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Democracy and Economic Growth:
A Reassessment

Hsin-Yi Lin and Yu-Hsiang Hsiao*

This paper revisits the relationship between democracy and economic
growth using a quantile regression method based on dynamic panel
data. It explores the heterogeneous effects of democratization on eco-
nomic growth when the effects depend on growth rates. Our evi-
dence suggests that democracy can foster or hinder growth, depend-
ing on a country’s growth rate. The effects of democracy on growth
are positive and strong in countries with low growth rates, and weak
in countries with high growth rates. The results imply that the lower
the growth rate is, the more democracy is beneficial. We conclude
that democracy fosters economic growth when countries are experi-
encing low or moderate growth. When countries have already experi-
enced high growth, democracy is not conducive to economic growth.
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1 Introduction

Does democracy foster or hinder economic growth?1 Before the mid-2000s,
the predominant view, based on cross-country growth studies, was that democ-
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n this paper, we are interested in the effect of democracy on growth. There is also a large

empirical literature that considers the opposite effect, that of income on democracy. See, for
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racy has either a negative or no effect on growth; see Barro (1996) and
Tavares and Wacziarg (2001). However, Rodrik and Wacziarg (2005) and
Gerring et al. (2005) argued that these earlier cross-national studies only ad-
dress the long-run relationship and do not investigate the short-run effects
of democracy on growth. Thus, Rodrik and Wacziarg (2005), Papaioan-
nou and Siourounis (2008a), and Madsen, Raschky, and Skali (2015) used
a panel data method to consider country fixed effects and obtained a posi-
tive relationship between growth and democracy. Recently, Acemoglu et al.
(2019) further controlled the dynamics of gross domestic product (GDP)
and found a robust positive effect of democracy on growth. Although re-
cent studies have found a positive relationship between economic growth
and democracy, the view that democracy is a hindrance for growth remains
prevalent. East Asian countries, such as China or Singapore, are examples of
countries with high growth rates and low values for democratic measures.

In addition, some studies have found that the effects of democracy on
growth are heterogeneous. Temple (2000), Sturm and De Haan (2005),
and De Haan (2007) suggested that the coeflicient on democracy should
be allowed to vary across countries. Rodrik and Wacziarg (2005), Aghion,
Alesina, and Trebbi (2007), and Persson and Tabellini (2008) also observed
that the growth effects of democracy are heterogeneous across countries.
These arguments indicate that the effect of democracy on growth could dif-
fer between countries or regions. Assiotis and Sylwester (2015) found that
positive effects of democracy diminish and turn negative in countries with
strong law and order. Flachaire, Garcfa-Penalosa, and Konte (2014) argued
that political institutions are crucial determinants of growth, depending on
different growth regimes. Acemoglu et al. (2019, p. 50) also found that the
positive effects of democracy diminish and concluded that “after a democ-
ratization, GDP increases gradually until it reaches a level 20-25% higher
than what it would reach otherwise.” Based on their studies, the democratic
effect on growth is heterogeneous and depends on growth rates.

What accounts for the heterogeneity in the democratic effect on growth?
Rodrik (1999) noted that countries that experienced low growth were those

instance, Barro (1999), Papaioannou and Siourounis (2008b), Acemoglu et al. (2008), and
Gundlach and Paldam (2009).
2There is also a literature concerning the effect of democracy on growth depending on

the level of development, in contrast to our focus on growth rates; see Aghion, Alesina, and

Trebbi (2007).
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with weak institutions for conflict management, high levels of social conflict,
and high inequality. According to the growth theory of Galor, Moav, and
Vollrath (2009), democratizations can lower the inequality that adversely af-
fects the emergence of institutions that promote human capital and thus,
increase the growth process. This shows that countries experiencing low or
negative economic growth rates have higher democratic effects on growth.
For example, democratization in sub-Saharan Africa increased economic
growth more than has been the case in other regions. On the other hand,
countries in high-growth periods have strong institutions for conflict man-
agement, a high degree of law and order, and low inequality. Assiotis and
Sylwester (2015, p. 647) argued that “In such a case, the benefits of democ-
ratization on economic growth would diminish where law and order is already
strong compared to where it is weak.” Therefore, the positive effect of democ-
racy on growth decreases and might become negative in countries with high
growth rates.

This article introduces a quantile regression method to explain the effect
of democracy on growth, along with different growth rates.’ At different
quantiles of growth rate, this methodology allows us to assess the possibility
of parameter heterogeneity and to obtain the sign and magnitude of esti-
mates concerning the effect of democracy on growth. Thus, the advantage
of using the quantile regression method is that it provides greater flexibility
in determining the relationship between democracy and growth across dif-
ferent growth periods. Unlike a cross-country regression, which would di-
vide countries into high- or low-growth countries, quantile regression does
not arbitrarily divide countries based on their levels of growth; the growth
levels are determined by the characteristics of the data through the use of
the quantile regression. The other advantage is that the quantile regression
method is a robust estimation concerning the quantiles instead of the mean
of growth rates and thus, it can deal with the problems of outliers in the
growth studies.

Furthermore, because countries differ in many institutional and histori-
cal aspects, a panel data model is required to capture the unobserved hetero-
geneity of the fixed effects of each country when investigating the relation-

3Some studies in the existing literature have used quantile regressions to examine the
effects of institutions on economic growth. For example, Cavalcanti and Novo (2005) inves-
tigated the relationship between nations’ institutions and growth. Billger and Goel (2009)

examined the effect of political and economic freedom on corruption.
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ship between democracy and growth. Panel data analyses, such as those in
Rodrik and Wacziarg (2005), Papaioannou and Siourounis (2008a), Assiotis
and Sylwester (2015), and Acemoglu et al. (2019), have considered unob-
served heterogeneity. However, they focused only on the “average” growth
effect of democracy, and did not develop a quantile regression approach that
models the heterogeneous effect of democracy along with different growth
rates. Thus, a method combining both quantile regression (parameter het-
erogeneity) and panel data (unobserved heterogeneity) should be considered
to address the “double heterogeneiry.” This article uses the panel data quantile
regression method of Koenker (2004) which explores the heterogeneous ef-
fect of democratization on economic growth when the effect depends on the
growth rates, while accounting for time-invariant unobserved heterogeneity
across countries and periods. The method ideally models the “double het-
erogeneity” phenomenon of the relationship between political democracy
and economic growth.

