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Despite voluminous studies, the growth effects of international financial integration remain unresolved. Recent stud-
ies have shown that the effects depend on a wide variety of factors including the level of economic and financial
development, the type of financial flows (debt or equity), the direction of flows (inflows or outflows), and the exist-
ence of the investment or saving constraint with the economy. In this paper, we implement a model that embod-

ies double threshold effects where the thresholds are defined in terms of (i) per capita GDP and (ii) the economic
growth rate. The results support the single threshold of the growth rate, which is expected to capture the existence

of the investment or saving constraint with the economy. We find that developed and slowly developing economies
are likely to benefit from capital outflows for higher investment incomes whereas emerging economies with growth
rate higher than 3.4—5.7 percent can successfully take advantage of financial integration and resulting capital inflows.
The findings are robust to changes in variable definition, model specification and data selection.
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1 Introduction

In typical classical models, international financial inte-
gration has a number of beneficial effects on the econo-
mies through a variety of channels such as consumption
smoothing, enhancing both quantity and quality of fixed
investment, and economic growth. Despite voluminous
studies, however, the growth effects of financial integra-
tion remain unresolved, especially in developing econo-
mies. Recent studies have shown that the effects depend
on a wide variety of factors including the level of eco-
nomic and financial development, the type of financial
flows (debt or equity), and the direction of flows (inflows
or outflows). Econometric issues such the reverse causal-
ity (or endogeneity), and the time-varying nature of the
relationship make empirical analysis difficult and yield
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inconclusive results. Increasing frequency of excessive
capital flows and sudden stop episodes muddies the rela-
tionship further.

In this paper, we focus on the two factors: reverse cau-
sality (or endogeneity) and nonlinearity. To resolve the
two key issues, we implement an empirical model that
embodies the threshold effect where the threshold is
defined in terms of overall financial development, and
directional heterogeneity. In addition, capital inflows and
outflows are allowed to exert asymmetric effects. The
results indicate that developed and slowly developing
economies are likely to benefit from capital outflows for
higher investment incomes while emerging economies
with growth rate higher than 3.4—5.7 percent can suc-
cessfully take advantage of financial openness and result-
ing capital inflows. The findings are robust to changes
in variable definition, model specification and data
selection.

This paper is organized as follows. In Section 2 we
review a series of empirical studies on the relationship
between financial openness and economic growth and
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propose the hypothesis of directional heterogeneity and
threshold effect. Section 3 embeds it into the threshold
model by testing a benchmark linear model and an initial
non-linear model. Section 4 examines the robustness of
the results an estimation of threshold panel data model.
Section 5 concludes with policy implications.

2 Financial development and economic growth:
empirical issues
2.1 Overview of literature
In empirical studies, economic integration in physical
trade tends to show up as a positive contributor to eco-
nomic growth. However, financial integration is a differ-
ent story. Empirical tests rarely produce significant and
robust relationship between financial integration and
economic growth. Influential studies such as Alesina
et al. (1994), and Rodrik (1998) fail to find strong evi-
dence that financial openness can promote economic
growth significantly. (Schularick and Steger 2010).

The existing studies on the growth effects of financial
integration can be divided into three groups according to
research focus. The first group of papers tests the direct
and indirect effects of financial integration on economic
growth. The second group is focused on obtaining robust
results with cross-country panel data by introducing
additional variables in their regressions. The third group
shifts attention to potential nonlinearity via threshold
effects.

Studies in the first and earliest group try to find positive
connection between capital account opening and growth
rate via two channels: boosting domestic investment and
institutional development. Among those focused on the
first channel, Stulz (1999) and Bekaert (2000) find that
financial integration boosts domestic investment. Reisen
and Soto (2001) show that FDI and portfolio inflows have
significantly positive effects on investment growth, while
debt inflows can only do the job in economies with highly
developed banking systems. Mody and Murshid (2005)
and Bosworth and Collins (1999) report similar findings.
Nevertheless, empirical tests are largely mixed. Alesina
et al. (1994), Rodrik (1998), Kraay (1998), McKenzie
(2001), and O’Donnell (2001) fail to obtain robust results.

The second channel of connection between financial
development and economic growth hinges on institu-
tional development. In addition to the traditional effects
through improving productivity and allocative efficiency,
financial integration can promote economic growth
through institutional factors such as domestic financial
market development, better governance, and greater
macroeconomic discipline. Young (1993) and Bonfiglioli
and Mendicino (2004) find significant evidence for these
indirect channels. The positive role of financial integra-
tion is supported in Gourinchas and Jeanne (2002), and
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Bussiere and Fratzscher (2008) while it is questioned
in other studies such as Aitken and Harrison (1999)
and McKinnon et al. (1997, 1999). The ambiguity arises
because the short-run positive effects through invest-
ment boom may cause economic and financial bubbles
in the capital-recipient economy without generating the
desirable institutional development and, in the end, cause
financial crises, deep recessions, and long-run pains.

The second group of the studies purports to uncover
third factors as prerequisite in the nexus between finan-
cial integration and economic growth. Important factors
include (i) trade openness: Arteta et al. (2003) and Awo-
jobi (2013), (ii) human capital: Borensztein et al. (1998),
and (iii) macroeconomic stability: Arteta et al. (2001),
Quinn and Toyoda (2008), and You et al. (2023). Stud-
ies in this group also emphasize the threshold effects in
the linkage as illustrated by Kose et al. (2009) and Rodrik
and Subramanian (2008). An economy below the (uni-
dentified) threshold level may not benefit from finan-
cial integration due to the lack of absorptive capacity.
In a comprehensive review of major studies, Kose et al.
(2009) argue five potential factors may form the thresh-
olds in the linkage from financial integration to economic
growth: (i) financial market development, (ii) institu-
tional quality, (iii) governance, (iv) macroeconomic poli-
cies, and (v) trade integration.

