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Does Saving Really Matter For Growth
In Developing Countries?
The Case Of A Small Open Economy
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ABSTRACT

The study employed the Toda and Yamamoto (1995) and Dolado and Lutkepohl (1996) —TYDL
methodology to uncover the direction of causal relationship between savings and economic
growth in Nigeria between 1970 and 2006. The empirical results suggest that savings and
economic growth are positively cointegrated, indicating a stable long-run equilibrium
relationship. Further, the findings revealed a unidirectional causality between savings and
economic growth and the complementary role of FDI in growth.
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INTRODUCTION

he relationship between savings and economic growth has received increased attention in recent
years, especially in developed and emerging economies [see Bacha (1990), DeGregorio (1992),

Levine and Renelt (1992), and Jappelli and Pagano (1994)]. This might not be unconnected to the
central underpinning of Lewis’s (1955) traditional development theory that increasing savings would accelerate
economic growth. Research efforts by Kaldor (1956) and Samuelson and Modigliani (1966) examined how
different savings behaviours would induce economic growth.

A survey of the role of savings in economic development by the World Bank (1993) revealed that
‘countries with higher savings rates have grown at faster rates than those with low saving rates’. Thus, the Bank
opined that policies which promote saving are germane in developing countries as higher savings will contribute to
higher economic growth. However, recent empirical findings have been mixed and, as a result, the debate on savings
and growth remain, at best, inconclusive. Studies by Gavin, et al (1997), Sinha and Sanha (1998), Saltz (1999), and
Agrawal (2001), revealed that economic growth rates preceded savings growth rates while Cullison (1993),
Alguacil, Cuadros and Orts (2004), and recently Lorie (2007), found the reverse causality.

Of course, the vast empirical literature, though contributing immensely to explaining the savings-growth
nexus, suffers from a number of shortcomings. These include reliance on cross section data," which may not
satisfactorily address country specific issues, inappropriate econometric techniques and concentration mainly on the
use of the bivariate causality test, and the likely omission-of-variable bias. In fact, many studies omitted the
complementary role of foreign resources inflow, especially in emerging and developing economies.

The point of departure here is to exploit time series features, the information contained in the long-run
relationship between the variables and employ Toda and Yamamoto’s (1995) methodology, thus avoiding pitfalls in
previous studies. Our paper investigates the causal relationship between the growth rate of savings and economic
growth in bivariate and multivariate systems for Nigeria. Given the growing importance of foreign resources inflow

! Studies by Demetriades and Hussien (1996) and Arestis and Demetriades (1997) revealed that there are significant dangers from
lumping together in cross section equations countries with very different experiences which may reflect different institutional
characteristics, different policies and differences in their implementation.
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in many developing countries, particularly the Nigerian economy, the paper intends to uncover the likely
complementary role of foreign resources inflow in this relationship. This study is germane because discovering the
appropriate direction of causation has important policy implications for development strategies in developing
countries, and particularly in Nigeria.

LITERATURE REVIEW

Quite a number of recent studies examine the dynamic relationship of savings and economic growth.
Caroll and Weil (1994) used five year averages of the economic growth rate and savings for OECD countries and
found that economic growth Granger caused savings. However, the reverse was obtained when dummies were
included in their estimation. Using Granger causality tests, findings by Sinha and Sinha (1998) and Sinha (1999)
found that economic growth rate Granger caused the savings growth rate for Mexico and Sri Lanka respectively.
Employing time series data between 1960 and 1997, Bhaharumshah et al (2003) found that savings does not Granger
cause economic growth rate for Singapore, South Korea, Malaysia, Philippines and Thailand. Also, addressing the
relationship between domestic savings and economic growth for various economies with different income levels,
Mohan (2006) concluded using cross section data from 1960 to 2001 and Granger causality methodology, that
economic growth rate Granger caused savings growth rate in eight high income countries (HIC) — Sweden, Iceland,
Finland, UK, Korea, Japan, Canada, and Norway- except in Singapore, 3 lower-middle income countries —Algeria,
Thailand, and Colombia- except Egypt and Ecuador, 2 low income countries — Nigeria and Senegal - except
Indonesia,. There was bi-directional causation in all upper-middle income countries —Chile, Argentina, Brazil, and
South Africa- except Malaysia.

Employing Toda and Yamamoto (2005) methodology to test for causality using data from India and Sri
Lanka, Mavrotas and Kelly (2001) found no causality between GDP growth and private savings for India and a bi-
directional relationship for Sri Lanka. Also using the procedure developed by Toda and Yamamoto (1995) and
Dolado and Lutkepohl (1996) and the inclusion of foreign resources inflow in multitivariate systems, contrary to the
reverse causation by Sinha and Sinha (1998), Alguacil, Caudros and Orts (2004), found evidence in favour of
Solow’s model prediction that higher savings leads to higher economic growth for Mexico. The observed conflicting
results for Sri Lanka and Mexico might not be unconnected to data, methodology, and the important role of omitted
variable(s).

