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Abstract

This study investigates the level of capital mobility in European
Union members and the impact of the global financial crisis on the
capital mobility indicators. The capital mobility is examined by testing
the Feldstein-Horioka puzzle. This study estimates quarterly data
for 27 European countries for the period of 1995-2013 and employs
the standard and dynamic generalized method of moments (GMM)
estimation techniques. The results of the standard GMM estimations did
not provide the evidence to support the Feldstein-Horioka puzzle, where
the saving retention coefficient demonstrates the high capital mobility
in European Union countries. However the results of the dynamic GMM
estimations indicate that inclusion of historical values of investment
and savings in the regression decreases the level of capital mobility in
European countries. The consideration of the global financial crisis in
the model revealed insignificant changes in capital mobility indicators,
which means that the inclusion of the global financial crisis does not
have an impact on the capital mobility analysis in European countries.
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Kiiresel Finansal Krizin AB Uyelerinde Sermaye
Hareketliligine Olan Etkisi

Oz

Bu caligmada, Avrupa Birligi iiyeleri arasinda sermaye
hareketliliginin seviyesi ile kiiresel finansal krizin sermaye hareketlilik
degiskenleri lizerine olan etkisi incelenmektedir. Sermaye hareketliligi
Feldstein-Horioka bulmacasi test edilerek sinanabilir. Calismada, 27
Avrupa iilkesinin 1995-2013 donemi {iger aylik veri seti ile standart
ve dinamik Genellestirilmis Momentler Metodu (GMM) tahmin
teknikleri kullanilmistir. Standart GMM tahminlerinin sonuclari,
Feldstein-Horika bulmacasinin tasarruf tutma katsayisinin Avrupa
Birligi iilkelerinde ytiksek sermaye hareketliligini gosterdigi durumda
destekleyen kanitlar sunmamistir. Bununla birlikte, dinamik GMM
tahminlerinin sonuglari, regresyonda tarihsel yatirim degerlerinin ve
tasarruflarin dahil edilmesinin Avrupa iilkelerinde sermaye hareketliligi
diizeyini azalttigim gostermektedir. Kiiresel finansal krizin modelde
dikkate alinmasi sermaye hareketliligi gostergelerinde Onemsiz bir
degisiklik oldugunu ortaya koymustur; bu kiiresel finansal krizin dahil
edilmesinin Avrupa iilkelerinde sermaye hareketliligi analizi {izerinde
bir etkisi olmadig1 anlamina gelmektedir.

Anahtar Kelimeler: Sermaye hareketliligi, Feldstein-Horioka
problemi, tasarruf-yatirim iliskisi, Genellestirilmis Momentler Metodu
(GMM), AB.
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1. Introduction

The Feldstein Horioka puzzle took its origin from the investigation
of capital mobility level in OECD countries where results came
controversial to expected ones. High level of estimated saving and
investment correlation contradicts to expected high level of capital
mobility in developed countries. Feldstein and Horioka refer to the
high correlation coefficient in developed countries as an indication of
impediments for long-term capital flow between countries. Since then
numerous studies in the literature have attempted to interpret such
controversial results employing various econometric techniques.

The interpretation of Feldstein and Horioka has been supported
by numerous studies (e.g., Argimén & Roldan, 1994; Chen & Shen,
2015; Holmes & Otero, 2015; Jansen, 1996; Sinn, 1992; Telatar,
Telatar, & Bolatoglu, 2007; Younas & Chakraborty, 2011). However,
it is not the only interpretation of investment-saving correlation;
alternative explanations were offered in the literature rejecting the
existence of the puzzle. Thus, Coakley et al. (1996) proposed that the
high value of the saving coefficient indicates existence of the solvency
constraint regardless of the level of capital mobility and this cannot
be demonstrated as a puzzle. Numerous researchers continued this
discussion (e.g., Chortareas, George, & Uctum, 2004; Jansen, 1997;
Murthy, 2007; Nell & Santos, 2008) Ma and Li (2016). Another
widespread interpretation of the investment saving correlation value is
related to the size of a country. A country with a larger size has a higher
level of correlation between investments and savings due to sufficient
domestic savings. However, a smaller country is highly dependent on
foreign investments, demonstrating low correlation between domestic
savings and investments (see Bahmani-Oskooee & Chakrabarti, 2005;
Baxter & Crucini, 1993; Fouquau, Hurlin, & Rabaud, 2008; T. Ho &
Chiu, 2001; T.-W. Ho, 2003).