Rodrik and Subramanian (2008) distinguishes two dif-
ferent types of constraints in a typical developing econ-
omy: a saving constraint and an investment constraint.
A developing economy with a saving constraint — i.e.,
no shortage of investment opportunities and limited
national saving — has its capital demand exceeding the
gross funds supplied by the domestic capital market. By
liberalizing and opening international financial transac-
tions, it can overcome the shortage by getting easier and
cheaper access to international funds. In this case, finan-
cial opening will lead to increases in economic growth.
On the other hand, a developing economy with an invest-
ment constraint lacks investment opportunities and con-
sequently the ability to absorb foreign capital inflows
efficiently. Capital inflows following financial opening
are likely to end up in non-essential sectors such as real
estate and resort building. The growth effect of financial
opening will thus be small and short-lived and likely to be
followed by financial crises.

This paper follows the approaches proposed by Kose
et al. (2009) and Rodrik and Subramanian (2008). We
also employ the method employed by Meller (2013)
who uses Hansen’s (1999) threshold panel data model to
find evidence for a significant relation between interna-
tional financial integration and output volatility. Another
important element of our study is an explicit recognition
that capital can flow out as well as it flows in even for



Chen and Kim Digital Economy and Sustainable Development

economies in similar situations.! These puzzling capital
flows might be an important source of conflicting results
in existing studies.

2.2 The Hypothesis: Threshold effect with directional
heterogeneity
Given widely different initial situations and diverse eco-
nomic environment in developing economies, empiri-
cal tests that try to encompass all these countries with
one single linear regression model is unlikely to produce
meaningful results. The above discussion suggests the
role of directional heterogeneity along with the thresh-
old effect in understanding the growth effect of finan-
cial openness. Capital inflow and outflow are likely to
have different growth effects and may well have opposite
effects depending on the stage of economic develop-
ment, which suggests the possibility of threshold effects.
In addition, for developing economies below the thresh-
old level of financial development, we have two differ-
ent cases. Economies with sufficient saving but lacking
investment opportunities can obtain higher investment
income globally than domestically, thus will benefit from
capital outflows. In contrast, economies with ample
investment opportunities but insufficient saving will
benefit from capital inflows and may be harmed from
outflows. For developed economies above the threshold
level of financial development, capital inflows may aggra-
vate domestic capital market competition without fund-
ing investment opportunities. This may cause a negative
effect of financial inflow openness on economic growth.
We adopt the per capita income as a proxy for finan-
cial development. As for the threshold variable that
determines the relative saving/investment shortage or
abundance, we employ the rate of economic growth. In
other words, we postulate that an economy with a higher
economic growth rate is one with abundant investment
opportunities that exceed available domestic saving. The
opposite holds for a slow growing economy. Thus, our
hypothesis is that the economic growth rate and the level
of economic development play the role of dual thresholds
in the linkage between financial market integration and
economic growth. In the proposed model of the thresh-
old relationship between economic growth and financial
integration, we employ both capital inflow and outflow
openness indicators to test the directional heterogeneity.

! Lucas (1990) observes that capital does not necessarily flow from devel-
oped countries to developing countries despite the fact that the latter have
lower levels of capital per worker and therefore higher marginal return to
capital. The recent controversies surrounding the Global Imbalances —
which include, as important elements, large current account deficits of the
United States and large surpluses of China — provide a vivid example of the
anomaly termed the Lucas paradox.
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See Edison et al. (2004); Klein and Olivei (2006); Arteta
et al. (2001) for related studies.

3 The model

3.1 The benchmark framework and dataset

3.1.1 The benchmark

As an initial test and for comparability with existing stud-
ies, we follow Schularick and Steger (2010), Kim et al.
(2012), Meller (2013) and Rodriguez (2017) and adopt a
framework developed by Bussiere and Fratzscher (2008)
as follows. The growth rate of real GDP per capita, gf o 1S
related to its one-period lagged value, and a set of weakly
exogenous independent controlling variables, X;;, and a
cross-section fixed effect, it;. The controlling vector, X; ,
includes fiscal policy, monetary policy, human capital or
population and trade openness.

gft = Tgft—l +yXit + &i + Wi (1)

We employ a threshold panel data model with two
potential threshold variables mentioned above. The
lagged dependent variable generates endogeneity in
a dynamic model. Noting that the population growth
rate is one of the controlling variables as well as a part
of the dependent variable at the same time, we separate
the lagged dependent variable into the growth rates of
real GDP and population to avoid the endogeneity issue.
The above discussion leads to the following list of control
variables:

Qi = (git—1, r,',t,pi,t,yinitiali,t,govi,t, tradeopen; )/
2)

The lagged growth rate of real GDP, g;;—1, and growth
rate of population, p;;_1, represent the factorization of
trend per capita growth rate. gf .1 is the rate of inflation,
T;t, government expenditure, gov; ,, and trade openness,
tradeopen;, are the proxies of monetary, fiscal policy,
and trade openness, respectively. The initial real GDP
per capita, yinitial; ,, is employed as a proxy for the stage
of economic development and institution. The choice of
these control variables closely follows the growth litera-
ture and covers the potential threshold factors suggested
in the second group of empirical tests, for instance, in
Kose et al. (2009).

