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Abstract

The study aims at investigating the long run anattstun relationships between private savings asawhemic
growth in Bahrain. The study covers the period (k9013).The study methodology is based on the
econometrics analytical approach to estimate tharpeters’ value and the trends of the economidiogls
between the study variables by using the co-integraand Granger causality techniques. Johansen co-
integration test indicates that a positive long metationship between the study variables, whiler@ger
causality test reveals that significant bilateraligality between the private savings and the ecangrowth,
this means that the economic growth Granger catlmegrivate saving, and also the private savingsnGer
cause the economic growth. These results inditatethe economic growth could stimulate the privagteing,
and the private savings could accelerate the ecimngrowth in the long run. The study recommendg tha
government and policy makers in the kingdom of BRahshould employ policies that would attract mpreate
savings in order to accelerate economic growth lwhiould lead to raise GDP per capita and Bahraamdard

of living.

Keyword: Private Savings, Economic growth, Econometricsgdiom of Bahrain.

1. Introduction
Economic growth defined as a sustained expansiquoightial output as measured by the increase @h Gmss
Domestic Product over certain period of time. Maiim¢d rapid of economic growth over a number ofrgea
could transform the impoverished country to a dolntry. While the slow economic growth or the alzseof
growth could turn the country into a state facihg specter of poverty. Private savings play a dantimole in
the economic growth and stability of any countrgoBomic growth requires investment and it can barfted
through private savings or from abroad foreign @pnflows. However, in the long run a nation hagely on
private savings. Economic revival primarily dependls investment through private savings and capital
accumulation.

There have been extensive theoretical and empmsglarches examine the relationship between praating
and economic growth both in the context of develbpad developing countries. Although the relatigmsh
between private saving and economic growth is goontant one, the direction of causality between tthe
variables has continued to generate series debaiagascholars. Some theories and empirical styzbag to
savings led growth such as :(Harrod1939,Solowl199d¢Kinnon1973, Romerl986, Sinha and
Sinhal998,0lajido2009),while  others  show  evidenceor f growth  driven savings such
as:(Keyns1936,Modiglianil970, Dekle1993, Saltz198@arwal2001, Nurudeen2010, Pinchawe 2011), and
some suggest there is bilateral causality betwieervto variables such as: (Jappelli and PadulalS8§d and
Sarfraz2008, Abu Al-Foul 2010), while few studiesuid ambiguous or no relationship between the two
variables such as: (Sinhal1996, Andersson1999, MRSI).

Private savings in Bahrain economy represent agiat part of national savings, and it is the mogiortant
source of funds to finance capital investment i@ thal sector, because foreign capital is mostiested in
production of natural resources like oil and gastréntly the ratio of private savings to GDP in Bah equals
to 39%, which is considered one of the highestrgd@DP ratios in emerging economies, compared 2066
and 18.6 % in year 2000, and 1990, respectivelgrdlare many reasons led to raise private savimBsirain
during the study period such as: the growth of @aP per Capita by 9% per annum. Financial incestihat is
offered by Bahrain commercial initiations that gikigh returns for different savings options, with or low
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risk, this led to raise private deposits by 70.5%pplying tax incentives for different forms of sags
(Deposits, Bonds, stocks...etc.). In addition to @werice in Bahrain's economy and development plaas t
carried out by the government of the Kingdom. (CB&tistical Bulletin).

The examination of the causal relationship betwgegvate savings and economic growth in Bahrainasyv
important because it will provide useful information which economic variable that the Bahrain gorent
and relevant policy makers need to control in ordeattain the desired level of the targeted vagiaBor
example, if the results of causality test indidhi@ private savings precedes and causes econoavidhy then
Bahrain government and policy makers can desigengploy policies that would promote the mobilizatioi
savings in order to achieve higher economic grawtBahrain. On the other hand, if econometric itigegion
reveals the reverse, then, efforts would be madertmve the obstacles to and accelerate economwetiytin
order to raise the level of saving. Therefore, ghepose of this study is to investigate whetherdinection of
causality runs from private savings to economiaaghoor vice versa during the study period. The gteichploys
two econometric models that are most frequentlydusg empirical studies of examining relation betwee
savings and economic growth in both developed amdeldping countries. The first econometric model
examines the short run and long run relationshtpvden real GDP and household savings by applyihgrisen
co-integration test and the associated Vector Eiarection Model (VECM), and the second is theligpfion

of the Granger causality test to determine thectiva of causality between the two variables.