The aim of this study is to estimate the capital mobility in 27
European countries for the period 1995-2013 by testing the Feldstein-
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Horioka hypothesis'. 27 European countries were chosen for this
study as an example of developed countries with high capital mobility.
Numerous studies were conducted to test the Feldstein-Horioka puzzle
for different countries employing various methodologies. The novelty of
this study is the consideration of the early impact of the global financial
crisis of 2008 as the possible factor of capital mobility measure. A lot
of researchers found the confirmation of the Feldstein-Horioka puzzle
existence in their studies and therefore focused on explanation of low
mobility indicators in developed countries. The first goal of this study is
to test the Feldstein-Horioka puzzle employing the Generalized Method
of Moments methodology and to compare the results with the OLS and
FMOLS results. The Generalized Method of Moments technique includes
instrumental variables and eliminates the problem of serial correlation
and heteroscedasticity. The second purpose is to examine capital mobility
taking into account the first impact of the global financial crisis.

The remainder of the paper is organized as follows: the literature
review is presented in section 2. Section 3 outlines the empirical
methodology adopted in the paper. Finally, empirical results are reported
in section 4, and section 5 concludes.

1. Literature Review

The issue of capital mobility in developed countries has been widely
investigated since the seminal work of Feldstein and Horioka (1980),
which employed the following equation:

0, =a,+ (S, +e, (M

where the dependent variable /, and independent variable S,
represent gross domestic investments and gross domestic savings,
respectively. Both variables are expressed as ratio to gross domestic
product of estimated country 7 at period 7. The coefficient of independent
variable, f, measures the level of international capital mobility and is

1 Greece is not included in this study for the data problems.
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known as the saving-retention coefficient. Low value of the saving-
retention coefficient is explained by low correlation between savings
and investments and is justified by high level of international capital
mobility. However, high interdependence of domestic savings and
investments is expressed by the high value of the saving-retention
coefficient £ and indicates a low level of capital mobility. Values of
the saving-retention coefficient f may vary between 0 and 1. It is
expected that the degree of capital mobility in developed countries is
relatively high; however, Feldstein and Horioka (1980) estimated the
saving-retention coefficient for advanced countries at a level close to 1
indicating a low degree of capital mobility.

Most of OECD countries represent a group of developed economies;
however, the results attained by researchers vary with different groups
of developed countries and with the econometric technique employed.
Investigating the saving-retention coefficient for developed countries,
researchers employ panel estimation methods (see Adedeji & Thornton,
2008; Chakrabarti, 2006; Christopoulos, 2007; Corbin, 2001; Di Iorio
& Fachin, 2014; Fouquau et al., 2008; Georgopoulos & Hejazi, 2009;
T. Ho, 2002; Ketenci, 2013; Kollias, Mylonidis, & Paleologou, 2008;
Telatar et al., 2007) as well as time-series techniques (Abbott & Vita,
2003; Bodman, 1995; Caporale, Panopoulou, & Pittis, 2005; Dritsaki,
2015; Fidrmuc, 2003; Kejriwal, 2008; Levy, 2000; Ozmen & Parmaksiz,
2003).

For example, Kollias et al. (2008) employed the panel of the EU15
countries using the ARDL procedure. Authors found high level of
capital mobility, contradicting the results of Feldstein and Horioka
(1980). Di lorio and Fachin (2014) tested for panel cointegration with
breaks in a panel of the OECD countries. The evidence of long run
cointegration relationships between investments and savings was not
found in this study, rejecting the Feldstein Horioka puzzle. Results of
econometric estimations that employ time-series and panel series may
significantly vary. Thus Ketenci (2012) employing the structural breaks
methodology found that saving retention coefficient for individual
countries is higher compared to the saving retention coefficient of
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panel estimations, indicating higher capital mobility in estimations for
individual countries.

Estimation results may provide different results if the dynamic
nature of capital flows in developed countries is not taken into account;
however, only few studies have employed econometric techniques that
allow for the dynamic nature of variables (see Hassan & Mohamed,
2013; Ketenci, 2015; Rao, Tamazian, & Kumar, 2010; Younas, 2011;
Younas & Nandwa, 2010). Rao et al (2010) took into account the
dynamic nature of series by employing a systems GMM estimation
method to test for the Feldstein Horioka puzzle in a panel of 12 OECD
countries. International capital mobility was found at low level in the
pre-Bretton Woods period, supporting the Feldstein Horioka puzzle,
while significant changes were observed in the post-Bretton Woods
period.

2. Methodology

2.1. Unit root tests

Only stationary data are allowed in the GMM estimation framework;
therefore, in order to make a strong point about the order of integration
it is necessary to perform several tests before deciding on the order of
integration. Thus, integration of employed time series is tested by two
alternative unit root tests. These are the Phillips and Perron (1988) PP
test and Kwiatkowski, Phillips, Schmidt, & Shin (1992) KPSS test. The
PP test is based on a nonparametric correction of the test statistics to
account for the correlation in the residuals. The KPSS and the PP tests
differ in the tested null hypothesis. The null hypothesis of the KPSS test
is stationarity of series, while the PP tests for non-stationarity.