The data are collected from the World Bank and IMF’s
databases. All capital flows data are from IMF’s Balance
of Payment Statistics (BOPS) database. Others are from
the World Bank database. Among them, inflation rate,
7it, the share of government expenditure in GDP, gov, ,,
and export and import share of GDP, tradeopen;,, are
obtained directly from those databases. Others are cal-
culated as follows. The growth rate of real GDP per cap-
ita, gf »» is the difference of the growth rate of real GDP
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Table 1 Description of variables
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Variables Definition and selection
Suspected endogenous Instrument variables P value of Hausman
variables test
Git—1 Lag?2 0.2120 Expected real growth rate of GDP
- average real growth rate of GDP of next five years from time t-1
Tt Lag2 0.1350 Inflation rate of time't
- average cpi of next five years from time t
pit Lag 2 0.1987 Population growth rate of time t

Exogenous variables
yinitial, ; - -

govi, - -
tradeopen; ; - -
cifit - -
codj; - -

Threshold variables
git - -

Vit - -

Dependent variables

P - _
9it

- average population growth rate of next five years from time t

Initial real GDP per capita
-log real PPP gpd per capita of time t

Government expenditure
- average government expenditure share of GDP of next five years from time t

Trade openness
- average export and import share of GDP of next five years from time t

Openness of capital inflows
- average capital inflows share of GDP of next five years from time t

Openness of capital outflows
- average capital outflows share of GDP of next five years from time t

Real growth rate of GDP
- average real growth rate of GDP of next five years from time t

Initial real GDP per capita
- real PPP GDP per capita of time t

Real growth rate of GDP per capita
- average real growth rate of GDP per capita of next five years from time t

2 All variables except financial openness are collected from the World Bank database

b Financial openness variables are collected from the IMF database

€69 countries data from 1980 to 2017 are used, and after the five-year average process, the dataset of this paper covers 69 countries from 1981 to 2013, a total of 2277

observations

in local currency, g;;, and the population growth rate,
pir The real GDP per capita, Y, used as the threshold
variable, is the ratio of real PPP GDP to population. The
initial GDP per capita, yinitial;,, is the logarithm of Y;,.
Consistent with our purpose to investigate the effects of
financial openness separately in capital inflows and capi-
tal outflows, we obtain corresponding indexes for finan-
cial inflow openness cif ; , and financial outflow openness
codis in Eq. (1). Both are de facto measures based on
gross capital inflows and outflows and calculated by using
nominal GDP and nominal capital flows in US dollars. To
avoid the interference of business cycles and to extract
the core relationship of long-run economic growth from
a mixture of short- and long-term effects of financial
openness, we use the five-year average of annual data as
in Quinn (2001, 2008), McKenzie (2001), and Eichen-
green and Leblang (2003). We obtain a balanced panel
data of 69 countries from 1980 to 2017 before the five-
year average pretreatment. The definitions, descriptions,

and pretreatments of all the variables in our model are
summarized in Table 1. We apply the Hausman test for
potential endogeneity of control variables. The insig-
nificance of the instrument variables, which are lagged
values of suspected endogenous variables, displayed in
Table 1 strongly confirms the weak exogeneity of all non-
predetermined and politically determined variables.

3.2 Modeling the threshold effect: tests of linear

and interaction term models
We start with an initial test of the hypothesis in a linear
regression.

g = tQis + Brcif ;; + Pacodis + €ip + i 3)

The regression results are reported in Table 2. The
results are mostly consistent with existing studies, except
the initial level of income. The negative growth effects of
the inflation rate and government expenditure as proxies
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Table 2 The linear model

(2023) 1:21

Page 5 of 12

Table 3 Preliminary tests for non-linear effect: interaction terms

Variables Coefficient t-Statistic P-value Interaction terms (1) (2) (3)

git—1 0.204 9.90 0.000 Cif i1 % iy -2.8997(-2.767)

Tt -0.001 -4.18 0.000 codis * giy 2.843"(2.735)

yinitial;, 1917 265 0.008 Cif i % Vi -12697(-3.122)

gov;, -0.287 771 0.000 codiy * Yig 12847 (3.234)

tradeopen; ; 0.026 4.26 0.000 cifj¢ * tradeopen; -0.267(-1.114)
Dit -0.935 -6.34 0.000 cod; * tradeopen; 0.2932(1.204)
cifi -1.064 -1.19 0.236 cif iz -0.812(-0.899)  2.193(1.621) -1.643"(-1.652)
codi; 1497 169 0.091 codj; 1.241(1.394) -1.826(-1347)  2.0397(2.073)
R? 0.1253 R? 0.128 0.129 0.126

DW statistic 1.9386

This model is estimated with first-order difference data to eliminate the fixed
effect

of monetary and fiscal policy are interesting. See Barro
and Lee (2013) for more discussion. Trade openness is
positively related to economic growth. The variables
of our main interest — cif;, and cod;;— are statistically
insignificant. Even when we employ capital inflows and
outflows separately, there is no strong empirical evidence
to support the growth effect of financial openness in this
setup. It should be noted, however, that capital inflows
and outflows have opposite effects on economic growth.
This supports our hypothesis of directional heterogene-
ity, that is, openness in capital inflows and openness in
capital outflows are likely to have differential effects.

To investigate the possible nonlinearity in the nexus of
financial integration and economic growth caused by dif-
ferent development stages, we introduce three groups of
interaction terms into Eq. (3):

gft = Sinteraction;; + T Qi + Prcif;; + Pacodir + eip + i (4)

where interaction;; is a vector of three interaction terms:

1) the interactions of financial openness and growth
rate,( cif ;% gir codiy * giy )

2) the interactions of financial openness and economic
development,( cif ;; * Yi; codiy * Yiy )

3) the interactions of financial openness and trade
openness, ( cif;, * tradeopen;, cod;; * tradeopen; , )

The regression results are displayed in Table 3. They
confirm the significance of the interaction effects of
economic development level and growth but not trade
openness. And more interestingly, financial openness in
inflows and outflows continues to have opposite effects
on economic growth, which are statistically significant.

The numbers in parentheses are t-statistics. “**” and “*" indicate significance at
95% and 90% confident level, respectively

However, adding the simple nonlinear effects with the
interaction terms does not significantly improve the fit
as measured by R% (It does not significantly improve
compared to the linear model.) This conflicting evidence
suggests that there may be a higher level of nonlinear
interaction in the nexus of financial openness and eco-
nomic growth.

Based on the above results, we construct a panel
threshold model by introducing two potential threshold
variables — growth rate, g;;, and economic development
level, Y;; — into the model to incorporate the develop-
ment stage and the diverse development constraints of
each economy.

gf[ =1Qit + A1 (gi,t: Yz’,z)le,',; + B2 (gi,z, Yi,t)CUdi,t + i + 1 (5)

We employ the method developed by Hansen (1999)
for estimation. Regime-centralized data are used to han-
dle the fixed effect and the regime-specific intercepts.
The estimates for the thresholds are obtained by mini-
mizing the sum of squared residuals.

