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Abstract: The income convergence literature suggests that poor countries or regions can catch up
to rich ones conditional on sharing certain characteristics with rich countries or regions. Good
institutions such as strong property rights and rule of law are key among those characteristics.
Globalization provides opportunities for agents in poor economies to learn about and experi-
ment with institutional innovations across regions. We estimate the relationship between glob-
alization and cross-country income convergence using a panel of up to 184 countries covering
1970 to 2009. We employ the KOF index of globalization and control for measures of political
and economic institutional quality. A standard deviation increase in the KOF index is associ-
ated with a country closing the gap between its income per capita level and that of the richest

country by an additional 13.6% annually.

1. Introduction

According to the World Bank, an estimated 1.29
billion people lived on less than $1.25 a day in 2008.
That is a marked improvement over the 1.94 billion
who lived in extreme poverty in 1981. Given popula-
tion growth, this represents a difference between 22%
of people in the developing world in 2008 versus a
staggering 52% in 1981 (Chen and Ravallion, 2012).
While the extent of poverty alleviation is impressive,
the absolute number of people who are extremely
poor remains very large.

The stark contrast between per capita incomes in
the developed versus the developing world has
spawned a large empirical literature on income con-
vergence.! This literature asks whether poor econo-
mies (countries or regions) tend to catch up to richer
ones. The consensus answer is yes - conditional on
poor economies having long-run growth paths similar to

1 The seminal papers are Barro and Sala-i-Martin (1992) and
Mankiw et al. (1992). Sala-i-Martin (1996) provides a review of
the early literature. Papers focused on convergence from a re-
gional perspective include Carlino and Mills (1996), L6pez-Bazo
et al. (1999), and Rey and Mountouri (1999).

those of rich ones. Early cross-country studies of con-
ditional convergence suggest that the gap between a
country’s current income and its long-run path closes
at a rate of about 2% a year - what Barro (2012) has
referred to as the “iron law of convergence”.? Given
a 2% rate of conditional convergence, the gap be-
tween current income and an economy’s long-run
growth path will be halved in about 35 years, or about
one generation.

Alternatively, the absolute rate of convergence is
the rate at which poor economies approach actual
rich economy income levels. In a cross-country con-
text, absolute convergence occurs when the variance
of per capita incomes decreases. Quah (1993) and
Friedman (1992) argue that absolute convergence is a
more meaningful concept because it directly ad-
dresses whether or not the cross-country distribution

2 Later studies using panel data and controlling for country fixed
effects report considerably higher convergence rates - between
4% and 10% per year (e.g., Islam, 1995; Caselli et al., 1996). How-
ever, Barro (2012) argues that the inclusion of country fixed ef-
fects biases convergence rate estimates upwards.
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of incomes is becoming more equitable. The absolute
rate of convergence will depend not only on the con-
ditional convergence rate but also the distance be-
tween poor economy long-run growth paths and
those of rich economies.3

But how can poor economies emulate the long-run
growth paths of rich ones? In this paper we explore
the role that globalization may play in allowing them
to do just that. We explore the relationship between
globalization and cross-country (absolute) income
convergence. By globalization we refer to the creation
of international networks that facilitate flows of indi-
viduals and information. We argue that these net-
works can promote income convergence by increas-
ing the rate at which an economy puts the current
stock of knowledge to use in production. This can oc-
cur through at least two channels. First, globalization
can directly increase the rate at which usable
knowledge from rich economies flows to agents in
poor ones. Second, through its effect on institutional
quality globalization can indirectly increase the rate
at which such knowledge is actually put into use in
production by agents in poor economies.

A well-known result from the Solow (1956) model
is that long-run growth is ultimately constrained by
the world production frontier. The long-run growth
paths of rich economies follow this production fron-
tier relatively closely. The frontier expands over time
as additions are made to the stock of knowledge that
is usable in production. These additions mostly come
from rich economies, but the usable knowledge is
nonrival. For poor countries the problem of develop-
ment becomes largely one of how to gain access to and
effectively utilize knowledge that already exists
(Parente and Prescott, 2000). The problem of devel-
opment for poor countries is one of how to converge
toward the world production frontier.

Hayek (1960) argues that the processes through
which knowledge is transmitted and accumulated
are largely decentralized. Globalization can provide
agents in poor economies “the maximum of oppor-
tunity [...] to learn of facts that we ourselves are yet
unaware of and to make use of this knowledge in

3 Conditional convergence is driven by investment rates and the
extent of diminishing returns (Barro and Sala-i-Martin, 1992;
Mankiw et al., 1992). Conditional on having identical long-run
growth paths and investment rates, the poorer of two economies
will have a higher marginal product of capital and, thus, a higher
growth rate. See Young et al. (2008) for a more detailed discus-
sion of conditional versus absolute convergence in cross-economy
samples.

4 Knack (1997) goes so far as to argue that where income conver-
gence is absent, a lack of good institutions is to blame.
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their actions” (Hayek, 1960, p. 30). Networks facili-
tating access to usable knowledge and individuals
embodying that knowledge in the form of human
capital can work to increase the rate at which a poor
economy’s long-run growth path approaches the
world production frontier.

In addition to increasing a poor economy’s access
to usable knowledge, globalization may promote in-
stitutional change that increases the extent to which
agents actually utilize that knowledge in production.
Whether or not existing and available knowledge is
effectively put to use will depend largely on an econ-
omy’s institutions. When property rights are well de-
fined and enforced under the rule of law, we expect
that individuals will internalize the costs and reap the
benefits of their actions. As such, they will have in-
centives to make use of existing knowledge when do-
ing so is wealth enhancing. Alternatively, when in-
stitutional quality is poor, wealth-creating opportuni-
ties will not be pursued because individuals do not
have incentives to do so.