2.2. Generalized Method of Moments

This study examines the level of capital mobility in EU countries in
the GMM framework. The GMM methodology was initially proposed by
Hansen (1982) and is referred to as an instrumental variables technique
where alternative estimators and instrumental variables can be applied
as special cases. The problem of serial correlation and heteroskedasticity
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is solved in the GMM by employing orthogonality conditions that allow
a weighting matrix to account for them. The GMM approach is often
applied to panel data; however, originally Hansen (1982) developed the
GMM for time series applications. Therefore, the main advantage of
the GMM approach belongs to time series data (Wooldridge, 2001).
The complete information on the probability distribution of data is not
required in the GMM that makes it superior to other methodologies. This
study estimates equation 1 employing the GMM standard methodology.

The dynamic model, where the dynamic parameter is presented
by lagged investment in the list of explanatory variables, is estimated
employing the following dynamic regression:

@, =a, e, D), TB(S), + e, 2)

where the dependent variable /. and independent variable S, represent
gross domestic investments and gross domestic savings, respectively, as
ratios to gross domestic product of estimated country 7 at period ¢. The
coefficient, f, is the saving-retention coefficient and measures the level
of international capital mobility. Interest rate is the main determinant of
the investors’ decisions in open economies. However, the experience of
previous decades has significant impact on decisions as well. Therefore,
the dynamic nature of capital flows is estimated by the past value of
investment in the model, 7_,.

High level of capital mobility has its advantages as well as
disadvantages. Opportunities of high return on investments are
combined with high risk of influence of domestic crises. Thus, the high
degree of capital mobility is debated in the literature as one of the main
causes of the spread of the global financial crisis of 2008.

The early impact of the global financial crisis on the level of capital
mobility of the EU countries is examined by introduction of dummy
variables to estimated models. Thus, the standard model (1) can be
expressed as follows:

), =0, B (S), *a,D, + v, &)
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The dynamic model (2) can be expressed as follows:

W, =a,+a, (), 44 (9), +aD,+ u, )

where I, and S, represent gross domestic investment and
gross domestic savings, respectively as ratio to gross domestic product
for country i at period ¢, and /_, is the past value of investments. The
global financial crisis is represented by the dummy variable, D, where
j is varying from 1 to 4 and indicates four different quarters of the year
2008. Four different regressions are run for every country. The aim of
this study is to analyze the level of capital mobility by estimating the
saving-retention coefficient § in the GMM framework. The value of
the saving-retention coefficient is expected to be close to 0 in advanced
countries.

3. Empirical Results

3.1. Results of unit root tests

Integration order of variables is examined by two alternative unit
root tests: the PP and KPSS tests. The null hypothesis of the first test is
non-stationarity of variables and the null of the KPSS test is stationarity.
Table 1 reports results of the unit root tests. Results of the test provide
sufficient evidence to state that saving and investment variables of the
selected countries are stationary in their levels. In most cases, the results
of both tests illustrated the stationarity of series, with the exception
of the Portugal case where the investment variable was found non-
stationary. Based on the unit root test results, it can be concluded that
investment and savings series are generated by the stationary stochastic
process in levels. The GMM test is designed for strictly stationary data;
therefore, all countries except Portugal proceed for further estimations
of equations (1) - (4), where all series are estimated in their levels.
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Table 1. Unit Root Tests

PP? KPSS® PP? KPSS®

Country ;
Investments Savings

Austria -6.67%* 1.27** -2.74%* 0.42
Belgium -10.29* 0.37 -5.88%* 0.53*
Bulgaria -3.16* 0.38 -12.79** 0.40
Cyprus -0.36 0.11 -7.90%** 0.70*
Czech Republic -5.36%** 0.56* -3.01* 0.41
Denmark -3.62%* 0.18 -1.62 0.26
Estonia -3.01* 0.32 -4.79%* 0.45
Finland -7.04%* 0.43 -3.61%* 0.17
France -2.90* 0.26 -2.66’ 0.31
Germany -7.67%* 1.30%* -3.89%* 0.85%*
Hungary -10.49%* 0.39 -7.42%* 0.42
Italy -3.91%* 0.22 -5.75%* 0.59*
Latvia -3.92%%* 0.30 -5.02%* 0.33
Lithuania -4.92%* 0.32 -5.77%* 0.53*
Luxemburg -7.80%** 0.84** -1.80 0.29
Netherland -5.21%* 0.49* -5.44%* 0.55*
Poland -10.48%* 0.42 -9.66** 1.57**
Portugal 0.38 0.68* -5.01%* 0.55*
Slovenia -2.21 0.23 -3.15% 0.28
Slovakia -5.92%* 0.64* S5.11%* 0.76%*
Spain -4.33%%* 0.28 -9.59%* 0.87**
Sweden -5.66** 0.93 -2.01 0.32
UK -2.37 0.16 -4.14%%* 0.58%*