The remaining of this paper is organized as foltowsllowing this introduction, Section two reviewvise
relevant literature. Section three shows the stuglyotheses and mythology. Section four illustratata and
empirical results. And finally, section five comtaiconclusion and policy recommendations.

2. Literature Review
There are large number of related literatures tlaae been done to determine the relationship betwegate
savings and economic growth. Some studies focusdbemretical discussion while the others applieiecal
analysis using various tests. The results and asiwlis are differing from each other in differeotiotries.

In 1988 Mason raised the difficulty to get an aeteirconclusion about the relationship between gavand
economic growth, because the process involved ar@lex and the circumstances varies widely fromntigu
to country. For example, some countries like Kdnad managed high rates of economic growth despite |
national savings rates in the 1960s. However, M#&$688) got a general result that higher nationalrg)s rate
contributes to rapid economic growth for many dep@lg countries.

Bacha (1990), Otani and Villanueva (1990), DeGriegdi992), Jappelli and Pagano (1994) analyzed the
relationship between economic growth and savingeguthe ordinary least squares method (OLS). Their
research proved that the higher savings rate (sifatemestic savings in GDP), the higher the ecangrowth
rate.

Dekle (1993) presented comparable Granger causaliyessions for a group of fast growing counterd he
found that growth positively Granger causes savingssery country in his sample. The same conctufsaind

by Caroll and Weil (1994), and Edwards (1995), wh€aroll and Weil used the data of five-year avenages

of economic growth in OECD member states and engaldyranger causality test, and Edwards used data fr
a panel of 36 countries over the period (1970-1998ng lagged population growth, openness, politica
instability, and other lagged variables as instmitse

Carroll et al.; (2000), found that increases inrexnic growth tended to be followed by increasesawings for
the East Asian countries, and the habit formatiounldt lead to a positive short run response of gpvito a
favorable shock, even when there is no long rueceéfsf such a shock on saving.

Using cross section data between 1960 and 1997Gaadger causality methodology, Anoruo and Ahmadi
(2001) observed the causal relationships betwezgrbwth rate of domestic savings and economic trdov 7
African countries (Congo, Cote d'lvoire, Ghana, KanNigeria, South Africa and Zambia). They fouheitt
savings are co-integrated in all of the countriesept for Nigeria and that economic growth Grangmrses the
growth rate of domestic savings for all the cowstrconsidered except Congo.

Alguacil et al.; (2002), investigated the savingwgth nexus by taking into account the impact oéfgn capital

in complementing savings and the beneficial effe¢tEDIl on domestic investment and income. The Gean
non-causality test revealed that higher savingzquted economic growth. Also researches carriedbgut
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Krieckhaus (2002) in 32 countries indicated thahker level of savings led to higher investment leead thus
contributed to higher rate of economic growth ialgimed countries.

Kazakhstan Katircioglu and Naraliyeva (2006), ametl/the relationships between private saving, gorélirect
investment and economic growth during the periofl98t2002) using the Granger causality test and co-
integration methods. They found that in the long there is one-way, positive relation between pesavings
and economic growth.

Waithima (2008) used the Hendry Model with a twepstnethod to model a savings function for Kenya. He
observed that a 1% increase in GDP growth rateesaas0.5% increase in private savings. Moreover, th
causality tests revealed a unidirectional causdfigt runs from per capita GDP to private savingile in
Pakistan Sajid and Sarfraz (2008) employed botmtagration and the vector error correction techagand
discovered that unidirectional short and long roassality from output (GNP and GDP) to householdngss.
They concluded that overall short run results fakeynesian point of view that savings depend umwell of
output.