Rich economies tend to have institutions that are
more conducive to the effective utilization of existing
knowledge than do poor economies. The empirical
link between institutional quality and income levels
and growth rates is well established (e.g., Knack and
Keefer, 1995; Barro, 1996; Hall and Jones, 1999; Ace-
moglu et al., 2001, 2002; Rodrick et al., 2004; Ace-
moglu and Johnson, 2005; Hall et al., 2010; Cebula et
al,. 2012; Cebula and Clark, 2014; Young and
Sheehan, 2014; Foley and Clark, 2016).# Unfortu-
nately, economists and policymakers have little un-
derstanding of how to transplant “good” institutions
such as property rights and the rule of law. Efforts to
do so are likely to be unsuccessful unless other com-
plementary institutions are already in place (Sobel
and Coyne, 2011). These complementary institutions
may be largely informal. Cultural traits such as a
willingness to trust strangers and a belief in self-de-
termination may be necessary for more formal insti-
tutional reforms to “stick” (Williamson, 2009).>
Transplanting culture traits is exceedingly difficult,
not to mention ethically questionable.

5 Based on a cross-country sample and data from the World Val-
ues Surveys and European Values Surveys, Williamson (2009)
finds that formal institutions are only positively related to growth
if they are grounded in strong informal institutions. Her results
are consistent with the “regression theorem” of Boettke et al.
(2008): the likelihood of an institutional change succeeding is a
function of that institution’s relationship to individuals in the pre-
vious time period. In Boettke et al.’s terminology, informal insti-
tutions provide the metis that (formal) institutional changes may
or may not “stick” to.
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Globalization provides opportunities for agents in
poor economies to learn about and experiment with
institutional innovations. If better institutions are as-
sociated with better use of available knowledge in
production, then globalization can promote income
convergence through its effects on institutional qual-
ity. Empirical studies suggest that cross-country
institutional spillovers occur across geographic
neighbors (Seldayo, 2010; Groot, 2011). In particular,
economies adopt neighbors’ institutions that are as-
sociated with good economic outcomes (Simmons
and Elkins, 2004).6 Globalization can increase the ef-
fective number of “neighbors” from which agents in
an economy can consider institutional innovations.
Al-Marhubi (2005), Bhattacharyya (2012), Bergh et al.
(2014), and Sheehan and Young (2015) all report that
measures of economic and/ or social globalization are
positively related to measures of institutional qual-
ity.”

Globalization may promote innovations to infor-
mal as well as formal institutional quality. Hayek
(1960, p. 27) argues the results of decentralized
knowledge transmission will consist “in a large meas-
ure of forms of conduct which [an individual] habit-
ually follows without knowing why [and] uses be-
cause they are available to him as a product of cumu-
lative growth without ever having been designed by
one mind.” Increased globalization can expose
agents in poor economies to an expanded menu of
“forms of conduct” (norms, cultural traits). From this
menu agents can piecemeal adopt forms that they
judge to be both desirable and also compatible with
institutional frameworks already in place.

We estimate the relationship between globaliza-
tion and cross-country income convergence using a
panel of up to 184 countries covering 1970 to 2009.
We employ the KOF globalization index described in
Dreher (2006). In addition to the overall KOF index,
we also consider the separate economic, political, and
social globalization sub-indices. We report a statisti-
cally significant, positive relationship between glob-
alization and the income convergence rate. Social
globalization appears to be particularly important.
The KOF social globalization index measures an
economy’s openness to individuals, information, and
cultural beliefs from other countries.

Globalization can affect convergence both directly

¢ Bosker and Garretsen (2009) report that economic growth in a
country is positively linked to the institutional quality of its
neighbors.

7 Bergh et al. (2014) report that poor countries with an abundance
of natural resources are an exception to this general relationship.
Levchenko (2013) provides a model where increases in trade
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by promoting greater access to usable knowledge and
also indirectly by affecting institutional quality and
the utilization of available knowledge. Our empirical
model is based on that of Xu and Li (2008). Based on
a panel of 104 countries covering 1970 to 2003 they
report that measures of economic and political insti-
tutional quality are positively related to income con-
vergence. We estimate the effect of globalization on
income convergence while controlling for measures
of both political and economic institutional quality.
We also consider interacting the measures of globali-
zation and institutional quality. In doing so we at-
tempt to separate the effects of the different variables
and also acknowledge that those effects are likely
conditional on one another.

In exploring the relationship between globaliza-
tion and income convergence, our work comple-
ments empirical studies linking globalization to eco-
nomic growth. Dollar (1992), Sachs et al. (1995), and
Edwards (1998) all report that trade openness is asso-
ciated with higher growth rates. Other researchers
have reported that the KOF index, which provides a
broader measure of globalization, is positively asso-
ciated with growth (e.g., Dreher, 2006; Dreher et al.,
2008b; Bergh and Karlsson, 2010; Villaverade and
Maza, 2011). Rather than focus of income growth
generally, our work focuses specifically on how glob-
alization relates to the rate at which an economy
closes the gap between its income and that of the
leader economy.

We proceed as follows. The second section out-
lines our approach to estimating the income conver-
gence rate as a function of, among other determi-
nants, the extent of globalization. The data that we
employ is described in the third section. Results of
our analysis are reported and discussed in section
four. We then provide a concluding discussion in the
fifth and final section.

2. Empirical model

Our analysis follows Xu and Li (2008) in modeling
changes in the relative incomes of countries across
time. Xu and Li’s (2008) model provides a framework
for estimating what they refer to as the horizontal con-
vergence rate. The horizontal convergence rate is the

openness increase a country’s comparative advantages in particu-
lar markets but also decreases the rents to be captured in those
particular markets by special interests. Whether trade openness
will lead to higher or lower institutional quality depends on the
equilibrium outcome of a political game.
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rate at which the gap narrows between a given coun-
try’s income per capita and that of the richest country.
A higher rate of horizontal convergence, all else
equal, corresponds to a faster absolute convergence
in the cross-country distribution of income.

Xu and Li (2008) define the (horizontal) conver-
gence ratio as the ratio of country i’s income per cap-
ita to that of the richest in the same time period. We
will denote this ratio in a given time period by Si: and
then assume that,

1
Sie = TteTPZiD 1)

where the convergence rate, f(8Z;), is a function of a
vector of variables, Z;, and a vector of parameters, S.
With (1) we are assuming that the income gaps
change at rate -f over time. That rate is a function of
various determinants, Zi;, of which we are particu-
larly interested in globalization.

