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Abstract: In previous literature studies, saving condition is mainly examined focusing
on Developingand Asian countries. The analysis on the saving condition is crucial due to
the linkages between saving accumulation and economic growth. The studies that focus
on Developed countries are limited. This study extends the analysis by comparing the
saving determination in Developed and Developing European countries and contributes
to the literature on saving in two ways. First, the study compares two panel groups,
Developed and Developing European countries, which might reveal how economic
development could affect the saving behavior. Second, the study considers the cross-
section dependency effect in the panel data analysis by applying the testing (second-
generation panel unit-root and cointegration tests) and the estimation approaches
(Augmented Mean Group, AMG estimator). The study demonstrates that the disregard
of the cross-section dependency effect might generate lead to misleading results. Four
determinants of savings are examined (GDP per capita, age dependency ratio on working
group, inflation and government expenditure). Our results reveal the existence of
cointegration and cross-section dependency in the saving relationship in both panel
groups. By comparing the results across panel groups, it is observed that government
expenditure contributes to lower saving in both groups of countries with larger impact
in the Developed European countries. On the other hand, GDP contributes to higher
saving in both groups of countries. Inflation also leads to higher saving in the Developed
group rather than in the Developing group. Age dependency ratio is not influential in
the Developed group, however, it might trigger lower saving in the Developing group.
Keywords: saving, economic growth, European countries, cross-section dependency,
panel data.

Introduction

Saving is a macro indicator that may reflect the health and stability of
an economy. The saving condition and tendency may signal the change
of economic structure due to the linkages between accumulated saving
and economic activities / indicators. Therefore, the change in the saving
behavior may influence the economic performance and stability as a
whole.

Savingis highly related to investment. Theoretically, when an economy
achieves its equilibrium, both saving and investment should equal each
other. According to Harrod and Domar (1946), savings and investments
are two main variables determining the equilibrium of an economy,
and other variables could be regulated according to saving tendency.
Economic imbalance occurs when the planned savings are unequal to
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the planned investments. If the investments equal to the warranted rate
of growth, an economy becomes stable (Harrod, 1939). On the other
hand, Solow proposed saving and in- vestment as the determinants of
economic growth. According to Solow’s growth model, higher saving and
investment can increase the rate of growth of the national income and
product. However, in the long run, increases of saving and investment
have no effect on economic growth (Solow, 1956). Economic growth
leads to the increase in income growth, and then the accumulation
of saving promotes future economic growth by the way of capital
accumulation and investments. Therefore, examining the determinants
of saving is a substantial issue for the policy makers to maintain the
balanced economic growth. Apart from the linkages among economic
variables, saving may also reflect the behavior of household and the
structure of the population. According to Modigliani (1970)’s life cycle
hypothesis, private saving behavior mostly depends on the age struc- ture
of the population. Working individuals generally tend to save for their
retirement. If the share of working age population is considerable, it can
be said that private sav- ings are also high. Additionally, income growth
affects aggregate private saving. Income growth encourages individuals to
save more to maintain their consumption level in the retirement period.
Modigliani (1993) revised the life cycle hypothesis by investigating
the role of government deficits. Apart from the private saving surveys,
domestic savings is also examined in several studies. Common ground of
these studies on examining the savings is the use of both demographic and
macroeconomic variables.

While theoretical models have recognized saving as the main factor
influencing the economic condition, numerous empirical studies have
been conducted focusing on saving for decades. Most of these studies
mainly focused on Asian and Developing coun- tries (Husain, 1995;
Faruqee and Husain, 1998; Loayza et al.,, 2000; Qin, 2003; Ozcan
et al., 2003; Schultz, 2005; Dobrinsky, 2005; Bhandari et al., 2007;
Ferruci and Miralles, 2007; Jongwanich, 2010; Hess, 2010; Horioka and
Hagiwara, 2011; Das and Ray, 2012; Thanoon and Baharumshah, 2012;
Swasdpeera and Pandey, 2012; Ismail and Rashid, 2013; Chamon et
al., 2013; Aric, 2015; Pan, 2016; Khan et al., 2018). However, there has
been a small number of studies (Jappelli and Pagano, 1997; Harris et
al., 2002; Cohn and Kolluri, 2003; Hondroyiannis, 2006; Kandil, 2015)
investigating the determinants of saving in Developed countries. Most of
these studies examine the determinants of saving at the country group
level by using first generation panel unit root and cointegration analysis
(Carroll and Weil, 1994; Edwards, 1995; Callen and Thimann, 1997;
Sarantis and Stewart, 2001; Hondroyiannis, 2006; Kolasa and Liberda,
2015).