To further capture the persistence in economic growth, we apply the
dynamic panel data quantile regression (DPQR) method of Lin (2015) to
control for lagged growth in the growth regression. In her paper, Lin (2015)
suggests a fitted value approach to eliminate the dynamic bias and develops
a two-stage estimation procedure. Comparing with the methods of Galvao
and Montes-Rojas (2010) and Galvao (2011), Lin’s estimator competes effi-
ciently with those methods applying to the DPQR model; see Lin (2015).
In addition, democracies and dictatorships have different chances of sur-
vival under various economic conditions; we thus need to account for the
possibility that the level of democracy itself may also be endogenous. There-
fore, in the first stage, we obtain the fitted values of the lagged dependent
variable and democracy by regressing them on their respective potential in-
struments. In the second stage, we use the fitted values to replace the lagged
dependent variable and democracy and implement the quantile regression
panel data model. Thus, this paper contributes to the literature by propos-
ing a two-stage estimation method that allows for parameter heterogeneity
and unobservable heterogeneity, as well as persistence and endogeneity in
studying the relationship between democracy and growth.

This paper provides a comprehensive empirical examination of the het-
erogeneous impacts of democracy on economic growth, using panel data
that span 108 countries during the period 1960-2011. Unlike the ordinary
regression estimates obtained in the previous literature that only provide an
average effect, our empirical results show that the quantile regression esti-
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mates of the coefficients of democracy on economic growth decrease along
with the quantiles of growth. For the 0.1-0.3 quantiles, the estimates of
democracy are larger than one; for the 0.4-0.7 quantiles, the estimates lie
between zero and one; and for the 0.8-0.9 quantiles, the estimates of democ-
racy are smaller than zero. This shows that the quantile regression estimates
for the growth effect of democratization are heterogeneous and vary across
different levels of growth rates. Thus, we build on and complement Assiotis
and Sylwester (2015), Flachaire, Garcfa-Penalosa, and Konte (2014), and
Acemoglu et al. (2019) by using quantile regression.

In addition, the quantile effects of democracy on economic growth are
significantly positive for the lower and middle quantiles of growth and are
insignificant at the higher quantiles of growth. The results demonstrate
that democracy fosters economic growth in low- and moderate-growth pe-
riods, and is not conducive to growth in high-growth periods. Our analysis
supports the view that became dominant after the mid-2000s, namely that
the short-run effect of democracy on growth is positive for most countries;
see, for example, Rodrik and Wacziarg (2005), Papaioannou and Siourounis
(2008a), and Acemoglu et al. (2019). Our analysis can also help explain the
pessimistic view that democracy may hinder growth in countries in high-
growth periods. The empirical results suggest that considering the heteroge-
neous effects of democracy on growth is important in resolving the differing
views of the existing studies. We conclude that the benefits of democratiza-
tion are higher when economies experience lower growth rates.

To capture persistence in economic growth, we control the dynamics of
GDP growth. The finding is robust to the dynamic specification, namely
democracy is estimated to have heterogeneous and monotonic effects on
economic growth, dependent on the growth rates. We also consider con-
trolling lags of GDP per capita and the results obtained are similar. For
more robustness, we use various indicators for democracy, consider differ-
ent subsamples, and include further controls. Finally, to identify the effect
of democracy on economic growth, we employ the two-stage quantile re-
gression of Lin (2015) with four instrumental variables to control for the
endogeneity of democracy. Our results confirm that there are heterogeneous
and asymmetric effects of democracy on economic growth and suggest that
the asymmetric effects may be a function of the distribution of growth. We
conjecture that the reason why some studies find only a positive association
between democracy and growth is because of the “averaging” effects of differ-
ent levels of growth. If one averages those asymmetric effects of democracy
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on economic growth, then the opposite effects experienced in high, middle,
and low growth rates offset each other, resulting in positive effects. Using
the applied method, we can explain both the positive and weakly negative
views in the literature.

This paper proceeds as follows. Section 2 reviews the related literature.
Section 3 introduces the econometric technique and defines the data. Sec-
tion 4 discusses the results and provides robustness checks. Section 5 con-
cludes the paper. The Appendix contains further information on the list of
countries examined in the paper.

2 Related Literature

The nature of the relationship between democracy and economic growth
is a long-standing controversy. A number of scholars argue that there is a
positive relationship. Gerring et al. (2005) emphasized that democratic his-
tory has an effect on economic performance. That is, the longer a country
remains democratic, the greater will be the aggregate effect of democracy
on growth. Their empirical results showed that a prolonged democratic ex-
perience has a positive effect on growth performance. Doucouliagos and
Ulubasoglu (2008) employed a meta-regression analysis on a population of
483 estimates derived from 84 studies, and found that democracy has sig-
nificantly positive indirect effects on economic growth through higher hu-
man capital, lower inflation, lower political instability, and higher levels of
economic freedom. Papaioannou and Siourounis (2008a) utilized a panel
data model to control for omitted variables in the study of democracy and
growth, and identified permanent democratic transitions to avoid a mea-
surement error problem. Their empirical results for 174 countries over the
period 1960-2005 showed positive effects of democratization on economic
growth in the long run.

Madsen, Raschky, and Skali (2015) examined the income and growth
effects of democracy using a dataset for 141 countries over two long peri-
ods, 1820-2000 and 1500-2000. They found that countries democratizing
from complete autocracy can improve their income by between 158% and
278%. Griindler and Krieger (2016) also found a positive relationship link-
ing growth to democracy for 185 countries over the period 1981-2011 by
using a mathematical algorithm for pattern recognition to measure democ-
racy. Acemoglu et al. (2019) argued that, on average, democratizations are
preceded by a temporary dip in growth, based on investigating a panel of
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countries from 1960 to 2010 using a dynamic panel data approach to con-
trol for both country fixed effects and model GDP dynamics. They provided
evidence that democracy has a significant and positive effect on growth.
They further found that democracy increases growth by encouraging in-
vestment, increasing schooling, inducing economic reforms, improving the
provision of public goods, and reducing social unrest.

Conversely, Barro (1996) employed a panel of about 100 countries from
1960 to 1990 and his empirical results showed that the overall effect of
democracy on growth is weakly negative and that there is a nonlinear re-
lationship between democracy and growth. Democracy enhances growth
at low levels of democracy, but depresses growth when a moderate level of
democracy has been attained. Tavares and Wacziarg (2001) employed a sys-
tem of simultaneous equations in their empirical study of 65 industrial and
developing countries in the period 1970-1989, which showed that the over-
all effect of democracy on economic growth is moderately negative, once
the indirect effects are accounted for. Sturm and De Haan (2005) argued
that outlier and parameter heterogeneity is an important problem that has
largely been ignored. They combined robust estimation and extreme bound
analysis to control problems of outliers and model uncertainty. The re-
sults suggested that the effects of democratic freedom and political rights on
growth are insignificant. Aisen and Veiga (2013) used the system general-
ized method of moments estimator for linear dynamic panel data models on
a sample of 169 countries from 1960 to 2004. They found that a higher
degree of political instability lowers the economic growth rates, and that
democracy may have a small negative effect on growth.