By dividing Si: by 1 minus itself, (1) can be trans-
formed into a variable that we will call Lix

Ly = 1f—lstlt = of(BZi) @)
By focusing on the transformed variable L;; we isolate
the exponential of the horizontal convergence rate.
By taking then taking the natural log of (2) we isolate
the horizontal convergence rate itself: In(Li) = f(6Z:).
If we assume that f is approximately linear and ap-
pend an error term, then we are left with the follow-
ing regression model:

In(Lit):ﬁo +iﬂjzit,j + (3)

Equation (3) specifies the convergence rate as a
linear function of Z;;. In our estimations of this re-
gression model Z;; includes a measure(s) of globaliza-
tion as the control variable(s) of primary interest.

We estimate (3) by OLS. In all estimations we also
include period fixed effects. For all estimations we
report heteroscedasticity-autocorrelation-consistent
(HAC) standard errors.

3. Data

For the construction of S;; (a country’s relative real
per capita GDP level in period t) we draw annual data
from the World Bank’s World Development Indicators
(WDIs) from 1970 through 2009. GDP per capita
(GDP_PC) is reported in constant 2000 US$. We then
take five-year averages (1970-1974, 1975-1979, 1980-
1984, 1985-1989, 1990-1994, 1995-1999, 2000-2004, and
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2005-2009). The panel is unbalanced with up to 184
countries.

In principle, the highest average income country for
each period constitutes the denominator of S;;. How-
ever, the highest average income country in our sam-
ple is always Monaco, and typically Liechtenstein is
second in line. These countries are notable outliers in
the sample: for 2005-2009 Monaco’s average per cap-
ita GDP is $95,885 while Liechtenstein’s is $80,388
(the average U.S. GDP per capita for 2005-2009 is
$37,905). They are also microstates, each with popu-
lations less than 40,000 people.

Furthermore, Monaco has a largely tourism-based
economy, suggesting that a considerable portion of
its GDP is composed of natural resource rents. The
underlying growth theory which forms the founda-
tion for our empirical analysis is based on a value-
added production frontier. The world production
frontier consists of usable knowledge, where the usa-
ble implicitly refers to the utilization of labor and cap-
ital (broadly conceived) to produce goods and ser-
vices. The lead country is, in principle, the one oper-
ating on or closest to this frontier. To the extent that
a country’s GDP is composed of rents, it does not rep-
resent value-added. Monaco’s GDP, then, is likely to
not be indicative of how close its economy is operat-
ing to the world production frontier. (Similar con-
cerns could be raised regarding oil-rich countries
such as the United Arab Emirates and Kuwait that
have per capita income greater than many OECD
countries.)

For the above reasons, we are hesitant to use Mon-
aco as a benchmark. We instead take the highest av-
erage income OECD country as the benchmark for
each period. This makes the benchmark country the
U.S. for 1970-1975 ($19,358) and 1975-1979 ($21,496),
Switzerland for 1980-1984 ($29,271) and 1985-1989
($31,761), and Japan for 1990-1994 ($35,206). For the
remaining four periods Luxembourg is the bench-
mark ($39,264-$52,076). However, despite what we
believe are good reasons for taking this approach,
others may not be convinced by our reasoning.
Therefore we check the robustness of our results to
two alternative benchmarks. First, we produce re-
sults using the richest country in each time period
(Monaco) as the benchmark. Second, we produce re-
sults using the U.S. as the benchmark for each time
period.

We utilize the KOF index as a measure of globali-
zation (Dreher, 2006; Dreher et al., 2008b). Dreher
(2006, p. 1092) describes globalization as “the process
of creating networks of connections among actors at
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multi-continental distances, mediated through a vari-
ety of flows including people, information and
ideas.” The KOF index measures the networks and
flows of ideas, people, capital, information, and
goods across country borders. This index of globali-
zation has been used widely in empirical studies and
has been positively linked to several types of “good”
economic outcomes. These outcomes include eco-
nomic growth (Dreher, 2006), life expectancies (Bergh
and Nilsson, 2010a), and people’s subjective evalua-
tions of their own well-being (Hessami, 2011).8 KOF
scores 207 countries on the economic, social, and po-
litical dimensions of globalization. The overall glob-
alization index (GLOB) is a weighted-average of these
3 sub-indices. All of the KOF data are annual, and the
overall globalization index (as well as each of sub-in-
dices: economic, social, and political) is on a scale of
0 to 100, with 100 indicated the most globalized. We
take 5-year averages corresponding to the same peri-
ods as our GDP data (1970-1974, ..., 2000-2004, and
2005-2009).

The economic globalization sub-index (E_GLOB)
is designed to incorporate two components: economic
flows and restrictions to trade and capital. Data on trade,
foreign direct investment, and portfolio investment
are used to score economic flows; the sub-index is in-
creasing in these flows. Measures of hidden import
barriers, mean tariff rates, and taxes on international
trade are used along with an index of capital controls
to score trade and capital restrictions. The sub-index
is decreasing in these restrictions.

Flows of information, ideas, images, and people
across international borders are the basis for the so-
cial globalization sub-index (5_GLOB). This sub-in-
dex involves three components. The first is personal
contacts, the direct interaction among people across
international borders using measures such as telecom
traffic, tourism, and international letter volume. In-
formation flows is the second component and is based
on measures of Internet and television usage as well
as subscriptions to international newspapers. The
third component is cultural proximity, the extent to
which cultural beliefs move across borders. This
component is based on measures such as the number
of books imported and exported and the number of

8 While the KOF social globalization index, specifically, has been
positively linked to income inequality, particularly in developing
economies (Bergh and Nilsson, 2010b), it has been negatively
linked to gender inequality (Potrafke and Ursprung, 2012). In-
creased globalization has also been hypothesized to fiscally con-
straint governments by subjecting them to increased budgetary
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McDonald’s restaurants and IKEA stores in a coun-
try. The social globalization sub-index is increasing
in each of these three components.

Political globalization (P_GLOB) is the most
straightforward of the KOF globalization sub-indices.
It is based on the number of embassies and high com-
missions within a country, the number of interna-
tional organizations of which the country is a mem-
ber, and the number of UN peace missions in which
the country has participated. The political globaliza-
tion sub-index is increasing in all of these measures.

