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We provide evidence that democracy has a positive effect on GDP per
capita. Our dynamic panel strategy controls for country fixed effects
and the rich dynamics of GDP, which otherwise confound the effect
of democracy. To reduce measurement error, we introduce a new indi-
cator of democracy that consolidates previous measures. Our baseline
results show that democratizations increase GDP per capita by about
20 percent in the long run. We find similar effects using a propensity
score reweighting strategy as well as an instrumental-variables strategy
using regional waves of democratization. The effects are similar across
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different levels of development and appear to be driven by greater in-
vestments in capital, schooling, and health.
I. Introduction
With the spectacular economic growth under nondemocracy in China,
the eclipse of the Arab Spring, and the recent rise of populist politics in
Europe and the United States, the view that democratic institutions are
at best irrelevant and at worst a hindrance for economic growth has be-
come increasingly popular in both academia and policy discourse. For ex-
ample, the prominentNew York Times columnist Tom Friedman (2009) ar-
gues that “one-party nondemocracy certainly has its drawbacks. But when
it is led by a reasonably enlightened group of people, as China is today, it
can also have great advantages. That one party can just impose the polit-
ically difficult but critically important policies needed to move a society
forward in the 21st century.” Robert Barro (1997, 1) states this view even
more boldly: “More political rights do not have an effect on growth.”
Although some recent contributions estimate a positive effect of de-

mocracy on growth, the pessimistic view of the economic implications
of democracy is still widely shared. From their review of the academic lit-
erature until themid-2000s, Gerring et al. (2005, 323) conclude that “the
net effect of democracy on growth performance cross-nationally over the
last five decades is negative or null.”
In this paper, we challenge this view. Using a panel of countries from

1960 to 2010, we estimate the impact on economic growth of the unprec-
edented spread of democracy around the world that took place in the
past 50 years. The evidence suggests that democracy does cause growth
and that its effect is significant and sizable.1 Our estimates imply that a
country that transitions from nondemocracy to democracy achieves
about 20 percent higher GDP per capita in the next 25 years than a coun-
try that remains a nondemocracy. The effect of democracy does not de-
pend on the initial level of economic development, although we find
some evidence that democracy is more conducive to growth in countries
with greater levels of secondary education.
The estimation of the causal effect of democracy (or a democratiza-

tion) on GDP faces several challenges. First, existing democracy indices
ur specifications focus on the effect of democracy on the level of log GDP per capita,
t democratization affects growth in log GDP per capita. With some abuse of terminol-
e sometimes describe this as “the impact of democracy on economic growth” (rather
the impact of democratization on economic growth) or “the impact of democracy on
” For brevity, as in the last expression, we also often refer to GDP instead of GDP per
.
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are subject to considerable measurement error, leading to spurious
changes in democracy scores that do not correspond to real changes in
democratic institutions.
Second, democracies differ from nondemocracies in unobserved char-

acteristics, such as institutional, historical, and cultural aspects, that also
have an impact on their GDP. As a result, cross-country regressions, as
those in Barro (1996, 1999), could be biased and are unlikely to reveal
the causal effect of democracy on growth. Recent studies tackle this prob-
lem by using difference-in-differences or panel data estimates with coun-
try fixed effects.
Third, as shown in figure 1, as well as in Acemoglu et al. (2005) and

Brückner and Ciccone (2011), democratizations are, on average, pre-
ceded by a temporary dip in GDP. This figure depicts GDP dynamics in
countries that democratized at year 0 relative to other countries that re-
mained nondemocratic at the time. The pattern in this figure implies
that failure to properly model GDP dynamics, or the propensity to de-
mocratize based on past GDP, will lead to biased estimates of democracy
onGDP. Though largely overlooked in previous work, the dip inGDP that
c
d
t
h

FIG. 1.—GDP per capita before and after a democratization. This figure plots GDP per
apita in log points around a democratic transition relative to countries remaining non-
emocratic in the same year. We normalize log GDP per capita to 0 in the year preceding
he democratization. Time (in years) relative to the year of democratization runs on the
orizontal axis.
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precedes a democratization constitutes a clear violation of the parallel-
trends assumption that underlies the difference-in-differences or panel
data estimates used in the literature. Modeling GDP dynamics would also
enable an investigation of whether the impact of democratization on
GDP is short-lived or gradual.
Last but not least, even if we control for country fixed effects and GDP

dynamics, changes in democracy could be driven by time-varying un-
observables related to future economic conditions, potentially leading
to biased estimates.
In this paper, we address these challenges. We build on the important

work by Papaioannou and Siourounis (2008) to develop a dichotomous
measure of democracy, which combines several indices to purge spurious
changes in each. We rely on this measure for most of our analysis but also
document the robustness of our results to other measures of democracy
in the online appendix.
There is no perfect strategy for tackling the remaining challenges and

estimating the causal effect of democracy onGDP.Our approach is to use
a number of different strategies, which reassuringly all give similar re-
sults. Our first approach uses a dynamic (linear) panel model for GDP,
which includes both country fixed effects and autoregressive dynamics.
The underlying economic assumptionhere is that, conditional on the lags
of GDP and country fixed effects, countries that change their democratic
status are not on a differential GDP trend (and thus these lags successfully
model the dip in GDP that precedes democratizations shown in fig. 1).
This strategy leads to robust and precise estimates that indicate that in
the 25 years following a permanent democratization, GDP per capita is
about 20 percent higher than it would be otherwise.
Our second strategy adopts a semiparametric treatment effects frame-

work in which democratization—the treatment—influences the distribu-
tion of potential GDP in all subsequent years. This strategy requires us to
model the process of selection into democracy as a function of observ-
ables, in particular, lags of GDP (e.g., Jordà 2005; Angrist and Kuersteiner
2011; Kline 2011), but it does not rely on a parametric model for the dy-
namics of GDP, which affords us greater flexibility in estimating the time
path of the impact of democracy on GDP. Related to our first approach,
the economic assumption in this case is that, conditional on the lags of
GDP, countries that democratize are not on a differential GDP trend rel-
ative to other nondemocracies. We show that this approach successfully
controls for the influence of the dip in GDP preceding democratizations
shown in figure 1 and estimates that after a democratization, GDP in-
creases gradually until it reaches a level 20–25 percent higher than what
it would reach otherwise.
These two strategies model the selection of countries into different re-

gimes and control for the dip in GDP in figure 1 as a function of their re-
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cent GDP per capita and time-invariant unobserved heterogeneity. How-
ever, they do not tackle the possibility that both democracy and GDP
might be affected by time-varying omitted variables. Our third strategy
confronts this challenge by using an instrumental-variables (IV) approach.
The political science literature emphasizes that transitions to democracy
often take place in regional waves (e.g., Huntington 1991; Markoff 1996).
On the basis of this observation, we use regional waves in transitions to
and away from democracy as an instrument for country-level democracy.
Our IV strategy exploits the diffusion of political regimes across countries
in the same region and with common political histories. We pay special at-
tention to distinguishing the diffusion of democracy from the role of re-
gional economic shocks or the spread of economic conditions to nearby
countries through trade and other mechanisms. By focusing on the varia-
tion created by regional waves of democratizations, our IV strategy ensures
that idiosyncratic changes in a country’s political regime that may be en-
dogenous to its growth do not bias our estimates. The resulting estimates
of the impact of democracy onGDP are similar to those fromour other two
strategies: in our preferred specification, a democratization increases GDP
per capita by about 25percent in the first 25 years—although in some spec-
ifications the estimated effects are larger. This similarity bolsters our con-
fidence that all three of our strategies are estimating the causal effect of
democracy on GDP.
We further investigate the channels through which democracy increases

GDP. Although our findings here are less clear-cut than our baseline re-
sults, they suggest that democracy contributes to growth by increasing
investment, encouraging economic reforms, improving the provision of
schooling and health care, and reducing social unrest. These results are
consistent with, though of course donot prove, the hypothesis that democ-
racies investmore inbroad-basedpublic goods and aremore likely to enact
economic reforms that would otherwise be resisted by politically powerful
actors (e.g., Acemoglu 2008). Although nondemocracies could also invest
in public goods or enact far-ranging economic reforms, our results indi-
cate that, at least in our sample, these countries are less likely to do so than
democracies.
At the end of the paper, we turn to the common claim that democracy

constrains economic growth for countries with low levels of development
(e.g., Aghion, Alesina, and Trebbi 2008; Posner 2010; Brooks 2013). Our
results do not support this view, but we do find that democracy has a larger
impact on growth in countries where a greater fraction of the population
has secondary schooling.
There is a substantial literature in political science that investigates, but

does not reach afirmconclusionon, the empirical linkages betweendemoc-
racy and economic outcomes, summarized in part in Przeworski and Li-
mongi (1993) and in Doucouliagos andUlubaşoğlu’s (2008) meta-analysis.
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Cross-country regression analyses, such asHelliwell (1994), Barro (1996,
1999), and Tavares andWacziarg (2001), have produced negative, though
generally inconsistent, results.2 More recent work, including Rodrik and
Wacziarg (2005), Persson and Tabellini (2006), Papaioannou and Siou-
rounis (2008), and Bates, Fayad, andHoeffler (2012), estimate positive ef-
fects using panel data techniques, although Murtin and Wacziarg (2014),
Burkhart and Lewis-Beck (1994), and Giavazzi and Tabellini (2005) esti-
mate insignificant effects on growth using similar strategies.3 These and
other papers in this literature differ in their measure of democracy and
choice of specifications and neither systematically control for the dynam-
ics of GDP nor address the endogeneity of democratizations. Although
some of the papers in this literature control for lags of GDP in some of
their specifications (e.g., Persson and Tabellini 2006; Papaioannou and
Siourounis 2008; Murtin and Wacziarg 2014), they do not emphasize the
importance of GDP dynamics and the bias that results from not appro-
priately controlling for the dip inGDP shown infigure 1.The failure to rec-
ognize this pointmay, in fact, explain the divergent results in the literature:
because growth rates are less serially correlated than GDP, contributions
that focus on growth as the dependent variable tend tofindpositive effects,
while studies that estimate models in levels generally find no effects—un-
less they model the dynamics of GDP as we do.
Persson and Tabellini (2008), too, use propensity score techniques to

estimate the impact of democracy. However, they focus only on changes
in the average growth rate of countries after a democratization and do
not develop the semiparametric approach we use here or model the se-
lection into democracy as a function of lags of GDP. Also related is recent
independent work by Meyersson (2015), who estimates the effect of suc-
cessful coups on economic growth by comparing them to unsuccessful
coups.
2 Another related literature investigates the effect of economic growth on democracy
(e.g., Lipset 1959). We do not focus on this relationship here, although fig. 1 clearly im-
plies a very different pattern: temporary drops in GDPmake transitions to democracy more
likely. In the online appendix, we also confirm that, consistent with Acemoglu et al. (2008,
2009), the level of GDP has no effect on democratizations, but it does have some impact on
transitions to nondemocracy.