However, a cursory observation of the literature revealed that research has been focused on developed and
emerging economies. Despite the importance and the likely policy guidance for development strategies for African
economies, empirical research on African countries has been very scanty. Further, with the exception of Adebiyi
(2005), available studies used cross section data. Using cross section data between 1960 and 1997 and Granger
causality methodology, Anoruo and Ahmadi (2001) examined the causal relationships between the growth rate of
domestic savings and economic growth for seven African countries —namely Congo, Cote d’Ivoire, Ghana, Kenya,
Nigeria, South Africa and Zambia. Their studies found that savings are co-integrated in all of the countries except
for Nigeria and that economic growth Granger-causes the growth rate of domestic savings for all the countries
considered except Congo where reverse causality was obtained. Further, for Cote d’Ivoire and South Africa, bi-
directional causality was found. Adebiyi (2005) employed quarterly data spanning between 1970 and 1998 to
investigate savings and growth relationships in Nigeria using Granger causality tests and impulse response analysis.
Adebiyi concluded that growth, using per capital income, is sensitive to, and has an inverse effect on savings. All
these studies above omitted the role of foreign resource inflows and as a result do not consider either the role played
by foreign resource inflows in complementing domestic saving or the likely beneficial effects of foreign inflows on
domestic savings. Thus, to examine the complementarity role of foreign resource inflows, redress imbalance in the
literature, and allow for country specific policy, we investigate the relationship between economic growth rate and
the growth rate of savings for Nigeria.

DATA AND METHODOLOGICAL ISSUES

The study employs annual data from 1970 to 2006 to examine the causal relationship between economic
growth and the growth rate of savings. Data for the research are obtained from Central Bank of Nigeria (CBN),
Federal Office of Statistics (FOS), International Monetary Fund (IMF) and the World Bank (WB). The gross
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domestic product (GDP) is used in place of domestic income and domestic saving and foreign direct inflow are both
deflated using the GDP deflator.

The first step involves carrying out unit root tests on all the variables of interest using both Augmented
Dickey-Fuller (ADF) and Phillips-Perron tests at 1% and 5% levels of significance. This is to ensure that the series
enter the model in a non-explosive form. Further, to determine whether there exists a long-run relationship among
domestic saving (TSAV ) foreign resource inflow (FDI ) and economic growth (GDP), we use the multivariate
cointegration approach by Johansen (1992), and Johansen and Juselius (1990) to test for cointegration. The
maximum eigenvalue (lmax) and trace (/Itrace) tests statistics are used to estimate the co-integration rank I (the
number of independent co-integrating vector):

ﬂ“trace (r) =-T iln (1_2’|) (1)

i=r+l

A (1, 7+1) = =T In(1- 4, ,) @)

where A, is the estimated values of characteristic root or the eigenvalue and T is the number of usable observation.
The general form of the vector correction model is given by:

p-1
Ay, = ay, +ayt—T1,7, + > [ Az +W W, + &, t=12, n ®)
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where Z, :(yt',xt'), Y, isan mx1 vector of endogenous variables I(l) and W, isa x1 vector of exogenous

or deterministic |(0) variables.

Of course, many tests of Granger-type causality have been derived and implemented to test the direction of
causality —Granger (1969), Sims (1972) and Gwekes et al (1983). These tests are based on null hypotheses
formulated as zero restrictions on the coefficients of the lags of a subset of the variables. Thus, the tests are
grounded in asymptotic theory?. Other shortcomings of these tests have been discussed in Toda and Phillips (1994).
Also, it is well documented that the exclusion of relevant variables induces spurious significance and inefficient
estimates (Maddala, 2001; Gujarati, 2006).

In dealing with these problems, we employ Toda and Yamamoto (1995) and Dolado and Lutkepohl (1996)
—TYDL- methodology. They propose a technique that is applicable irrespective of the integration and conintegration
properties of the system. The method involves using a Modified Wald statistic for testing the significance of the

parameters of a VAR(s) model (where s is the lag length in the system)®. Thus, the estimation of a VAR (S + dmax )

guarantees the asymptotic )(2 distribution of the Wald statistic, where dmax is the maximal order of integration in

the model. The lag length of the variables in the causal models are set according to Akaike Information Criterion
(AIC). Since lagged dependent variables appear in each equation of the aforementioned causal models, their
presence is expected to purge serial correlation among the error terms.

2 Of course, a common problem with Granger causality tests is the likely existence of stochastic trends in the variables.

% As demonstrated by Toda and Yamamoto (1995), if variables are integrated of order d, the usual selection procedure is valid
whenever K > d . Thus, if d =1, the lag selection is always consistent.

