32,045, 3988 (724, 11.2 (2.3,
(30,062, 38,490) 7439) 19.49)
32,230)
Moldova 23,662 27,593 (25,229, 3931 (1,450, 14.1 (5.7,
(22,834, 30,111) 6528) 21.9)
24,518)
Poland 101,506 119,089 17,583 14.5 (5.0,
(98,102, (107,274, (5,337, 23.4)
104,955) 132,149) 30,807)
Malawi 1,120,471 1,323,452 202,981 15.2 (7.6,
(1,079,936, (1,220,397, (93,830, 22.4)
1,162,075) 1,435,128) 320,821)
El Salvador 184,121 228,520 44,399 19.0 (6.4,
(178,514, (196,800, (12,612, 30.6)
189,895) 265,193) 81,222)
Niger 1,107,476 1,371,913 264,437 19.2
(1,053,230, (1,288,950, (167,217, (12.8,
1,164,681) 1,458,836) 365,723) 25.4)
Mongolia 66,635 83,759 (75,961, 17,123 20.3
(64,354, 92,212) (9,061, (11.9,
68,947) 25,684) 28.0)
Philippines 2,093,991 2,752,621 658,630 23.5
(2,033,754, (2,392,282, (292,968, (12.2,
2,157,135) 3,167,622) 1,074,762) 34.0)
Cyprus 2651 (2,570, 3562 (3,009, 911 (355, 25.0
2734) 4199) 1547) (11.8,
37.1)
Sao Tome 6876 (6,650, 9490 (8,340, 2614 (1,447, 27.2
and 7113) 10,788) 3935) (17.3,
Principe 36.5)
Czech 17,829 24,644 (22,149, 6815 (4,275, 27.5
Republic (17,238, 27,343) 9480) (19.3,
18,431) 34.9)
Albania 26,401 36,807 (33,527, 10,406 28.1
(25,485, 40,351) (7,048, (20.9,
27,354) 13,988) 34.9)
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Table 2 (continued)

Country Predicted Counterfactual Lives Saved Prop
Deaths Deaths
Madagascar 1,017,349 1,445,821 428,472 29.5
(981,159, (1,322,849, (301,595, (22.7,
1,054,323) 1,577,392) 563,900) 35.9)
Estonia 3106 (2,997, 4430 (4,023, 1324 (906, 29.7
3218) 4864) 1771) (22.5,
36.5)

have more prior democratic experience — as many in Latin America did -
the final democratic transition tended to decrease mortality more slowly
over time. This is not consistent with the arguments made by Gerring
et al. (2012a) and McGuire (2013) about the long-term effects of dem-
ocratic experience, but it does account for our findings for the Latin
American countries.

We also find no effect from political institutions: there is no differ-
ence between countries that transited to presidential or parliamentary
systems, or between countries that elected governments through pro-
portional representation or majoritarian systems.

Similarly, there is no relationship between the amount of censorship
in the prior regime and short or long term effects, suggesting that
freedom of the press is not an important mediator.

To evaluate the impact of post-transition armed conflicts, we
consider a five-year period after the transition and distinguish between
minor conflicts (between 25 and 1000 battle-related deaths in a given
year) and major ones (greater than 1000 battle-related deaths). We also
evaluate whether conflicts in the five-year pre-transition period were
significant. In each case, we look at both the absolute number of con-
flicts, and the cumulative number of battle deaths. None of these mea-
sures were associated with either short or long term differences in the
impact of democratic transitions.

Finally, we consider the effects of both the level of, and changes in,
foreign aid. Unlike the other claims, this has a time-series dimension:
instead of looking at foreign aid at the moment of transition, we wish to
know whether cross-national variations in foreign aid levels, and foreign
aid changes, are associated with subsequent variations in child mortality
rates. Due to space limitations, results are presented in the appendix. We
use the same models used for the main results but add several types of
foreign aid as covariates. None of our foreign aid measures are associ-
ated with post-transition variations in child mortality rates. See Ap-
pendix for full results.