3 A smaller literature focuses on the effects of democracyonother economicoutcomes. For
example, Grosjean and Senik (2011), Rode and Gwartney (2012), and Giuliano, Mishra, and
Spilimbergo (2013) look at the effect of democracy on economic reforms. Ansell (2010) looks
at its impact on educational spending. Gerring, Thacker, and Alfaro (2012), Blaydes and
Kayser (2011), Besley and Kudamatsu (2006), and Kudamatsu (2012) investigate its impact
on health, infant mortality, and nutrition outcomes. Reynal-Querol (2005) and Sunde and
Cervellati (2014) study its impact on civil war. A more sizable literature looks at the effects
of democracy on redistribution and inequality and is reviewed and extended in Acemoglu
et al. (2015). There is also a growing and promising literature that investigates the impact
of democracy by using within-country differences in the extent of democratic and electoral
institutions (see, among others, Martinez-Bravo et al. 2012; Naidu 2012; Fujiwara 2015).
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We also build on and complement Persson and Tabellini (2009), who
exploit variation in geographically proximate neighbors’ democracy (or,
more precisely, an inverse distance-weighted average of democracy among
“neighbors”; see further Ansell 2010; Aidt and Jensen 2012; Madsen,
Raschky, and Skali 2015). Using this approach, Persson and Tabellini es-
timate the impact of a country’s “democratic capital” on growth. Unlike
us, they do not instrument for democracy by using regional waves but use
the distance-weighted average of democracy among “neighbors” to con-
trol for the transitions into and out of democracy in a regression that fo-
cuses on the impact on growth of a country’s historical experience with
democracy. Besides differences in question and specification, our IV strat-
egy differs from theirs in that we focus on regional waves of democratiza-
tion for countries with common political histories. We document below
that regional waves have much greater and more robust explanatory
power on the likelihood of democracy for a given country than variation
coming from proximate neighbors’ democracy.
The rest of the paper is organized as follows. The next section describes

the construction of our democracy index and provides data sources and
descriptive statistics for our sample. Section III presents our dynamic panel
model results. This model is estimated with the standard within estimator
and various generalized method of moments (GMM) estimators. This
section also presents a variety of robustness checks. Section IV introduces
the treatment effects framework and presents results from our semipara-
metric strategy. Section V presents our results obtained by instrumenting
democracy with regional democratization waves. Section VI presents evi-
dence on potential channels through which democracy affects growth.
Section VII investigates heterogeneous effects of democracy depending
on the level of economic development and education. Section VIII con-
cludes the paper.We present several additional exercises in our online ap-
pendix.
II. Data and Descriptive Statistics
We construct an annual panel that comprises 175 countries from 1960 to
2010, although not all variables are available for the entire sample. In or-
der to address the issue of measurement error in democracy indices, we
create a consolidated and dichotomous measure of democracy. Follow-
ing Papaioannou and Siourounis (2008), our index combines infor-
mation from several data sets, including Freedom House and Polity IV,
and considers a country democratic only when several sources classify it
as such. In the online appendix, we explain in detail the construction
of our measure; here, we provide an overview. We code our dichotomous
measure of democracy in country c at time t, Dct, as follows. First, we con-
sider a country democratic during a given year if FreedomHouse codes it
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as “free” or “partially free” and Polity IV assigns it a positive score. When
one of these two sources is unavailable, we verify whether the country is
also coded as democratic by Cheibub, Gandhi, and Vreeland (2010) or
Boix, Miller, and Rosato (2012). (These two data sets extend the popular
Przeworski et al. [2000] dichotomous measure of democracy.) Many of
the democratic transitions detected in this manner are studied in detail
by Papaioannou and Siourounis (2008), who use historical sources to
date the exact year of the transition. When possible, we also draw on their
data to verify the date of a democratization event.
Ourmeasure of democracy covers 184 countries from1960 to 2010 and

is available for all the years during which a country was independent.4

In 1960, 31.5 percent of the countries in our sample were democracies.
By 2010, this percentage had increased to 64.1 percent, which shows
the unprecedented spread of democracy we study in this paper. Ourmea-
sure identifies 122 democratizations and 71 reversals from democracy
to nondemocracy. The countries and years in which these events took
place are listed in online appendix tables A1 and A2. Not surprisingly, our
democracymeasure is highly correlated with the FreedomHouse and Polity
indices, as well as the Cheibub et al. (2010) and Boix et al. (2012)measures.
The major difference between our measure of democracy and that of

Papaioannou and Siourounis (2008) is that theirs considers only perma-
nent transitions to democracy. By considering only democratizations that
are not reversed, their index encodes information on the future state of
democratic institutions, which exacerbates the endogeneity concerns
when it is included as a right-hand-side variable in growth regressions. In-
stead, we code both permanent and transitory transitions to democracy
4 Our measure of democracy captures a bundle of institutions that characterize electoral
democracies. These institutions include free and competitive elections, checks on execu-
tive power, and an inclusive political process that permits various groups in society to be
represented politically. To a lesser extent, our measure of democracy also incorporates
the expansion of civil rights, which are taken into account in Freedom House’s assessment
of whether a country is free or not. Figure A2 shows that these institutional components
covary strongly. After a transition to democracy, we observe sharp improvements in the like-
lihood that the country holds free and competitive elections, enacts institutional con-
straints on the executive, and opens participation into the political system. The pattern
in fig. A2 suggests that the effects we estimate correspond to the joint effects of this bundle
of democratic institutions, which improve in tandem following a democratization. Al-
though our measure of democracy comprises the main characteristics of an electoral de-
mocracy, it leaves out other important de facto and de jure elements that are part of the
broader set of inclusive institutions emphasized by Acemoglu and Robinson (2012). Con-
sider, for instance, the case of North Korea. A democratization, according to our measure
of democracy, would not transform it into South Korea. But in terms of political institu-
tions, a democratization would get North Korea closer to the average electoral democracy
in our sample, which includes countries such as Bangladesh, Indonesia, Kyrgyzstan, or Ne-
pal. Though coded as democratic in 2010, these countries still struggle with clientelism,
corruption, and lack of state capacity.
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and nondemocracy. For example, our measure of democracy indicates
that Argentina had a short spell of democracy from 1973 to 1976, when
it held general elections for the first time in 10 years. This spell was inter-
rupted by a military coup in 1976, which put a series of military dictators
in power until 1983—a period we code as nondemocratic. Argentina re-
turned to democracy again in 1983, when the collapse of themilitary junta
gave way to general elections. While we code all such transitions, Papaio-
annou and Siourounis code only the permanent transition to democracy
in 1983.
As our main outcome variable, we use the log of GDP per capita mea-

sured in year 2000 dollars, which we obtained from the World Bank De-
velopment Indicators. This measure is available for an unbalanced panel
of 175 countries from 1960 to 2010 that constitutes our main sample. Ad-
ditional variables used include investment, trade (exports plus imports),
enrollment in secondary and primary schools, and infant mortality from
the World Bank Development Indicators; financial flows (net foreign as-
sets over GDP) from Lane and Milesi-Ferretti (2007); total factor pro-
ductivity (TFP) from the Penn World Tables constructed by Feenstra,
Inklaar, and Timmer (2015); tax revenues from Hendrix (2010); and
an index of economic reforms coded by Giuliano et al. (2013). Finally,
using Banks and Wilson’s (2013) Cross-National Time-Series Data Ar-
chive, we construct a dichotomousmeasure of social unrest that indicates
the occurrence of riots and revolts. In some of our exercises, we group
countries into seven geographic regions, following the World Bank clas-
sification. These regions are Africa, East Asia and the Pacific, Eastern Eu-
rope and Central Asia, Western Europe and other developed countries,
Latin America and the Caribbean, the Middle East and the North of Af-
rica, and South Asia.
Table 1 presents descriptive statistics for our variables separately for de-

mocracies and nondemocracies. The raw data show several well-known
patterns, including, for example, that democracies are richer and have
more educated populations.
III. Dynamic Panel Estimates
In this section, we provide our baseline results using a dynamic (linear)
panel model for GDP.
A. Baseline Results
Our first approach to estimating the effects of democracy on GDP is to
posit a full dynamic model for GDP:
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yct 5 bDct 1o
p

j51

gj yct2j 1 ac 1 dt 1 εct , (1)

where yct is the log of GDP per capita in country c at time t and Dct is our
dichotomous measure of democracy in country c at time t. The ac’s de-
note a full set of country fixed effects, which will absorb the impact of
any time-invariant country characteristics, and the dt’s denote a full set
of year fixed effects. The error term εct includes all other time-varying un-
observable shocks to GDP per capita. The specification includes p lags of
log GDP per capita on the right-hand side to control for the dynamics of
GDP, as discussed in Section I.
Letting t 0 denote the first year in the sample (1960), we impose the

following assumption:
Assumption 1 (Sequential exogeneity). E½εct jyct21, ::: , yct0 , Dct , ::: , Dct0 ,

ac , dt � 5 0 for all yct21, ::: ; yct0 , Dct , ::: ; Dct0 , ac, and dt and for all c and
t ≥ t0.
This is the standard assumption when dealing with linear dynamic

panel models. It implies that democracy and past GDP are orthogonal to
contemporaneous and future shocks to GDP and that the error term εct
is serially uncorrelated. It requires sufficiently many lags of GDP to be in-
cluded in equation (1), both to eliminate the residual serial correlation
in the error term and to remove the influence of the dip in GDP that pre-
cedes a democratization.5

Economically, this assumption imposes that countries that transition to
or away from democracy are not on a different GDP trend relative to
others with similar levels of GDP in the past few years (captured by the
lags of GDP) and similar levels of long-run development (captured by
country fixed effects). This is a strong assumption, but it is not implausi-
ble. Besides controlling for the fact that democratizations are more fre-
quent after economic crises, the lags of GDP per capita summarize the
impact of a range of economic factors that affect both growth and democ-
racy, such as commodity prices, agricultural productivity, and technology.
Indeed, many of these economic factors should have an impact on future
GDP, primarily through their influence on current GDP. As our results in
Section VI show, various policy and other institutional outcomes, such as
taxes and a range of economic reforms, also change following democra-
tization. But we do not view these changes as confounding our estimates
5 It is also useful for comparison with our second strategy to note that eq. (1) can be in-
terpreted as specifying the treatment effects of a transition to democracy (or a reversal).
Anticipating notation that we introduce in the next section, let DysctðdÞ 5 ysctðdÞ 2 yct21 de-
note the potential change in (log) GDP per capita from time t 2 1 to time t 1 s for a coun-
try with a change in political regime to d ∈ f0, 1g at time t. Then the “treatment ef-
fect” implied by eq. (1) is b0 5 E½Dy0ctð1Þ 2 Dy0ctð0ÞjDct 5 1, Dct21 5 0� 5 b. Moreover, for
a permanent transition to democracy, as we define below, and for all s ≥ 1, bs is determined
recursively as bs 5 b 1 op

j51gjb
s2j (with the convention that bs 5 0 for all s < 0).
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of the effects of democracy, since they constitute some of the channels via
which democracy has an impact on economic outcomes. Finally, our con-
fidence in the plausibility of assumption 1 is bolstered by the fact that
controlling for a variety of economic factors and potential sources of dif-
ferential trends in table 4 has very little impact on our estimates, and our
IV strategy in Section V, which filters out country-specific changes in de-
mocracy, yields broadly similar estimates as well. This triangulation of ev-
idence suggests that controlling for lags of GDP and country fixed effects
is successfully accounting for the selection of countries into democracy.
In addition, we assume throughout this section that GDP and democ-

racy follow stationary processes (conditional on country and year fixed
effects). This assumption guarantees that the dynamic panel estimators
that we use are consistent and have well-behaved limit distributions. We
discuss and statistically test this assumption below.
Under assumption 1 and stationarity, equation (1) can be estimated

with the standard within estimator.6 Columns 1–4 of table 2 report the
within estimates, controlling for different numbers of lags. Throughout,
the reported coefficient on democracy is multiplied by 100 to ease its in-
terpretation, and we report standard errors robust against heteroskedas-
ticity.
The first column of the table controls for a single lag of GDP per cap-