However, these studies are constrained by some limitations. To point
a few, the results obtained are quite different, the majority of studies
only focused on certain groups of samples / regions, and less accurate
conventional estimation techniques were being applied. Differences in
the results might be due to various reasons. The results might differ
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due to dissimilar time / period, different sample countries and even
unlike methodology applied. The application of conventional techniques
might lead to less accurate estimates. For instance, most studies mainly
applied the linear regression. If the true relationship is nonlinear, the
linear modelling approach may lead to biased results. In terms of panel
data analysis, previous studies did not consider the cross-section effect
in modelling the relationship. The panel data approaches applied include
first generation panel unit-root and panel cointegration tests. These
first-generation tests fell behind the second generation tests as they did
not consider the cross-section effect, while the second generation tests
did. Disregard of such effect might also lead to different results and
conclusions.

In seeking to fill in the gaps and limitations from previous studies,
this study performs both tests and estimation approaches. It differs from
analogous literature by using second generation panel unit root and
cointegration tests which are convenient for cross-sectional dependency
condition. First generation panel unit root and cointegration analysis
are in- sufficient and could refer to significant size distortions if the
cross-section dependence is neglected (Baltagi and Pesaran, 2007). In
this respect, we investigate the cross-section dependency to avoid the
size distortions problem. The second goal of this study is to con- tribute
the literature by examining the cointegration and causality on the
determinants of saving in both Developed and Developing European
countries. The reason is to examine whether the level of economic
development might lead to different results.

In this study, 14 Developed European countries (France, Germany,
the Netherlands, the UK, Denmark, Sweden, Norway, Belgium,
Finland, Austria, Switzerland, Luxembourg, Italy, Spain) and 12
Developing European countries (Bulgaria, Estonia, Greece, Hungary,
Latvia, Lithuania, Malta, Poland, Portugal, Romania, Slovakia and
Slovenia) were analysed. The selection of the Developed and Developing
countries is based on the classification of International Monetary Fund
(IMF) as discussed by Nielsen (2011). The variables covered by the
analysis include gross domestic saving, GDP per capita growth, age
dependency ratio, inflation and government expenditure, respectively.
Panel cointegration and panel causality test are implemented in the
analysis process. The data for the Developed European countries are taken
from 1971 t0 2018, while the data for the Developing European countries
come from 1996 to 2018.

This study consists of four sections. The first section reviews
the literature on saving. The second section specifies the data and
methodology applied in the analysis process. The third section discusses
the analysis results, and the fourth section concludes the findings of the
study.
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Literature Review

The literature on saving is mainly focused on Asian and Developing
countries. This might be due to the important role of saving in studying
economic growth for the Developing countries. Thereby, the influence
of saving is notable for both Emerging and Developing economies.
However, the literature presents limited studies conducted in Developed
countries. In this study, we examine the saving condition for the
Developed and Developing European countries.

Previous empirical studies can be classified into two main groups.
The first group focused on the saving-output growth causality, while the
second group examined the determinants of saving. In the first group
analysis, numerous studies revealed a significant relationship between
income growth and saving, mainly a positive impact from in- come
to saving. Carroll and Weil (1994) examined the causality between
income growth and saving in the context of Modigliani’s (1970) life-
cycle model. Two country group samples were examined for the period
of 1958-1987. One group consists of 64 countries, while the other
covers 22 countries. Unidirectional causality from growth to saving was
found. The results revealed a saving tendency among young houscholds,
with those who expect faster income growth is bigger than those who
expect slower income growth. Callen and Thimann (1997) analyzed
the determinants of household saving for the 21 OECD countries from
1975 to 1995. They found that old age dependency ratio, taxes and net
government transfers to the household sector have negative effects on
savings. Two different results were obtained for the effect of income
growth on savings. Income growth affects savings negatively in rich
countries. However, the effect is positive in lower income countries.
In addition, inflation and real interest rate have no significant effect
on savings. Edwards (1995) investigated a comprehensive comparative
analysis on saving in Developed and Developing countries from 1970 to
1992. He concluded that per capita growth is determinant on private
and public savings. Governmental social security systems adversely affect
private savings. Countries with higher political instability experienced
lower public savings. The decrease in the current account balance is related
with lower domestic saving rates.