In Nigeria, Olajido (2009) employed the Toda andnéanoto (1995) and Dolado and Lutkepohl (1996) TYDL
methodology to examine the direction of causalti@iship between savings and economic growth batwee
1970 and 2006. The empirical results proposedséaings and economic growth were positively cograted
indicating a steady long run equilibrium relatioipsh~urther, the findings revealed a unidirectionalisality
between savings and economic growth and the camelspg role of FDI in growth. The same results fduoy
Nurudeen (2010) when he employed the Granger-dausald Johansen co-integration test to analyze the
relationship between savings and economic growtNigeria during the period 1970- 2007. He found tait
causality run from economic growth to saving, inipdythat economic growth proceeded and Grangeresaus
saving. He recommended that government and poliakens should employ policies that would accelerate
economic growth so as to increase saving. On th&any, the study of Adebiyi (2005) was a surprisken he
employed quarterly data spanning between (19708)1@0Bexamine savings and growth relationshipsigeNa
using Granger causality tests and impulse respamakysis. He concluded that growth, using per ehpitome,

is sensitive to, and has an inverse effect on m@isavings.

Piotr (2010), analyzed the cause and effect relakip between economic growth and savings in adhdnc
economies and in emerging and developing countrielis work he used co-integration models and Geas
causality test. The results confirmed the existarfaene way casual relationship from domestic sgwito GDP

in the case of developed countries as well as weldping and transition countries. The same redaliad by
Ramesh (2011), when he investigated the relatipnshiween savings, investment and economic growth f
India over the period 1950-51 to 2007-08. He fotimat the co-integration analysis suggested thaethas a
long-run equilibrium relationship. The results offaBger causality test showed that higher savings an
investment led to higher economic growth, but teeiprocal causality is not observed. Further, itswa
empirically evident that savings and investmentdeawth is coming from the household sector. Alsswini

and Mohit (2012), found the same results when thieylied the pattern between savings, investment and
economic growth and the policies which led to suwttanges and estimating and forecasting the policy
implications which would affect these variabledridia for the period(1950-2011). They found that thirection

of causality was from savings and investment taeotc growth collectively as well as individuallpé there
was no causality from economic growth to saving¥@ninvestment.

In addition to the previous studies, there weress\studies found the results differ across thentrges such as:
Saltz (1999), found Granger causality between gmviend economic growth in 17 developing countri¢s.
found that 4 countries have causal relationshimfsavings to the real GDP while 10 countries haeeréverse
causal relationship from economic growth to saviggswth. Also, Andersson (1999), found that theuhssof
the Granger non causality test indicated that tiection of causal relationship between savings antput
differ across the countries, when he analyzeddlaionship between savings and GDP for a grougpaohtries
that include Sweden, UK, and USA.

According to Sinha’s (1996, 1998, 1999, 2000 an@72Geries of empirical researches about the ogistiip
between savings growth and economic growth in giffedeveloping countries, two types of resultsesfeund.
The most common result is the economic growth Geanguses the savings growth. This result can tedfn
Sinha (1996) on Pakistan, Sinha and Sinha (1998)exico, Sinha (2000) on Philippines and Sinha Sitha
(2007) on India. The other result is Sinha (1999)Swi Lanka where the savings growth Granger catises
economic growth.