We include additional control variables from the
WDIs. These control variables include gross capital
formation (K); gross rates of primary school, second-
ary school, and tertiary school enrollment
(PRIM_EDU, SEC_EDU, and TER_EDU, respec-
tively); life expectancy (LIFE_EXP); and the rate of
population growth (POP). Gross capital formation,
the primary driver of conditional convergence in
neoclassical growth theory, is measured by invest-
ment as a percent of GDP. School enrollments are
percentages of countries’ populations enrolled at
each level and control for investments in human cap-
ital. Life expectancy is included as a measure of the
health of the labor force. The population growth rate
is another standard control variable from neoclassical
growth theory. Our dependent variable is also con-
structed from WDI data. GDP per capita is stated in
constant 2000 U.S. dollars.

To control for political and economic institutions,
three measures are used. Economic institutions are
measured using the Economic Freedom of the World
(EFW) Index from the Fraser Institute (Gwartney,
Lawson, and Hall, 2011). The EFW score is increasing
in the extent of economic freedom in a country, with
a maximum score of 10. Political institutions are
controlled for using two measures, a measure of po-
litical freedom from Freedom House and a measure
of democracy from the Polity IV index. Freedom
House creates a political freedom score based on an
individual’s ability to participate in the political
process within their country, with lower scores indi-
cating more freedom (Freedom House, 2012).
Democracy is measured using the Polity IV Project’s
democracy variable, which accounts for three

pressures from without. Dreher et al. (2008A) report evidence
based on the KOF index that fails to confirm this so-called disci-
plining hypothesis. Samimi et al. (2012) report a negative relation-
ship between the KOF index and inflation; alternatively, the au-
thors fail to find an independent link between a more conven-
tional measure of trade openness and inflation.
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elements of democracy: the presence of institutions
that allow citizens to express preferences about poli-
cies and leaders, whether or not there are formal con-
straints on the executive, and the availability of civil
liberties to all citizens (Polity IV, 2013). Larger values
of the Polity IV score indicate more democracy within
the country.
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Combining these data we arrive at an unbalanced
panel that includes up to 184 countries and covers 5-
year periods from 1970 to 2009. Table 1 reports de-
scriptions, sources, and summary statistics for all of
the variables included in our analysis.

Table 1. Descriptions, sources, and summary statistics for variables.

Variable Description Source Min. Max. Mean DS(: V
GDP_PC GDP per capita (constant 2000 US$) World Bank WDI 8521 95,885 7,050 11,173
Ratio of GDP to Highest Income .

S OECD Country GDP Xuand Li WDI  0.002 1.000 0.509 0.445
Sus Ratio of GDP to U.S. GDP Xuand LiWDI  0.002 1.000 0.523 0.445
SMoNAco Ratio of GDP to Highest Income Country GDP Xuand Li WDI 0.001 1.000 0454 0457
L Logistic Transformation of S equal to 5/ (1-5) 0.002 1791 0.705 5.51
Lus Logistic Transform. of Sus equal to Sus/(1- Sus) 0.002 2486 3.240 73.6
Lrich Logistic Transformation of Srrcr/(1-Sricr) 0.001 15.621 0.166 0.639
LN(L) Natural Log of Logistic Transformation of S -6.335 5.188 -2.574 1.92
LN(Lus) Natural Log of Logistic Transformation of Sus -6.538 7.818 -2.467 1.95
LN(Lmonaco) Natural Log of Logistic Transformation of Sricu -6.890 2749 -3357 175
GLOB Overall Globalization Index KOF 13.809 92375 44.948 175
E_GLOB Economic Globalization Index KOF 9.575 97921 49470 19.1
S_GLOB Social Globalization Index KOF 6.130 92456 40.452 20.8
P_GLOB Political Globalization Index KOF 1.000 97.698 46.070 26.5
DEMOC Polity IV Democracy Score Polity IV Project 0.000 10.000 4.088  4.09
ECON_FREE Economic Freedom of the World Score Fraser Institute 1.782 9.141 5944 1.35
POL_FREE Freedom House Political Freedom Score Freedom House 1.000 7.000 3.848 2.03
K Gross Capital Formation (% of GDP) World Bank WDI 3575 86.79 23.121 8.19
PRIM_EDU Primary School Enrollment Rate (Gross) World Bank WDI 11.518 216.72 96.080 24.6
SEC_EDU Secondary School Enrollment Rate (Gross) =~ World Bank WDI 0.140 164.6 59.092 34.0
TER_EDU Tertiary School Enrollment Rate (Gross) World Bank WDI  0.000 100.1 17.997 19.0
LIFE_EXP Life Expectancy at Birth World Bank WDI 28.871 8256 64.296 10.9
POP Population Growth Rate World Bank WDI -4.645 16.245 1.799 1.64
4. Results

Results from regressions of the specification
shown in equation (3) are presented in Table 2. All
estimations reported in Table 2 include period fixed
effects. Column 1 reports results from our baseline
specification, including a positive and statistically
significant (1% level) estimated relationship between
GLOB and the rate of horizontal convergence.
Column 2 reports on an expansion of the baseline

9 For the column 1 the Hausman test statistic is 139.51. The null
hypothesis is easily rejected, suggesting that the random effects
estimator is inconsistent and that the fixed effects estimator is to

specification that includes the standard controls asso-
ciated with neoclassical growth theory and institu-
tional quality. The estimated relationship between
globalization and the horizontal convergence rate is
positive and significant (1% level) in all cases. How-
ever, the coefficient point estimate does decrease
when the controls are added. Including both neoclas-
sical and institutional controls results in a point

be preferred. For specification 2 the number of cross-sections in-
cluded is not large enough to carry out random effects estimation.
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estimate of 0.036, implying that an increase in GLOB
of 19 points (about 1 standard deviation) is associated
with an increase in the convergence rate of about 68
percentage points, all else equal. This is a large effect.
A difference of 19 points is comparable to the 2005
globalization index differential between the U.S.
(about 76) and countries such as Trinidad and Tobago
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and the Philippines (each about 54). The estimate im-
plies that if those latter countries were to become as
globalized as the U.S., then, all else equal, they would
close the gap between their income and the richest
country by an additional 68 % over a 5-year period (or
about 13.6% annually).10

Table 2. Regressions of the income convergence rate on globalization indices and other controls,