4 Estimation results

4.1 Tests for the threshold effect

As our model contains two potential threshold variables,
we examine the initial value of each potential threshold
variable independently and the subsequent values on the
basis of the p-value of the likelihood ratio generated by
bootstrap sampling. The likelihood ratio is calculated for
the sums of squared residuals of the null and alternative
models. It is an indicator of model fitness improvement
with the new threshold value. If it is statistically different
from zero, it suggests a significant presence of the thresh-
old effect. Specifically, for the first threshold value of each
potential threshold variable, we employ the Hansen’s
(1999) test:
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Table 4 Test statistics determining the number of thresholds Table 5 Estimation results of the threshold model
Hypothesis P-value Variables Coefficient t-Statistic P-value
Single threshold effect ofY; 0.564 Threshold estimate
Single threshold effect ofg; 0.039 y 574
Double threshold effect ofg; ; 0.118 Regression estimates
Mixed threshold effect of Y; underg; 1.000 Git—1 0.799 7546 0.000
Bootstrap Replication 1000 Tjt -0.001 -3.73 0.000
Note: We use bootstrap simulation to obtain the distribution of each potential yinitial; -1.104 -1030 0.000
threshold value. Like Hansen (1999) and Meller (2013) the process is based on gov;, -0.029 -2.92 0.002
the likelihood ratio of each threshold value. The program is coded by MATLAB '
and the statistics results may vary for different times of running the program, tradeopen; 0.005 394 0.000
but it has no influence on the thresholds determination result Dit -1.115 -2347 0.000
cifi¢ (gir < 5.7430) -1.461 -3.94 0.000
codiz (gi¢ < 5.7430) 1477 394 0.000
{ H() . LRT},I =0 Hl . LRT},I # 0 } (6) C/-f,’[ (g/_’[ - 57430) 7459 773 0.000
where Hy (H;) represents the null (alternative) hypoth- codiz (gir > 5.7430) -3.480 444 0.000
R? 0.7767

esis and LRT), is the likelihood ratio of the 2z value of
the threshold variable j € {gp, Y } For each additional
potential threshold value, we test its significance on the
basis of already confirmed threshold effects.

The null and alternative hypotheses, Hp and Hj, can be
spelled out as follows:

LRT —0ifj=g?
emi1|( gl Yin =g

H()Z _ o
LRTY,nJrII(g{m Yl,n) =0ifjf=Y

Hll

Estimation is done with regime-normalized data to take care of individual fixed
effects and the discontinuity of each variable caused by threshold effect

variables, except for the initial economic condition
yinitial;,, remain similar to those of the benchmark

o op
LRTgI’,mHI(gfm Yl,n) 0 ifi=g

. 7)
LRTY,nH\(gfm Yin) AOf=Y

where LRT gﬁm‘( gﬁq Yn) is the likelihood ratio of the

m + 15 threshold value of g” under the already con-
firmed threshold values of ( g}, Y}, ). Due to the disconti-
nuity of the threshold value grid, it is infeasible to directly
obtain the distribution of likelihood ratios. We employ
bootstrap simulation as suggested by Hansen (1999) and
Meller (2013).

In the first step, we obtain the distribution of the likeli-
hood ratio for each possible threshold, and choose a sin-
gle threshold effect of economic growth, as reported in
Table 4. The tests against the single threshold effect are
conducted on the null hypothesis of no threshold effect
for both economic growth and the development stage.
The results indicate a single threshold effect of economic
growth with p-values 0.039 and 0.564, respectively. Then
we test against the double threshold effect for economic
growth, which yields the p-value of 0.118, and a mixed
threshold effect for the development stage with the
p-value of 1.000. Neither test rejects the null hypothesis
of no further threshold effect. We thus choose a single
threshold effect of economic growth in the following
reports.

Table 5 reports the estimation results of the thresh-
old regression model. The coefficient estimates of other

model in Table 2. The relation between the initial condi-
tion and economic growth is reversed to negative when
using the threshold model. This is consistent with the
long-held convergence hypothesis in the growth litera-
ture developed by Solow (1956) and Barro and Sala-i-
Martin (1991). The single threshold is estimated to be the
growth rate at 5.74 percent.

All samples are then divided into two regimes based
on their economic growth rate. Economies enjoying
rapid growth, whose growth rates are higher than the
threshold, benefit significantly from capital inflow open-
ness with a coefficient of 7.459, while growth tends to be
held back by capital outflow openness with a coefficient
of -3.480. Economies in the low-growth regime, on the
other hand, benefit from capital outflow openness and
suffer from capital inflows as indicated by the coefficients
of 1.477 and -1.461. Both sets of estimates are statistically
significant.

Key supporting evidence of our hypothesis is pro-
vided in the last row which shows that the threshold
model improves the fit of regression significantly, rais-
ing R? from 0.125 of the linear model (in Table 2), and
0.126 to 0.129 of the interaction models (in Table 3) to
0.777. The change of R? is critical to support our hypoth-
esis of threshold effect. Although the nonlinear model
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successfully detects the nonlinearity in the nexus of
financial integration and economic growth, interac-
tion terms do not significantly improve the goodness of
regression fit.

The huge improvement in the statistical fit of the data
seems to result from the explicit consideration of the
reversals of the growth effects of financial openness in
different regimes when the sample switches from a low-
growth regime to a high-growth one. In other words, it
is important to allow both the threshold effect and the
directional heterogeneity to have a proper understanding
of the financial openness-growth nexus.

In sum, the empirical results support the hypoth-
esis that developing economies with promising growth
expectation will significantly benefit from capital inflows
to overcome their saving-constraints, while either devel-
oped or slow-growing developing economies will ben-
efit more from capital outflows and higher investment
returns in international financial markets. The results
confirm the hypothesis we have developed to understand
conflicting empirical results in the existing studies.”

