How Does Globalization Affect the Synchronization
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The phenomenon of globalization, which re-
fers to the rising trade and financial integration
of the world economy, has gathered steam in
recent decades. The growth rate of world trade
has been greater than that of world output in
almost all years since 1960, and the cumulative
increase in the volume of world trade is almost
three times larger than that of world output over
this period. A more dramatic element in the
process of globalization has been the surge in
cross-border capital flows over the last two de-
cades. Since the early 1980’s, gross capital
flows have jumped from less than 5 percent to
approximately 20 percent of GDP for advanced
countries. For emerging markets, gross capital
flows have increased almost fourfold over the
same period and now account for roughly 5
percent of GDP in these economies.’

What is the impact of globalization on the
synchronization of business cycles across coun-
tries? In this paper, we attempt to address this
question by systematically examining the im-
pact of increased trade and financial integration
on international business-cycle comovements.
In particular, we analyze the patterns of cor-
relations for industrial as well as developing
countries within a unified empirical framework.
We also examine the effects of different aspects
of globalization on output as well as consump-
tion comovement across countries.

I. What Do We Learn from Economic Theory?

Economic theory does not provide definitive
guidance concerning the impact of increased
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" Prasad et al. (2003) examine the increase in global
trade and financial linkages.
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trade and financial linkages on the degree of
business-cycle synchronization. International trade
linkages generate both demand- and supply-side
spillovers across countries. For example, on the
demand side, an investment or consumption
boom in one country can generate increased demand
for imports, boosting economies abroad. Through
these types of spillover effects, stronger interna-
tional trade linkages can result in more highly
correlated business cycles across countries. How-
ever, trade flows could also induce increased spe-
cialization of production resulting in changes in
the nature of business-cycle correlations. If stron-
ger trade linkages are associated with increased
interindustry specialization across countries, and
industry-specific shocks are important in driving
business cycles, then international business-cycle
comovement might be expected to decrease.

Financial linkages could result in a higher
degree of business-cycle synchronization by
generating large demand side effects. For in-
stance, if consumers from different countries
have a significant fraction of their investments
in a particular stock market, then a decline in
that stock market could induce a simultaneous
decline in the demand for consumption and
investment goods in these countries. Further-
more, contagion effects that are transmitted
through financial linkages could also result in
heightened cross-country spillovers of macro-
economic fluctuations.

International financial linkages could stimu-
late specialization of production through the
reallocation of capital in a manner consistent
with countries’ comparative advantage in the
production of different goods. Such specializa-
tion of production, which could result in more
exposure to industry- or country-specific shocks,

2See Kose and Yi (2002) for a discussion about the
theoretical impact of increasing trade integration on business-
cycle comovement. Heathcote and Perri (2002) examine the
implications of increasing financial linkages on cross-country
business-cycle correlations.
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would typically be expected to be accompanied
by the use of international financial markets to
diversify consumption risk. This implies that
financial integration, in particular, should result
in stronger comovement of consumption across
countries. This effect would be expected to be
stronger for developing countries that are typi-
cally less diversified in terms of their endow-
ment and production structures and have
intrinsically more volatile output, implying that
their potential gains from international risk-
sharing are even greater than for industrial
countries.

II. Data and Methods

Our empirical analysis is based on annual
data over the period 1960—-1999 for a sample of
76 countries: 21 industrial and 55 developing.?
Per capita real GDP and real private consump-
tion constitute the measures of national output
and consumption, respectively. We use two
measures of trade openness: a (binary) measure
of restrictions on current account transactions
and a standard openness ratio (ratio of imports
and exports to GDP). To measure financial in-
tegration, we use an indicator measure of re-
strictions on capital-account transactions and
also a measure of accumulated gross capital
flows to GDP, where the latter is analogous to
the trade openness ratio. The restrictiveness in-
dicators can be considered as measures of de
jure trade and financial openness, while the
measures based on flows capture de facto open-
ness. This distinction is of particular importance
in understanding the effects of financial integra-
tion, since many countries that have maintained
controls on capital-account transactions have
found them ineffective in preventing capital out-
flows. Furthermore, the de jure measure cannot
fully capture differences in the degree of finan-
cial integration across countries and over time.