In the second group of analysis on determinants of saving, the
variables can be either population factor / consumer behavior or other
macroeconomic variables. The results re- vealed quite different factors and
relationship with saving across the groups of countries. In terms of macro
determinants, Hondroyiannis (2006) investigated the determinants of
aggregate private saving for 13 European countries in 1961-1998. He
concluded that the explanatory variables are sensitive to the long run
saving function which are: de- pendency ratio, old dependency ratio,
liquidity, public finances, real disposable income growth, real interest
rate, and inflation, respectively. Paul (2004) analyzed the determinants of
saving in the US, Canada, the UK and Japan by using time series analysis
in 1974-1999. According to the analysis results, borrowing constraints
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(credit to GDP and M2 to GDP) have negative effects in all countries.
Current account has negative and significant effects on saving in the US
and the UK. Real interest rate has a positive impact on saving in Canada
and the UK. The age dependency variable is significant only in the US, and
it affects saving negatively. Inflation variable is significant only in Canada
and effects on saving negatively. The real effective exchange rate shows
positive effects in the economies of Canada and Japan, while the effect is
negative in the UK and the US.

Financial development is another determinant of private savings.
Kolasa and Liberda (2015) compared the determinants of private and
household saving rates in Poland and OECD countries. They found
that income, interest rate, government saving, and corporate saving are
substantial variables on private and household saving, In particular, when
comparing the results of Poland and OECD countries, government
saving and corporate saving have larger effects on saving rates in Poland
against other OECD countries.

In terms of demographic factor, Sarantis and Stewart (2001) focused
on the determinants of private saving for 20 Developed OECD countries
from 1955 to 1994. Demo- graphic conditions are held with the variables
of dependency ratios and retirement ratios. Other explanatory variables
are income growth rate, government surplus / deficit to GDP and
liquidity constraint. Demographic variables and credit constraint affect
savings negatively. Government surplus shows a significant effect in 15
countries with the negative indication on saving shown in 12 countries.
Income growth is significant in 12 countries, and the effect on saving is
positive.

In terms of approaches applied, a number of studies adopted panel
regression analysis (Carroll and Weil 1994; Edwards, 1995; Callen and
Thimann, 1997). Other studies mainly used FMOLS (Hondroyiannis,
2006), DOLS and DGLS (Sarantis and Stewart, 2001), OLS and
GMM (Kolasa and Liberda, 2015) estimators. DOLS and FMOLS
estimators provide large flexibility in the existence of heterogeneity in
the examined co-integrated vectors (Pedroni, 2001). In addition, these
studies neglected the cross-sectional dependency. Sarantis and Stewart
(2001) preferred Maddala and Wu’s (1999) unit root test to get smaller
size distortions and varying time dimensions for each cross-section units.
We consider the cross-sectional dependency to avoid size distortion
problem in the analysis process. Additionally, Augmented Mean Group
(AMG) estimator is used to consider the cross-section dependence by
inclusion of a common dynamic effect in a country regression.

In terms of data, a wide range of them was used to proxy for
saving: the use of private saving (Sarantis and Stewart, 2001; Paul,
2004; Hondroyiannis, 2006), private and public saving (Edwards, 1995),
household saving (Callen and Thimann, 1997), private and household
saving (Kolasa and Liberda, 2015) were included. This study examines
the saving in the respect of domestic saving. The domestic saving includes
both household, individual and public savings. These studies mainly
used GDP per capita growth, de- pendency ratio, real interest rate,
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inflation and liquidity constraint as explanatory variables. We also used
similar explanatory variables; characteristic to other studies, government
expenditure variable is added to perceive the effect of government side on
savings.

Data and Methodology

The data were obtained from the World Bank database and the World
Development Indicators. Gross domestic saving (SAVE) was used as
a dependent variable. The explanatory variables consist of GDP per
capita growth (GDPP), age dependency ratio as a percentage of working
age population (AGEDP), inflation (GDP deflator) (INF), general
government final consumption expenditure as a percentage of GDP
(GOV). All these variables were collected for 14 Developed European
countries (France, Germany, the Netherlands, the UK, Denmark,
Sweden, Norway, Belgium, Finland, Austria, Switzer- land, Luxembourg,
Italy, Spain) and 12 Developing European countries (Bulgaria, Estonia,
Greece, Hungary, Latvia, Lithuania, Malta, Poland, Portugal, Romania,
Slovakia and Slovenia).