Notes: Estimation results are provided for series’ levels. The PP tests critical
values are used from MacKinnon (1996) one-sided p-values. In the KPSS
test, critical values are used from Kwiatkowski et al, (1992). (a) Null of non-
stationarity (unit root), (b) Null of stationarity. * and ** denote the rejection of
the null hypothesis at the 5% and 1% respectively.

3.2. Results of the GMM estimations

Table 2 presents the results of time series estimations of equations 1
and 2, where standard and dynamic GMM frameworks are employed,
respectively. Additionally, the table presents results of estimations of
equation 1 employing the ordinary least squares (OLS) and the fully
modified ordinary least square (FMOLS) methods. Both models of
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the GMM and the dynamic GMM methods for all estimated countries
pass the Sargan test, where the p values vary between 0.20 and 0.30.
Estimated saving retention coefficient is statistically significant at a 5%
level in almost all estimated countries. In most considered countries,
the GMM estimated saving retention coefficients are consistent with the
OLS and FMOLS estimates. In cases of Belgium, Italy, Latvia, Spain
and the UK, values of the GMM estimated saving-retention coefficient
appeared higher compared to the OLS estimates. For example, in the
case of Belgium the coefficient of 0.6 in the GMM estimations declines
to 0.4 in the FMOLS estimations. The coefficient in Spain declines from
0.6 to 0.3, while in the UK the saving retention coefficient declines
from 0.4 to 0.2. Results indicate that in these countries the level of
capital mobility is lower when past values of variables are considered
as instrumental variables, where relationships are estimated taking into
account not just relations between absolute values but historical values
as well.
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Only in the case of Estonia, the GMM saving retention coefficient
appeared lower, 0.5, compared to the OLS and FMOLS estimates,
0.7, illustrating higher capital mobility when past values of variables
are considered. Even though most of estimated GMM coefficients are
consistent with the OLS and FMOLS estimates, they appear slightly
higher except the cases of France and Luxemburg. In cases of Austria,
Bulgaria, Cyprus, Czech Republic, Germany and Slovakia, the saving
retention coefficient was found negative. The negative value of the
saving-retention coefficient implies that any increase in the saving rate
would reduce the investment rate or a decrease in the saving rate would
imply increase in the investment rate. In cases of Austria and Germany,
the negative saving retention coefficient would imply a high level of
saving flight abroad, while in cases of Bulgaria, Cyprus, Czech Republic
and Slovakia the negative saving retention coefficient would imply that
the desired level of investments is financed by foreign savings.

Results of estimations of the dynamic equation 2 are slightly different
with estimations of equation 1. The saving retention coefficients
estimated by the dynamic GMM are higher in most considered countries.
In cases of Belgium, Hungary, Italy, Latvia, Luxemburg, Netherlands
and Spain, values of the saving retention coefficient are substantially
higher than the OLS estimates. In cases of Cyprus, Czech Republic,
Finland, Germany, Poland, Slovakia and Sweden, values of the saving
retention coefficient are only slightly higher compared to the OLS
estimates, indicating lower level of capital mobility when past value of
investments is added as an explanatory variable. Besides, only in cases
of Bulgaria, Denmark, Estonia, France and the UK, values of the saving
retention coefficient are lower compared to the OLS estimates. In all
cases except Austria, Czech Republic, Germany, Luxemburg, Poland
and Sweden, investments are significantly affected by past values of
investments. The inclusion of the first lagged dependent variable in
the list of explanatory variables resulted in a highly significant large
positive coefficient intercept in most cases. Investment volumes of the
past decade have a positive impact on current investments. Inclusion
of the dynamic parameters in the model brings proper results from
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the econometric point of view. Statistical significance of the lagged
dependent variable indicates the reliability of empirical results.