While it would be interesting to examine the
effects of bilateral trade and financial linkages
on correlations across country pairs, obtaining
such data on financial linkages is not feasible. In
this paper, therefore, we adopt a simpler ap-

3 For a detailed description of the data and sources see
Kose et al. (2003a).
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proach of examining correlations of individual
country output and consumption growth fluctu-
ations with the fluctuations of corresponding
“world” aggregates. To minimize the effects of
the large economies on the results, we use pur-
chasing power parity (PPP)-weighted aggre-
gates of output and consumption in the G-7
countries as measures of the relevant world
aggregates. These countries are then excluded
from the empirical analysis that follows. The
use of G-7 aggregates has some additional ad-
vantages. Since the G-7 countries account for a
substantial fraction of financial and trade flows
to developing countries, correlations with the
G-7 aggregates are most relevant for under-
standing the effects of integration on business-
cycle comovements. In any case, as one would
expect, cyclical fluctuations in the G-7 countries
are highly correlated with fluctuations in total
world output.

We begin by presenting a descriptive analysis
of changes in patterns of correlations of differ-
ent groups of countries with the world business
cycle. For this part of the analysis, we divide
developing countries into two groups: more fi-
nancially integrated (MFI) economies and less
financially integrated (LFI) economies. The former
essentially constitute the group of “emerging
markets” and account for a substantial fraction
of net capital flows from industrial to develop-
ing countries in recent decades. Since output
and consumption are nonstationary series, and
in order to avoid the complications with stan-
dard filtering methods, we use growth rates of
the variables in the empirical analysis.

II1. Correlations

We first examine some summary statistics on
the correlations of output growth rates in each
country with the growth rate of the composite
measure of world output. Table 1A shows that,
on average, industrial countries have stronger
correlations with world output than do develop-
ing economies. For industrial countries, these
correlations on average increase sharply in the
1970’s (the oil-shock period) and rise further in
the 1990’s. For developing countries, on the
other hand, these correlations are in general
much lower compared to industrial countries
and, if anything, decline in the 1990’s. In fact,
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TABLE 1—CORRELATIONS WITH “WORLD”
MACROECONOMIC AGGREGATES
(MEDIANS FOR EACH GROUP)

Sample 1960-1999  1960°s  1970°s 1980°s  1990’s
A. Output

Full sample 0.17 0.12 0.18 0.15 0.09

(0.06) (0.05) (0.07) (0.05 (0.12)

Industrial countries 0.49 0.05 0.33 0.35 0.58

(0.05) (0.15)  (0.08) (0.13)  (0.09)

Developing countries 0.11 0.12 0.14 0.11  —0.06

(0.04) (0.05) (0.08) (0.07) (0.07)

MFI economies 0.17 0.12 0.26 0.10 —0.18

(0.07) O.11)  (0.149)  (0.09) (0.12)

LFI economies 0.07 0.12 0.11 0.11 0.02

(0.09) (0.12) ~ (0.08)  (0.10)  (0.15)

B. Consumption

Full sample 0.10 0.06 0.09 0.07 0.01
(0.04) (0.06) (0.07) (0.05) (0.08)

Industrial countries 0.45 —0.02 0.34 0.35 0.50
(0.06) 0.16)  (0.12)  (0.10)  (0.07)

Developing countries 0.02 0.06 —0.01 0.04 —0.09
(0.03) (0.09) (0.09) (0.04) (0.06)

MFI economies 0.04 0.14 —0.04 —-0.00 —026
(0.06) (0.12)  (0.11)  (0.10)  (0.11)

LFI economies 0.01 0.06 0.01 0.04 —0.07

(0.05) (0.13)  (0.14)  (0.05) (0.08)

Notes: The numbers shown in this table are medians, within
each group, of the correlations for each country with the
corresponding world aggregate. Standard errors are shown
in parentheses.

for MFI economies, these correlations become
negative during this period. Thus, there is little
evidence, in terms of these coarse country
groupings, that business-cycle comovements
have on average become more synchronized at
a global level during the most recent period of
globalization.

Table 1B indicates that the temporal evolu-
tion of consumption correlations is quite similar
to that of output. In addition, as has been doc-
umented by several other authors, consumption
correlations are typically smaller than output
correlations. A particularly interesting result is
that, for MFI economies, the average correlation
turns significantly negative in the 1990’s. This
seems at odds with the notion that financial
integration should have helped these economies
to better share consumption risk.