The effects of explanatory variables on the dependent variable could
refer to the previous literature findings. In the life cycle hypothesis,
it is asserted that if aggregate income increases over a period of time,
saving rates will increase (Modigliani, 1966). The age dependency ratio is
defined as the ratio of dependent people, who are under 15 or over 64,
on the working population aged 15-64. There are different conclusions
in the literature on saving about the effects of age dependency on
saving. Some of them found evidence that age dependency affects saving
negatively (Loayza et al., 2000; Kibet et al., 2009; Das and Ray; 2012).
However, others came to the conclusion that age dependency affects
saving positively (Agenor and Aizenman, 2004; Aric, 2015). Kelley and
Schmidt (1996) argued that children entering market economy gain non-
market income. Moreover, a number of children, who encourage parents
to work more, increases. All these conditions lead to the positive effect
of age dependency on saving. However, since we focus on the European
countries, arguments of Kelly and Schmidt (1996) could be invalid in this
study.

Inflation rates may affect saving in different ways. Uncertainty
conditions occur when inflation rates increase, and such a situation leads
to the decrease of saving rates. How- ever, higher inflation leads to higher
nominal interest rates and, therefore, household income and saving could
be increased (Masson et al., 1998). Public expenditures may affect private
saving by the crowding-out effect or by the effect on expectation of
future income availability (Bhandari et al., 2007). According to Ricardo
equivalence, private sector’s savings tend to increase when public sector’s
savings decrease (Barro, 1974).

Balanced panel data set is used in the panel data analysis. Balanced
panel data implies that no data were missing. For Developed European
countries, the panel dataset includes 14 horizontal section units. .
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SAVE, = 3,

symbolizes country and . symbolizes time; i=1, 2, 3,...,.14 (14 countries)
and t=1971-2018 (48 years). The total number of observations in the
data set (ix# = 672) is 672. For Developing European countries, panel
dataset includes 12 horizontal section units. i symbolizes country and
t symbolizes time; i=1, 2, 3,...,12 (12 countries) and =1996-2018 (23
years). The total number of observations in the data set (ixz = 276) is
276. Firstly, the cross-section dependency is used. This test is important
to determine the further analysis process. Thereafter, unit root tests,
cointegration test and causality test were applied, respectively.

Since we examine the Developed and Developing European countries,
the basic regression models that we aim to estimate can be expressed as
follows:

+ B GDPP, — B,AGEDE, + 5. INF, - B4GOV,_ +u,

Cross-Sectional Dependency Test

It is important to take into account the effect of cross-section dependence
to obtain sound estimation results. Cross-sectional dependency exists
when individuals of the panels are correlated by the error terms in the
panel data model. If the individuals are included in the panel and they get
affected by a shock, other individuals will be affected by this shock as well.
The testing on dependency is based on Equation (2). The null hypothesis

assumes that there is no cross-sectional dependency.
v,=a, +fpx, +E,

cov(e,. &, |=0

The LM test statistics;

NI N
LM = TZ Z P j  nun 12

il joitl

In Equation (3)i, asserts the sample estimate of the pair-wise
correlation of the residuals from individual ordinary least squares (OLS)
estimation for each ith observation. Pesaran (2004) proposed on a new
LM test statistics for the size distortions cases, where N is large and 7 is
small. LM statistics modified as T>o0 and N-oo;

N 1

2T

N
CD - —;l] IDIW A ER(()

N(N

i=l j=il
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In this study, the cross-sectional dependency is tested by using Breusch-
Pagan (1980) CDLM1 and Pesaran (2004) CDyy; tests for cases where
T>N. CDy test also could be used if N>T.

Cross-Sectional Augmented Dickey-Fuller (CADF) Unit
Root Test

Pesaran (2007) modified the ADF test by adding cross-section averages of
lagged levels and the first differenced of the individual series in the unit-
root equation. Such modified ADF regression, which includes the cross-
sectional effect, is called as CADF (see Equation (5)):

it + P Vi + 5-1_'-.':—1 + Zj;j aﬁ'ﬁfﬁ-j T Z:ll 5["ﬂ'}-if‘.," + &

where it y; is the average of y of IV observations. o; is a constant, A is
the differenced operator and yi..1— is the value of one term delay of it ¥,
respectively. The null hypothesis of CADF test is:

Hy ;B2 85 (series contain unit root)

The rejection of the null hypothesis indicates the stationary nature of
the series.