1970-2009.
1) 2 ®) 4) ©)
(Lus) (Lmonaco)
GLOB 0.093*** 0.036*** 0.048*** 0.033*** 0.038***
(0.002) (0.007) (0.007) (0.004) (0.008)
K -0.012* -0.016** -0.014*** -0.009
(0.007) (0.007) (0.005) (0.007)
PRIM_EDU -0.003 -0.004 -0.001 -0.001
(0.002) (0.002) (0.002) (0.002)
SEC_EDU 0.015*** 0.017%** 0.013*** 0.014***
(0.003) (0.003) (0.002) (0.003)
TER_EDU 0.002 -0.005 0.001 0.006*
(0.003) (0.004) (0.003) (0.003)
LIFE_EXP 0.060*** 0.059*** 0.062*** 0.055***
(0.009) (0.009) (0.008) (0.009)
POP 0.054 0.079 0.068* 0.055
(0.045) (0.049) (0.040) (0.044)
ECON_FREE 0.225*** 0.120** 0.160*** 0.212%**
(0.053) (0.054) (0.038) (0.054)
POL_FREE -0.111%** -0.123*** -0.066***
(0.027) (0.032) (0.022)
DEMOC 0.024**
(0.012)
Countries 183 99 99 99 93
Observations 1,199 566 550 574 536
F-stat. (redundant effects) 338.17%** 233.43%** 205.69*** 359.47%%* 248.11%**
(0.000) (0.000) (0.000) (0.000) (0.000)
Adj. R2 0.652 0.848 0.820 0.877 0.853
Notes: *, **, and *** denote, respectively, sig;lificance at the 10, 5, and 1 percent levels. HAC standard errors are in parentheses.

Dependent variable is In(L;), where L;, = Constants are included in regressions though not reported above.

1-Si
All estimations include fixed period effects. The null for the redundant fixed effects test is that the fixed effects are jointly insignificant.
“Lus” (“Lmonaco”) indicates that relative per capita GDP was calculated using U.S. (Monaco’s) GDP per capita as the benchmark.

Panel is unbalanced and based on 5-year periods (1970-74, 1975-79, 1980-84, 1985-89, 1990-94, 1995-99, 2000-2004, and 2005-2009).

10 For each of these estimations, the F-statistic associated with a test
of joint insignificance of the period effects rejects the null at the 1%
significance level. This suggests that there is relevant unobserved
time variation in convergence rates that is not captured by our

other control variables. In the appendix (Table A1) we report re-
gressions analogous to those of Table 2 including both country and
period fixed effects. The globalization estimates are qualitatively
similar and statistically significant.
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Focusing on column 2, our preferred specification,
most of the other control variables enter with the ex-
pected signs and are statistically significant (10%
level or better). In particular, life expectancy and in-
stitutional quality are positively associated with hor-
izontal convergence rates.! Of the educational
measures, only secondary enrollment enters signifi-
cantly, but the estimated effect is positive.

Columns 3 through 5 report various robustness
checks. Column 3 reports results based on using the
U.S. as the benchmark per capita income level in each
period (in place of the richest OECD country). Col-
umn 4 reports results based similarly on using the
richest country in the given time period (always Mon-
aco) as the benchmark. The positive and significant
relationship between globalization and the horizontal
convergence rate is robust to this change in the bench-
mark. Quantitatively, when the U.S. is the bench-
mark income level the coefficient estimate on GLOB
increases from 0.036 (column 2) to 0.048 (column 3).
However, using the richest country benchmark the
coefficient estimate is comparable to that of column 2
(0.033). As demonstrated above, this is a sizable effect
for any of these point estimates. Lastly, column 5 re-
ports results that are analogous to those reported in
column 2 save for the fact that the Polity IV measure
of democracy (DEMOC) replaces Freedom House's
political freedom score (POL_FREE). Employing this
alternative measure of the political institutional qual-
ity does not change the results meaningfully.

As described above in the introduction, Knack
(1997) has argued that where income convergence is
absent, poor institutions are to blame. While we con-
trol for measures of economic and political institu-
tional quality, it is possible that globalization facili-
tates formal institutional change and that the omis-
sion from out estimations of an interaction between
globalization and institutional quality is biasing our
results. In particular, we could be attributing im-
portance to globalization when the institutional
changes that it leads to are actually the proximate de-
terminants of income convergence. This would be a
result consistent with the empirical studies docu-
menting cross-country institutional spillovers (e.g.,
Seldadyo et al., 2010; de Groot, 2011; Simmons and
Elkins, 2004).

11 Recall that the POL_FREE measure is one where lower values
correspond to more political freedoms, so a negative coefficient re-
veals a positive effect of political freedom.

12 Brambor et al. (2006) provide an overview of how to properly
interpret conditional marginal effects in models with interaction
terms. Denoting fcros and fpcios; ror_rree as the coefficients on
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To address this concern, in Table 3 we report re-
sults from three estimations that include interactions
of globalization with one or more measures of insti-
tutional quality. Otherwise the estimations are anal-
ogous to those reported in column 2 of Table 2. The
column 1 estimation includes an interaction of the
globalization index with the economic freedom score.
The interaction does not enter significantly. The col-
umn 2 estimation includes an interaction of globali-
zation with the Freedom House political freedom
score. This interaction enters negatively and signifi-
cantly, though only at the 10% level. Recall that a
higher Freedom House score implies less political
freedom, so the estimates imply that globalization
has a larger effect in environments of greater political
freedom. In Figure 1 we plot the estimated marginal
effect of a change in GLOB conditional on the value of
POL_FREE, along with 95% confidence intervals.1?
The marginal effect of globalization is positive and
statistically significant at the 5% level or better at all
values of POL_FREE. Importantly, the marginal ef-
fect point estimates all lie in the fairly narrow range
of 0.020 to 0.038. While there is evidence that the
relationship between globalization and income con-
vergence is conditional on the quality of political
institutions, the relationship is positive, statistically
significant, and quantitatively meaningful at all
values of POL_FREE. Finally, column 3 of Table 3
includes results from an estimation where both
interaction terms of included. In that case, neither
interaction enters significantly.

Table 4 reports the results of estimations that con-
sider countries” economic, social, and political global-
ization scores separately (E_GLOB, S_GLOB, and
P_GLOB, respectively). The estimations reported in
columns 1 through 4 include the Freedom House
measure of political institutions as a control; the esti-
mations reported in columns 5 through 8 include the
Polity democracy index. All estimations include in-
vestment, education, and population growth rate
controls; they also control for political and economic
institutional quality as well as period fixed effects.