Mohan (2006), addressed the relationship betweemedtic savings and economic growth for various
economies with different income levels. He dividbé countries into low-income (LIC), low-middle mme
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(LMC), upper-middle income (UMC) and high-incomel@) in order to test whether the income level pthga
important role in influencing the direction of cality. The results suggested that the economic tr@vanger
causes growth rate of savings in 13 countries &edincome class of a country plays an importarg iol
determining the direction of causality. In LICs ttlieection were mixed. In most of LMCs, the caugalk from
economic growth to savings growth. In all HICs etc8ingapore, the causality is from economic grotath
growth of saving. However, it appeared that in UMBisdirectional causality is more prevalent. Anndafly,
Abu Al-Foul (2010) employed an econometric techmeidqa investigate the long run relationship betw&&P
and domestic savings for Morocco and Tunisia duthmg period (1965-2007) and (1961-2007), respdgtive
The regression exercise revealed interesting meshibr instance, it was shown that whereas a lang r
relationship existed between GDP and domestic gavim Morocco, there was no such evidence for Tanis
Secondly, the Granger causality test indicatedetkistence of a two way causal relationship betwé®P
growth and domestic savings growth in Morocco. lyaste observed a unidirectional Granger causaktyveen
GDP and domestic savings as causality runs fromedtimsavings growth to GDP growth in Tunisia.

From previous discussion, we argue that, therediferent conclusions about the relationship betwége
private savings and economic growth in empiricadlgsis. Different countries also have differenteeff of
saving. In most developing countries, the econagnisvth Granger causes the private saving, whereasost
developed countries the private savings leads ¢mauic growth. On the other hand, the negative econ
effect of high savings rate cannot be excluded filoendiscussion too.

3.0 Study hypotheses and mythology

3.1 Study hypotheses

The purpose of this study is to investigate whetter direction of causality runs from private sa@gnto
economic growth or vice versa during the studyqebrirhus the study tests the following hypotheses:

« Hy: GDP growth does not Granger cause private saunBahrain
e Hi: GDP growth does Granger cause private savingamrain

e Hy: private savings does not Granger cause GDP griovBahrain
e Hj: private savings does Granger cause GDP growttahrdsn

Accordingly, if both null hypotheses are rejectitdindicates that bilateral causality exists betw&DP growth
and private savings. If the first null hypothesisréjected and the second null hypothesis is aedefitmeans
that there is unidirectional causality from GDP wtio to private saving. On the contrary, if the setaoull

hypothesis is rejected and the first null hypothésiaccepted, it shows a unidirectional causéldgyn private
savings to GDP growth. Finally, if both null hypeties are accepted, then independence is suggadteacans
no causality between the two variables.

3.2 Study methodology
State of the art econometric tools of analysiseangloyed:

e Unitroot test.
e Co-integration analysis.
e Granger Causality tests.

The unit root test is used to detect the statibyarfi the two macroeconomic variables under stthe test is
undertaken for two reasons. First, avoid the spigri@gression problem. Second, a basic assumptiderlying
the application of causality test is that the tisegies in question should be stationary. Hencerdler to detect
the stationarity of the two variables, we emplog thDF test (Dickey and Fuller, 1981) and the (P&5tt
(Phillips and Perron, 1988) with intercept and dreimdividual economic time series may not be stery, but
there may be cases of linear combination among.tidis means that nonstationary economic time semnay
produce stationary relationships if they are cegnated. This is a reason why we subjected the two
macroeconomic variables series individually to wait analysis. If both time series are integraiéthe same
order, I(d) for d=0,1,2,..., then the two seriessai to be co-integrated and the regression oaaime levels of
the two variables is meaningful, in addition to fressibility to proceed with the estimation of fblowing co-
integration regression:
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LGDPgt = a + p LPSt +¢t (1)
LPSt = a + p LGDPgt +pt (2)

WhereLGDPgt: economic growth raté,PSt; private savings rate at tinheandest andut are random error terms
(residuals). Residual$ andut measure the extent to whitisDPgt andLPSt are out of equilibrium.