The above review suggests that the previous theoretical and empirical
studies provide inconclusive evidence on the relationship between democ-
racy and economic growth. Some studies have found that the effects of
democracy on growth are heterogeneous. Temple (2000) pointed out that
model uncertainty, parameter heterogeneity, and outliers are important econo-
metric problems in the growth literature. He argued that parameters should
be allowed to vary across countries, and suggested adapting extreme bound
analysis to address all three problems. De Haan (2007) also noted that most
studies in the literature have been criticized for ignoring sample heterogene-
ity, the role of outliers, and measurement error in relation to political vari-
ables. Rodrik and Wacziarg (2005) used a panel data model for 154 coun-
tries from 1950 to 2000 and found that democratic transitions have a posi-
tive effect on economic growth in the short run. In particular, they observed
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that there is tremendous heterogeneity of country experiences with democ-
ratization. Persson and Tabellini (2008) used a semi-parametric method that
combined matching and difference-in-differences methods, and their empir-
ical results for countries over 1960-2000 showed that the growth effects of
democracy are positive and heterogeneous across countries.

Other papers consider that the impacts of democracy on growth may
depend on a country’s characteristics, such as technology, growth regimes,
or the degree of law and order. Aghion, Alesina, and Trebbi (2007) argued
that democracy has different effects on different sectors of the economy that
depend on the specific characteristics of the technology and the industry’s
market. They explained that an important channel of this effect is free-
dom of entry in markets. More advanced economies benefit more from
democratic institutions and the demand for democracy should increase with
the level of GDP per capita. They employed disaggregated data on indus-
trial sectors’ growth rates for 180 countries for the period 1963-2003 and
presented evidence that democracy has different influences on growth in
different sectors. Flachaire, Garcfa-Penalosa, and Konte (2014) indicated
that political institutions are crucial determinants of growth, depending on
different growth regimes. They employed a two-regime model for 79 coun-
tries over the period 1975-2005. They found empirically that both types
of institutions affect growth, and that the marginal impacts of the growth
determinants vary across regimes. In particular, political institutions are the
key factor that determine to what regime a country belongs. Assiotis and
Sylwester (2015) argued that the effects of democracy on growth depend on
the degree of law and order. Basing their study on 118 countries between
1984 and 2010, they found positive effects of democracy in countries where
law and order is weak. The benefits of democratization are highest where in-
stitutional environments are least advantageous for economic growth. The
positive effects weaken or become negative in countries where law and order
is strong.

3 Methodology and data

3.1 Quantile regression and panel data models

This paper specifies the empirical model for the panel data quantile regres-
sion model, given the quantile 7 € (0, 1) is specified as follows:

i =i + B@dis +x[,y(T) + u; (7),
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where g;; = (In(yi) — In(yi;—1)) x 100 is the annual economic growth
rate of country i in period #; 1; represents country-specific fixed effects; d; ;,
which is the main variable of interest, represents the democracy index, which
lies between zero and one, with one corresponding to the most democratic
set of institutions; and x; , represents all other growth-related covariates and
a constant. The parameter B(7) measures the effect of democracy on eco-
nomic growth at different growth rates and is a function of the quantiles.
Here, y(7) is a vector of parameters representing the effects of growth on
the other growth-related covariates and it depends on the quantile 7. We
note that 1; is intended to capture some individual specific effect or un-
observed heterogeneity that is not adequately controlled for by the other
regressors in the model. In our application, 1; represents the country fixed
effects and is specified as not depending on the quantile, that is, the ns have
a pure location-shift effect on the conditional quantiles of g; ;.

This empirical specification can be used to model the heterogeneous ef-
fects of democracy on economic growth and the unobserved heterogeneity
of countries by combining the quantile regression method and a panel data
model. Koenker (2004) proposed the adoption of the penalized quantile re-
gression method, whereby the fixed effects involve a pure location shift and
are subject to shrinkage toward a common value, along with a tuning param-
eter. To estimate the coefficients at different quantiles, B(z) and 7 (1) can
be obtained by estimating the model for several quantiles simultaneously:

g N T N
min ) Y Y ooy (80— i — B@diy — x{,y (@) =2 ) Imil.

by k=1 i=1 t=1 i=1

where p; () = u(t —1y,<q)) is the piecewise linear quantile loss function or
“check” function for 7 € (0, 1). The weights wi control the relative influ-
ence of the g quantiles {7}, - - - , 7,} on the estimation of the n; parameters.

As it appears to be important to control for lagged growth, we include
the lagged value of the economic growth rate on the right-hand side to cap-
ture persistence in economic growth. The dynamic panel data model is
specified as follows:

g =M +a(t)gii—1 + B(D)diy + x[,y(T) + u; (7)), (1)

where g; ;_; is the one-year lagged annual growth rate and «(7) is the result-
ing parameter. The dynamic panel data model is able to capture the dynamic
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relationship of variables of interest, control for unobserved individual het-
erogeneity, and reveal heterogeneity effects of regressors on the growth rate.
As the first-differencing procedure is not feasible in the conditional quan-
tile function, the DPQR model should be estimated directly; however, the
correlation between the lagged dependent variable and the fixed effect pro-
duces a dynamic bias in the estimation. Several studies have proposed ways
to solve this endogeneity. For example, Arias, Hallock, and Sosa-Escudero
(2001), following the control function approach, suggested a two-stage es-
timation. Galvao and Montes-Rojas (2010) and Galvao (2011) introduced
the instrumental variable method for a DPQR model. Lin (2015) suggests a
fitted-value approach to eliminate the dynamic bias and develops a two-stage
estimation procedure. The first stage estimates the fitted value of g; ,—;. The
second stage applies the method of Koenker (2004) for the dynamic panel
data model. Comparing with the estimators of Koenker (2004), Galvao and
Montes-Rojas (2010) and Galvao (2011), the proposed estimator of Lin
(2015) performs better than the other estimator regarding the bias and root
mean squared error in her Monte Carlo simulations. For more details on the
two-stage method, see Lin (2015).

As empirical studies on the growth effects of democratization have indi-
cated, the democracy variable may be endogenous. Note that two sources of
endogeneity arise in our paper: the first source is the lagged dependent vari-
able in the dynamic panel data model, and the second source is the democ-
racy variable. To identify the effect of democracy on economic growth, we
follow the two-stage procedure in the previous paragraph to account for en-
dogeneity. The first stage is that, for the first endogeneity from the lagged
dependent variable, we obtain the fitted value of the lagged dependent vari-
able, g; ;1 by regressing it on potential instruments. A practical formulation
for §; ;1 is to use the least squares projection of g;,—; on Ag;,—1. When
considering the endogeneity of democracy, given a vector of instrumental

variables, z/

i ,» we carry out the estimation procedure by obtaining the fitted

A

value of democracy on the instrumental variables, d; ;. In the second stage,
we consider the following objective function by using the fitted values (g; ,—1
and d; ;) obtained from the first stage:
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Then, the coefficients of the independent variables in this paper can be esti-
mated by the above objective function. The two-stage procedure is easy to
implement and can be widely applied in research studies.