Panel Co-integration Tests

Westerlund (2005) introduced a co-integration test which assumes
that the cross-sectional dependency can be approximated by means of
common time effects. This method is very effective against general cross-
sectional correlation structures in the test. Westerlund test is based on the
stationary nature of the error term in the following regression:

Vi = d;"i T ':".E:J'If?.' + é."_'

where #=1,...,T and i=1,....N are the time series and cross-sectional
dimensions, respectively. In Equation (7), d,. is a vector of deterministic
components and it includes a constant and a linear time trend. Bi. are
slope parameters, and is x; a vector of integrated regressors. Non—
co-integration hypothesis is based on Equation (7). The residual series
&it is stationary when y;, and x;; are co-integrated. However, if there
is a unit root, they are not co-integrated. Therefore, testing the null
hypothesis of non-co-integration for cross-sectional unit number 7 is
equivalent to testing whether &z possesses a unit root by using the
following autoregression:

|E:’||'.r = -p:'g:—l + H|'.r

The rejection of the null hypothesis implies the existence of co-
integrating relationship.
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Panel cross-sectional regression:

Augmented Mean Group (AMG) Estimator

AMG estimator method considers the cross-section dependence by
inclusion of a common dynamic effect in the country regression. This
model ensured the unobserved common factors form part of the country-
specific co-integrating relation, the augmented country regression model
comprise the co-integrating relationship which is released to differ across
countries (Eberhardt and Bond, 2009).

Stage [ -s

Stage T

Stage 1 indicates a standard FD-OLS regression with 7-1 year
dummies g, in first differences. In Stage 2, this variable is contained in
cach of the N standard country regressions which additionally include
linear trend terms to capture omitted idiosyncratic processes (Eberhardt
and Bond, 2009). In Equation 9, 4;. is the mean intercept of the panel
group, b; is the coeflicient estimates for each explanatory variable (x); ¢;
is the coeflicient of the linear trend and d; refers to the common dynamic
effect. This parameter represents the evolvement of unobserved common
factors across all countries.

Panel Causality Test

Canning and Pedroni’s (2008) causality test is applied to determine
the direction of the long-run causality among saving, income, age
dependency, inflation and government expenditure. This methodology is
preferred over the standard pooled approach to dynamic error correction
modelling (ECM). It tolerates high degree of heterogeneity in long-run
causality tests.

Canningand Pedroni’s (2008) causality test contains two panel-based
statistical procedures. Group-mean procedure is based on the average of
the individual countries’ #-tests. This procedure has a standard normal
distribution under the null hypothesis of no long run causal effect for the
panel. Other procedure is Lambda-Pearson’s procedure based on the p-
values related with the individual countries .-tests. This procedure has a
chi-square distribution under the null hypothesis of no long run casual

effect for the panel.
Analysis Results

In this section, we discuss the results using different testing approaches
observed above, while taking into account the cross-sectional effect.
Prior to the estimation, the cross-section dependency tests are performed
to examine the existence of the cross-section effect, while the panel
unit-root and panel co-integration tests are performed to test for the
stationarity and existence of the long-run relationship. The disclosure
of the cross-section dependency effect, stationarity and the existence of
co-integration will validate the application of Augmented Mean Group
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(AMG) estimator. Finally, the results of AMG estimator are compared
with the causality tests.

Table 1.
Cross Section Dependency Tests Results
Constant SAVE GDPP AGEDP INF GOV
Developed Europe
437.509 140.220 615.636 345.371 546.367
CDjy, (BP.1980) (0.000) (0.001) (0.000) (0.000) (0.000)
25.685 3.648 38.889 18.855 33.756
gl
CDy, (Pesaran. 2004) (0.000) (0.000) (0.000) (0.000) (0.000)
Developing Europe
286.065 103.721 372.660 132.489 217.419
€Dy (BP.1980) (0.000) (0.002) (0.000) (0.000) (0.000)
19.154 3.283 22.775 5.787 13.179
2
CDy, (Pesaran. 2004) (0.000) (0.001) (0.000) (0.000) (0.000)

Notes: In model +- s lag length was considered as (p;). The values

indicated in parentheses are p-values

The results of the cross-sectional dependency test show that there
is a cross-sectional dependency between variables for Developed and
Developing European country groups (see Table 1). In this context, the
cross-section effect should be considered in testing for unit-root and
co-integration. Therefore, the second-generation tests which take into
account the cross-sectional effect are applied; these are Cross-Sectionally
Augmented Dickey-Fuller (CADF) unit root test and the Westerlund

panel co-integration test.