If the residuals of the two variables do not camtaiit roots, the econometric relationship amoreariables
could be co-integrating. The Johansen (1988) aygnatiion test is used for analyzing the long ruati@nship
between the two variables in Bahrain. The Grangersality test is also used to determine the doactf
Granger causality. If the private savings helpgot@cast its economic growth, then we say thatptieate
savings Granger cause the economic growth. Furttresnif economic growth also Granger causes theafwi
savings, there is bilateral causality between peisavings and economic growth. However, if bottialdes do
not cause each other, it means that these twoblesiare statistically independent. On the otherdh# the
private savings cause the economic growth but tom@nic growth does not cause the private savimen &
unidirectional causality from private savings tmeemic growth exists. If there is no co-integrateomong the
variables, the VAR procedure will be used. Howe¥fea, unique co-integrating vector for the variablesed in
the co-integration analysis, the Granger causalitycedure based on VECM is used. This procedure is
particularly favorable compared to the standard Va#sRit permits temporary causality to emerge frosmgum

of the lagged coefficients of the explanatory défeced variables and the coefficient of the eroorexction term
(ECT). Besides indicating the direction of caugal#mong variables, the VECM framework could also
distinguish between short run and long run caysalibhe significance of the F-test and Wal@ test helps to
indicate any short run causality between the inddpst variable and dependent variable. The longauwsality

is indicated through the error correction term vehar significant t-statistic shows the existencdoofy run
causality running from the independent variabléheodependent variable.

4. Data and empirical results

4.1 Data

The current study used annual data from 1990 t@32@&1 data came from the Central Bank of Bahrain
statistical Bulletin (various issues). Some of thissing observations were updated with comparaala ftom
the World Bank International Financial Statistictabase. Variables used in this study and the itefia are
LPS (log of Gross Private Savings), and LGDP (l6goss Domestic Product). Gross private savingss isa
calculated residually by subtracting the gross ipugéctor savings rate from the gross nationalrgmvirate.
GDP is the sum of gross value added by all resigeoducers in the economy plus any product taxdsngnus
any subsidies not included in the value of the potel It is calculated without making deductions fo
depreciation of fabricated assets or for depletind degradation of natural resources. All the datd are in
BD millions and are measured in real terms (2009310

4.2 Empirical results

4.2.1 Stationarity tests (Unit Root Tests)

The tests for unit roots are closely related toitivestigation of stationarity in a time series.giwented Dickey-
Fuller (ADF) and Phillips and Perron (PP) are emptbto detect the stationarity of the two variablEse two

tests are applied to both the original and to tfs¢ differences. Table (1) shows that at the leatlvariables are
non stationary but all the variables become statipat the first difference. Thus, all variables artegrated of
the same order of one I(1), which means that thiategration test could be applied.

Table (1) ADF and PP tests for unit root

Variables Level 1st differences
ADF PP ADF PP
LGDP -2.88 (1) -2.79(3) -3.06(0) -3.12(3)
-2.54 (4) -1.63 (3) -4.31(1) -5.62(3)

Source: Researcher's estimation using SPSS
* ADF critical values at level are: -4.071 at 1%461 at 5% and -3.158 at 10%. While ADF criticalues at
first differences are: -2.727 at 1%, -1.964 at 5% d1.627 at 10%
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** The numbers in parentheses are the lag lengthhveilnee augmented up to a maximum of 4 lags , Thienapt
lag length is determined based on Schwarz Infoonairiterion (SIC).

4.2.2 Co-integration test
Having established that two variables are integraiE same order, we proceed to test for presenceoof
integration between the two variables. We empldyadisen co-integration test. It may be noted hexewvtle are
interested to check for the presence of co-integgatlationship between the variables, howevemlmer of co-
integrating vectors is not of our interest. Talflg fresents the results of the null hypothesis ttiete is no co-
integration against the alternative that there texé®-integration. Starting with the null hypottses$hat co-
integration does not exist among the two varialifestrace statistic value is shown to be gredizn the critical
values at both 5% and 1% levels. Hence, we rejhetaull hypothesis of no co-integration in favbreaistence
of co-integration for all the series at both 5% drid levels. However, the maximum Eigen statistituga
indicates that 2 co-integration equation at 5% lle¥eignificance, while it shows no co-integratian1% level.
Thus, both the trace and maximum Eigen value tedistcs indicate that there is a long run equiilitn
relationship between private savings and econonae/ilp in Bahrain.