When only economic globalization is included
(columns 1 and 5), it enters positively and signifi-
cantly (5% level in column 1 and 10% level in column
5). The coefficient point estimates are both consider-
ably smaller than that associated with the overall

GLOB and its interaction with POL_FREE, respectively, the point
estimate of the conditional marginal effect is (Bcroz + Pcros;
por_rreexPOL_FREE) and the conditional standard error is
[Var(Beros) + Var(Beros; ror_rree)*POL_FREE? + 2xCov(BcLos,fcLos;
por_rreg)<POL_FREE]'/2.
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globalization index in column 2 of Table 2. The sam-
ple standard deviations on GLOB and E_GLOB
are similar (17.5 versus 19.1), so the difference in co-
efficient estimates is meaningful. The coefficient
estimates for political globalization (columns 3 and 7)
are also small. The sample standard deviation
of P_GLOB is larger than that of the other two sub-
indices (26.5) but its effect is still roughly similar to
that of economic globalization. Alternatively the es-
timated effects of social globalization (columns 2 and
6) are comparable to those reported for the overall
globalization index. These estimated effects are both
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statistically significant at the 1% level. Finally, col-
umns 4 and 8 present results with the inclusion of all
three globalization sub-indices together. In column
4, both the social measure of globalization and the
political measure of globalization remain significant
at the 5% level or better. In column 8, when the Polity
IV index is the measure of political institutional qual-
ity, both social and political globalization enter signif-
icantly at the 1% level and economic globalization en-
ters slightly significantly at the 10% level. However,
E_GLOB enters negatively in this case, and we note
that the point estimate is also negative in column 4.13

Table 3: Regressions of the income convergence rate on globalization indices and other controls,
1970-2009; including interactions between globalization and measures of institutional quality.

GLOB

K

PRIM_EDU
SEC_EDU
TER_EDU
LIFE_EXP

POP
ECON_FREE
POL_FREE
ECON_FREE*GLOB
POL_FREE*GLOB

Countries
Observations

F-stat. (redundant effects)
Adj. R?

@) @ ©)
0.021* 0.041*** 0.036**
(0.013) (0.009) (0.018)
-0.011 -0.011 -0.011
(0.007) (0.007) (0.007)
-0.002 -0.002 -0.002
(0.002) (0.002) (0.002)

0.015%*** 0.015*** 0.015***
(0.003) (0.003) (0.003)
0.000 -0.000 -0.000
(0.004) (0.004) (0.004)

0.062*** 0.065*** 0.065***
(0.009) (0.009) (0.009)
0.047 0.062 0.059
(0.045) (0.045) (0.047)
0.113 0.219%** 0.185*
(0.098) (0.054) (0.108)

-0.113*** 0.009 -0.008
(0.027) (0.074) (0.090)
0.002 0.001
(0.002) (0.002)

-0.003* -0.002
(0.001) (0.002)

99 99 99

566 566 566

217.55%** 233.47%** 210.39%**
(0.000) (0.000) (0.000)
0.848 0.848 0.848

Notes: *, **, and *** denote, respectively, significance at the 10, 5, and 1 percent levels. HAC standard errors are in parentheses.

Dependent variable is In(L;;), where L;, = 13—‘; Constants are included in regressions though not reported above.
Vit

All estimations include fixed period effects. The null for the redundant fixed effects test is that the fixed effects are jointly insignificant.
“Lus” indicates that the dependent variable, relative per capita GDP, was calculated using U.S. GDP per capita as the benchmark.
Panel is unbalanced and based on 5-year periods (1970-74, 1975-79, 1980-84, 1985-89, 1990-94, 1995-99, 2000-2004, and 2005-2009).

13 In an appendix to this paper, Table A2 reports results that are
analogous to those reported in Table 4 except that the richest

country (as opposed to the richest OECD country) is used at the
income per capita benchmark. The results are not meaningfully

changed in terms of either the statistical significance or the quan-
titative magnitude of the effects. Social globalization always en-
ters positively and significantly at the 1% level; the estimated ef-
fect is always comparable to that of the comprehensive globaliza-
tion index in column 2 of Table 2.
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Figure 1. Marginal effect of increased globalization on the horizontal convergence rate; conditional on

the level of political freedom.

Notes: Based on estimation reported in column 2 of table 4. Solid line indicates the point estimates; dashed lines indicate the 95% confidence

intervals.

However, the most notable results from columns
4 and 8 of Table 4 involve, again, the social globaliza-
tion sub-index. In both column 4 and column 8 the
estimated effect of S_GLOB is considerably larger
than that associated with political globalization.
Globalization, as measured by the KOF index, is pos-
itively related to income convergence and, in particu-
lar, the social dimension - the flow of information, in-
dividuals, and their cultural beliefs - appears to drive
the estimated effects. We interpret these findings as
consistent with decentralized processes by which in-
dividuals of a county access and learn to utilize
knowledge that is already used in richer countries.
These are discovery processes through which a coun-
try can move itself closer to the world production
frontier. The evidence suggests that these decentral-
ized processes are considerably more important for
income convergence than more centralized, political
processes.

As described in Section 2, our empirical specifica-
tion is based on Xu and Li (2008). These authors ex-
plore income convergence as a function of the same
economic and political institutional variables that we
control for (i.e., the Fraser Institute’s economic free-
dom scores and the Freedom House political freedom
scores). Xu and Li (2008) report that both economic
and political freedoms are associated with greater in-
come convergence.

Since we find that globalization has an economi-
cally meaningful, independent effect on convergence,
we now explore whether the role of formal institu-
tional quality is overestimated when a measure of
globalization is excluded. For a point of reference, the
coefficient estimates on economic political freedom
from column 2 of Table 2 are 0.225 and -0.111, respec-
tively. In column 1 of Table 5 we report the results of
an analogous regression where the globalization
index is not included as a control. The economic
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and political freedom coefficient estimates are now
0.371 and -0.143 (both significant at the 1% level), re-
spectively. While we cannot say that the coefficient
estimates are statistically different across these alter-
native estimations, we note that the column 1 Table 5
economic freedom estimate is more than 2 (of its own)
standard errors greater than 0.225. In column 2 we
report on an estimation including economic freedom
and the Polity IV institutional measure but, again, ex-
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cluding globalization. This is analogous to the col-
umn 5 Table 2 regression that includes globalization.
Moving from column 5 Table 2 to column 2 Table 5,
the coefficient estimate on the Polity IV measure rises
from 0.024 to 0.034. Again, this is not a statistically
significant difference. That being said, our results
suggest that not controlling for globalization may
lead researchers to overestimate the effects of formal
institutional quality on income convergence.