While cross-country correlations of output
and consumption are useful in understanding
the degree of synchronization, they only capture
the contemporaneous dimension of business-
cycle comovement. To further study the extent
of and the change in the degree of synchroni-
zation, we estimate dynamic unobserved factor
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models. This approach allows us to decompose
fluctuations in each macroeconomic aggregate
into a common factor (common across all coun-
tries) and a country-specific factor.* We exam-
ine changes in the relative importance of the
common factor by estimating the model over
two periods: 1960—1980 and 1981-1999.° If
globalization has a positive impact on the de-
gree of business-cycle synchronization over
time, the contribution of the common factor to
the variation of output and consumption growth
should rise in the second period.

Table 2 presents the median (within each
group of countries) of the fraction of the vari-
ance of output and consumption fluctuations
explained by the common factor, for the full
sample as well as the two subperiods. There are
four results to note. First, the common factor
accounts for less than 10 percent of the variation
in output and consumption fluctuations across
the full sample of industrial and developing
economies. Second, the importance of the com-
mon factor for output fluctuations has not
changed much across the two subperiods, sug-
gesting that integration has not significantly
changed the extent of business-cycle comove-
ment. Third, the common factor explains a
much larger fraction of output and consumption
fluctuations in industrial countries than it does
in the developing countries. Moreover, for in-
dustrial countries, there has been a noticeable
increase in the share of variance of consumption
fluctuations explained by the common factor in
the second period. Fourth, on average, the
global common factor has played only a very
small role in explaining the variance of output
and consumption fluctuations in the MFI and
LFI economies, and the importance of the com-
mon factor has not changed much over time in
either group. Overall, the results from the factor
model estimates reveal a picture similar to that
obtained from the simple correlations.

+ Our estimations of dynamic factor models closely fol-
low Christopher Otrok and Charles H. Whiteman (1998).
Robin Lumsdaine and Prasad (2003) employ a different
method and estimate a common factor using the data of
OECD countries to study the dynamics of international
business cycles.

> We estimated factor models using shorter sample pe-
riods; however, the results are not very informative since
shorter sample periods result in less precisely estimated
parameters.
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TABLE 2—SHARE OF V ARIANCE EXPLAINED
BY THE COMMON FACTOR (PERCENTAGES)

1960-1999 1960-1980 1981-1999

A. Output
Full sample 9.1 7.2 5.6
(2.1) (1.7) (1.6)
Industrial countries 41.4 30.5 27.2
@.7) (3.8) (3.7
Developing countries 4.6 4.7 2.9
1.2) (1.0 (1.1)
MFI economies 5.1 3.6 3.2
1.9) (2.0) (1.0
LFI economies 4.6 5.9 2.8

B. Consumption

Full sample 5.0 6.4 5.6
(1.8) (1.2) (1.5)

Industrial countries 27.1 16.0 22.7
4.1) (2.9) (3.9)

Developing countries 2.9 3.3 2.3
0.9) (0.9) (1.0

MFI economies 1.9 3.1 2.1
(1.4) (1.3) (2.0

LFI economies 3.0 3.8 2.5

(1.1) (1:3) (1.1)

Notes: All data series are transformed into logarithms, first
differenced, and demeaned before the estimations. In each
cell, the median fraction of variance explained by the com-
mon factor in each group is reported. The sample standard
errors are shown in parentheses.

IV. Regression Analysis

In this section, we present a more formal
regression analysis of the factors that influence
correlations of individual country macroeco-
nomic aggregates with the corresponding world
aggregates. We use nonoverlapping ten-year
correlations as the dependent variable. The first
column of Table 3 shows the results of ordinary
least-squares (OLS) regressions for output. In
this table, we present coefficient estimates for
only the main variables of interest.® Trade open-
ness appears to have a weak negative effect on
output correlations. While this result could be
explained as a consequence of more open econ-
omies being more vulnerable to external shocks,
it appears to run counter to other studies suggest-
ing that trade linkages increase cross-country

®We provide more detailed regression results and ro-
bustness tests in Kose et al. (2003b).
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TABLE 3—DETERMINANTS OF CORRELATIONS