3.2 Data

The main dataset consists of a panel of 108 countries over the period 1960—
2011. The variables used in this study are the growth rate of GDP per
capita, a democracy index, real GDP per capita, life expectancy, government
consumption, trade openness, and the investment ratio.* The main sources
of the data are the World Bank’s World Development Indicators (WDI),
the Penn World Table Version 9.0 (PWT 9.0), the International Monetary
Fund’s International Financial Statistics (IFS), Polity IV, Freedom House,
and Barro and Lee (2013).

Our main measure of democracy is the “Polity2” code from the Polity IV
database. The Polity2 score ranges from —10 to 10, with higher values rep-
resenting higher levels of political freedom. As the democracy index is sub-
ject to considerable measurement error, for the sake of robustness, we con-
sider other democracy indicators from Freedom House (2013), Papaioan-
nou and Siourounis (2008a), Cheibub, Gandhi, and Vreeland (2010), Boix,
Miller, and Rosato (2012), Griindler and Krieger (2016), and Acemoglu et
al. (2019). Two Freedom House indicators are used: political rights and
status. The political rights indicator ranges from one to seven, with one rep-
resenting the highest degree of liberty and seven the lowest. The status code
has three categories: “not free,” “partly free,” or “free.” To facilitate compar-
ison with all democracy measures, we normalize Polity2, the polity rights,
and the status codes to lie between zero and one, with one corresponding to
the most democratic set of institutions.

“4The analysis imposes the condition that a country is included in the data list only if it
has at least 26 (half) of the total annual observations during the period 1960-2011 for each

of the variables. A list of constituent countries is provided in the Appendix.
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Papaioannou and Siourounis (2008a) provided other codings of regime
transitions and examined a variety of democracy measurement databases,
numerous political archives, historical resources, and election databases, to
identify the timing of each political transition. Their measure of democ-
racy distinguished between full and partial democratization episodes and
grouped the non-reforming countries into three categories: always demo-
cratic, always autocratic, and always intermediate. The dataset of Cheibub,
Gandhi, and Vreeland (2010) and Boix, Miller, and Rosato (2012) extended
the democratic measure of Przeworski et al. (2000) and provided a dichoto-
mous measure of democracy. Note that the dichotomous index of Cheibub,
Gandhi, and Vreeland (2010) and Boix, Miller, and Rosato (2012) con-
sists of all transitions to democracy and reversals, whereas Papaioannou and
Siourounis (2008a) only coded the last democratic reforms. Griindler and
Krieger (2016) provided a measure of democracy that is continuous on the
[0,1] interval, based on “support vector machines.” Recently, Acemoglu et
al. (2019) provided a complete discussion of the measures for democracy.
They developed a measure that captures a bundle of institutions character-
izing electoral democracies and incorporated the expansion of civil rights.

The growth rate of real GDP per capita is the annual change in the real
GDP per capita measured in 2010 dollars, which we obtained from WDI.
We use the government consumption expenditure scaled by GDP to repre-
sent the government consumption ratio, where the government consump-
tion expenditure includes all government current expenditures for purchases
of goods and services.” We measure trade openness by the ratio of annual
imports plus exports to GDP, using the data provided by WDI. The in-
vestment ratio, from PWT 9.0, is the investment share of real GDP, and
it represents physical capital investment. The life expectancy at birth from
WDI is used as a control variable for the level of human capital and health
differences. To increase the robustness of our results, we follow and con-
trol for additional growth-related variables. Two variables used by Barro and
Lee (2013) represent male and female schooling and measure the average
years of education attainment in secondary and higher schools.® The total

5National defense and security are also included.

6Male schooling and female schooling examined by Barro and Lee (2013) are constructed
in five-year intervals and have been updated to 2010. Following Papaioannou and Siourounis
(2008a) and Klomp and De Haan (2009), our paper uses a simple linear interpolation to

obtain annual observations.
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fertility rate represents the number of children born to the average woman,
obtained from WDI. Inflation is measured by the annual growth rate of the
GDP deflator and is also obtained from WDI. The terms-of-trade change is
measured by the change of the relative price of exports in terms of imports
and is obtained from IFS.

Table1 provides the basic summary statistics of the data. As shown, there
is significant variation in growth rates, both over time and across countries,
in the data. Panel (A) of Table1 refers to the benchmark sample that we use.
In this panel, the mean growth rate of 1.85% is smaller than the median
growth rate of 2.16%, which illustrates that the distribution of the growth
rate is left-skewed. The standard deviation of the growth rate is 5.50%,
and the maximum and minimum growth rates are 65.06% and —69.79%,
respectively. Thus, we find that the economic growth rate is volatile, and
that the estimation results of the mean regression for the data can be sen-
sitive to these extreme growth rates. We provide economic growth rates by
quantile in Table2 for benchmark sample countries. We find that the quan-
tiles of economic growth are not affected by outlier values. For example,
the economic growth rates of the 0.05 and 0.95 quantiles are —6.47% and
8.66%, respectively, which are far from the maximum and minimum rates.
One advantage of using quantile regression is that the estimations are ro-
bust with respect to extreme values.” Moreover, the median Polity2 score is
three, which implies that more than half of the episodes of our data are in
democratic institutions. The government consumption and investment ra-
tio are symmetric, as their means and medians are quite close. However, the
distributions of real GDP per capita and trade openness are right-skewed.

Next, we consider smaller groups of countries to examine whether our
quantile regression results are driven by a small number of countries that
may have growth profiles that differ from those of all countries. First, we ex-
clude the 24 developed countries from the sample. We also exclude resource-
rich countries, the OPEC countries. Second, we consider only the 38 sub-
Saharan African countries. Finally, we consider half of the countries with
high levels of ethnic fractionalization. A list of these countries in the differ-
ent subsamples is provided in the Appendix. The summary statistics of these
samples are shown in Panels (B) to (E) of Table1. When developed coun-
tries are excluded, the sample countries have a lower mean growth rate and

7We do not need to drop advanced economies from the benchmark model because the

quantile analysis is not sensitive to extreme values.