ita. In a pattern common to all of the results that we present, we find a
sizable amount of persistence in GDP, with a coefficient on lagged (log)
GDP of 0.973 (standard error 5 0.006). Consistent with the stationarity
assumption, this coefficient is significantly less than 1.
The democracy variable is also estimated to be positive and highly sig-

nificant, with a coefficient of 0.973 (standard error 5 0.294). From the
estimates in table 2, we can also derive the long-run effect of a perma-
nent transition to democracy, defined as the impact on yc∞ of a switch
from Dct21 5 0 to Dct1s 5 1 for all s ≥ 0. Given the estimate in table 2
of about a 1 percent per year increase in GDP per capita following such
a permanent transition to democracy, the dynamic process for GDP in
equation (1) fully determines how the effects on GDP unfold over time.
These estimates imply that such a permanent transition increases GDP
per capita by about 1.97 percent one year after democratization, by
about 2.9 percent the year after, and so on. Iterating this calculation,
6 For future reference, we note that this involves the following “within transformation”:

yct 2
1

Tc
o
s

ycs 5 b Dct 2
1

Tc
o
s

Dcs

 !
1o

p

j51

gj yct2j 2
1

Tc
o
s

ycs2j

 !
1 dt 1 εct 2

1

Tc
o
s

εcs

 !
,

with Tc being the number of times a country appears in the estimation sample. The within
estimator has an asymptotic bias of order 1=T when Dct and yct2j are sequentially exogenous
and GDP is stationary. Thus, for long panels, such as the one we use, the within estimator
provides a natural starting point.
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the cumulative long-run effect of a permanent transition to democracy
on GDP is

b̂

1 2op
j51ĝj

, (2)

where a hat (“ˆ”) denotes the parameter estimates.7 Applying this for-
mula to the estimates from column 1, we find that a permanent transi-
tion to democracy increases GDP per capita by 35.59 percent in the long
run (standard error 5 14 percent). In the table, we also report the im-
pact of a permanent transition to democracy after 25 years, which is com-
puted similarly and is estimated to be 17.8 percent in this case (standard
error 5 5.7 percent).8

Column 2 adds a second lag of GDP per capita. Although the implied
dynamics are now richer (with the first lag being positive and greater
than 1, while the second one is negative), the overall amount of persis-
tence of GDP, reported in the row at the bottom of the table, is close to
that found in column 1. The long-run effect of a permanent democrati-
zation is now smaller and equal to 19.6 percent.
Column 3, which is our preferred specification, includes four lags of

GDP per capita. The overall pattern is very similar to that of column 2.
The coefficient on our democracy variable is now 0.787 (standard error5
0.226 percent), and the implied long-run impact is a 21.24 percent (stan-
dard error5 7.21 percent) increase in GDP per capita.
Figure 2 plots the time path of the effects on GDP from a permanent

transition to democracy at time 0 (defined as above), together with the
95 percent confidence interval for these estimates. As argued above, this
time path is fully determined by the estimated dynamic process for GDP.
We find that 25–30 years after a transition to democracy, most of the
long-run gains from democracy in terms of GDP are realized and GDP
is about 20 percent higher.
Column 4 includes four more lags of GDP (for a total of eight lags).

We do not present their coefficients and report just the p-value for a joint
test of significance, which suggests that they do not jointly affect current
GDP. The overall degree of persistence and the long-run impact of de-
mocracy on GDP per capita are very similar to the estimates in column 3.
The within estimates of the dynamic panel model in columns 1–4 have

an asymptotic bias of order 1/T, which is known as the Nickell bias. This
7 For future reference, this formula is written for the general case with multiple lags on
the right-hand side. Note also that because it is a ratio of estimates, eq. (2) will have a small-
sample bias. Our Monte Carlo exercise in the online appendix shows that this bias tends to
attenuate the positive long-run effect of democracy on growth.

8 Here, we computed the long-run impact of a permanent transition to democracy, com-
pared to a counterfactual path in which a country never democratizes. Appendix table A3
provides an alternative calculation in which we take into account the possibility that the
country may still democratize at another time in the future.
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bias results from the failure of strict exogeneity in dynamic panel models
(Nickell 1981; Alvarez and Arellano 2003). Because T is fairly large in
our panel (on average, each country is observed 38.8 times), this bias
should be small in our setting, which motivates our use of the within es-
timator in columns 1–4 as a natural starting point.
The rest of table 2 reports various GMM estimators that deal with the

Nickell bias and produce consistent estimates of the dynamic panel
model for finite T. The sequential-exogeneity assumption implies the
following moment conditions:

E εct 2 εct21ð Þ ycs, Dcs11ð Þ0½ � 5 0

for all s ≤ t 2 2. Arellano and Bond (1991) develop a GMM estimator
based on these moments. In columns 5–8, we report estimates from
the same four models reported in columns 1–4, using this GMM proce-
dure. Consistent with our expectations that the within estimator has at
most a small bias, the GMM estimates are very similar to our preferred
specification in column 3. The only notable difference is that GMM es-
timates imply a slightly smaller persistence for the GDP process, which
FIG. 2.—Dynamic panel model estimates of the over-time effects of democracy on the
log of GDP per capita. This figure plots the estimated change in the log of GDP per capita
caused by a permanent transition to democracy. The effects are obtained by forward iter-
ation of the estimated process for GDP modeled in equation (1). A 95 percent confidence
interval obtained with the delta method is presented in dotted lines. Time (in years) rel-
ative to the year of democratization runs on the horizontal axis.
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leads to smaller long-run impacts than in column 3. For example, in col-
umn 7, which presents the GMM estimates of our preferred specification
with four lags, we find a long-run impact of democracy on GDP per cap-
ita of 16.45 percent (standard error 5 8.436 percent).
In addition, the bottom rows in columns 5–8 report the p-value of a test

for serial correlation in the residuals of equation (1). This is a test for AR2
correlation in the first-differenced residuals, the absence of which is re-
quired for consistent estimation (and where the first-differencing is be-
cause Arellano and Bond’s estimator takes first differences of the model
in eq. [1]). The p-values for this test indicate that we reject the assumption
of no serial correlation in the residuals when we include fewer than four
lags; this is not surprising, in view of the fact that such a sparse lag struc-
ture does not adequately control for the dynamics of GDP per capita.
More importantly, the assumption of no serial correlation cannot be re-
jectedwhenwe include four ormore lags, as in our preferred specification
in column 7.
One drawback of the Arellano and Bond GMM estimator is that the

number of moment conditions is of the order of T 2. Thus, for large val-
ues of T, we have a version of the “too many instruments” problem,
which leads to an asymptotic bias of order 1/N in our GMM estimates
(see Alvarez and Arellano 2003).9 To address this issue, we use an alter-
native estimator proposed by Hahn, Hausman, and Kuersteiner (2001),
which is unbiased when N and T are both large, assumption 1 holds, and
GDP is stationary.10 We refer to this procedure as the “HHK estimator”
9 In our estimates, we have used Arellano and Bond’s estimator with a fixed and ad hoc
weighting matrix with 2s on the main diagonal and 21s on the two main subdiagonals
above and below it. As shown in Alvarez and Arellano (2003) and Hayakawa (2009), this
estimator remains consistent when T is large. The efficient GMM estimator requires the
estimation of a T � T weighting matrix and could exhibit a severe bias when T is large.

10 Hahn et al. (2001) note that Arellano and Bond’s GMM estimator is a minimum-
distance combination of estimates of the model

y*ct 5 bD*
ct 1o

p

j51

gj y*ct2j 1 ε*ct ,

obtained via two-stage least squares (2SLS) separately for t 5 1, 2, ::: , T 2 1, with
fycs , Dcsgt21

s51 as instruments. Here, x*ct is the forward orthogonal deviation of variable xct, de-
fined as

x*ct 5

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
T 2 t

T 2 t 1 1

r
xct 2

1

T 2 1os>t
xcs

 !
:

They instead propose estimating the above equation for each t by using a Nagar estimator
with fycs , Dcsgt21

s51 as instruments, which is robust to the use of many instruments. Specifically,
this estimator is given by b̂ 5 ½X 0ðI 2 kMZ ÞX �21X 0ðI 2 kMZ ÞY , where k 5 1 1 L=N , L is
the degree of overidentifying restrictions,N the number of countries (k 5 1 yields the usual
2SLS estimator), X is the vector of the endogenous right-hand-side variables, Z denotes the
vector of the instruments, Y is the dependent variable, and MZ denotes orthogonal projec-
tion on Z (Nagar 1959).We follow this procedure and also compute standard errors by using
100 bootstrap repetitions.
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throughout the paper. The results using this estimator are reported in col-
umns 9–12. Once we include four or more lags, they are similar to the
within estimates. For example, in column 11, which corresponds to our
preferred specification, the long-run effect of a permanent transition
to democracy on GDP is estimated as 25.03 percent (standard error 5
10.581 percent).
We carried out a number of tests to check stationarity and also verified

the robustness of our main findings to unit root or to near–unit root lev-
els of persistence in the GDP process. First, we use Levin, Lin, and Chu’s
(2002) test for the presence of a unit root inGDP. Below each of our within
estimates, we report in the bottom rows in table 2 adjusted t-statistics from
Levin et al.’s test for unit roots. In all cases, the presence of a unit root in
GDP is comfortably rejected.11

As a second strategy, we explicitly allow GDP to have a unit root. We
estimate a transformed version of equation (1) that rearranges the orig-
inal equation under the assumption of a unit root, to obtain

Dyct 5 bDct 1o
p

j51

g0
jDyct2j 1 ac 1 dt 1 εct , (3)

where g0
j 5 ðoj

i50giÞ 2 1 (in terms of gj in eq. [1]). Table 3 reports within,
GMM, and HHK estimates of this equation, which all show similar posi-
tive effects of democracy on GDP. Because this specification assumes that
democratizations have a permanent impact on the growth rate of GDP,
the long-run effect on the level of GDP is not defined, and the cumula-
tive effects of a democratization on GDP after 25 years are larger. The
bottom row of this table indicates that the growth rate of GDP exhibits
little persistence, confirming that these specifications are not affected
by near–unit root dynamics.
Our third strategy to deal with unit root or near–unit root dynamics in

the GDP process is to impose different levels of persistence for this pro-
cess, ranging from 0.95 to 1. To do so, we restrict the sum of the coeffi-
cients on lags of GDP, op

j51gj (which governs the overall amount of per-
sistence), to be equal to 0.95, 0.96, 0.97, 0.98, 0.99, or 1. These models
are obtained by replacing the left-hand side variable in equation (3) with
yct 2 ðop

j51gjÞyct21, which implies that the right-hand side coefficients are
given by g0

j 5 ðoj
i50giÞ 2 r. We then estimate this restricted model, using

the within estimator. The results, reported in appendix table A4, show
that our findings are robust to assuming high levels of persistence for
11 We should note, however, that the Levin et al. (2002) test requires two restrictive con-
ditions to be satisfied: that the persistence of the GDP process is the same for all countries
and that all cross-sectional dependence can be fully absorbed by year fixed effects. When
computing the test statistics for our unbalanced panel, we use the adjustment factors that
Levin et al. suggest for the average length of our panel (38.8 years).
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the GDP process. Because in these models the left-hand side variable and
the regressors are stationary (provided thatop

j51gj ≤ 1:95) and because the
persistence term is not estimated, our estimates are robust both to the po-
tentially poor asymptotic behavior of the estimators near a unit root and
to actual nonstationarity.
Finally, appendix table A5 presents Monte Carlo simulations confirm-

ing that the Nickell bias in our setting, even with near–unit root persis-
tence in GDP, is very small, typically in the range of 1–5 percent, and also
that this small Nickell bias induces essentially no bias in the estimates of
the effect of democracy on GDP.12