Table 2.

CADF Unit Root Test Results

Constant Constant and Trend
Developed Europe CIPS-stat CIPS-stat
SAVE -3.5607 -3.008%
GDFP 40437 -5.079%
AGEDP -3.8627 -4 2757
INF 4782 40135
GOV -1.765™ -3018™
Developing Europe CIPS-ztat CIP5-stat
SAVE -2 8067 -2.9037
GDFP -2 820" -2.626
AGEDP 28237 -2.563
INF 33017 -3.408™
GOV 2871 -2.9727
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Notes: Maximum lag length is considered as 4 and determined
according to Schwarz Information Criteria. Panel statistics critical values
for constant model; -2.57 (%1), -2.33 (%5) and -2.21 (%10) (Pesaran
2007, Table I1(b), p:280); for constant and trend model -3.10 (%1), -2.86
(%5) and -2.73 (%10) (Pesaran 2007, Table II(c), p:281). Panel statistics
are average of CADF statistics. The figures which are ** and *** show 5%
and 1% levels, respectively

Table 2 shows thatall variables are significant under the panel unit-root
test. The significance of the test statistics indicate that the null hypothesis
of panel unit-root is rejected. Hence, we came to the conclusion that all
variables of Developed and Developing Europe countries are stationary
(no unit-root). However, CIPS statistics values of Developing Europe
contain unit root for GDPP and AGEDP when trend and constant term
are included, however both variables are stationary under the constant

term alone.
Table 3.
Westerlund’s (2005) Panel Contegration Tests Results
Statistics p-value
6.7218 0.0000
40266 00000

Table 3 summarizes the results of Westerlund panel cointegration
test. In order to re- veal the existence of panel co-integration, the null
hypothesis of no co-integration among variables should be rejected.
The results showed that (SAVE, GDPP, AGEDP, INF and GOV) are
cointegrated for both Developed and Developing Europe groups.

After the verification of the existence of co-integration in our basic
regression model, the long-run relationship in the model given in
Equation (1) is estimated by the AMG panel co-integration estimator
introduced by Eberhardt and Bond (2009).

Table 4.
AMG Panel Cointegration Estimation Test Results
DE‘-EleEd Coefficient p-value Developing Coefficient p-value

urope Europe
GDPP 0.1144 0.000 GDPP 0.11581 0.002
AGEDP 0.0922 0.144 AGEDP -0.2424 0.058
INF 0.1234 0.003 INF 0.0647 0.343
GOV 1.2568 0.000 GOV -(.8490 0.000

The results of estimation in Table 4 reveal that the saving behavior
in both Developed and Developing Europe countries is different. In
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other words, there are different factors that may influence the gross
saving in both groups of countries. It was observed that, among the four
variables examined, GDPP, INF and GOV, except for AGEDP, have
significant impact on saving in Developed European countries, but, in
Developing European countries, all three significant determinants are
GDPP, AGEDP and GOV, except for INF. By comparing the results of
both panel groups, one similarity is found, where the main determinant
to saving is government expenditure or GOV. The increase of GOV
stimulates higher consumption of public, hence, lower saving. The impact
of GOV is much larger in Developed Europe, implying more influential
fiscal policy in this group of countries. In addition, in all country groups,
the increasing of GDPP leads to the rising of saving. The income growth
may cause saving to maintain current consumption level during the
retirement period, while higher income growth leads to the increase of
saving tendency in both Developed and Developing European countries.
On the other hand, saving in Developed Europe is sensitive to inflation,
i.e,, higher inflation encourages more saving; however, no significant
relationship is observed in Developing Europe. The impact of AGEDP is
significant and negative only in the Developing European country group.
When the age dependency ratio increases, it leads to the decrease of
income re- served to save in Developing European countries.