Table 4. Regressions of the income convergence rate on economic, social, and political globalization

indices and other controls, 1970-2009.

1) (2) ) (4) ®) (6) ) ()
E_GLOB 0.011** -0.006 0.009* -0.010%
(0.006) (0.006) (0.005) (0.006)
S_GLOB 0.036*** 0.039*** 0.035*** 0.040%**
(0.005) (0.004) (0.005) (0.004)
P_GLOB 0.006*** 0.005** 0.010***  0.008***
(0.002) (0.002) (0.002) (0.002)
K -0.016** -0.009 -0.015** -0.007 -0.014* -0.006 -0.011 -0.003
(0.007) (0.006) (0.007) (0.007) (0.007) (0.006) (0.007) (0.007)
PRIM_EDU -0.003 -0.000 -0.004 -0.000 -0.002 0.000 -0.002 0.001
(0.002) (0.002) (0.003) (0.002) (0.002) (0.002) (0.002) (0.002)
SEC_EDU 0.018***  0.013***  0.022***  0.014***  0.020***  0.014***  0.022***  0.015***
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
TER_EDU 0.006* 0.001 0.004 -0.002 0.010%** 0.004 0.008** 0.002
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
LIFE_EXP 0.070**  0.053***  0.071***  0.051***  0.067***  0.050***  0.065***  0.045***
(0.009) (0.008) (0.009) (0.008) (0.009) (0.008) (0.009) (0.008)
POP 0.023 0.041 0.045 0.059 0.023 0.047 0.058 0.081**
(0.044) (0.037) (0.048) (0.040) (0.043) (0.037) (0.047) (0.039)
ECON_FREE 0.298***  0.212***  0.359***  0.229***  0.301***  0.198***  0.344***  0.222***
(0.055) (0.050) (0.049) (0.056) (0.055) (0.047) (0.044) (0.055)
POL_FREE -0.134***  -0.103***  -0.138***  -0.099***
(0.027) (0.025) (0.028) (0.025)
DEMOC 0.033***  0.029*** 0.029** 0.025**
(0.012) (0.010) (0.012) (0.011)
Countries 99 99 99 99 93 93 93 93
Observations 566 566 566 566 536 536 536 536
F-stat. (redundant effects) ~ 203.89***  257.38*** 196.68***) 225.03***) 207.43*** 259.11*** 197.43*** 249.56***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Adj. R? 0.835 0.852 0.832 0.853 0.840 0.859 0.839 0.861

Notes: *, **, and *** denote, respectively, significance at the 10, 5, and 1 percent levels. HAC standard errors are in parentheses.

Dependent variable is In(L;;), where L;; = Sit

All estimations include fixed period effects The null for the redundant fixed effects test is that the fixed effects are jointly insignificant.
“Lys” indicates that the dependent variable, relative per capita GDP, was calculated using U.S. GDP per capita as the benchmark.
Panel is unbalanced and based on 5-year periods (1970-74, 1975-79, 1980-84, 1985-89, 1990-94, 1995-99, 2000-2004, and 2005-2009).
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Table 5. Regressions of the income convergence
rate on economic and political institutional
measures and other controls, 1970-2009; exclud-
ing globalization controls.

(1) (2)

K -0.016** -0.014**
(0.007) (0.007)
PRIM_EDU -0.003 -0.002
(0.003) (0.002)
SEC_EDU 0.027*** 0.022%**
(0.003) (0.003)
TER_EDU 0.007* 0.012***
(0.003) (0.003)
LIFE_EXP 0.077*** 0.068***
(0.009) (0.009)
POP 0.030 0.031
(0.044) (0.043)
ECON_FREE 0.371%** 0.356***
(0.049) (0.045)
POL_FREE -0.143%**
(0.027)
DEMOC 0.034***
(0.012)
Countries 100 94
Observations 569 539
F-stat. 204.07%** 196.46%**
(redundant effects) (0.000) (0.000)
Adj. R? 0.828 0.830

Notes: Refer to Table 4 for notes.

5. Conclusions

Does increased globalization promote cross-coun-
try income convergence? Based on a panel of up to
184 countries covering the years 1970 to 2009, we con-
clude that it does.

We argue that income convergence is largely a
problem of poor countries gaining access to and ef-
fectively utilizing knowledge from rich countries.
When poor countries can do this they move their
economies closer to the world production frontier,
near to which rich economies already operate. If
such is the case, then the rate of convergence is likely
to be higher when individuals in poor countries
are allowed opportunities to experience and
experiment with the behavior and conduct of individ-
uals in rich countries. Allowing for this sort of infor-
mal, decentralized discovery may represent a power-
ful alternative to formal institutional change - some-
thing that economists and policymakers have not
proved adept at bringing about in developing econo-
mies.
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We estimate income convergence as a function of
the KOF globalization indices described in Dreher
(2006). The definition of globalization in this context
is “the process of creating networks of connections
among actors at multi-continental distances, medi-
ated through a variety of flows including people, in-
formation and ideas” (Dreher, 2006, p. 1092). It is
through these networks of connections that individu-
als may gain access to and experiment with the usable
knowledge that constitutes the world production
frontier.

Controlling for various additional factors, includ-
ing measures of political and economic institutional
quality, we find that a standard deviation increase in
the KOF index is associated with a country closing the
gap between its income per capita level and that of
the richest country by an additional 13.6% annually.
A standard deviation is, in this context, equivalent to
countries like Trinidad and Tobago and the Philip-
pines becoming as globalized as the U.S.