4.2 Robustness

In this section, we test the robustness of the results with
respect to (i) variable definition, (ii) model specifica-
tion and (iii) sample selection to obtain more convincing
evidence independent from specific dataset or models.
More specifically, (1) we estimate a dynamic panel data
model withthe estimated threshold effect to identify
whether the definition of the trend in the model will
affect the regression results. (2) We estimate a dynamic
panel model developed by Seo and Shin (2016) to test
against potential endogeneity. And (3) we estimate an
unbalanced panel data model with the dataset containing
all data we can get from IMF and World Bank databases
to investigate the influence of sample selection.

4.2.1 Tests of endogeneity: variation to variable definition
and model specification

Our model in original specification is a threshold

dynamic panel model:

2 We also note that the conflicting results in the existing studies may arise
from insufficient data of fast-growing developing economies. As most
developed economies are in the low growth regime and have the most com-
prehensive data, while fast-growing developing economies do not offer the
same data coverage as developed economies, among 5270 available obser-
vations in the whole dataset, 3964 observations (75.2 percent) are from
developed economies. This consequently leads past studies employing lin-
ear models to conflicting results. Furthermore, the selection process of a
balanced panel dataset inevitably eliminates data of developing economies
more disproportionately and raises the observation proportion of developed
economies to 84.9 percent. The latter yields a set of more biased regressors
as shown in Table 2.
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gf, = rgft,l + ¥ Xis + Br(gic)cif i, + B2 (git)codiy + £ip + i (8)

With first differencing to deal with the fixed effect, the
regression equation becomes:

Agly = TG,y +y AXie + Br(gie) Acify, + P2l (gie)codie + Aeie (9)
Lagging Eq. (8) by one period yields:

Agfhl =(r — l)gft,2 + ¥ Xis1 + Br(gie—1)cif sy + Ba(gis)codis—1 + gi0—1 + i
(10)

In Eq. (9), both Agft_l and Agj; =€y — &it—1 con-
tain the lagged error term ¢;;_;, suggesting that it
suffers from the problem of endogeneity of Agl, ;.
By factorizing the growth trend term into two weakly
exogenous parts, gi;—1 and p;;, we treat them as the
instrument variables to handle the endogeneity issue.
However, using Hansen (1999)s methodology we
employ the OLS to estimate the model, which may
produce biased estimates or even influence the signifi-
cance of the threshold effect. We thus need to check
the robustness of the estimation results reported in the
previous sections.

Against the endogeneity issue, we consider two dif-
ferent variations in the model: (1) test the influence of
endogeneity on regressors and (2) test the influence of
endogeneity on the threshold effect. To check the possi-
bility of bias due to the use of the IV-OLS method in our
model, we start our robustness test with Eq. (8) and the
given threshold value in Table 5. Endogeneity can affect
not only the estimates, but also the whole regression.
While the threshold effect is the core hypothesis stem-
ming from the directional heterogeneity mechanism sug-
gested by this paper, we need to check the robustness of
the model specifications. Following the empirical results
above that detect only one significant threshold effect of
growth rate, we work with an alternative model with the
threshold effect and endogeneity, similar to the dynamic
panel data model with the threshold effect developed by
Seo and Shin (2016).

We first employ GMM to estimate the model, Eq. (8).
The results reported in Table 6 are generally similar to
those of the panel-data estimation in terms of the value,
sign, and significance of the regressors. Although the
coefficient estimates are no longer significant in a few
cases such as government expenditure, trade openness
and capital outflow openness of high growth regime, we
do not consider the finding sufficient enough to reject the
threshold model, because GMM estimation is known to
lack efficiency albeit unbiased. Furthermore, the J-statis-
tic indicates that the dynamic model is well identified. In
sum, the regression results in Table 6 indicate that poten-
tial endogeneity of the growth term has no significant
influence in the empirical results.
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Table 6 GMM estimation of dynamic panel data model The issue of regime-dependent intercepts results from
Variables Coefficient t-Statistic pvalue  the use of lagged difference values as instrument varia-

bles in Seo and Shin’s (2016) model. Our threshold model
e 0.705 9253 0.000 employs normalized variables and eliminates sectional
i -0.002 -7.71 0.000 fixed effects and regime-dependent intercepts at the
yinitial, -1.116 -7.40 0.000 same time. The Hausman tests indicate there is no endo-
gov, 0016 0.89 0373 geneity problem in our regression. This suggests that
tradeopen;, -0.003 -1.57 0378 lagged differences are unnecessary as instrument vari-
cif¢(gie < 5.743) -6.190 242 0.002 ables. Seo and Shin’s (2016) dynamic panel data model
cod: (gir < 5743) 6.428 262 0.001 employs first differences to deal with the fixed effect, thus
cif (gix > 5.743) 7695 303 0.006 omitting the difference of the regime-dependent inter-
cod:(gi; > 5.743) 5426 054 0287 cepts, Aa. Consequently, the existence of the intercept
J-statistic (Sargan Test) 66.83 and the difference of fixed effect transformations lead to
P-value (Jstatistic) 0254 the inconsistent estimates of the threshold value. But the

Table 7 Dynamic panel

endogeneity

data with

threshold effect and

Variables Coefficient S.E P-value

Threshold estimate
v 3.36

Regression estimates
ng 0.599 0.019 0.000
T -0.0003 0.0002 0.058
yinitial, -0.548 0.105 0.000
gov, -0.006 0.012 0328
tradeopen; 0.002 0.001 0.095
cif(gr < 3.356) -3.351 0.753 0.000
cod(g; < 3.356) 3.583 0.759 0.000
Aa -1.893 0.069 0.000
cif(gr > 3.356) 1.275 0.635 0.022
codi(gr > 3.356) -1.315 0.645 0.021

To identify the robustness of our model’s specifica-
tion, we employ a dynamic panel model with threshold
effect developed by Seo and Shin (2016) which tests the
endogeneity and threshold effect simultaneously in one
regression. The estimation results are reported in Table 7.
They are consistent with the GMM estimation of Table 6.
Government expenditure remains insignificant while
trade openness has a weakly positive effect on economic
growth. The effects of financial openness still have the
same directions in the low-growth regime and for the
capital inflows in the high-growth regime, but with esti-
mates greater than those in Table 6. The difference in
results is mainly caused by the new threshold value and
regime-dependent intercepts. The former changes the
regression sub-dataset for each regime and affects the
coefficient estimates for financial openness.

results reported in Table 7 confirm the threshold effect
of economic growth, and that capital inflow and outflow
openness measures have significantly different effects
depending on their growth rates.