182 Hsin-Yi Lin and Yu-Hsiang Hsiao

Table 1: Summary statistics

Mean Q1 Median Q3 S.D. Min Max

(A) Benchmark sample (108 countries)

GDP per capita growth rate (%) 1.85 —0.18 2.16 4.34 5.50 —69.79 65.06
Democracy (Polity2) 1.25 —7.00 3.00 9.00 7.49 —10.00 10.00
Real GDP per capita 7,261.43 529.43 1,893.17 7,557.53 11,599.96 50.04 87,716.73
Life expectancy 61.29 50.90 62.56 71.84 12.24 26.76 85.16
Government consumption (%) 15.02 10.58 13.90 18.21 6.21 2.05 64.39
Trade openness (%) 67.07 38.54 56.69 81.71 46.27 5.31 444.10
Investment ratio (%) 20.30 12.22 19.86 26.52 10.80 —8.63 88.90

(B) Excluding developed countries (84 countries)

GDP per capita growth rate (%) 1.62 —0.76 2.01 4.41 6.03 —69.79 65.06
Democracy (Polity IV) —0.87 —7.00 —3.00 6.00 6.90 —10.00 10.00
Real GDP per capita 2,147.71 437.82 1,002.71 2,771.38 2,790.12 50.04 22,109.70
Life expectancy 57.40 48.42 57.24 67.29 10.91 26.76 79.50
Government consumption (%) 14.13 10.05 12.87 16.83 6.18 2.05 64.39
‘Trade openness (%) 63.97 37.96 55.82 80.99 36.96 5.31 275.23
Investment ratio (%) 17.51 10.45 16.34 22.84 9.87 —8.63 88.90

(C) Excluding OPEC countries (100 countries)

GDP per capita growth rate (%) 1.86 —0.10 2.20 4.33 5.25 —69.79 65.06
Democracy (Polity2) 1.57 —7.00 4.00 9.00 7.45 —10.00 10.00
Real GDP per capita 7,443.13 495.57 1,756.27 8,113.10 11,952.96 50.04 87,716.73
Life expectancy 61.57 51.29 63.01 72.08 12.28 26.76 85.16
Government consumption (%) 15.01 10.52 13.90 18.23 6.19 2.05 64.39
Trade openness (%) 67.22 38.22 56.70 81.67 47.10 5.31 444.10
Investment ratio (%) 20.00 12.18 19.52 26.20 10.50 —8.63 68.23

(D) Sub-Saharan African countries (38 countries)

GDP per capita growth rate (%) 0.89 —1.80 1.18 3.77 6.91 —69.79 65.06
Democracy (Polity2) —2.28 —7.00 —5.00 4.00 6.01 —10.00 10.00
Real GDP per capita 1,037.65 331.80 477.76 783.07 1,691.46 50.04 14,901.35
Life expectancy 49.34 44.48 48.81 54.41 7.48 26.76 73.27
Government consumption (%) 14.84 10.39 13.65 17.62 6.78 2.05 64.39
Trade openness (%) 66.43 39.97 58.02 83.11 36.27 6.32 275.23
Investment ratio (%) 14.08 7.52 12.52 18.59 9.14 0.55 88.90

(E) Ethnically diverse countries (54 countries)

GDP per capita growth rate (%) 1.23 —0.98 1.70 3.95 5.67 —69.79 65.06
Democracy (Polity2) —0.61 —7.00 —2.00 6.00 6.90 —10.00 10.00
Real GDP per capita 4,122.82 418.53 794.88 2,784.13 9,973.87 50.04 87,716.73
Life expectancy 56.21 47.05 55.03 65.97 11.61 28.21 82.70
Government consumption (%) 14.11 10.05 1291 17.05 5.96 3.59 64.39
Trade openness (%) 66.84 38.05 55.79 82.70 41.82 6.32 333.53
Investment ratio (%) 17.32 10.03 16.12 23.43 9.72 0.56 68.23

Sources: World Development Indicators, Penn World Table Version 9.0, and Polity IV (2011).

higher variation. In addition, the mean and median Polity2 scores are lower
than those of the benchmark sample. In contrast, when excluding OPEC
countries, the mean and median of the democracy score are higher. The
lower two panels in Table 1 suggest different variable properties between
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sub-Saharan African countries and ethnically diverse countries. Sub-Saharan
African countries have lower mean and median growth rates than do other
country groups and they also experience less democracy, with mean and
median values for the Polity2 code of —2.28 and —5, respectively. The mean
and median growth rates in ethnically diverse countries are higher than those
in sub-Saharan countries, but are lower than those in the benchmark sample.
Polity2 in ethnically diverse countries has the same properties as the growth
rate.

4 Empirical results

4.1 Benchmark results

To investigate the heterogeneous effects of democracy on growth, we apply
the quantile regression panel data model, with the results presented in Table
3. The second column of Table3 replicates the standard within estimates,
and the remaining columns present our basic results from the quantile re-
gression panel data model.® Nine quantiles are considered. For example,
column 3 shows the relationship between economic growth and democracy
when the growth rate is at the lowest quantile. The upper and lower panels of
Table 3 show the benchmark models with two and six covariates, respectively.
The mean effect of democracy on growth is significantly positive at the 10%
significance level, which shows that democracy weakly increases economic
growth. The quantile estimates of the coefficients of democracy on eco-
nomic growth decrease along with the quantiles: for the 0.1-0.3 quantiles,
the estimates of democracy are larger than one; for the 0.4—0.7 quantiles, the
estimates lie between zero and one; and for the 0.8-0.9 quantiles, the esti-
mates of democracy are smaller than zero. In addition, the quantile effects of
democracy on economic growth are significantly positive for the lower and
middle quantiles of growth and are insignificant at the higher quantiles of
growth. The empirical results demonstrate that democracy fosters economic
growth when countries are experiencing lower and moderate growth rates,
but it is not conducive to growth when the growth rates are high.

The coefhicients of democracy on growth are plotted in Figure 1. In the
figure, the horizontal and vertical axes denote the quantile and the coefh-

8We use the robust against heteroskedasticity and serial correlation at the country level to
calculate the standard errors of the within estimates, and we use the bootstrapped standard

errors at country level for the quantile regression estimates.
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Figure 1: The impacts of democracy on economic growth

cients of democracy on growth, respectively. The black solid line depicts
the quantile regression estimates, and the gray dotted lines represent their
95% confidence intervals. The black dashed line represents the mean re-
gression estimates. Figure 1 shows that the impact of democracy on growth
exhibits a clear trend. The quantile regression estimates of democracy de-
crease monotonically, along with the quantiles, in magnitude and signif-
icance — that is, the effects of democracy on growth are strong for the
low- and moderate-growth quantiles, and become even stronger for the low-
growth quantiles. The results are consistent with the arguments in the Intro-
duction; the democracy—growth relationship is heterogeneous with different
growth levels. As the effects of democracy on economic growth are nega-
tive when growth rates are high, but positive when growth rates are low, our
empirical evidence implies that democracy changes the shape of the growth
distribution.” The shape change effect of democracy on growth denotes that
democracy can smooth shocks to the growth rate. Moreover, the coefficients
of lagged GDP per capita are all significantly negative for both the mean and
the quantile regressions; when the lagged GDP per capita increases, then
the growth rate decreases. This shows that there is conditional convergence
across countries.