Next, Table 5 summarizes the causality results of variables for 14
Developed European countries. The results indicate that the causality
relationship is unidirectional from GDPP to SAVE for France, the UK,
Sweden, Belgium, Finland, Austria and Spain. However, the causality
between SAVE and GDPP is bidirectional for Norway. The causality
between AGEDP and SAVE is bidirectional for France and Denmark,
and unidirectional for the UK, Sweden, Norway, Belgium, Finland,
Austria, Switzerland and Spain. The unidirectional causality from SAVE
to AGEDP holds for Germany and Italy. On the other hand, the causality
from INF to SAVE unidirectional for Germany, the UK, Denmark,
Sweden, Belgium, Switzerland and Spain, and unidirectional causality
from SAVE to INF is valid only for France. Causality from GOV to
SAVE bidirectional for the Netherlands, Norway, Belgium and Spain,
unidirectional causality valid for the UK, Finland and Austria.
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Table 5.
Canning and Pedroni’s (2008) Panel Causality Test for Developed Europe
t-statistics
Countries | GDPPz=SAVE | SAVE == GDPP | AGEDP=-SAVE | SAVEz=AGEDP
France -2.6859927 0583727 -2.531522 -1.777832°
Germany -1.114425 -0.9109461 1082288 2 4657855
MWetherlands -1.304783 0273733 -4 3803935 1.601800
UK -2.RBETSET -1.240408 -3.5221837 0.190614
Denmark -1.326262 -1.343172 -1.7362747 1.824494*
Sweden -2.004622% -1.521762 -1.848458° 0.501452
MNorway 34574877 -2.642888™ -2.349548% 0.793947
Belgium -2.582795% -1202142 -2.0892733* 0661080
Finland -2.03206357 -1.285181 S26016317 0043521
Aunstria -2.236321% -1.099533 -2.3131677 1.453651
Switzerland -1938104 -1.507678 -1 8879137 1.206470
Luxembourg -0.219960 -1.233664 -0415721 -1 366908
Ttaly -0.747201 1.057029 -1.381221 -2.014426™
Spain -2.780474% -1.370874 -3.413536% 0854090
Countries INF==5AVE SAVEz=INF GOVz=5AVE SEAVE-GOV
France -1.032303 26716437 -1.353945 0.958027
Germany -1.7876837 0646623 1.458807 -1.258499
Netherlands -1.252232 0.598943 -1.8004767 1.835302°
UK -4 118999 -0 90%6TE -2.504507" 1.250058
Denmarl -3.1128087 -0.620027 -0.398348 0010981
Sweden -3.152496% 1.007067 -1.021896 0.110508
MNorway -1.573337 -1317313 -2R2T76607° 26550687
Belgivm 2.326620™ 0946111 2.098943 1871328
Finland -1.5336344 0.479715 -2.213901% 1806133
Austria -1.439015 0.671851 -1.8795057 0.852000
Switzerland -2.2570577 -1 173883 -1.673251 1379137
Luxembourg -1.035000 0837014 -0.221263 1.138302
Ttaly -1.452325 1378296 -1 8368707 0.040529
Spain 4066245 0478472 -3.075505™ 2.199012™

¥, and * indicate levels of significance at 1%, 5% and 10%,

respectively
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Table 6.
Canning and Pedroni’s (2008) Panel Causality Test for Developing Europe
t-statistics
Countries I GDPP2=5AVE SAVE 2= GDPP | AGEDP==5AVE | SAVEz=AGEDP
Bulgaria |  -2.710112° -1.512350 30056487 | 1062354
E=ztonia -3.8804227 -0.768314 -0.626962 1238386
Greece -4.248009™ -1.328930 -2.542788™ -0.048335
Hungary -2607504™ -0.260144 -3.3845737 -0.620662
Latwvia -3.267784™ -0.150193 -2.138462% -0.608047
Lithnania I -2.9903217 -0.654503 -2.8210167 -0.235096
MMalta 0.081826 -0.376490 -0.037810 0830337
Poland -3.713830™ 0.156460 -3.311985" -0.260913
Portugal -2.350818* 1. 845357 -1.632810 0304548
Bomania -1.292813 -0.222021 -2.036522° 0465299
Slovalia -3 666400 -0.133394 -3.807111% -0.206727
Slovenia -3.299725™ 0386777 -3.1005437" 0.002356
Countries INFz=SAVE SAVE=>INF GOVz=5AVE SAVE=>GOV
Bulgaria |  -2486218" _1.353747 2.620942° 0239574
Eztonia I -1.179322 (0.102296 -0.637054 -1.315133
Greece -2.164269™ -0.804472 -2.325565" 0617254
Hungary -3.505831™ 0285768 -2.8367657 0872931
Latvia -3.019709% -1.034613 -0.943787 -2.256147%
Lithnania -2.917865™ -1.121056 S3RETO4TT -0.028825
Malta 0.632607 -2.083908° 0.1852E8 -0.337342
Poland -3.334513™ -0.374894 -3.586119™" -0.301340
Portugal S2BR1306™ 0.693237 -1.837733° -2.490047%
Eomania -2.057678" -0.314533 -1.309002 -0.614779
Slovakia I -3.787433™ -0.864078 -3.611694° -0.908797
Slovenia | 22403347 1.344214 230933317 -1.135937