Variable OLS OLS v
A. Output
Current account —0.0130 0.0257 0.0496
restrictions (0.0706) (0.0715) (0.0753)
Trade openness —0.0021F —0.0013 —0.0006
(0.0013) (0.0014) (0.0023)
Trade linkages with G-7 0.0050* 0.0046* 0.0107*
(0.0019) (0.0021) (0.0045)
Capital-account restrictions —0.1859*  —0.2051*  —0.2054*
0.0767) (0.0862) (0.1179)
Financial openness 0.0018 0.0009 —0.0013
(0.0023) (0.0024) (0.0088)
Relative income 0.1846  —0.0879 —0.0754
(0.1206) (0.2098) (0.2497)
Terms-of-trade volatility —0.7680*% —0.7127* —0.7394*
(0.2466) (0.2513) (0.2821)
Volatility of fiscal impulse —0.1768 —0.1519 —0.1522
0.1162) (0.1200) (0.1633)
Regional dummies — yes yes
R> 0.15 0.18 —
Number of observations: 235 235 229
B. Consumption
Current-account —0.0480 —0.0262 —0.0314
restrictions (0.0741) (0.0765) (0.0793)
Trade openness —0.0006 0.0005 0.0001
(0.0013) (0.0013) (0.0021)
Trade linkages with G-7 0.0047* 0.0038+ 0.0017
(0.0019) (0.0019) (0.0048)
Capital-account restrictions 0.0639 0.0433 0.0325
0.0927) (0.0956) (0.1184)
Financial openness 0.0028 0.0021 0.0009
(0.0020) (0.0021) (0.0075)
Relative income 0.3033* —0.0153 —0.0065
(0.1197) (0.2003) (0.2399)
Terms-of-trade volatility —0.8771*% —0.8679* —0.8975%
(0.3310) (0.3296) (0.3527)
Volatility of fiscal impulse ~ —0.5247* —0.4971*% —0.4999*
(0.0521) (0.0557) (0.0627)
Regional dummies — yes yes
R> 0.17 0.19 —
Number of observations: 235 235 229

Notes: The dependent variable is the correlation for each
country’s output or consumption with the corresponding
world aggregate over each ten-year period. Time dummies
are included in all regressions. For the instrumental-variables
(IV) regressions, the instruments include relative income
(vs. the United States) as of 1960, shares of agriculture and
manufacturing in total output in 1960, a weighted conflict
index, and dummies for oil-exporting countries, landlocked
countries, countries in tropical climates, existence of
multiple exchange rates, and existence of export surrender
requirements. Robust standard errors are reported in paren-
theses. Additional controls that we experimented with and
that did not affect these results include the ratio of the
money supply (M2) to GDP and its standard deviation,
manufacturing output as a share of GDP, inflation, fuel
exports as a share of total exports, and an indicator of the
exchange-rate regime.

T Statistically significant at the 10-percent level.

* Statistically significant at the 5-percent level.
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business-cycle correlations. Our regressions also
include a variable that measures direct trade
relationships with the G-7 (trade with the G-7 as
a share of a country’s total trade). The positive
coefficient on this variable indicates that trade
linkages do indeed have a positive effect on
output correlations. Thus, while trade openness
by itself seems to reduce domestic business-
cycle correlations with world output, a measure
of trade linkages does reveal evidence of cross-
country business-cycle transmission via the
trade channel.

The capital-account restrictions measure en-
ters with a negative coefficient. In other words,
countries with restricted capital flows have
lower business-cycle correlations with world
output. This result suggests, as expected, that
financial linkages are more important, in terms
of business-cycle transmission, for economies
that are more open to capital flows. However,
the measure of actual gross capital flows (finan-
cial openness) does not reflect this effect. Un-
fortunately, data limitations prevented us from
being able to construct a measure of financial
linkages with the G-7 in a manner analogous to
the trade linkage variable. It should be noted,
however, that the G-7 countries account for
more than two-thirds of all private capital flows
and, in recent years, an even greater fraction of
flows to developing countries.

Among other variables that are included in
the regressions, only the volatility of the terms
of trade has a statistically significant coefficient.
The negative coefficient on this variable is con-
sistent with the earlier result on trade openness
and indicates that economies that are subject to
more volatile terms-of-trade shocks are less cor-
related with world output.