9Quinn and Woolley (2001), Mobarak (2005), Klomp and De Haan (2009), and Jetter
(2014) also showed that democracy can changes growth volatility.
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Following Papaioannou and Siourounis (2008a), this paper considers
several growth-related variables, including two-year lagged log GDP per
capita, life expectancy, government consumption, trade openness, and the
investment rate.'’ The lower panel of Table3 presents the mean as well as
the quantile regression estimates of the democracy indicator on economic
growth. The mean effect of democracy becomes insignificant when consid-
ering more controls. This shows that the results using the ordinary regression
method are sensitive with respect to the model specification. However, all
quantile regression results are similar to those in the benchmark model. The
effects of democracy on growth are higher than one for the 0.1-0.3 quantiles
of growth rates, lie between zero and one for the 0.4-0.7 quantiles of growth
rates, and are negative at the 0.8-0.9 quantiles of growth rates. The coef-
ficients of democracy on growth are significantly positive for the low- and
moderate-growth regimes and are insignificant for the higher growth rates.
Therefore, by using quantile regression, the relationship between democracy
and economic growth is clear: there is a heterogeneous impact of democracy
on growth, conditional on the different growth regimes in existence. We
note that, when a country has already experienced high growth, democracy
may hinder its growth. For example, at the 0.9 quantile of the growth rate,
the democracy coeflicient is significantly negative at the 10% significance
level.

The coeflicients of lagged GDP per capita are also stronger in our ex-
tension model than in the model that does not control for other explanatory
variables, which implies that the rate of convergence is stronger in the ex-
tension model. The effects of government consumption on growth are all
significantly negative and are homogeneous across quantiles. As government
provides public goods and imposes taxes to adjust externalities, the higher
the government spending rate is, the higher is the tax rate and the level of
nonproductive government consumption; see Barro (1996). Thus, our em-
pirical results support that “big government is bad for growth.” Finally, the
coeflicients of trade openness and the investment ratio on growth are signifi-
cantly positive and are homogeneous across quantiles. The results show that
a rise in trade openness and the investment rate increases the steady-state

10A5 in model (2) of Papaioannou and Siourounis (2008a, p. 1533), two-year lagged log
GDP per capita is used. We also consider one-year lagged log GDP per capita, and all the
results are similar. For more information regarding the results of the empirical models, please

contact the authors.
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level of output and thereby increases the growth rate, for a given starting

value of GDP.

4.2 Dynamic panel data models

To capture persistence in economic growth, we consider the lagged growth
rate in the growth regression. Although the quantile regression panel data
model is useful in describing the heterogeneous effects of democracy on eco-
nomic growth, it does not necessarily account for the dynamics of GDP
growth. Thus, we consider the dynamic panel data model (1), where lagged
GDP growth is used as a control variable. We apply a two-stage procedure
for the DPQR model in this section. The impacts of democracy on growth
for the dynamic panel data model are presented in the panel of Table4. For
the mean effect of democracy on economic growth in the dynamic model,
we use the generalized method of moments estimation of Arellano and Bond
(1991) and present the results in the first column. The remaining columns
represent the coeflicients of democracy on growth for the nine quantiles.

In the panel of Table4, the mean effect of democracy on growth in the
dynamic model is 1.472, which is twice as large as that in the benchmark
model. On the other hand, the quantile estimates of democracy on eco-
nomic growth in the dynamic model are close to those in the benchmark
models. The coeflicients of democracy on economic growth are significantly
positive for the lower- and moderate-growth regimes and are insignificant
for the higher-growth regimes. The quantile effects also decrease along with
the quantiles in significance and magnitude. This implies that, for countries
in low-growth regimes, the democracy impacts are stronger than for those
in high-growth regimes. For those countries that have already experienced
high growth, the impact of democracy may be lower. We plot the effects of
democracy on economic growth in Figure2. It can be clearly seen that the
heterogeneous impacts of democracy on growth at different quantiles are
found in both the benchmark and dynamic panel data models. Note that
the lagged economic growth is highly significant, which indicates that there
is a considerable degree of persistence in economic growth.

In addition to the variables considered in Tables3—4, we consider three
extensions. Following Papaioannou and Siourounis (2008a), we examine
three extensions with corresponding control variables as follows:

Model A: 8it—1» di,tv Yir—25 Xits Axi,z,
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Figure 2: The impacts of democracy on economic growth in the dynamic
model

MOdCl B: 8ir—1 di,t? Vit—25 Xir—2, Axi,t’ A)Ci,t—l)
MOdCl C: 8it—1 di,t? Yijt—1s Yi,t—25 Xit—2» A-xi,l’ A-xi,lfl’

where y; ;1 and y; ;_, are one-year and two-year lagged log GDP per capita,
respectively, x;;—, is a two-year lagged control variable, Ax;, is the dif-
ferenced control variable, and Ax;,_; is a one-year lagged and differenced
variable. Model B is exactly the same as Model (2) in Papaioannou and
Siourounis (2008a).!! Second, to avoid the potential omitted variable bias,
we examine other factors that may determine economic growth. Following
Barro (2015), we add variables, including male and female schooling, the
total fertility rate, the terms-of-trade change, and the inflation rate. Third,
based on the classical Solow growth model, we follow the empirical specifica-
tion of and Ding and Knight (2009) to investigate the democratization effect
on growth. The control variables are g; ;—1, d;;, yi1—1,10g(si ), log(n; , +
g + 8), where s;, is the share of saving and we proxy it by the share of in-
vestment in real GDP, n; ; is the growth rate of the working-age population,
and g + § is assumed to be equal to 0.05.

Table5 presents the mean and quantile coeflicients of democracy on

ALl the empirical models considered in Sections 4.3 and 4.4 of this paper are based on
this model.
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economic growth for the three extensions.'? We can observe that the mean
effects of democracy are sensitive to the model specifications. For example,
the mean effects are 1.472 in Table4, between zero and one for the mod-
els of Papaioannou and Siourounis (2008a) and Barro (2015), and 3.306
for the Solow model. Nevertheless, the results of our quantile regression
are robust, conditional on the growth levels: for countries with low growth
rates, democracy can foster growth; for countries with higher growth rates,
democracy does not have statistical effects on economic growth. The re-
sults in all extension models show that impacts of democracy on economic
growth are heterogeneous and that these impacts decrease along with the
quantiles. Thus, the growth effects of democracy are positive and strong
when economies are experiencing low growth, and are weak or negative
when economies are in high-growth regimes. The panel data quantile re-
gression results of the extension models are consistent with the arguments
introduced in Section 1. However, the impacts of democracy on economic
growth are smaller than those in the basic dynamic model.