x>, and * indicate levels of significance at 1%, 5% and 10%,

respectively

Table 6 shows the causality results of variables for 12 Developing
European countries. The results reveal that the causality from GDPP to
SAVE is unidirectional for Bulgaria, Estonia, Greece, Latvia, Lithuania,
Poland, Slovakia and Slovenia. The causality between SAVE and GDPP
is bidirectional only for Portugal. The causality from AGEDP to SAVE is
unidirectional for Bulgaria, Greece, Hungary, Latvia, Lithuania, Poland,
Romania, Slovakia and Slovenia. However, there is no causality from
SAVE to AGEDDP. The causality from INF to SAVE is unidirectional
for Bulgaria, Greece, Hungary, Latvia, Lithuania, Poland, Portugal,
Romania, Slovakia and Slovenia. Besides, the causality from INF to SAVE
is unidirectional only for Malta. The causality from GOV to SAVE is
unidirectional for Bulgaria, Greece, Hungary, Lithuania, Poland, Slovakia
and Slovenia. Finally, the causality from SAVE to GOV is unidirectional
for Latvia and bidirectional for Portugal.
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By summing up the results of the causality from Tables 5 and 6, we
observe that mainly the causality impacts of explanatory factors (GDPP,
AGEP, INF and GOV) on saving (SAVE) are unidirectional and the
causality from saving to these variables is either not significant or is only
observed in a few countries. The causality impact of saving might be
indirect on these variables; however, saving might have a more direct
impact on consumption and investment behavior.

Conclusion

This study examines the determinants of saving by applying both panel
testing (unit- root, co-integration and causality tests) and estimation
(AMG estimator) approaches. It is aimed to compare the saving
behavior in two groups of European countries, namely, 14 Developed
and 12 Developing European countries. The study contributes to
the literature on saving in filling in the lack / limitation from the
previous studies that did not consider the cross-sectional dependency
of panel data analysis. Besides, this study also performed comparisons
on saving on two different development levels, i.e.,.Developed versus
Developing European countries. Our results reveal the existence of cross-
section dependency among countries, hence, validate the application
of cross-section dependency feature in the testing approach of the
second-generation panel unit-root and cointegration test, as well as the
panel AMG estimator. Our testing approaches verify the stationarity
of variables and the existence of long-run relationship in the saving
equation. On the other hand, the results from the AMG estimation
approach signified the government expenditure (GOV) as the main
factor contributing to saving behavior in both panel groups, with
Developed countries showing a larger negative impact than Developing
countries. The increase of GOV has effectively stimulated consumption
and investment, hence, lower saving. The age dependency ratio based
on working age (AGEDP) also contributed to the fall in saving in both
panel groups, where families with more dependent members tend to
spend more with lower saving. This effect is slightly significant in the
Developing group, however, not significant in the Developed group. On
the other hand, both GDP per capita and inflation stimulate higher
saving in the Developed group, how- ever, inflation is insignificant
in the Developing group. The income growth may cause saving to
maintain the current consumption level in the retirement period, while
higher income growth leads to the increase of saving tendency in both
Developed and Developing European countries. The Panel causality test
revealed evidence of unidirectional causality from income growth, age
dependency, inflation and government expenditure to saving in the
majority of countries; however, the causality from saving to these variables
is either absent, or is only observed in a few countries. Hence, the causality
from saving on these variables might be not direct.

Since the government expenditure / fiscal policy and GDP are
influential on saving, it is crucial for the authorities to revise and ensure
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the fiscal policy to be mapping / in line with the economic plan to form
the saving pattern / tendency in fostering economic growth.
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