Overall, these exercises give us confidence that our results are not un-
duly affected by the stationarity assumption.Motivated by this, we focus on
the specification in levels with four lags of GDP for the rest of the paper.
B. Robustness
The critical threats to the validity of the estimates reported so far come
from the presence of time-varying economic and political factors that
simultaneously impact democracy and GDP (country fixed effects ab-
sorb the time-invariant factors). We next investigate these threats. The
results are reported in table 4, which is structured in three panels: the
top one presents results that use the within estimator, the middle one
presents results that use Arellano and Bond’s GMM estimator, and the
bottom one is for the HHK estimator. To save space, we report only the
estimates for the democracy coefficient, the implied long-run effects of
democracy, and the cumulative effects on GDP 25 years after a democra-
tization. Column 1 reproduces our baseline estimates for comparison.
The most obvious source of bias in our estimates would come from dif-

ferential GDP trends among countries that democratize. In column 2,
we control for potential trends related to differences in the level of GDP at
12 Specifically, we simulate counterfactual GDP processes by using the parameter esti-
mates as well as the estimates of the dispersion of country fixed effects obtained in col. 3
of table 2. We set the level of persistence in the GDP process as either 0.963 (as estimated
in col. 3), 0.97, 0.98, or 0.99.We then apply our standardwithin andGMMestimators to these
simulated data sets. (The HHK estimator is asymptotically unbiased under these scenarios.)
The results confirm that there is a Nickell bias in the estimation of the degree of GDP per-
sistence ranging from 1 to 5 percent but, more importantly, that there is essentially no bias
in the estimation of the impact of democracy on GDP. Our results further indicate that in-
ference based on the usual limit distributions of the within estimator remains valid. For ex-
ample, the standard deviation of all the estimates of the democracy coefficient is 0.223,
which roughly matches the estimated standard error of 0.226 presented in col. 3 of table 2.
Two reasons likely account for the very small bias of the within and GMM estimators in our
context. First, as already noted, our time dimension T is large. Second, there is considerable
variation in country fixed effects. As noted by Alvarez and Arellano (2003) and Hayakawa
(2009), the within andGMMestimators performbetter when the variance in unobserved het-
erogeneity is large relative to the variance of the shock in the GDP equation.
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the start of our sample. To do so, we interact dummies for the quintile of
theGDPper capita rankof the country in 1960with a full set of year effects
(to maximize our sample, we rank counties using Angus Maddison’s GDP
estimates for 1960, which are available for 149 countries). This specifica-
tion identifies the effect of democracy by comparing countries that had
similar levels of economic development at the start of our sample. These
controls have very little impact on our results. The within estimate for the
coefficient of democracy is now 0.718 (standard error 5 0.249), and the
long-run effect is 22.17 percent. Arellano and Bond’s GMM and the HHK
estimates remain similar once these controls are included, although the
effects of democracy are slightly smaller.13

In column 3, we verify that our results are not driven by the transition
to democracy of Soviet and Soviet satellite countries. In particular, we
add interactions between a dummy for Soviet and Soviet satellite coun-
tries and dummies for the years 1989, 1990, 1991, and post-1992. These
controls have little impact on our results, and the long-run effect of de-
mocracy increases slightly to 24.86 percent.
The dip in GDP preceding democratization shown in figure 1 might

reflect the impact of unrest preceding transitions to democracy, which
may also have long-lasting effects on subsequent growth. Motivated by
this concern, and anticipating further issues that are discussed in the
context of our IV strategy in Section V, we control in column 4 for four
lags of unrest, with little effect on our results.
Democracy may be driven by external economic shocks (trade or fi-

nancial flows) that also affect growth directly. To deal with this possibil-
ity, in column 5 we add four lags of trade exposure (imports plus exports
over GDP), and in column 6 we control for lags of external financial
flows. These specifications have to be interpreted with some caution,
since trade and financial flows may be endogenous to democracy. Never-
theless, the results are very similar to our baseline findings.
Demographic changes could also affect growth and simultaneously in-

crease the likelihoodof democracy. To address this possibility, in column7
we include as controls four lags of the log of population and four lags of
the share of the population below 16 and the share above 64 (all from the
World Bank Development Indicators). These controls also have little ef-
fect on our estimates.
In Section V, we exploit regional democratization waves as an exoge-

nous source of variation in a country’s likelihood of transitioning to de-
13 The effect of democracy on GDP is also robust to the inclusion of country-specific lin-
ear trends, but in this case, because the persistence of GDP is estimated to be significantly
lower, the long-run effects are considerably smaller. For example, with the within estimator,
the coefficient of democracy is 0.91 (standard error 5 0.37), the persistence of GDP is es-
timated at 0.85, and the long-run effect of democracy on GDP is an increase of 6.1 percent.
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mocracy. Here, we would like to understand whether our baseline results
are driven by differential movements in GDP and democracy across re-
gion � initial regime cells (which will be the level at which our instru-
ments vary). In column 8, we answer this question by controlling for a
full set of geographic region� initial regime� year effects. This ensures
that the effect of democracy on GDP is identified from differences be-
tween countries that are in the same region and had the same initial po-
litical regime (democracy or nondemocracy) at the start of our sample.
Reassuringly, this strategy leads to estimates that are similar to our base-
line results.14

The online appendix contains additional robustness checks. First, in
appendix table A6, we explore whether our results are robust to using
other measures of democracy. We find similar qualitative results when us-
ing a dichotomous version of the Freedom House democracy index or
Papaioannou and Siourounis’s or Boix, Miller, and Rosato’s measures
of democracy. We find positive, though imprecise, estimates when using
a dichotomous measure based on the Polity index or Cheibub, Gandhi,
and Vreeland’s democracy-dictatorship measure as well. Importantly, the
table further shows that, with any measure of democracy, not controlling
for GDP lags leads to inconsistently signed and imprecise estimates of
the effect of democracy on GDP. This exercise underscores the critical
role of correctly specifying and estimating GDP dynamics. In appendix
table A7, we show similar results, using alternative measures of GDP
per capita.
Second, in appendix table A8, we explore the sensitivity of our base-

line results to outliers. We estimate our preferred specification by ex-
cluding countries with a standardized residual above 1.96 or below
21.96, and we also exclude observations with a Cook’s distance above
a common rule-of-thumb threshold (four divided by the number of ob-
servations). Finally, we report results using Li’s (1985) andHuber’s (1964)
robust estimators. In all cases, the results, especially for the long-run effect
of democracy, are very similar to our baseline results, establishing that our
findings are not driven by outliers.
Third, in appendix table A9, we present alternative GMM estimators

that either truncate the number of lags used to form moment condi-
tions, so as to lessen the finite-sample bias resulting from “too many in-
struments” in Arellano and Bond’s GMM estimator, or add additional,
14 The size of our estimates is also similar to that of our baseline 2SLS results contained
in table 6, even though they exploit an orthogonal source of variation. Motivated by our IV
specifications reported in Sec. V, in additional exercises that we do not report, we also
found similar estimates of democracy on growth when controlling for four lags of the av-
erage GDP per capita, average unrest, and average trade (imports plus exports over GDP)
among countries in the same region� initial regime cells. These controls take into account
regional shocks among countries with similar political characteristics.
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nonlinear moment conditions proposed by Ahn and Schmidt (1995).
The estimates remain very similar to those in table 2.15

Fourth, in appendix tableA10, we explore separately the effect of democ-
ratizations and reversals (transitions from democracy to nondemocracy).
Both democratizations and reversals yield similar results: democratiza-
tions increase GDP, and reversals reduce it. Although our estimates for
reversals are less precise, we cannot reject the restriction that their effects
on growth are of equal size (in absolute value) to the effects of democra-
tizations. These results are of interest not only because they are informa-
tive on the extent to which we expect GDP to decline following a transi-
tion to nondemocracy but also because they refute the possible concern
that our baseline findings reflect not the impact of democracy but rather
the impact of any regime change on future GDP.
IV. Treatment Effects and Semiparametric Estimates
In the previous section, we controlled for GDP dynamics by using a dy-
namic (linear) panel model. This strategy allowed us to remove the con-
founding influence of the GDP dip shown in figure 1 and to compute
the cumulative effects on GDP of a permanent transition to democracy.
Although this approach is closely related to the most commonly used
empirical model in the literature and enables efficient estimation under
its maintained assumptions, it heavily relies on the linearity assumption.
Linearity also imposes that the effects of transitions to and from democ-
racy are the same in absolute value and restricts the time pattern of the
cumulative effects of democracy on GDP, which is derived by extrapolat-
ing the linear process for GDP into the future.
In this section, we propose an alternative strategy to estimate the effects

of a transition to democracy on the subsequent path of GDP by modeling
the selectionof countries into democracy, but without specifying a paramet-
ric process for GDP (although we still need to specify amodel for either the
likelihood of a transition to democracy or the conditional expectation of
future GDP among nondemocracies—hence the label “semiparametric”).
We next explain this approach and then present our estimates.
A. Modeling Selection on Observables
Let us recap the notation for potential outcomes used already in note 5.
Let ysctðdÞ denote the potential GDP level (in logs) at time t 1 s for coun-
15 We do not use the full set of moments exploited in Blundell and Bond (1998), how-
ever. The additional level instruments that they use are justified only when there is
stationarity, which in our setting would make sense only if the cross section of the countries
at the beginning of our sample is very near the steady state. When this is not the case, as is
likely in our application, these additional moments would lead to inconsistent estimates.
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try c transitioning to either democracy or a nondemocracy at time t, de-
noted by d ∈ f0, 1g. Specifically, for a country transitioning to democ-
racy at t, we have d 5 1 (Dct 5 1, Dct21 5 0), and for one that remains
in nondemocracy, we have d 5 0 (Dct 5 Dct21 5 0). Let DysctðdÞ 5
ysctðdÞ 2 yct21 denote the potential change in (log) GDP per capita from
time t 2 1 to time t 1 s for a country with a change in political regime
d ∈ f0, 1g. With analogy to the treatment effects literature, we can think
of d ∈ f0, 1g as corresponding to the “treatment” and DysctðdÞ for s ≥ 0 as
the potential outcomes affected by the treatment.
The causal effect of a transition to democracy at time t on GDP s pe-

riods thereafter for countries that are democratizing is

bs 5 E Dysct 1ð Þ 2 Dysct 0ð ÞjDct 5 1, Dct21 5 0½ �:

Unlike the estimates in Section III, these effects are defined without any
parametric assumptions about the GDP process. Also, these estimates
correspond not to the effect of a permanent democratization but to
the impact of a democratization at time t that may itself be reversed in
subsequent years. Note that because we are focusing on countries that
are democratizing (as specified by conditioning on Dct 5 1 and Dct21 5
0), these estimates correspond to the “treatment effects on the treated.”
The challenge in estimating bs is that countries that democratize may

be different in terms of their potential outcomes from those that remain
in nondemocracy. The key assumption that allows us to overcome this
problem is that the selection into democracy can be modeled as a func-
tion of observables (lags of GDP and time effects in our case):
Assumption 2 (Selection on observables). DysctðdÞ ? Dct jDct21 5 0,

yct21, yct22, yct23, yct24, t for all yct21, ::: , yct24 and all c, t, and s ≥ 0.
This assumption recognizes that transitions to democracy may be pre-

ceded by a dip in GDP but also implies that, among nondemocracies,
there are no other confounding factors that have an impact on the pro-
pensity to democratize and are related to potential outcomes. Note also
that because we are focusing on transitions to democracy, assumption 2
imposes independence conditional only on Dct21 5 0.
The economic content of this assumption is similar to that of assump-

tion 1, which was the basis of our analysis in Section III. Both assump-
tions condition on lags of GDP to model selection into democracy and
to remove the GDP dip shown in figure 1. Moreover, as already pointed
out for assumption 1, they both rule out time-varying omitted factors
that affect both GDP and democracy. Yet they differ in how they incorpo-
rate the dynamics of GDP and unobserved fixed country characteristics.
Assumption 1 restricts GDP dynamics to be linear but allows for time-
invariant unobserved country characteristics to shift GDP additively. On
the other hand, assumption 2 does not require us to specify the functional
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form of the dynamics of GDP or how fixed and unobserved country char-
acteristics affect it. But it does so at the cost of restricting unobserved coun-
try heterogeneity to be common to all countries that are nondemocracies
at time t 2 1 and have experienced the same recent path for GDP per cap-
ita. Put differently, assumption 2 imposes one of the following two require-
ments: either omitted characteristics that affect both the likelihood of de-
mocratization and GDP growth (such as the GDP dip in fig. 1) are fully
captured by the lags of GDP or any such omitted characteristics are com-
mon to all nondemocracies at time t 2 1 (as would be the case for institu-
tional features common to nondemocratic regimes), so that countries that
democratize are not on a different trend relative to other nondemocracies
with similar levels of GDP in the recent past. We show below that control-
ling for the lags of GDP indeed removes the GDP dip, providing partial
support for the first requirement. The second requirement receives sup-
port from the evidence in Acemoglu et al. (2005) and appendix table A11,
both of which suggest that the economic factors that permanently increase
a country’s GDP do not increase the likelihood of democratization.16
B. Estimation under Selection on Observables
We next outline three alternative methods that rely on assumption 2 to
estimate the treatment effects of democracy. The first builds on Jordà
(2005) and Kline (2011) and uses a linear regression of changes in
GDP s years after democratization on year fixed effects and four lags
of GDP (at years t 2 1, t 2 2, t 2 3, and t 2 4) for nondemocracies to
form a counterfactual for countries that transition to democracy.17 Al-
though we are using a linear regression to estimate the counterfactual,
we are not imposing linear dynamics for GDP (as we estimate the coun-
terfactual separately for each s).
16 Neither assumption implies the other. Assumption 1 implies assumption 2 in two im-
portant cases, however: first, when country fixed effects in the GDP equation are unrelated
to democracy, as the evidence in Acemoglu et al. (2005) suggests; and second, when GDP
levels in our sample are close to their respective steady-state values, in which case the lags of
GDP can fully summarize the long-run differences across countries that might otherwise
invalidate assumption 2. Beyond these two cases, assumption 1 could hold while assump-
tion 2 fails if, even conditional on the lags of GDP, there are unobserved fixed country char-
acteristics that have an impact on both GDP and democratization. Assumption 2 could
hold while assumption 1 fails if GDP dynamics are nonlinear or if there are factors that
are common to nondemocracies, affect GDP, and vary over time.

17 Specifically, in this approach the conditional expectation of Dysctð0Þ is modeled as
E½Dysctð0ÞjXct , Dct 5 0, Dct21 5 0� 5 X 0

ctp
s . Thus, the estimate of the effect of democracy on

GDP s years after a transition to democracy is computed as

b̂s 5 Ê Dysct dð ÞjDct 5 1, Dct21 5 0½ � 2 Ê X 0
ct jDct 5 1, Dct21 5 0½ �p̂s ,

where Ê½X jS� denotes the sample average of X for all observations in a set S, p̂s denotes the
ordinary least squares (OLS) estimate of ps, and the term Ê½X 0

ct jDct 5 1, Dct21 5 0�p̂s stands
for the counterfactual cumulative (s-year) growth for countries that democratized at time t
(meaning their growth had they not democratized).
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Our second approach follows Angrist and Kuersteiner (2011) and
Angrist, Jordà, and Kuersteiner (2013) and estimates the effect of de-
mocratizations on growth, conditioning on the propensity score for tran-
sitions to democracy. We model and estimate this propensity score via a
probit regression of the probability of transitioning to democracy (con-
ditional on Dct21 5 0) on year fixed effects and four lags of GDP. We then
estimate the causal effect of democracy on GDP, using the efficient
weighting scheme of Hirano, Imbens, and Ridder (2003), with the pro-
pensity score determining the weights for different observations. This
scheme gives greater weight to observations in the control group (non-
democratizers) with a high propensity score that exhibit dynamics in
GDP similar to those preceding a democratization, thus generating a
control group comparable to democratizers.18

Our third approach combines these two into a “doubly robust estimator”
that both reweights observations in the control group by their propensity
score and adjusts the counterfactual outcome using a linear regression
model. Intuitively, this estimator partials out the influence of covariates lin-
early and reweights the data using the propensity score to obtain a control
group comparable todemocratizers. The doubly robust estimator is consis-
tent if either the linear model for potential outcomes or the probit model
for democratizations is valid (see Imbens and Wooldridge 2009).
Figure 3 depicts the estimates b̂s from the first approach for s 5 215,

214, ::: , 30, with s 5 0 corresponding to the year of democratization.
The estimates for negative values of s are included as a specification test
(they should not be affected by subsequent democratization). The solid
line plots the estimated effects of a democratization on GDP (in log
points) over time, and the dotted lines plot its 95 percent confidence in-
terval.19 Reassuringly, we see no differential trend in GDP before democ-
ratization. Thereafter, there is a gradual increase in GDP, plateauing be-
tween 20 and 25 years at about 25 percent.
18 The results from the probit model and the implied propensity scores are presented in
app. table A11 as well as in app. fig. A7, which confirms that the propensity scores for
democratizers and nondemocratizers have a common support. Using the estimated propen-
sity scores, P̂ct , we compute the effect of democracy on GDP as b̂s 5 Ê½Dyct1j � ŵct jDct21 5 0�,
with weights

ŵct 5
1

Ê Dct½ � 1 Dct 5 1f g 2 1 Dct 5 0f g P̂ct

1 2 P̂ct

� �
:

Our “doubly robust estimator” computes the causal effect of democracy as b̂s 5 Ê½ðDyct1j 2
X 0

ct p̂
sÞ � ŵct jDct21 5 0�, where p̂s is our estimate for the counterfactual model

E½Dysctð0ÞjXct , Dct 5 0, Dct21 5 0� 5 X 0
ctp

s .
19 We implemented all estimators in this section with Stata 13’s newly released teffects

command and computed standard errors by using 100 bootstrap samples in which we clus-
tered the data at the country level. This takes into account the correlation among observa-
tions for the same country, which occurs naturally, since our sample is a pooled cross sec-
tion.
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Panel A of table 5 also summarizes these estimates by reporting the
average effect over different time horizons. The estimates in this table
confirm the lack of significant effects before democratization, which is
reassuring. They show, as well, that between 20 and 25 years after a de-
mocratization, GDP increases by about 24 percent (standard error 5
7.7 percent).
Figure 4 plots the estimates, b̂s, obtained from our second approach

based on the propensity score. The pattern is similar to that in figure 3,
with no trends preceding the democratization and an impact of democ-
racy on subsequent GDP that plateaus at about 24 percent between 20
and 25 years later. These estimates are also summarized in panel B of ta-
ble 5 and are similar to the ones presented in panel A of the same table.
Figure 5 and panel C of table 5 present the doubly robust estimates,

which are also similar to those from the previous two strategies.Once again,
there is no evidence of a dip in GDP preceding democracy, and the effects
of democracy on GDP plateau at about 24 percent between 20 and 25 years
later.
FIG. 3.—Semiparametric estimates of the over-time effects of democracy on the logofGDP,
obtained with a regression model to estimate counterfactuals. This figure plots semi-
parametric estimates of the effect of democratization on GDP per capita in log points. The
solid line plots the estimated average effect onGDPper capita on countries that democratized
(in log points), with a 95 percent confidence interval in dashed lines. Time (in years) relative
to the year of democratization runs on the horizontal axis. The estimates are obtained by as-
suming and estimating a linear model for counterfactual outcomes, which we use to control
for the influence of GDP dynamics. Section IV explains our approach in full detail.
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Not only are the estimates from these three approaches very close to
each other, but they are also similar to the impact of democracy on
GDP obtained from the dynamic linear panel model presented in Sec-
tion III. The congruence between the results of these approaches sug-
gests that the specific parametrization of the GDP process is not playing
an unduly important role in our conclusions.
Following an analogous procedure, we also estimate the effects of a re-

versal from democracy to nondemocracy on GDP. Figure A5 presents
our findings. Although these estimates are less precise, they show that tran-
sitions to nondemocracy produce declines inGDP that are comparable (in
absolute value) to the effects on GDP from a transition to democracy.20
TABLE 5
Semiparametric Estimates of the Effect of Democratizations

on (Log) GDP per Capita

Average Effects from

25 to 21
Years
(1)

0–4
Years
(2)

5–9
Years
(3)

10–14
Years
(4)

15–19
Years
(5)

20–24
Years
(6)

25–29
Years
(7)

A. Linear Regression Adjustment

Avg. effect on log
GDP .060 2.454 3.621 7.806 14.037 24.075 21.310

(.156) (1.382) (2.792) (4.416) (5.384) (8.262) (9.643)

B. Inverse-Propensity-Score Reweighting

Avg. effect on log
GDP 21.586 3.724 3.214 6.818 13.542 24.111 22.184

(1.478) (1.789) (3.327) (4.848) (5.892) (9.035) (11.561)

C. Doubly Robust Estimator

Avg. effect on log
GDP .051 2.795 2.969 6.966 12.947 23.691 21.793

(.151) (1.471) (3.067) (4.359) (4.881) (7.638) (9.566)
20 Our baseline e
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timates obtained with a doubly robust estimator, combining the regression adjustment and
the inverse-propensity-score reweighting. Below each estimate we report robust standard
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Finally, in Section A8 of the online appendix, we discuss the details of
two democratizations in our sample, Portugal and South Korea. Before
their democratizations, both countries had low estimated propensity
scores, indicating that democratization was not ex ante likely. Following
their democratizations, both experienced rapid subsequent growth rel-
ative to countries with similar estimated probabilities of democratizing.
These case studies also illustrate some of the mechanisms via which de-
mocracy increases growth, which we explore systematically in Section VI
below.
V. IV Estimates: Democratization Waves
So far, our estimation strategies have controlled for GDP dynamics and
the influence of fixed unobserved characteristics in a number of ways. In
this section, we develop an IV strategy to deal with time-varying omitted
FIG. 4.—Semiparametric estimates of the over-time effects of democracy on the log of
GDP, obtained with inverse-propensity-score reweighting. This figure plots semiparametric
estimates of the effect of democratizations on GDP per capita in log points. The solid line
plots the estimated average effect on GDP per capita on countries that democratized (in
log points), with a 95 percent confidence interval in dashed lines. Time (in years) relative
to the year of democratization runs on the horizontal axis. The estimates are obtained by
assuming and estimating a probit model for democratizations based on GDP lags, which we
use to estimate the propensity score and reweight the data. Section IV explains our ap-
proach in full detail.
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variables that may simultaneously affect the likelihood of democracy and
GDP growth. Our IV strategy further alleviates concerns related to mea-
surement error in our measure of democracy and provides a different
and complementary approach to the issue of endogenous selection into
democracy (which our previous strategies confronted by conditioning
on past GDP lags).
A. IV Strategy and Exclusion Restriction
As highlighted by the Arab Spring experience, democratizations and
social unrest that leads to a change of regime often occur in regional
waves. Countries in Latin America and the Caribbean reverted from de-
mocracy to nondemocracy in the 1970s and democratized again in the
1980s and early 1990s. The fall of the Soviet Union spurred a wave of de-
mocratizations in Eastern Europe, Central Asia, and Africa in the 1990s,
FIG. 5.—Semiparametric estimates of the over-time effects of democracy on the log of
GDP; doubly robust estimates. This figure plots semiparametric estimates of the effect of
democratization on GDP per capita in log points. The solid line plots the estimated aver-
age effect on GDP per capita on countries that democratized (in log points), with a 95 per-
cent confidence interval in dashed lines. Time (in years) relative to the year of democra-
tization runs on the horizontal axis. The estimates are obtained by assuming and estimating
a probit model for democratizations based on GDP lags, which we use to estimate the pro-
pensity score and reweight the data. In addition, we partial out lags of GDP linearly, making
our approach doubly robust. Section IV explains our approach in full detail.
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in what Huntington (1991) dubbed the “the Third Wave” (see also Mar-
koff 1996).21