4.3 Robustness checks

This section considers seven democratization measures from Papaioannou
and Siourounis (2008a), Cheibub, Gandhi, and Vreeland (2010), Boix,
Miller, and Rosato (2012), Freedom House (2013), Griindler and Krieger
(2016), and Acemoglu et al. (2019)."> Table6 investigates the robustness
of the relationship between democracy. The table presents the mean and
quantile impacts of democracy on growth with different measures. It can be
seen that most of the mean effects are significantly positive, but manifest in a
wide range. For instance, the impact of democracy using the political rights
measure from Freedom House is 3.284, which is five times larger than that
using the measure from Acemoglu et al. (2019). In contrast, the quantile
effects using dynamic panel data quantile regressions are robust in terms of
the coefficients with respect to democracy measures. In particular, the quan-

1275 save space, we report only the coefficients of democracy on economic growth.

13The panel data models use democracy measures from Papaioannou and Siourounis
(2008a), Cheibub, Gandhi, and Vreeland (2010), Boix, Miller, and Rosato (2012), Free-
dom House (2013), Griindler and Krieger (2016), and Acemoglu et al. (2019), and consist
of 116 countries in the period 1960-2011, 117 in the period 1960-2008, 118 in the period
1960-2010, 134 in the period 1972-2011, 153 in the period 1981-2011, and 118 in the
period 1960-2010.
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tile effects of democracy on economic growth are significantly positive for
the low and middle quantiles of growth, and are insignificant for the high
quantiles of growth when using the democracy measures of Papaioannou and
Siourounis (2008a), Boix, Miller, and Rosato (2012), Freedom House for
political rights, Griindler and Krieger (2016), and Acemoglu et al. (2019).
However, when using measures from Freedom House for status and from
Cheibub, Gandhi, and Vreeland (2010), the impacts of democracy are sig-
nificant only for the low-growth quantiles, but not for the middle-growth
quantiles. All results with various measures show that the impacts of democ-
racy on growth are heterogeneous and that they decrease along with growth
rate levels. Our evidence implies that democracy fosters growth when coun-
tries are in low- and moderate-growth regimes.

Because the effects of democracy are heterogeneous across countries,
we reestimate the DPQR model for subsamples of countries; first, we ex-
clude the developed countries and then, we examine countries excluding
the OPEC countries, followed by the sub-Saharan African countries, and,
finally, countries with high levels of ethnic fractionalization (Rodrik and
Wacziarg, 2005). The upper panels of Table7 present the mean and quan-
tile coefficients of democracy on economic growth for these subsamples. The
mean effects of democracy are sensitive with respect to different subsamples.
For example, the mean effect is insignificant for ethnically diverse countries,
but it is significant for the other three subsamples. On the other hand, the
quantile effects are significant for quantiles under the median but are in-
significant for quantiles above the median for all subsamples. Again, in all
four subsamples, the quantile impacts of democracy on economic growth de-
crease monotonically in magnitude along with the quantiles and exhibit sim-
ilar patterns to the benchmark model. The democratization effects for sub-
Saharan countries are the most heterogeneous, with the coefficients ranging
from 4.504 to —2.301.

We explore five other scenarios to examine the robustness of our results,
as follows. First, democracy may take some time to affect growth. If this is
the case, then changes in the Polity index will not produce immediate effects
on growth, implying that using the contemporaneous values of the index in
the regression may not be the best option. Therefore, we employ the average
values of the Polity index in the last five years in the regression. Second,
annual data may be affected by short-term shocks. To smooth the possible
shocks, we change the frequency of the data to nonoverlapping four-year
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periods in our panel data studies.'® Third, there are global shocks that may
affect all countries at the same time. We control for the time effect by in-
cluding period dummies or the world economic growth in the regression.
Fourth, we explore the impact of democracy on growth using an alterna-
tive GDP per capita to avoid possible measurement errors from a specific
data source. In place of the data from WDI, we use the GDP per capita
computed from national accounts and converted to per capita terms using
population data from PWT 9.0 and its growth rate. Last, as democratization
is generally triggered by negative income shocks, and the negative shocks are
succeeded by a catch-up process, we follow Acemoglu et al. (2019) and con-
trol for four lags of GDP growth rates. We consider these five issues to
investigate the robustness of the relationship, with 108 countries from 1960
to 2011 and show our results in the lower panel of Table7. It is seen that the
mean effects of democracy on economic growth range from 0.004 to 2.017,
which indicates sensitivity to different scenarios. On the other hand, the
results from the quantile regression are relatively robust. The democracy—
growth relationship is heterogeneous and asymmetric at different growth
levels. Moreover, the democratic effects are positive and significant at low
quantiles, decrease along with quantiles, and become negative at high quan-
tiles.

4.4 Endogeneity concerns

From the results presented so far, we have investigated the role of democra-
tization and economic growth. However, the relationship between democ-
racy and growth might be influenced by other omitted variables, which may
simultaneously affect economic growth and political institutions. For exam-
ple, Acemoglu et al. (2019) argued that bad news for an economy might de-
crease future growth and increase the demand for democracy. Moreover, sus-
tained rapid growth might help maintain the original political institutions
and, thus, there are concerns of reverse causality from growth to democracy.
Therefore, we account for such endogeneities by employing instrumental
variables for democracy.

There are four instruments employed in this paper. The first two in-
strumental variables are based on the democratization wave. Acemoglu et
al. (2019, Section 5, pp. 79-82) argued that the regional pattern reflects

4 There are 52 years in our data in total (from 1960 to 2011). Thus, we consider four-year

periods instead of five-year periods in this robustness check.



Democracy and Economic Growth 197

the diffusion within a region, but that democratization waves are not ex-
plained by regional economic trends. Democratization in a neighboring
country spreads to other countries, but has no direct impact on the coun-
try’s economic growth; one country’s growth performance has no effect on
the democracy scores in regional or neighboring countries. Following their
construction, we experiment with using the democracy scores in regional
or neighboring countries as instrumental variables of democracy with two
potential weights: a regional weight and a distance weight. The regional
weight is based on Acemoglu et al. (2019), who separated all countries into
seven regions.15 When a neighboring country is not in the same region,
the weight is zero; when the neighboring country is in the same region, the
weight is the inverse of the number of countries in this region. The distance
weight is based on Giuliano, Mishra, and Spilimbergo (2013) and we use
the geographic distance of other countries as our weight.'® If a neighboring
country is closer to a country, then the weight of that neighboring country
is larger.