In addition to the comprehensive globalization in-
dex, KOF provides sub-indices for the economic, po-
litical, and social dimensions of globalization. We
find that increased globalization has a statistically
significant and large effect on the rate of income con-
vergence. In particular, our results suggest that social
globalization is associated with faster income conver-
gence. The KOF social globalization index captures
the extent to which a country is open to individuals,
information, and cultural beliefs from other coun-
tries. This dimension of globalization seems particu-
larly to offer what Hayek (1960, p. 30) prescribed:
“maximum opportunity for unknown individuals to
learn of facts that we ourselves are yet unaware of
and to make use of this knowledge in their actions.”

Excluding the globalization measures from our es-
timations tends to increase the estimated effects of
formal economic and political institutional quality on
income convergence. This statement is based on
point estimates, and the changes in estimated effects
are never statistically significant. However, the
changes in the point estimates are often sizable, and
this is at least suggestive that not controlling for glob-
alization can bias upward our estimation of the im-
portance of formal institutional quality for income
convergence.
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Appendix: Additional Results with Alternative Richest Country Benchmark.

Table Al. Table 2 regressions re-estimated with 2-way fixed effects.
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1) 2 @) 4) ©)
(Lus) (Lmonaco)
GLOB 0.017*** 0.017%** 0.018*** 0.012%** 0.015%**
(0.003) (0.003) (0.007) (0.002) (0.002)
K 0.014%** 0.009*** 0.010*** 0.014***
(0.002) (0.002) (0.002) (0.003)
PRIM_EDU 0.002 0.002 0.000 0.001
(0.002) (0.001) (0.001) (0.001)
SEC_EDU 0.005*** 0.001 0.004*** 0.005***
(0.002) (0.002) (0.001) (0.002)
TER_EDU 0.006*** 0.008*** 0.008*** 0.005***
(0.002) (0.001) (0.001) (0.001)
LIFE_EXP 0.006 -0.002 -0.001 0.008
(0.005) (0.004) (0.003) (0.005)
POP -0.025** -0.013** 0.001 -0.019**
(0.010) (0.006) (0.008) (0.008)
ECON_FREE 0.015 -0.004 0.012 0.038**
(0.016) (0.023) (0.016) (0.015)
POL_FREE 0.005 0.019 0.029***
(0.014) (0.009) (0.006)
DEMOC -0.007*
(0.004)
Countries 183 99 99 99 93
Observations 1,199 566 550 574 536
Adj. R? 0.973 0.986 0.968 0.989 0.097

Notes: *, **, and *** denote, respectively, significance at the 10, 5, and 1 percent levels. HAC standard errors are in parentheses. De-

pendent variable is In(L;), where L;, =

Sit
1-Si¢

Constants are included in regressions though not reported above. All estimations in-

clude fixed period and country effects. “Lys” (“Luvonaco”) indicates that relative per capita GDP was calculated using U.S. (Monaco's)
GDP per capita as the benchmark. Panel is unbalanced and based on 5-year periods (1970-1974, 1975-1979, 1980-1984, 1985-1989,

1990-1994, 1995-1999, 2000-2004, and 2005-2009).
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Table A2: Regressions of the income convergence rate on economic, social, and political globalization
indices and other controls, 1970-2009; using the richest country in the world as the
benchmark for the calculation of L.

1) ©) €) (4) ©) (6) ) ®)

E_GLOB 0.015%* 0.000  0.014%* -0.002
(0.003) (0.003)  (0.003) (0.004)
S_GLOB 0.033%* 0.033*** 0.032%+* 0.032++
(0.003) (0.003) (0.003) (0.003)

P_GLO 0.002 0.002 0.005*  0.004*
(0.002)  (0.002) (0.002)  (0.002)

K 0.0184*  -0.011**  -0.017%*  -0.011**  -0.016**  -0.008*  -0.014*  -0.007
(0.005)  (0.005)  (0.006)  (0.005)  (0.006)  (0.005)  (0.006)  (0.005)

PRIM_EDU -0.002 0.001 -0.002 0.001 -0.001 0.002 -0.001 0.002
(0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
SEC_EDU 0.015%*  0.011%*  0.019%*  0.011**  0.015**  0.011**  0.019**  0.011**
(0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)

TER_EDU 0.005* 0.000 0.003 0.000  0.010%*  0.004*  0.008%*  0.003
(0.003)  (0.003)  (0.003)  (0.003)  (0.003)  (0.002)  (0.003)  (0.002)
LIFE_EXP 0.070%  0.055%*  0.072%*  0.055**  0.067**  0.052%*  0.067***  0.051***
(0.008)  (0.007)  (0.008)  (0.007)  (0.008)  (0.008)  (0.008)  (0.008)

POP 0.036 0.055* 0.051 0.060* 0.022 0.049 0.047 0.062*

(0.039)  (0.032)  (0.041)  (0.034)  (0.038)  (0.032)  (0.041)  (0.034)
ECON_FREE — 0201%*  0.148%*  0285%* 0147+  0210%* 0145 0277+  (.]148%*
(0.039)  (0.036)  (0.036)  (0.040)  (0.040)  (0.037)  (0.037)  (0.040)

POL_FREE -0.085***  -0.059***  -0.095***  -0.057***
(0.022) (0.020) (0.023) (0.021)

DEMOC 0.016 0.013 0.015 0.011
(0.010) (0.009) (0.011) (0.009)

Countries 99 99 99 99 93 93 93 93

Observations 574 574 574 574 541 541 541 541

F-stat. (redun-  319.81***  411.59***  305.99***  365.08***  310.15***  410.49***  304.37***  376.49***

dant effects) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Adj. R? 0.866 0.888 0.858 0.888 0.866 0.888 0.860 0.889

Notes: *, **, and *** denote, respectively, significance at the 10, 5, and 1 percent levels. HAC standard errors are in parentheses. Dependent
variable is In(Lg;cy;,), where Lgicy;, = Spicny, /(1 — Sricn,,)- Constants are included in regressions though not reported above. All estima-
tions include fixed period effects. The null hypothesis for the redundant fixed effects test is that the fixed effects are jointly insignificant.
“Lys” indicates that dependent variable relative per capita GDP was calculated using U.S. GDP at the benchmark for all periods. Panel is
unbalanced and based on 5-year periods (1970-1974, 1975-1979, 1980-1984, 1985-1989, 1990-1994, 1995-1999, 2000-2004, and 2005-2009).