* The traditional F tests and its Wald test counterpart to determine whether some parameter of a stable VAR model are jointly
zero are not valid for non-stationary processes, as the test statistics do not have a standard distribution (Toda and Phillips, 1993).
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The lag length, using the Akaike Information Criterion (AIC), is determined to be 2. To increase the
number of lags in the WALD model up to the maximum cointegration level of variables entered in the model is
crucially fundamental in opting for the Toda and Yamamoto causality testing procedure. The Toda and Yamamoto
approach is an alternative causality testing approach based on the Granger non-causality equation but augmented
with extra lags determined by the potential order of integration of the series causally tested.

EMPIRICAL FINDINGS

A graphical representation of the series in logarithmic form is displayed in Figure 1. Figure 1 represents
the cross plots of domestic saving and foreign investment flows in relation to domestic income. The most striking
feature to emerge is that both savings and foreign direct investment appear positively related to domestic output and
also the saving-income relation. This correlation, however, does not imply causality and thus leaves unsettled the
debate concerning the direction of the saving-growth nexus for Nigeria.

Figure 1: Domestic Savings and Foreign Resources Inflows in Relation to Domestic Income
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We employed the Augmented Dickey-Fuller (ADF) and Phillips-Peron (PP) tests to examine the integrating
order of the variables under consideration. The results of the unit root tests for the variables in their levels and first

differences are reported in Table 1. LTSAV, LFDI, and LGDP stand for the logarithms of total domestic
savings, foreign direct investment and the gross domestic products respectively. Our results revealed that all the

variables are | (1) .

Table 1: Test of unit root hypothesis. H o - One unit root; H1 : No unit root

Variable ADF statistics PP statistics
(i) z(ii) (i) z@, i) oz i) o z( i)
LTSAV 1.79 084 -2.93 0.84 -0.19 -2.01
ALTSAV 875  -509 -5.08 -8.87 -4.26 -4.19
LFDI 230 056  -2.29 1.96 -1.49 -2.33
ALFDI -1256  -7.57 -7.45 -12.77 -15.24 -14.99
LGDP 221 -099 -1.13 1.82 -1.22 -2.12
ALGDP 554 595  -527 -5.77 -5.94 -5.86

Critical Values for observations

Significant levels

1% -2.63 -3.63 -4.34 -2.63 -3.63 -4.24

5% -1.95 -2.95 -3.58 -1.95 -2.95 -3.58
Notes: (i), (ii) and (iii) indicate the model statistics without either drift or trend, with drift and with drift and trend. The optimal
lag length used for the augmented Dickey-Fuller tests (ADF) and the truncation lag parameter in the Phillips and Perron tests
(PP) were determined using Akaike Information Criterion (AIC).

Given that our series are | (l) we examined the long-run relationships among the variables. The results of
the Johansen multivariate cointegration test are shown in Table 2 below.

Table 2: Multivariate Cointegration Tests Results

Null Alternative Trace Statistic 5% Critical Value
Panel (A) Unrestricted Cointegration Rank Test (Trace Test)

r=0 r=1 74.04 67.86

r<i r=2 36.30 4379

Panel (B) Unrestricted Cointegration Rank Test (Maximal Eigenvalue Test)

r=0 r=1 37.73 27.58

r<1 r=2 20.23 22.13

Note: I indicates the number of cointegrating vectors

According to both maximal eigenvalue and trace statistic tests, our results indicate the existence of one
cointegrating vector. Thus, the Johansen cointegration test suggests that there is a long-run relationship between
domestic savings and economic growth. Hence, the long-run relationship between economic growth and savings is
found to be positive in each cointegrating vector. This suggests causality in at least one direction.
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Table 3: Tado-Yamamoto Causality (Modified WALD) Test Results

H, 7’ P-value
S—GDP 4.62371 0.00007
FDI—-GDP 6.48452 0.00812
S,FDI —-GDP 16.5873 0.00004
GDP—S 2.95534 0.67899
S—FDI 0.88652 0.40367
FDI-S 5.84722 0.03239
GDP,FDI—-S 0.78761 0.34762

Table 3 reports the ;(2 -test statistic obtained, together with the estimate P -values and the results for the

multivariate and bivariate causality tests. Our results confirm not only the Solow’s model prediction that savings
precedes and causes economic growth, but also the existence of an FDI-growth nexus, as there exists a positive
causal relationship going from saving and FDI to growth, which confirms the expected beneficial effects of FDI to
domestic income in Nigeria.

CONCLUSION AND POLICY IMPLICATIONS

The paper presented some rather careful tests of causality between domestic savings and economic growth,
in both bivariate and multivariate systems, using the Toda and Yamamoto methodology. The empirical results
suggest that savings and economic growth are positively cointegrated, indicating a stable long-run equilibrium
relationship. Further, the findings revealed a unidirectional causality between savings and economic growth and the
complementary role of FDI in growth. The Nigerian government needs to formulate policies that would enhance
saving to promote economic growth. Also, policies that would improve the confidence of the foreign investors might
lead to sustainable economic growth in Nigeria.
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