In contrast, it is argued that a neighboring country’s democracy can in-
fluence its domestic income, and that a country’s growth performance may
have spillover effects to its geographically neighboring countries. Therefore,
in addition to geographic distance, we also use instrument variables based on
Madsen, Raschky, and Skali (2015) who used foreign democracy, weighted
by linguistic distance and genetic distance, as instruments for democracy.
The genetic distance is obtained from Spolaore and Wacziarg (2009), who
measured the association with the time elapsed since the two populations’
last common ancestors. The fourth instrument is suggested by Rock (2009),
who used the durability of the political regime type as an instrument. The
durability of political regime type is obtained from Polity IV (2011), and
we separate it into two variables: durability of democracy and durability of
autocracy. To justify that these instrument variables are valid, we compute
the correlation coefficients between Polity2 and the instruments and further
test the relevance of the instruments in the first-stage regression. In Table
8, the absolute value of the correlation coeflicient is between 0.36 and 0.65,

15The seven regions of Acemoglu et al. (2019) were Africa, East Asia and the Pacific,
Eastern Europe and Central Asia, Western Europe and other developed countries, Latin
America and the Caribbean, the Middle East and the North of Africa, and South Asia.

16The source for geographic distance is the GeoDist database of the Centre d’Etudes

Prospectives et d’Informations Internationales.
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Table 8: The validity of instrumental variables

IV1: 1V2: 1V3: 1V4:
Regional Distance Genetic distance Durability of Durability of

weight weight weight autocracy democracy
Correlation with democracy 0.65 0.38 0.36 —0.58 0.56
First-stage estimates 0.819%** 0.913%** 0.935%#% —0.011%%* 0.001

(0.105) (0.119) (0.128) (0.002) (0.001)
First stage F-test 60.81 56.07 53.10 17.71
Number of countries 108 108 107 108
Sample period 1960-2011 1960-2011 1960-2011 1960-2011

Notes: 1. The standard errors, which are robust against heteroskedasticity and serial correlation at the country level, are reported in
parentheses.

2. The symbols ***, ** 'and * denote significance at the 1%, 5%, and 10% levels, respectively.

3. The first stage F-test pertains to the coefficient of the external instruments only.

which shows that democracy and the instruments are not highly correlated.
In addition, the coefficient estimates of the instrumental variables are signif-
icant at the 1% level, and the first stage F-test pertains to the coeflicients of
the external instruments are sizable in the four models. The evidence above
suggests the validity of the instrumental variables in this paper.

The estimates from the two-stage quantile regression procedure of Lin
(2015) are presented in Table9. From Table9, we find that the coefficients
of democracy are significantly positive for the lower and middle quantiles
and insignificant for the higher quantiles. The heterogeneous impacts of
democracy on economic growth are robust with respect to the four instru-
mental variables using different weights or other considerations. The results
show that, for countries experiencing low and moderate growth, democracy
has a strong and significantly positive effect on economic growth, whereas
for high-growth countries, democracy has weak or negative growth effects.
Except for the scenario where the durability of institutions is used for the in-
struments, we note that both the mean and the quantile effects of democracy
on economic growth are larger than those in the models that do not consider
endogeneity. The effects of democracy on growth remain heterogeneous and
are stronger when we control for the endogeneity of democracy.

5 Conclusions

By using a quantile regression panel data model, this study is able to investi-
gate the “double heterogeneity” in the relationship between democracy and
economic growth in greater depth. The results provide strong evidence of
the heterogeneous and asymmetric impacts of democracy on growth, depen-
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ding on the economic growth rates. The impacts of democracy on growth
are strong in low-growth regimes and weak in high-growth regimes. Thus,
the results imply that the lower the growth rate is, the more that democracy
is beneficial. The democracy—growth nexus becomes more convincing as a
result of our panel data quantile regression analysis.
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Appendix: List of countries

Albania (ALB)* Algeria (DZA)*} Argentina (ARG)*
Australia (AUS) Austria (AUT) Bahrain (BHR)*$
Bangladesh (BGD)* Belgium (BEL)$§ Benin (BEN)*t§

Bhutan (BTN)*§ Bolivia (BOL)*§ Botswana (BWA)*
Brazil (BRA)*§ Bulgaria (BGR)* Burkina Faso (BFA)* 1§
Burundi (BDI)*+ Cameroon (CMR)*1§ Canada (CAN)$§

Central African Republic (CAF)*t§ Chad (TCD)*1§ Chile (CHL)*

China (CHN)* Colombia (COL)*$§ Comoros (COM)*+
Congo, Dem. Rep. (ZAR)*1§ Congo, Rep. (COG)*1$ Costa Rica (CRI)*

Cote d’'Ivoire (CIV)*1§ Cyprus (CYP) Denmark (DNK)
Dominican Republic (DOM)* Ecuador (ECU)*§% Egypt, Arab Rep. (EGY)*
El Salvador (SLV)* Equatorial Guinea (GNQ)*1#  Ethiopia (ETH)*1$

Fiji (FJD)*$ Finland (FIN) France (FRA)

Gabon (GAB)*t+§% Gambia, The (GMB)*1$§ Ghana (GHA)*t§
Greece (GRC) Guatemala (GTM)*§ Guinea Bissau (GNB)* 1§
Honduras (HND)* Hungary (HUN)* India (IND)*

Indonesia (IDN)*§ Iran, Islamic Rep. (IRN)*§% Israel (ISR)

Italy (ITA) Japan (JPN) Jordan JOR)*$§

Kenya (KEN)*1§ Korea, Rep. (KOR) Lesotho (LSO)*+

Liberia (LBR)*1§ Luxembourg (LUX)$ Madagascar (MDG)*1§
Malawi (MWI)*+§ Malaysia (MYS)*$ Mali (MLI)*+§
Mauritania (MRT)*t§ Mauritius (MUS)*+ Mexico (MEX)*§
Mongolia (MNG)* Morocco (MAR)* Mozambique (MOZ)* 1§
Nepal (NPL)*$§ Netherlands (NLD) New Zealand (NZL)
Nicaragua (NIC)* Niger (NER)*1§ Nigeria (NGA)* 1§+
Norway (NOR) Oman (OMN)* Pakistan (PAK)*§
Panama (PAN)*§ Peru (PER)*§ Philippines (PHL)*
Portugal (PRT) Rwanda (RWA)*+ Saudi Arabia (KSA)*%
Senegal (SEN)*1§ Sierra Leone (SLE)* 1§ Singapore (SGP)

South Africa (ZAF)*1$§ Spain (ESP) Sri Lanka (LKA)*

Sudan (SDN)*+§ Suriname (SUR)*§ Swaziland (SWZ)*+
Sweden (SWE) Switzerland (CHE)$§ Syrian Arab Republic (SYR)*$
Thailand (THA)*§ Togo (TGO)*t$ Trinidad and Tobago (TTO)*$
Tunisia (TUN)* Turkey (TUR)* Uganda (UGA)* 1§
United Kingdom (GBR) United States (USA) Uruguay (URY)*
Venezuela, RB (VEN)*# Zambia (ZMB)*+§ Zimbabwe (ZWE)*+

Notes: Codes used to represent countries are in brackets. Countries with the symbols *, 1, §, and %
are nondeveloped, sub-Saharan African, ethnically heterogeneous, and OPEC countries, respectively.
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