It should be noted that there exists a sizable difference
between the estimated values of the threshold growth
rate in Tables 5 and 7: 5.74 percent and 3.36 percent. It
seems to be caused by the endogeneity problem. The
implications are significant. The new estimate increases
the number of eligible economies that can embrace inter-
national capital inflows and manage capital outflows to
take advantage of financial integration and boost eco-
nomic growth.

4.2.2 Tests of sample selection

As we discuss briefly in the literature review and in the
discussion of empirical results, the asymmetry in dataset
coverage is an important issue which may affect the coef-
ficient estimates and the significance of related regres-
sions of financial openness and economic growth. To
investigate the bias due to sample selection, we employ
the unbalanced dataset covering all 173 countries with
the estimated threshold effect to test the robustness of
universality of mechanisms and hypotheses.

Hansen’s panel data threshold model requires balanced
panel data. Our dataset collected from the World Bank
and IMF database contains 5709 observations from 173
countries, only about half of them are used in regres-
sions. The universality of empirical results is an issue
that cannot be ignored.® So, in this section, we employ an
unbalanced panel data model to check the robustness of
sample selection on estimators.

The coefficients of control variables and financial
openness variables are obtained by taking the given

3 Meller (2013) also counters a similar problem and argues that, while
the balanced panel data should be used to determine the threshold effect
in empirical tests, the whole dataset still needs to be employed to test the
robustness.
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Table 8 Estimation results of the unbalanced panel

Variables Coefficient t-Statistic P-value
git—1 0.778 76.95 0.000
Tit -0.001 -3.90 0.000
yinitial; -1478 -15.31 0.000
gov;, -0.035 377 0.000
tradeopen; ; 0.008 5.94 0.000
Pit -1.140 -26.59 0.000
cifi¢ (gic < 5.7430) -0.507 203 0.043
codi¢ (giy < 5.7430) 0484 1.90 0.058
cifi (gic > 5.7430) 6.307 765 0.000
codiz(gi¢ > 5.7430) -2.854 382 0.000
R? 0.7793

threshold effect. While less constrained from the exclu-
sion issue due to the unavailability of data for the con-
trol variables such as inflation rate and government
expenditure, the estimates in Table 8 exhibit neither
significant value changes of control variables nor sign
reversals of regime-dependent variables. The sizes of
the effect of financial openness on economic growth
for both growth regimes have changed, however. By
introducing more observations for the least developed
and slowly developing economies into the low-growth
group dataset, both the coefficients of capital inflows
and outflows become smaller. Because the least devel-
oped economies rarely have capital inflows and suffer
from capital outflows, the inclusion of more obser-
vations from them thus weakens the effects of capi-
tal inflow and outflow. For the high-growth regime,

1.2
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however, main change comes from China, which was
excluded from the balanced panel due to the insuf-
ficient data for inflation in the World Bank database
that starts from 1986. With extremely high economic
growth rates and more controls on financial openness,
including China in the sample makes the estimates of
the threshold smaller. Although there are some differ-
ences in the estimates, they seem to be due to the inher-
ent issues of the datasets in the panel. We consider the
results presented in Table 8 confirm the robustness and
the universality of our empirical test.

4.3 Implications
In the absence of the significant threshold effect of the
level of income, our results do not seem to support
the threshold effects related to development stages.
We consider the empirical evidence of a single thresh-
old effect of economic growth rate to be more consist-
ent with Rodrik and Subramanian (2008) model of the
dichotomous saving/investment constraint. In this sec-
tion, we compare the sample distribution of the thresh-
old effects with the development stage classification to
investigate the empirical results with our hypothesis.
Based on the regression results, we obtain the per-
centage of time in years each country stays in the low-
growth regime (PTLR). Obviously, the higher the value
of PTLR, the greater the benefits from financial outflow
openness. Their distributions in the form of boxplots
are presented in Figs. 1 and 2. We employ two differ-
ent country classifications: The World Economic Situ-
ation and Prospects (WESP 2021) reports published by
the United Nations in Fig. 1 and the MSCI emerging &

0.8

0.6

0.4

0.2

developing
Fig. 1 PTLR distributions based on WESP classification

Economies used in Figs. 1 and 2 are listed in Additional File 1

least developed

developed



Chen and Kim Digital Economy and Sustainable Development (2023) 1:21 Page 10 of 12
1.2
1 = = -T=
X
0.8
x X
X
0.6
o
w| ] L o
0.2 °
o
0 -
developing least developed  emerging and frontier developed

Fig. 2 PTLR distributions based on IMF classification

Economies used in Figs. 1 and 2 are listed in Additional File 1

frontier markets index in Fig. 2. (The WESP data does
not separate emerging countries from developing coun-
tries, and we introduce MSCI classification to identify
emerging and frontier economies.)* In the plots, each
line of the box represents the quantile values of each
group. Samples located beyond them are “singular”
points. “x” denotes the average PTLR value of each
group. A comparison with the median value indicated
by the middle line within the box shows the skewed
distributions of PTLRs. Outside the box, the two lines
at the upper and lower ends define the statistical inter-
val for each group. The value of upper (lower) band is
calculated by adding (subtracting) one and half times
the of quantile range to (from) the first (third) quantile
value.