Although there is no consensus on the factors that create such waves,
the existing evidence suggests that they are not explained by regional
economic trends. For instance, as elaborated further below, Bonhomme
and Manresa (2015) find that, even conditioning on GDP, transitions to
democracy are correlated within regions. The most reasonable hypothe-
sis is that this regional pattern reflects the diffusion of the demand for
democracy (or,more generally, dissatisfaction with a given regime) across
countries within a region, which tend to have similar histories, political
cultures, practical problems, and close informational ties (e.g., see Ku-
ran [1989], Lohmann [1994], and Ellis and Fender [2011] for theoreti-
cal models of the informational spread of political protests; see Buera,
Monge-Naranjo, and Primiceri [2011] and Aidt and Jensen [2012] for
empirical evidence).22

Motivated by these observations, we exploit regional waves of democ-
ratization and transitions to nondemocracy as a source of exogenous var-
iation in democracy.
We illustrate the existence of democratization waves in the top panel

of figure 6. For each of the seven regions described in Section II, we com-
pute the share of democracies among initial nondemocracies and pre-
sent its evolution over time relative to the year in which the first democ-
ratization in that region took place (we remove the first democratization
in the region to avoid a mechanical increase in the share of democratic
countries at time 0). For comparison, we also plot, for the remaining re-
gions, the share of democracies among initial nondemocracies. Follow-
ing the first democratization in a region, the share of countries that de-
mocratize in that region quickly converges to that of other regions, which
illustrates the existence of waves of democratization. The bottom panel
presents an analogous figure for the share of countries that transitioned
from democracy to nondemocracy.
To formalize the existence of waves, we first define the set of countries

that may influence the demand for democracy in a given country. For
each country c, let Dct0 denote whether the country was a democracy or
21 Although Przeworski et al. (2000) challenge the existence of democratization waves,
the consensus in political science is that democracy waves exist (Doorenspleet 2000; Brinks
and Coppedge 2006; Strand et al. 2012; Treisman 2013).

22 Regional waves not only are emphasized in classic accounts of the democratizations
process, as mentioned above, but also appear to be more important than the spatial spread
of democracy mediated purely by geographic distance. In app. table A12, we use the same
formulation of regional waves introduced below and show that they have greater and more
robust explanatory power for own-country democracy than neighbors’ democracy or de-
mocracy in other countries weighted by the inverse of (geographic) distance. Further sup-
porting ideas related to the diffusion of democratic demands or discontent with nondem-
ocratic regimes, we also find amajor regional component to social unrest. In contrast, GDP
does not exhibit such a marked pattern of geographic correlation.
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FIG. 6.—Regional democratizations and reversal waves. These figures illustrate the exis-
tence of regional democracy waves. The top figure plots average democracy among initial
nondemocracies around the first democratization in the region. For comparison, it also
plots average democracy among other initial nondemocracies in other regions. The bot-
tom figure plots average democracy among initial democracies around the first reversal
in the region. For comparison, it also plots average democracy among other initial democ-
racies in other regions.
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a nondemocracy at the start of our sample, and let Rc denote the geo-
graphic region in which the country lies (using the seven regions intro-
duced in Sec. II). We posit that democracy in country c is influenced by
democracy in the set of countries Ic 5 fc 0 : c 0 ≠ c, Rc 0 5 Rc , Dc 0t0 5 Dct0g,
which includes countries in the same region that share a similar political
history, meaning that Dc 0t0 5 Dct 0 . Using these sets, we define our instru-
ment as

Zct 5
1

Icj joc 0∈Ic
Dc 0t : (4)

Here, Zct is the jackknifed average of democracy in a region � initial re-
gime cell, which leaves out the own-country observation.
The corresponding 2SLS model we estimate is given by

yct 5 bDct 1o
p

j51

gj yct2j 1 ac 1 dt 1 εct ,

Dct 5 o
q

j51

pjZct � j 1o
p

j51

fj yct2j 1 vc 1 ht 1 vct :

(5)

This is identical to our dynamic panel model above, but we treat democ-
racy as endogenous and instrument it by using the lags of Zct.
Our key assumption in this section can be written as:
Assumption 3 (exclusion restriction). E½εct jyct21, ::: , yct0 , Zct21, ::: , Zct0 ,

ac , dt � 5 0 for all yct21, ::: , yct0, Zct , ::: , Zct0 , ac, and dt and for all c and
t ≥ t 0.
Economically, this assumption amounts to imposing that, conditional

on lags of GDP and year and country fixed effects, the regional democ-
ratization wave variable Zct2j has no direct effect on the GDP per capita of
country c at time t. Hence, our exclusion restriction requires that regional
waves are significant determinants of democracy but are not themselves
caused by regional trends in future GDP. This presumption is plausible
for the reasons described above. This discussion also highlights the main
threat to the validity of our IV approach, which is a potential correlation
between regional GDP and regional democracy (not working through
the impact of a country’s own democracy on its GDP). To verify that
our results are not driven by such correlated regional trends, we present
our estimates both with and without controlling for a range of other eco-
nomic and political factors that may also spread across countries in the
same region.
The key advantage of assumption 3 over assumptions 1 and 2 is that it

allows for time-varying, unobserved country heterogeneity but requires
that such heterogeneity not be related to past regional waves of democ-
ratization. Thus, idiosyncratic factors that simultaneously influence GDP
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and the likelihood of a democratic transition in a single country would
violate assumptions 1 or 2 but not assumption 3. Particularly salient
threats to assumptions 1 and 2 include changes in social unrest or polit-
ical discontent in a nondemocratic country that make a democratic tran-
sitionmore likely while at the same time having a direct impact on future
GDP, the rise of a middle class that simultaneously contributes to future
growth prospects and articulates demands for a democratic transition.
Because these types of idiosyncratic factors are not correlated with re-
gional trends, they do not violate our assumption 3 or bias our IV esti-
mates.
B. First-Stage and 2SLS Estimates
The first-stage relations that underlie our 2SLS estimates are shown in
panel B of table 6. The sizable F-statistics for the excluded instruments
indicate that regional waves of democracy have a strong influence on
the likelihood of democracy for countries in that region. In terms of
time patterns, the largest impact is from the 1-year lag Zct21, although fur-
ther lags of our instrument continue to have an effect.
Panel A of table 6 presents our 2SLS estimates of equation (5). These

estimates are consistent when T is large and the GDP process is station-
ary, as in the dynamic panel model presented in Section III. Column 1
presents the simplest 2SLS estimate using one lag of the instrument.
The democracy coefficient is estimated at 0.966 (standard error 5 0.558),
which is slightly larger than our baseline within estimates of the dynamic
panel model. The implied long-run effect of a permanent democratiza-
tion on GDP per capita is now 26.32 percent (standard error5 17.07 per-
cent), which is similar to the one obtained in the previous sections.
Consistentwithourtreatmentofacountry’sownGDPdynamics,column2

uses four lags of Zct as instruments. This specification leads to a slightly
larger 2SLS coefficient of 1.149 (standard error 5 0.554) and a long-run
effect of 31.52 percent (standard error 5 17.42 percent). The fact that
our IV strategy produces somewhat larger effects of democracy on GDP
may reflect a downward bias introduced by time-varying unobservables
or the possibility of attenuation in our previous estimates due tomeasure-
ment error in the index of democracy. The inclusion of several lags of Zct

as instruments further allows us to perform aHansen-type overidentifica-
tion test, which provides no evidence of misspecification.
In columns 3–7, we probe the robustness of our results to the inclu-

sion of time-varying covariates that could invalidate the exclusion restric-
tion. The main concern throughout consists of other economic or polit-
ical shocks that are correlated within regions and might simultaneously
have an impact on transitions to democracy and GDP.
This content downloaded from 018.030.008.214 on October 18, 2019 09:19:11 AM
All use subject to University of Chicago Press Terms and Conditions (http://www.journals.uchicago.edu/t-and-c).



All use su
T
A
B
L
E
6

IV
E
st
im

at
es

o
f
th

e
E
ff
ec

t
o
f
D
em

o
cr

ac
y
o
n
(L

o
g)

G
D
P
pe
r
C
ap

it
a

(1
)

(2
)

C
o
va

ri
at

es
In
cl

u
d
ed

G
D
P
in

19
60

Q
u
in
ti
le
s
�

Ye
ar

E
ff
ec
ts

(3
)

So
vi
et

D
u
m
m
ie
s

(4
)

R
eg

io
n
al

T
re
n
d
s

(5
)

R
eg

io
n
al

G
D
P

an
d
T
ra
d
e

(6
)

R
eg

io
n
al

U
n
re
st
G
D
P

an
d
T
ra
d
e

(7
)

Sp
at
ia
l
L
ag

o
f
G
D
P

(8
)

Sp
at
ia
l
L
ag
s

o
f
G
D
P
an

d
D
em

o
cr
ac
y

(9
)