Hence, we can analyze the long run co-integratoquaton of GDP with their independent variable of
private savings with VECM. The equation can betemtas follow where the numbers in () are t-dias

LGDP = 3.0856 + 0.6437 LPS (3)
(1.9403) (2.6485)

Form the above equation, we argue that privatengavis significantly positive related to the ecomoigrowth
in Bahrain during the study period.

4.2.3 Granger causality test

The existence of co-integrating relationship betwpgvate savings and economic growth for Bahraiggests
that there must be long run Granger causality iteast one direction. The Granger causality teseteon
VECM is applied to variables after first differengi with the purpose of testing whether the privgdgings
causes the economic growth or vice versa. Theteearg presented in Table (3).

From Table (3), the result is different for the ghon and long-run. First, in the short-run, thasea

unidirectional causality exists from the economiowgh to the private saving. This means that thenemic

growth Granger causes the private savings. Thidtreglicates that the economic growth could stibelthe
private savings in the short run. Second, in thmg loun there is bilateral causality between thegtei savings
growth and the economic growth, this means thatttenomic growth Granger causes the private saand,
also the private savings Granger cause the econgroigth. This result indicates that the economiowgh

could stimulate the private saving, and also tleape savings could accelerate the economic grawthe long
run.

Table (2) Johansen Panel Co-integration (Trace and MaximigerEValue Test)

Hypothesized No. of Eigen value Trace Statistic 5% critical value 1% critical value
CE(s)

None 0.667396 23.156 15.197 10.310

At most one 0.132376 13.189 3.962 6.936
Hypothesized No. of Eigen value Trace Statistic 5% critical value 1% critical value
CE(s)

None 0.667396 16.254 14.036 17.936

At most one 0.132376 13.189 3.962 6.936

Source: Researcher's Estimation Using SPSS

*The critical values in the table are copied fronal&r Enders, Applied Economic Time Series, Wileyi&s in
Probability and Statistics, 1995,

page 420.
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Table (3) Result of Granger causality tests

Null hypothesis Obs F-statistic Short-run ECT(-1) Long-run
Results t-statistic Results

- LPS does not cause24 LPS: 0.8160 LPSe— LGDP| LPS: 0.0201* LPSe

LGDP LGDP: LGDP: -0.2504*** | _LGDP

- LGDP does not cause 3.9144**

LPS

Source: Researcher's estimation using SPSS

**x % and* indicates significance at 1%, 5% and 10% respelgtiv

The number in parentheses is the lag length. Tkiemaplag length is determined based on Schwararintion
Criterion (SIC).

“” indicates the direction of Granger causality

5. Conclusion and policy recommendations

The study aims at investigating the relationshipween private savings and economic growth for Bahra
economy. Using time series annual data from 1998018, the co-integration method was applied tcalisr
the nature of two variables. The main finding iattthere is a positive long run relationship betwdee two
variables, which leads to test the hypotheses whetie direction of causality runs from private ingg to
economic growth or the opposite. The results sugheas the economic growth Granger causes privaegs
and also the private savings Granger cause theatorgrowth in the long run. Based on the restitts, study
favors to reject both null hypotheses, which inthsathat bilateral causality exists between the vaables.
Accordingly, it can be pointed out that that Bahraconomy tends to have higher level of income (BBt in
order to generate higher rate of private savinghénshort run, which causes to rapid economic tirawthe
long run, Therefore, it would be important to Bahreconomy to mobilize the private savings into ¢éeenomy.

It is recommended that government and policy makbmuld focus on improving the economic growth that
could increase high saving rate. While if the gomegent only focuses on increasing the private savatiger
than improving real output growth; the domesticizdpnay transfer to other faster economic growdhrdries.
Furthermore, high saving rate could mean less eopsan which causing over supply in the market.
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