In the developed economies group, the upper limit, first
quantile and the median PTLRs all coincide at the maxi-
mum value, 1. With median at 1 and the third quartile
at 0.7205, nearly three quarters of developed economies
stay in the low-growth regime during the whole sample
period. Considering the potential role of development
stage for some new rich countries, the PTLR of the devel-
oped economies would be even higher if we could classify
each country for each year. Least developed economies
and developing economies have similar distributions in
terms of the first to third quartiles and average values and
are significantly lower than the developed economies.

In Fig. 2, where emerging and frontier countries are
separated from developing economies, the new group has

* IMF has discontinued the list of emerging economies. We thus choose
MSCI index instead.

significantly lower PTLRs, while the boxplot of develop-
ing economies group moves up slightly. The significant
difference between the developed economy group and
the emerging economy group still link our empirical
results to the role of developing stage in the conventional
hypothesis. Furthermore, consistent with the presump-
tion of convergent development that, at some point, ris-
ing real income will be accompanied by slowing growth
rates, the threshold effect of economic growth rate may
overlap with that of economic development. In this sense,
the plots in Figs. 1 and 2 suggest that the threshold vari-
ables pick up the development stage of economies.

Interestingly, there are a large number of develop-
ing economies whose PTLR distribution is quite similar
to that of the least developed economy group but sig-
nificantly different from that of emerging market econo-
mies. Our empirical results suggest that those developing
economies are more likely to benefit from capital out-
flows than inflows. They also provide a clue to resolve
the Lucas paradox or the puzzling capital flows from the
South to the North against the prediction of the neoclas-
sical model.

5 Concluding remarks

In this paper, we investigate the relationship between
international financial integration and economic growth.
Recent studies such as Kose et al. (2009) and Rodrik and
Subramanian (2008) emphasize the absorptive capacity
of the capital-recipient economy for inward movement
of international capital to be efficiently used and con-
tribute to economic growth. Most studies including Kose
et al. (2009) consider financial development as the key
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determinant of the absorptive capacity of the economy.
Rodrik and Subramanian (2008), however, emphasizes
the underlying nature of the economy and the cause of
capital movement. If the economy faces a saving shortage
with abundant investment opportunities, capital market
opening and capital inflows would be growth-enhancing.
If it suffers from an investment constraint, in marked
contrast, capital inflows are more likely to be harmful
and inhibit growth.

Our review of recent empirical studies suggests direc-
tional heterogeneity and endogeneity are two potential
sources of conflicting findings among the existing stud-
ies. We consider two threshold variables: (i) the level of
per capita real GDP as a proxy for financial/institutional
development and (ii) the rate of economic growth as a
determinant between saving shortage and excess saving.
We find the empirical results obtained from a panel data
model with a single threshold of economic growth to be
robust to variations in variable definition, model speci-
fication and data selection. In sum, the empirical setup
with directional heterogeneity and endogeneity allows
us to determine the key source of mixed empirical find-
ings in the nexus of financial integration and economic
growth. Capital account openings in inflows and outflows
are likely to have significantly different effects on eco-
nomic growth while the role of the growth rate seems to
be varying as the core characteristic of capital flow mech-
anism. We obtain robust evidence for the growth effect of
financial openness with de facto measurements of finan-
cial integration and a cross-nation panel dataset of coun-
tries from the IMF and World Band databases.

Our results tend to support Rodrik’s hypothesis in that
economic growth is chosen over the development stage
as the threshold variable. In other words, the economies
in the high-growth regime are more likely to suffer from
saving shortages than from lack of investment opportu-
nities. The results have important policy implications.
History’s key lesson is that no country will remain on a
high-speed growth trail indefinitely. Sooner or later, eco-
nomic growth tends to fizzle down. This suggests that the
benefits of financial market opening and the resulting
capital inflows will be only temporary even in a success-
ful high-growth economy. Once economic growth slows
down, financial integration may turn into a growth-
inhibiting mechanism. This is not inconsistent with the
fact that frequent financial crises and the resulting severe
disruptions derail a number of emerging market econo-
mies in the past few decades of financial market opening.
Further investigation is warranted into this issue. Policy-
makers in developing/emerging market economies are
advised that capital inflows need to be monitored care-
fully to maximize their benefits while minimizing their
potential costs.

(2023) 1:21

Page 11 of 12

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1007/544265-023-00017-y.

[ Additional file 1. }

Author’s contributions

Chao Chen conceived the study and were responsible for the design and
development of the data analysis. Yoonbai Kim revised the first draft and
confirmed the content of the entire article. Chao Chen was responsible for
supervision and funding acquisition.

Funding
Our work is sponsored by the National Social Sciences Project of China (Grant
No. 22CJL023).

Declarations

Competing interests
The authors declare that there is no competing interest regarding the publica-
tion of this paper.

Received: 19 July 2023 Revised: 2 August 2023 Accepted: 28 August 2023
Published online: 25 October 2023

References

Aitken, B.J., and A.E. Harrison. 1999. Do domestic firms benefit from direct
foreign investment? Evidence from Venezuela. American Economic Review
89 (3): 605-618.

Alesina, A, V. Grilli, and G.M. Milesi-Ferretti. 1994. The political economy of
capital controls. In Capital Mobility: The Impact on Consumption, Invest-
ment, and Growth, ed. L. Leiderman and A. Razin. New York: Cambridge
University Press.

Arteta C, Eichengreen B, Wyplosz C. 2001. Do the effects of capital account lib-
eralization depend on the stage of financial and institutional development?
NBER Working Paper, No. 8414.

Arteta, C, B. Eichengreen, and C. Wyplosz. 2003. When does capital account
liberalization help more than it hurts? In Economic Policy in the Interna-
tional Economy: Essays in Honor of Assaf Razin, ed. Elhanan Helpman and
Efraim Sadka. Cambridge: Cambridge University Press.

Awojobi, O. 2013. Does trade openness and financial liberalization foster
growth: an empirical study of Greek economy. International Journal of
Social Economics 40 (6): 537-555.