A
.
2S

L
S
E
st
im

at
es

w
it
h
F
ix
ed

E
ff
ec
ts

D
em

o
cr
ac
y

.9
66

1.
14

9
1.
12

5
1.
29

2
1.
69

7
1.
81

7
1.
10

7
1.
33

5
1.
36

1
(.
55

8)
(.
55

4)
(.
68

9)
(.
65

1)
(.
88

5)
(.
66

3)
(.
65

6)
(.
53

6)
(.
89

5)
L
o
n
g-
ru
n
ef
fe
ct

o
f

d
em

o
cr
ac
y

26
.3
15

31
.5
21

35
.2
26

35
.7
23

36
.7
88

41
.5
44

25
.0
16

37
.4
82

38
.4
39

(1
7.
07

5)
(1
7.
42

5)
(2
3.
84

6)
(1
9.
99

7)
(2
0.
65

7)
(1
7.
15

7)
(1
6.
00

2)
(1
7.
83

6)
(2
7.
88

3)
E
ff
ec
t
o
f
d
em

o
cr
ac
y

af
te
r
25

ye
ar
s

20
.8
36

24
.8
66

25
.6
18

27
.9
29

32
.0
51

35
.3
50

21
.3
86

29
.2
17

29
.0
11

(1
2.
86

2)
(1
2.
97

8)
(1
6.
53

8)
(1
4.
94

4)
(1
7.
70

3)
(1
4.
01

7)
(1
3.
34

2)
(1
2.
89

4)
(1
9.
69

2)
P
er
si
st
en

ce
o
f

G
D
P
p
ro
ce
ss

.9
63

.9
64

.9
68

.9
64

.9
54

.9
56

.9
56

.9
64

.9
65

(.
00

5)
(.
00

5)
(.
00

5)
(.
00

5)
(.
00

6)
(.
00

6)
(.
00

6)
(.
00

5)
(.
00

6)
H
an

se
n
p-
va
lu
e

.2
1

.1
8

.3
2

.2
8

.2
5

.0
9

.0
4

.1
9

O
b
se
rv
at
io
n
s

6,
31

2
6,
30

9
5,
49

6
6,
30

9
6,
30

9
6,
30

9
6,
30

9
6,
18

1
6,
00

9
C
o
u
n
tr
ie
s
in

sa
m
p
le

17
4

17
4

14
8

17
4

17
4

17
4

17
4

17
3

17
3

E
xc
l.
-in

st
ru
m
en

ts
F-
st
at
is
ti
c

11
9.
1

33
.2

16
.8

26
.7

23
.7

13
.6

16
.7

17
.5

4.
6

B
.
F
ir
st
-S
ta
ge

E
st
im

at
es

D
em

o
cr
ac
y
w
av
e
t
2

1
.8
00

.5
47

.5
03

.4
80

.4
98

.5
22

.5
08

.5
40

.5
86

(.
07

3)
(.
10

1)
(.
13

0)
(.
09

9)
(.
09

2)
(.
10

4)
(.
10

2)
(.
10

3)
(.
10

1)
bjec

T

t to

his content dow
 University of 
nload
Chica
ed 
go 
fro
Pre
m 
ss 
01
Te
8

8.0
rm
4

30.
s a
00
nd 
8.2
Co
14
nd
 on
itio
 O
ns
cto
 (h
be
ttp
r 18
://w
, 2
w

01
w.j
9 0
ou
9:19:1
rnals.u
1 A
ch
M
ica
go
.edu/t-and-c).



D
em

o
cr
ac
y
w
av
e
t
2

2
.1
33

.1
09

.1
33

.1
29

.1
17

.1
15

.1
36

.1
28

(.
08

1)
(.
09

4)
(.
08

0)
(.
08

1)
(.
07

9)
(.
07

8)
(.
07

8)
(.
08

8)
D
em

o
cr
ac
y
w
av
e
t
2

3
.2
27

.2
70

.2
23

.2
28

.2
21

.2
23

.2
24

.2
82

(.
06

7)
(.
07

7)
(.
06

5)
(.
07

0)
(.
06

9)
(.
07

0)
(.
07

0)
(.
07

7)
D
em

o
cr
ac
y
w
av
e
t
2

4
2
.0
87

2
.1
19

2
.0
75

2
.1
23

2
.0
83

2
.0
64

2
.0
72

2
.1
07

(.
11

0)
(.
12

6)
(.
11

0)
(.
10

6)
(.
11

3)
(.
11

3)
(.
11

3)
(.
11

6)

C
.
H
H
K
E
st
im

at
es

D
em

o
cr
ac
y

.6
90

.9
44

1.
43

5
.7
19

.8
22

1.
31

1
.8
97

1.
02

1
1.
20

6
(.
64

2)
(.
47

9)
(.
59

9)
(.
50

3)
(.
48

0)
(.
43

5)
(.
37

1)
(.
54

9)
(.
48

5)
L
o
n
g-
ru
n
ef
fe
ct

o
f

d
em

o
cr
ac
y

14
.5
12

24
.7
66

46
.7
67

18
.3
37

16
.4
13

24
.0
40

17
.2
90

29
.2
86

31
.1
11

(1
4.
70

3)
(1
4.
08

3)
(2
2.
55

6)
(1
3.
68

8)
(1
0.
70

0)
(9
.9
89

)
(8
.5
56

)
(1
8.
35

4)
(1
5.
16

7)
E
ff
ec
t
o
f
d
em

o
cr
ac
y

af
te
r
25

ye
ar
s

11
.7
68

18
.6
70

31
.0
39

13
.9
69

13
.7
78

21
.1
00

14
.6
68

21
.1
33

23
.7
02

(1
1.
44

5)
(9
.7
99

)
(1
3.
11

3)
(9
.9
35

)
(8
.5
23

)
(8
.0
38

)
(6
.7
34

)
(1
1.
94

2)
(1
0.
24

3)
P
er
si
st
en

ce
o
f
G
D
P

p
ro
ce
ss

.9
52

.9
62

.9
69

.9
61

.9
50

.9
45

.9
48

.9
65

.9
61

(.
01

1)
(.
00

8)
(.
00

8)
(.
00

9)
(.
01

0)
(.
01

0)
(.
01

0)
(.
00

9)
(.
00

8)
O
b
se
rv
at
io
n
s

6,
16

1
6,
16

1
5,
37

4
6,
16

1
6,
16

1
6,
16

1
6,
16

1
6,
13

2
5,
96

0
C
o
u
n
tr
ie
s
in

sa
m
p
le

17
4

17
4

14
8

17
4

17
4

17
4

17
4

17
3

17
3

N
o
te

.—
T
h
is
ta
b
le

p
re
se
n
ts
IV

es
ti
m
at
es

o
f
th
e
ef
fe
ct

o
f
d
em

o
cr
ac
y
o
n
lo
g
G
D
P
p
er

ca
p
it
a.
T
h
e
re
p
o
rt
ed

co
ef
fi
ci
en

t
o
f
d
em

o
cr
ac
y
is
m
u
lt
ip
li
ed

b
y
10

0.
P
an

el
A
p
re
se
n
ts
2S

L
S
es
ti
m
at
es

in
st
ru
m
en

ti
n
g
d
em

o
cr
ac
y
w
it
h
u
p
to

fo
u
r
la
gs

o
f
re
gi
o
n
al
d
em

o
cr
ac
y
w
av
es

an
d
th
e
p-
va
lu
e
o
f
a
H
an

se
n
o
ve
ri
d
en

ti
fi
ca
ti
o
n

te
st
.
P
an

el
B
p
re
se
n
ts

th
e
co

rr
es
p
o
n
d
in
g
fi
rs
t-
st
ag
e
es
ti
m
at
es

an
d
th
e
ex

cl
u
d
ed

(e
xc
l.
)-
in
st
ru
m
en

ts
F
st
at
is
ti
c.

P
an

el
C
p
re
se
n
ts

re
su
lt
s
u
si
n
g
th
e
H
H
K

(H
ah

n
et

al
.
20

01
)
es
ti
m
at
o
r
in
st
ru
m
en

ti
n
g
d
em

o
cr
ac
y
w
it
h
u
p
to

fo
u
r
la
gs

o
f
re
gi
o
n
al

d
em

o
cr
ac
y
w
av
es

(e
xc
ep

t
fo
r
co

l.
1,

w
h
er
e
w
e
u
se

o
n
ly

o
n
e

la
g)
.I
n
al
ls
p
ec
ifi
ca
ti
o
n
s
w
e
co

n
tr
o
lf
o
r
a
fu
ll
se
t
o
f
co

u
n
tr
y
an

d
ye
ar

fi
xe

d
ef
fe
ct
s
an

d
fo
u
r
la
gs

o
f
G
D
P
p
er

ca
p
it
a.
In

ad
d
it
io
n
,w

e
co

n
tr
o
lf
o
r
th
e
co

va
ri
at
es

sp
ec
ifi
ed

in
ea
ch

co
lu
m
n
la
b
el
an

d
d
es
cr
ib
ed

in
th
e
te
xt
.S
ta
n
d
ar
d
er
ro
rs
ro
b
u
st
ag
ai
n
st
h
et
er
o
sk
ed

as
ti
ci
ty
an

d
se
ri
al
co

rr
el
at
io
n
at

th
e
co

u
n
tr
y
le
ve
la
re

in
p
ar
en

th
es
es
.

Al
l u
se 
sub
ject 

This
to U
 co
niv
nte
ers
nt 
ity
dow
 of
n
 C
loa
hic
ded
ago
 fr
 P
om
res
8

 0
s T
5

18.
erm
03
s

0.0
 an
08
d C
.21
on
4
d

 on
itio
 O
ns
cto
 (h
ber
ttp:
 18
//w
, 2
w

019 09:19:11 AM
w.journals.uchicago.edu/t-and-c).



86 journal of political economy

All
In column 3, as in the OLS results, we control for a full set of interac-
tions between GDP quintiles in 1960 and year dummies, which take out
common shocks related to the initial level of development of different
countries and could be correlatedwithin regions. In column4, we include,
as we did in table 2, interactions between a dummy for Soviet and Soviet
satellite countries and dummies for the years 1989, 1990, 1991, and post-
1992, which verify that our results are not driven by the geographically con-
centrated transitions away from socialism. Both specifications lead to only
modest changes in our first-stage and 2SLS estimates.
In columns 5–7, we directly control for regional economic variables

that may influence the onset of a regional wave in democracy and eco-
nomic conditions simultaneously. In column 5, we deal with unobserved
regional heterogeneity by including region-specific trends. Panel B shows
that these controls have little impact on our first-stage relationships, bol-
stering our confidence that regional democratization waves are not corre-
lated with other regional trends. The resulting 2SLS estimates are some-
what larger in this case than before, but the implied long-run effects
remain similar.
In column6,we control for observable shocks at the level of the region�

initial regime cell. Intuitively, GDP in a country may be influenced by con-
temporary GDPor other economic variables, such as trade patterns among
countries in the same cell. We address these concerns by including average
GDP and trade in each cell on the right-hand side. Because contempora-
neous values of these variables are endogenous, we instrument them by us-
ing four of their lags. Panel B once again shows a robust and similar first
stage. The 2SLS estimate for democracy in panel A is larger than the base-
line, but with only modestly greater long-run effects. These results are par-
ticularly reassuring in conjunction with those reported in column 7 of ta-
ble 4, which showed very similar estimates whenwedirectly controlled for a
full set of region � initial regime cell � year effects, thus focusing on the
complement of the variation being exploited here.
Regional correlation in political variables, such as unrest or political

instability, can lead to a violation of our exclusion restriction if they
spread across countries. To deal with this concern, column 7 extends the
model in column 6 by also controlling for average unrest in each region �
initial regime cell, instrumented via its lags. Because our results in Sec-
tion VI suggest that social unrest may be endogenous to democracy, this
is a demanding specification that may attenuate the impact of democracy
on GDP. Nevertheless, the results remain similar to the baseline specifica-
tion in column 2.
Columns 8 and 9 develop a complementary strategy against the threat

posed by regionally correlated omitted factors and explicitly model the
spatial correlation of GDP, yct, and GDP shocks, εct. First, we allow GDP to
be spatially correlated as a function of the inverse of the distance be-
This content downloaded from 018.030.008.214 on October 18, 2019 09:19:11 AM
 use subject to University of Chicago Press Terms and Conditions (http://www.journals.uchicago.edu/t-and-c).



democracy does cause growth 87
tween countries. Specifically, in column 8 we include a weighted average
Wdyt of GDP in other countries as a covariate and instrument it by using
four of its lags (see Kelejian and Prucha [1998], Anselin [2001], and Lee
[2007] on the estimation of spatial panel models). Here, Wd is the
N � N matrix of inverse distances between countries with 0s on the di-
agonal (where N is the number of countries), and yt is an N � 1 vector of
GDP at time t in all countries. The results in this case continue to be pre-
cisely estimated and are similar to our baseline findings.
In column 9, we estimate a more demanding model in which we also

allow the GDP shocks, εct, to be spatially correlated. Specifically, let εt de-
note the N � 1 column vector of time t error terms εct in the GDP equa-
tion (5). We assume that εt satisfies the spatial autoregressive process,