7. Discussion

Our study makes two contributions to the long-standing debate over
the effects of democratic transitions on the livelihoods of the poor (e.g.,
Lake and Baum (2001); Ross (2006); Kudamatsu (2012); Besley and
Kudamatsu (2006b); Gerring et al. (2012a); Wigley and
Akkoyunlu-Wigley (2011)). First, while most previous studies argued
about the average effect of democratic transitions, our analysis suggests
that this is a relatively uninformative approach. Pooling the effect of
democracy across all countries conceals wide variation in country-level
effects. Even though our model shows the average effect to be close to
zero, we also find that the transition to democracy had a significant
effect in almost half of the countries. In those countries where it mat-
tered, democracy produced faster declines in early life mortality almost
three-quarters of the time.

These results cast new light on democracy’s regional effects. In most
of Central and Eastern Europe, democratic transitions in the 1990s went
hand-in-hand with transitions from command to market economies,
often-brutal economic shocks, and a rise in poverty, adult disease, and
mortality (Unicef, 1997; Safaei, 2012; Bollyky et al., 2019). Our finding
that child health also suffered—particularly in Bulgaria, Romania, and
the Baltic states—is consistent with this shock. But we also find that once
this turbulence passed, child mortality rates fell more quickly than in the
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Table 3

Social Science & Medicine 265 (2020) 113442

Democratic History refers to the prior number of democratic years since 1950. Coefficients that are statistically significant at 10% are in bold.

test type Short Term Long Term data source

variable K R
effect stat.sign effect stat.sign

Short Term Correlation —0.071 0.585 authors
Long Term Correlation —-0.071 0.585 authors
Corruption Correlation —0.231 0.081 0.197 0.139 V-Dem Project
Imp. Adm Correlation 0.133 0.315 —0.021 0.873 V-Dem Project
GDP per capita Correlation —0.018 0.889 0.011 0.932 V-Dem Project
Dem. Hist Correlation 0.069 0.596 0.345 0.007 Bjgrnskov & Rode
Presidentialim Correlation —-0.138 0.298 0.084 0.525 Bjgrnskov & Rode
Presidential Regression 0.017 0.319 0.016 0.337 V-Dem Project
Proportional Regression 0.053 0.204 0.050 0.223 V-Dem Project
Prior Regime Regression 0.000 0.955 0.069 0.060 Bjgrnskov & Rode
Censorship Correlation 0.163 0.222 —0.104 0.435 V-Dem Project
Battle Intensity Regression 0.003 0.684 0.004 0.143 UCDP
Cumulative Battle Regression 0.004 0.633 0.002 0.712 UCDP

final period of Communist rule, suggesting that democratization was
good for the poor in about half of these states and had no measurable
effect in all but one of the others.

Our Africa results are broadly consistent with earlier studies on the
beneficial health effects of Africa’s democratic transitions (Kudamatsu,
2012; Peyvand and Gauri, 2002), but offer a somewhat more complex
picture—with better health outcomes for children in one-third of the
new democracies and no detectable changes in the remaining
two-thirds. Since Africa has the world’s highest child mortality rates, the
number of early life deaths averted is large, especially in Madagascar,
Malawi, and Niger.

For Latin America, the results are surprising. Earlier studies reported
that democratization in Latin America had a strong, positive association
with social and health spending (Brown and Hunter, 1999; Huber et al.,
2008; Huber and Stephens, 2012; Avelino et al., 2004). Our analysis
finds that this additional spending did not improve health outcomes, and
that in five cases — Argentina, Peru, Chile, Panama, and Grenada —
democratization was followed by a slowdown in the previous rate of
decline in child mortality rates. These results echo the cross-national
finding of (Filmer and Pritchett, 1999) that higher public health
spending is not significantly associated with better health outcomes.