Barro R J, Sala-i-Martin Xavier. 1991. Convergence across States and Regions.
Brookings Papers on Economic Activity 1:107-182.

Barro, RJ., and JW. Lee. 2013. A new data set of educational attainment in the
world, 1950 to 2010. Journal of Development Economics 104: 184-198.

Bekaert, H. 2000. Foreign speculators and emerging equity markets. Journal of
Finance 55: 565-614.

Bonfiglioli A, Mendicino C. 2004. Financial liberalization, bank crises and growth:
assessing the links. SSE/EFI Wording Paper No. 567.

Borensztein, E., J.D. Gregorio, and JW. Lee. 1998. How does foreign direct
investment affect economic growth? Journal of International Economics
45 (2): 115-135.

Bosworth, B.P, and S.M. Collins. 1999. Capital flows to developing economies:
Implications for saving and investment. Brookings Papers on Economic
Activity 1: 143-169.

Bussiere, M., and M. Fratzscher. 2008. Financial openness and growth: Short-
run gain, long-run pain? Review of International Economics 16 (1): 69-95.

Edison, MK, L. Ricci, and T. Slok. 2004. Capital account liberalization and
economic performance: Survey and synthesis. IMF Staff Papers 51 (2):
220-256.

Eichengreen, B, and D. Leblang. 2003. Capital account liberalization and
growth: Was Mr. Mahatir right? International Journal of Finance and
Economics 8: 205-224.


https://doi.org/10.1007/s44265-023-00017-y
https://doi.org/10.1007/s44265-023-00017-y

Chen and Kim Digital Economy and Sustainable Development (2023) 1:21

Gourinchas P O, Jeanne O. 2002. On the benefits of capital account liberalization
for emerging economies. IMF Working Paper.

Hansen, B.E. 1999. Threshold effects in non-dynamic panels: Estimation, testing
and interference. Journal of Econometrics 93: 345-368.

Kim, D.H., S.C. Lin, and Y.B. Suen. 2012. Dynamic effects of financial openness
on economic growth and macroeconomic uncertainty. Emerging Markets
Finance & Trade 48 (1): 25-54.

Klein MW, Olivei G. 2006. Capital account liberalization, financial depth, and
economic growth. Tufts University Working Paper.

Kose, M.A,, E. Prasad, K. Rogoff, and S.J. Wei. 2009. Financial globalization: A
reappraisal. IMF Staff Papers 56 (1): 8-62.

Kraay A. 1998. In search of the macroeconomic effects of capital account liberali-
zation. World Bank.

Lucas, RE, Jr. 1990. Why doesn't capital flow from rich to poor countries?
American Economic Review 80 (2): 92-96.

McKenzie, D.J. 2001. The impact of capital controls on growth convergence.
Journal of Economic Development 26 (1) 1-24.

McKinnon, R. 1999. Exchange-rate regimes for emerging markets: moral
hazard and international overborrowing. Oxford Review of Economic Policy
15:19-39.

McKinnon, R, and H. Pill. 1997. Credible economic liberalizations and overbor-
rowing. American Economic Review 87:187-193.

Meller, B. 2013. The two-sided effect of financial globalization on output
volatility. Review of World Economy 149: 477-504.

Mody, A., and A.P. Murshid. 2005. Growing up with capital flows. Journal of
International Economics 65 (1): 249-266.

O'Donnell B.2001. Financial openness and economic performance. Trinity Col-
lege Dublin.

Quinn, D, C. Inclan, and A.M. Toyoda. 2001. How and where capital account
liberalization leads to economic growth. San Francisco: Annual Meeting of
the American Political Science Association.

Quinn, Dennis, and A.M. Toyoda. 2008. Does capital account liberalization lead
to growth? Review of Financial Studies 21 (3): 1403-1049.

Reisen, H.,and M. Soto. 2001. Which types of capital inflows foster developing-
country growth? International Finance 4 (1): 1-14.

Rodriguez Cesar, M. 2017.The growth effects of financial openness and
exchange rates. International Review of Economics and Finance 48:
492-512.

Rodrik, D. 1998. Who needs capital-account convertibility. In Essays in Interna-
tional Finance, 207. Princeton: Princeton University.

Rodrik, D., and A. Subramanian. 2008. Why did financial globalization disap-
point? IMF Staff Papers.

Schularick, M., and TM. Steger. 2010. Financial integration, investment, and
economic growth: Evidence from two eras of financial globalization. The
Review of Economics and Statistics 92 (4): 756-768.

Seo, M.H,, and Y. Shin. 2016. Dynamic panels with threshold effect and endo-
geneity. Journal of Econometrics 195 (2): 169-186.

Solow Robert, M. 1956. A Contribution to the Theory of Economic Growth.
Quarterly Journal of Economics 70 (1): 65-94.

Stulz R. 1999. Globalization of equity markets and the cost of capital. NBER Work-
ing Paper No.7021 (5).

You, Y., Hu, X. & Guo, H. (2023). Macroprudential policy, economic crises and
economic growth. Digital Economy and Sustainable Development 1
(15).https://doi.org/10.1007/544265-023-00014-1.

Young, A. 1993. Substitution and complementarity in endogenous innovation.
Quarterly Journal of Economics 108 (3): 775-807.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 12 of 12


https://doi.org/10.1007/s44265-023-00014-1

	Financial integration and economic growth: directional heterogeneity and threshold effect
	Abstract 
	1 Introduction
	2 Financial development and economic growth: empirical issues
	2.1 Overview of literature
	2.2 The Hypothesis: Threshold effect with directional heterogeneity

	3 The model
	3.1 The benchmark framework and dataset
	3.1.1 The benchmark

	3.2 Modeling the threshold effect: tests of linear and interaction term models

	4 Estimation results
	4.1 Tests for the threshold effect
	4.2 Robustness
	4.2.1 Tests of endogeneity: variation to variable definition and model specification
	4.2.2 Tests of sample selection

	4.3 Implications

	5 Concluding remarks
	Anchor 18
	References