εt 5 lWdεt 1 z t , (6)

where zt is an error term that is independent across countries. This spec-
ification for the error term allows a fairly flexible pattern of correlation
in GDP across countries.
To estimate this model, we must include the “spatial lags” of all of our

right-hand-side variables, WdDt , W
dyt , W

dyt21, W
dyt22, W

dyt23, and Wdyt24

on the right-hand side and instrument them by using their first four time
lags. Hence, WdDt21, W

dDt22, W
dDt23, and WdDt24 are part of the instru-

ment list. In this case, our model continues to be identified because the
matrix of inverse distances, Wd , that governs the spatial correlation of
GDP does not coincide with the regional pattern that mediates democ-
ratization waves (which was specified in eq. [4]).
Indeed, we find it plausible that the correlation of GDP shocks across

countries depends on geographic distance, while democratization waves
take place within regions, since, as discussed in note 22, protests and dis-
content with nondemocracies appear to have a marked regional ele-
ment. Consistent with this reasoning, the first stages shown in panel B
of table 6 indicate that the relationship between regional democratiza-
tion waves and country-level transitions to democracy is essentially unaf-
fected by the inclusion of the inverse-distance-weighted GDP and de-
mocracy in other countries. Our 2SLS estimate in this case is of a similar
magnitude but somewhat less precisely estimated. This is not surprising,
given the difficulty of separately estimating the spatial GDP correlation
and the effect of regional democratization waves.
Panel C presents the corresponding HHK estimates described in Sec-

tion III, but now we use lags of Zct as external instruments for democracy.23
23 In particular, using the notation from n. 10, we estimate the model y*ct 5 bD*
ct 1

op
j51gj y*ct2j1ε*ct , with the Nagar estimator, separately for t 5 1, 2, ::: , T 2 1. We use fycsgt21

s51

and Zct21, ::: , Zct24 as instruments. These T 2 1 estimators are consistent (even with many in-
struments) and are again combined with efficient weights.
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All
This estimator is consistent for finite T as long as our exclusion restriction
in assumption 3 holds. The results are broadly similar to our IV estimates.
In the online appendix, we report a number of additional robustness

checks for our IV estimates. Appendix table A13 explores the sensitivity
of our IV results to outliers. In addition, we investigated the sensitivity of
our IV results to different constructions of the instrument in appendix
table A14. For example, we find similar results when we construct the in-
strument using alternative codings of the initial regime or using finer
distinctions among initial regimes (e.g., British colonies, French colo-
nies, civil dictatorships, military dictatorships, mixed and presidential
democracies, parliamentary democracies, royal dictatorships, and social-
ist regimes). We further constructed an alternative instrument computed
as a jackknifed average of democracy in each region interacted with a full
set of region� initial regime dummies. This instrument produced similar
results as well.
In summary, relying on the plausibly exogenous sources of variation in

democracy resulting from regional democratization waves leads to esti-
mates of the impact of democracy on GDP that are in the ballpark of
our results in Sections III and IV. It is particularly reassuring that this
IV strategy, which models selection into democracy and nondemocracy
in an entirely different way than our first two strategies, nonetheless pro-
duces very similar estimates.
VI. Mechanisms
In this section, we use our design to explore the potential mechanisms
via which democracy might affect growth, even though we cannot defin-
itively distinguish across these mechanisms or rule out the possibility
that there are other intermediating variables at work.
We estimate models of the form

mct 5 bDct 1o
p

j51

gj yct2j 1o
p

j51

hjmct2j 1 ac 1 dt 1 εct , (7)

where mct is one of several potential channels, including the share of in-
vestment in GDP (in logs), TFP (in logs), the measure of economic re-
forms introduced by Giuliano et al. (2013; normalized between 0 and
100), the share of trade in GDP (in logs), the share of taxes in GDP (in
logs), primary school enrollment, secondary school enrollment, child
mortality rates (in logs), and the social-unrest dummy introduced above.
Besides controlling for the dip in GDP that precedes a democratization,
the lags of GDP on the right-hand side of equation (7) help remove the
mechanical effect of greater GDP on some of these intermediating vari-
ables.
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Table 7 presents estimates of equation (7) using the within estimator
(corresponding to col. 3 of table 2), our preferred specification for the
2SLS estimator (corresponding to col. 2 of table 6, panel A), and our
preferred specification for the HHK estimator, which uses the regional
waves as instruments for democracy (corresponding to col. 2 of our IV
table, table 6, panel C).
In all specifications we find that democracy increases the likelihood of

economic reforms, tax revenue as a percentage of GDP, and enrollment
in primary and secondary education and reduces child mortality (al-
though for some of these variables, the 2SLS estimates become consider-
ably larger). We also obtain evidence of positive effects of democracy on
investment and openness to trade and negative estimates on social un-
rest, but these estimates are not precise in all specifications. Finally, we
find no evidence of an impact of democracy on TFP.
Overall, these results suggest that democracymight be working through

a number of channels. In particular, democracies seem to enact economic
reforms that are conducive to growth.Democracies also seem to raisemore
taxes and invest more on public goods related to health and schooling,
which may contribute to growth. In addition, democracy seems to reduce
social unrest, which could also have a positive impact on economic growth.
Of course, our strategy does not allowus to conclusively establish that these
are the most important mechanisms, as they may be themselves outcomes
of economic growth, but the fact that these variables increase following a
democratization—even controlling for lags of GDP per capita—suggests
that they are prime candidates for the channels through which democracy
might cause growth.
VII. Does Democracy Need Development?
As hinted in Section I, many critics of the view that democracy is good for
economic performance suggest that democracy will be economically costly
when certain preconditions, especially related to economic development
and high human capital, are not satisfied. For example, Richard Posner
(2010) has argued, “Dictatorship will often [be] optimal for very poor
countries. Such countries tend not only to have simple economies but also
to lack the cultural and institutional preconditions to democracy,” while
David Brooks (2013) stated, in the wake of the Egyptian coup of 2013,
“It’s not that Egypt doesn’t have a recipe for a democratic transition. It
seems to lack even the basic mental ingredients.”
We investigate this hypothesis by considering interactions between de-

mocracy and the level of economic development (as proxied by the log of
GDP per capita) and human capital (as proxied by the share of the pop-
ulation with secondary schooling, from the Barro-Lee data set). If this
hypothesis is valid, we should expect the interaction terms to be positive
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democracy does cause growth 93
and significant in both cases and the main effect of democracy for low-
economic-development or low-schooling countries to be negative.
Table 8 presents the results from this exercise. We focus on the same

three estimators as in table 7 (the within estimator, the 2SLS estimator,
and the HHK estimator instrumenting for democracy and its interac-
tions). Columns 1–4 present interactions with the log of GDP per capita,
and columns 5–8 present interactions with the share of the population
with secondary schooling. In columns 1 and 5, we interact democracy
with the baseline level of GDP per capita (col. 1) and secondary educa-
tion (col. 5) that prevailed in 1960. In columns 2 and 6, we interact de-
mocracy with the baseline level of GDP per capita (col. 2) and secondary
education (col. 6) in 1970. In columns 3 and 7, we interact democracy
with the baseline level of GDP per capita (col. 3) and secondary educa-
tion (col. 7) in 1980. Finally, in columns 4 and 8, we interact democracy
with the lagged level of GDP per capita (col. 4) or secondary education
in the 5 years before each observation (col. 8). In all models we evaluate
the main effect of democracy at the bottom 25th percentile of the inter-
action variable, so that it indicates whether democracy has a negative ef-
fect for countries at a low level of economic development or with low lev-
els of schooling.
The patterns in table 8 are fairly clear. There is no significant interac-

tion between democracy and the income level of a country that democ-
ratizes. The impact of democracy does not seem to depend on the level
of development. Unlike popular claims in the literature, democracy does
not have a negative effect for countries with low income levels. In fact, all
of the main effects of democracy, which are computed for countries at
the 25th income percentile, are positive, and some are significant.
Only the interactions with the share of the population with secondary

schooling play a significant role. These results, which are reported in col-
umns 5–8, indicate that democracy is more conducive to growth in coun-
tries withmore educated people than in others. Nevertheless, these interac-
tions are quantitatively small; the effect of democracy is not negative, even
for countries at the 25thpercentile of education in the toppanel.Moreover,
we do not find a similar pattern for the interactions between democracy
and the share of the population with primary and tertiary education.
Our strategy does not reveal what drives the interaction with second-

ary schooling. It could be that, as some experts believe, democracy works
better with a more literate and modernized population (although Ace-
moglu et al. [2005, 2009] find no evidence that democracies aremore sta-
ble ormore likely to emerge when human capital is high), or, as suggested
in Acemoglu and Robinson (2006) and Galor and Moav (2006), high hu-
man capital might reduce the stakes of distributional conflicts in society,
making democracymore stable. Our preferred interpretation is the latter,
in part because we do not find any evidence of significant interactions
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with other variables related to howmodernized the population is, such as
the income level.
VIII. Conclusion
Skepticism about the performance of democratic institutions is as old as
democracy itself. Plato (1908, 564) denigrated democracy as the second
worst form of government after tyranny, arguing that “in democracy they
[the class of idle spendthrifts] are almost the entire rulingpower.”Aristotle
(1912, 86) similarly thought that “it is not safe to trust them[thebulk of the
people] with the first offices in the state, both on account of their iniquity
and their ignorance; from the one of which they will do what is wrong,
from the other they will mistake.” The view that democracy is a constraint
on economic growth has recently been gaining ground.
In this paper, we show that once the dynamics of GDP are controlled for

in a fixed-effects OLS regression, there is an economically and statistically
significant positive effect of democracy on future GDP per capita. This re-
sult remains true inGMMestimates that account for any bias due to lagged
dependent variables, as well as with semiparametric estimators that model
the propensity to transition to democracy (and nondemocracy), by using
lags of GDP. Our preferred specifications imply that long-run GDP in-
creases by about 20–25percent in the 25 years following a democratization.
We also document that democratizations take place in regional waves:

a country is more likely to transition to democracy or nondemocracy
when the same transition recently occurred in other countries in the
same region. We exploit this source of variation to identify the effect
of democracy on GDP. Using regional waves as an instrument for democ-
racy, we corroborate our finding that democracy increases GDP.
The triangulation of evidence from dynamic linear panel data models,

semiparametric matching, and IV methods, all leading to fairly similar
estimates of the impact of democracy on GDP, gives us confidence that
there is a positive causal effect of democracy on economic growth. Our
evidence also suggests that democracy fosters higher GDP by enacting
economic reforms, improving fiscal capacity and the provision of school-
ing and health care, and perhaps also by inducing greater investment
and lower social unrest.
In contrast to the popular claims that democracy is bad for growth at

early stages of economic development, we find no heterogeneity by level
of income. There is some heterogeneity depending on the level of hu-
man capital, but these effects are not large enough to lead to negative
effects of democracy for countries with low human capital.
Taken together, our results suggest that democracy ismore conducive to

economic growth than its detractors have argued and that there are many
This content downloaded from 018.030.008.214 on October 18, 2019 09:19:11 AM
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complementarities between democratic institutions and proximate causes
of economic development. Work using cross-country and within-country
variation to shedmore light on how democracy alters economic incentives
and organizations and to pinpoint what aspects of democratic institutions
are more conducive to economic success is an obvious fruitful area for fu-
ture research. An exploration of the possibly more complex interactions
between political regimes and economic outcomes, incorporating, among
other things, nonlinear dynamics, multiple regime types, and richer het-
erogeneous effects, is another important area of future inquiry.
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