To investigate the global financial crisis effect on capital mobility
in the EU countries, crisis dummies were introduced into the basic
and dynamic models. Table 3 presents results of standard and dynamic
GMM models with inclusion of dummies.
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Dummies represent quarters of the year 2008, which is indicated as
the first year of the global financial crisis with the highest negative effect
on European Union countries. Every dummy is separately included
and estimated in equations (3) and (4). In Table 3, estimated dummy
coefficients are presented by a, coefficients. Only in a few country cases,
the estimates for dummy coefficients were found significant. These are
Bulgaria, Cyprus, Czech Republic, France, Germany, Latvia, Lithuania
and the UK in the GMM application and the same countries with the
exception of France and the UK in the dynamic GMM application. In
all cases where dummy coefficients were found significant, the sign of
coefficient is positive, indicating increase in investment flows during
the considered period, except the first quarter in Bulgaria and the third
quarter in Cyprus, where decline in investment flows was detected.

One of purposes of this study was to examine the change in the
saving retention coefficient, which determines the capital mobility with
the consideration of the global financial crisis. The results illustrate that
the inclusion of dummy variables brought only minor changes in saving
retention coefficients. Hence, inclusion of dummy variables in eleven
countries led to the increase of the saving-retention coefficient value,
indicating the decline of capital mobility in these countries, particularly
in Austria, Belgium, Cyprus, Czech Republic, Denmark, Estonia,
France, Hungary, Latvia, Slovakia and the UK. The increase in the
saving retention coefficient is very slight, about 0.1 rise, for example in
Austria the coefficient increased from 0.3 to 0.4, while in Belgium the
increase from 0.7 to 0.8 is observed. In other mentioned countries the
change in the coefficient is even less.

There was found a tendency for a slight increase in capital mobility in
Bulgaria, Finland, Luxemburg, Poland and Slovenia, when the quarters
of 2008 year were introduced in the model as dummy variables. Values
of the saving retention coefficient were estimated at a lower level. For
example the coefficient decreased in the case of Poland from 1.01 t0 0.9,
in case of Slovenia it declined from 0.5 to 0.3 when the fourth quarter
is included. Finally, estimations for Germany, Italy, Spain and Sweden
provided mixed results where the saving retention coefficients increased
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with inclusion of some quarters of 2008 and decreased with the inclusion
of another quarters. Values of the saving retention coefficient were not
found significant in cases of Lithuania and Netherlands. As a result, the
inclusion of dummy variables in terms of quarters that represent the
early stage of the global financial crisis did not have significant effect
on changes in the capital mobility estimations. These results indicate
that the inclusion of the global financial crisis in estimations has very
low impact on the capital mobility indicators.

4. Conclusion

This study attempted to make a contribution to the literature on the
Feldstein-Horioka puzzle employing a dynamic econometric technique.
Level of capital mobility of 27 individual European countries is studied
in this paper employing the GMM framework. In addition, this study
investigates the impact of the global financial crisis of 2008 on the
level of European countries’ capital mobility. Four different regressions
are estimated for every country alternating the inclusion of the global
financial crisis effect in standard and dynamic models (see equations (1),
(2), (3) and (4)). In a case where the impact of the global financial crisis
is not considered, Table 2, the dynamic models estimations provided
higher saving retention coefficients in most countries. The inclusion
of the dynamic parameter, the first lagged value of investments, leads
to higher saving retention coefficients. The level of capital mobility
in European countries is estimated at a lower level when the dynamic
nature of investments is considered indicating a dependence of
investments decision in their past experience.

The early effect of the global financial crisis on the capital
mobility level is investigated in this study by estimation of four
alternative dummy variables. The most negative impact of the crisis on
world economies is indicated in 2008; therefore, this year is estimated
as the year of the crisis. This study investigates the impact of four
quarters of the year 2008; thus, estimations for every country are made
for four alternative quarters, which are represented by dummies in
Table 3. Only in eight countries out of 27 countries, the coefficients of
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dummy variables were found significant. These are Bulgaria, Cyprus,
Czech Republic, France, Germany, Latvia, Lithuania and the UK. In
most countries where the global financial crisis was found significant,
the saving retention coefficient was estimated at slightly higher level
indicating a lower level of capital mobility.

The standard GMM estimation results indicate a relatively high
level of capital mobility and rejection of the Feldstein Horioka puzzle in
European countries. However, the inclusion of the dynamic parameter
indicates that historical changes in investment and savings decrease
capital mobility in European countries. Experience of previous capital
movements negatively influence decisions for future capital flows.
Consideration of the impact of the global financial crisis in the model
does not significantly change the results of capital mobility. The policy
implication of this article is that in order to decrease risk of negative
effects of a possible financial crisis countries making decisions on
capital flows have to take into account their historical changes. This
may decrease capital mobility, however the negative impact of a
global financial crisis decreases. The future research is planned to be
conducted on an inclusion of year 2009 as a dummy for measuring
prolonged impact of the global financial crisis.
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