How robust are these results? We eschew the
use of fixed-effects estimators in order to avoid
restricting the empirical analysis to within-country
changes in volatility. Most of the variation in
our sample comes from the between-country
component, which is of far more relevance for
the issues of interest in this analysis. Instead of
using fixed effects, we examined the sensitivity
of the results to the inclusion of regional dum-
mies (column 2 in Table 3) as well as numerous
country-specific variables (reflecting political
and economic structures and other relevant in-
stitutional features) that are potentially impor-
tant for explaining cross-country differences in
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correlation patterns. In general, these variables
did not affect our main results except for the
coefficient on trade openness, which is no
longer statistically significant.

A more important concern with the baseline
results is that of possible endogeneity. Measure-
ment error in the integration variables is also a
potential problem. To address these concerns, we
instrumented for the trade and financial-integration
variables. The results of these instrumental-variable
(IV) regressions are shown in the last column of
Table 3. Again, the main results are preserved. In
particular, the coefficients on the trade-linkages
variable and the capital-accountrestrictiveness in-
dicator remain significant.

Our findings are generally in line with the
results of other recent studies. For instance,
Glenn Otto et al. (2001) and Jean Imbs (2002)
find that trade and financial linkages are im-
portant in accounting for business-cycle co-
movement among OECD economies.” Imbs
also finds that specialization patterns drive
business-cycle correlations. We introduced some
broad sectoral measures (agriculture and manu-
facturing output as shares of GDP) in our
regressions to capture these effects, but these
were not statistically significant in any of the
specifications.

We now turn to regressions for consumption
correlations (Table 3B). The results for this
variable are weaker. Of the integration vari-
ables, only the trade linkages with the G-7 mat-
ter, and these appear to have a positive effect on
cross-country movements in consumption. Even
this result is not robust to IV estimation. Thus,
there is little evidence that globalization has
influenced consumption comovements across
countries. This is consistent with other research
showing that imperfections in international cap-
ital markets have thus far thwarted the use of
these markets for effectively sharing risk across
countries and reducing within-country con-
sumption volatility (see Kose et al., 2003a).

Terms-of-trade volatility affects consumption
comovement in a manner similar to that of
output. Our findings regarding the importance
of terms-of-trade volatility are consistent with

7 Cesar A. Calderon et al. (2002) find that trade linkages
play a more important role in explaining business-cycle
comovement in advanced countries than in developing
countries.
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the results of several recent studies (see Kose et
al., 2003b). Interestingly, the coefficient on the
fiscal impulse volatility measure is negative,
perhaps indicating the use of fiscal policies as a
countercyclical tool that dampens the effects of
global shocks. An alternative interpretation, of
course, is that fiscal policies exacerbate country-
specific fluctuations.

To examine the question of whether trade and
financial integration have differential effects on
correlation patterns for industrial versus devel-
oping countries, we included interactions of the
integration variables with an industrial-country
dummy. While the results discussed above were
not materially affected, the effects of the trade
and financial linkages on output correlations
appeared to be stronger for industrial countries
than for the developing countries in our sample.
In addition, for these countries, there is some
evidence that consumption correlations with the
world aggregate are significantly positively af-
fected by both trade and financial linkages. Al-
though not reported in detail here, we tested the
sensitivity of our regression results to the inclu-
sion of a large number of additional controls.
The main results shown here appeared to be
quite robust in these experiments. We also did
not find any obvious evidence of threshold ef-
fects or nonlinearities in the relationships that
we have documented in this paper, although the
results with the industrial-country dummy inter-
action terms noted above suggest that such ef-
fects remain a possibility.

V. Conclusions

The results in this paper provide at best lim-
ited support for the conventional wisdom that
globalization leads to an increase in the degree
of synchronization of business cycles. We found
some evidence for the proposition that trade
and financial-market integration enhance global
spillovers of macroeconomic fluctuations. One
striking result is that, on average, consumption
correlations have not increased in the 1990’s,
precisely when financial integration would have
been expected to result in better risk-sharing
opportunities, especially for developing countries.

While this paper has provided a number of
preliminary results, richer data sets and more
rigorous estimation methods are needed to im-
prove our understanding of the effects of glob-
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alization, which has important implications for
the conduct of macroeconomic policies in an
increasingly integrated global economy.
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