Our Latin America findings also contrast those of McGuire (2013),
which argues that democratic transitions in Argentina, Brazil, and Chile
led to reduced child mortality. Yet according to our analysis, Brazil’s
1985 transition was followed by a small but statistically insignificant
improvement in child health, while transitions from military rule in
Argentina (1983) and Chile (1990) were followed by relatively large and
statistically significant slow downs in the child mortality reductions that
were in place prior to democratization. This may not have been due to
any harm inflicted by Chile or Argentina’s newly-democratic govern-
ments, but to a reversion to more typical child health trends following a
period of exceptionally rapid improvements during the military dicta-
torships that preceded them.

Finally, we explore several mechanisms that could mediate these
heterogeneous effects. Since the number of transitions is small (61), we
do not have a lot of statistical power to identify significant results. We
consider it notable, however, that there were no strong patterns that
validated earlier claims about the conditional effects of democracy. The
only association that met the standard threshold for statistical signifi-
cance — the correlation between longer previous spells of democratic
rule pre-transition, and slower reductions in child mortality over the
long-term — are not consistent with prior theories about the benefits of
democratization (Gerring et al., 2012b). This is a vital topic for future
research.

In subsection 2.3 of our online appendix, Comparing Actual and
Counterfactual Time Trends, we provide more context for the effect of
democracy on child mortality. We predict mortality rates by country and
year and plot these predictions in Appendix Fig. 2 a€“ 6. In each figure,

we plot the empirical mortality rate (dots) and the counterfactual rate
with confidence bands (solid line with shaded region). Plots are ar-
ranged by geographic region. Estimates are from equations 1-5 from the
paper.

In addition to illustrating the heterogeneity of the effects, these plots
show that our model produces good in-sample fit. This is particularly
useful for causal interpretation of our results as one of the assumptions
of the ITS is a good in-sample fit for the pre-democratic period. This
allows for a more plausible causal interpretation of our counterfactual
extrapolation.(Morgan and Winship, 2019; Kontopantelis et al., 2015;
Turner et al., 2019; Bernal et al., 2017).

8. Conclusion

Our study shares two important limitations with other cross-national
studies on regime type and health. First, our reliance on observational
data makes it difficult to make strong claims about causal relationships:
we cannot rule out endogeneity, nonrandom selection, and unobserved
confounders. And second, our results are sensitive to the assumption
that pre-transition trends would not have changed in the absence of the
democratic transitions. While we cannot know how closely the esti-
mated counterfactual trend matches the “actual” counterfactual trend,
our model allows us to quantify our uncertainty, and seems more
reasonable than the usual assumption of parallel trends over time. As we
show in the appendix, our model also has a very good in-sample fit,
suggesting that despite its relatively simple log-linear function fit the
data very well.

One benefit of our approach is its relative simplicity. While the
random effects structure of our models is complex, the key quantities of
interest are estimated using a straightforward functional form with log
linear pre-transition timeblue trends and log-linear deviations in the
trends after democratization. Similarly, the short term effects are simply
intercept shifts after the transition, and long term effects are the post-
transition slopes. We refrain from using complex functional forms
such as splines that could potentially lead to overfitting; we also exclude
possible confounders from our preferred models to avoid any post-
treatment biases. Finally the Bayesian approach used in this paper al-
lows us to use well-established statistical theory to calculate point and
uncertainty estimates of counterfactual scenarios for countries’ mor-
tality rates under different regimes types and how many lives were saved
or lost due to the democratic transitions.

Our findings support a growing literature on the heterogeneous ef-
fects of democracy on a variety of outcomes (Olper et al., 2013; de Kadt
and Wittels, 2016; Pieters et al., 2016). The fact that these transitions
have varied effects should not be a surprise: these transitions have
occurred under a wide range of conditions, in different regions and in
different periods, and led to the installation of different types of dem-
ocratic institutions. We should not assume that democratization has
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similar effects in every setting. Understanding the reasons for these
cross-country differences will be an important topic for future research.
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