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Abstract: Interaction between saving and investment has been a major concern to the economists and there exists substantial
debate over the nature of long run relationship between them. Thus, the main objective of this paper is to examine the dynamic
linkages between saving and investment in Bangladesh using annual time series data covering the period from 1980 to 2014.
The stationarity of the data is examined by using the Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) unit root tests.
This paper applied the Johansen-Juselius cointegration test to examine the long run relationship between saving and
investment. In order to show the direction of causal relationship between saving and investment, the widely used Granger
causality test has been used. The unit root tests revealed that both saving and investment are non-stationary at level forms and
they become stationary after taking their first difference. The Johansen-Juselius cointegration analysis suggests that, there
exists a long run relationship between saving and investment as it is confirmed by both the Trace and Maximum Eigen-value
test statistics. Results found from the Granger causality test suggests that unidirectional causality running from saving to
investment existed in Bangladesh over the sample period for a lag length of two periods. Based on the results, pursuance of
policy measures towards mobilizing domestic saving is recommended.
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gets caused by investment.

A study carried out by Feldstein and Horioka (1980) in the
context of the OECD countries for the period of 1960 to 1974
found high correlation between domestic saving and
domestic investment. They concluded that the degree of
international capital mobility among the OECD countries is
low. Besides, in case of perfect international capital mobility,
they found no relationship between saving and investment. In
addition, several empirical studies have been conducted over
the past few decades that can be divided into two categories.
The first group of literature focused in favour of Feldstein
and Horioka framework and explained international capital
mobility across different exchange rate and capital control
regimes. Feldstein (1983) and Vos (1988) found a close
relationship between saving and investment which implies
that international capital mobility is imperfect.

Miller (1988) conducted his study on the relationship
between saving and investment in the United States applying
the cointegration technique and found that saving and
investment are cointegrated under the fixed exchange rate

1. Introduction

Saving and investment are considered as important factors
in achieving macroeconomic goals of an economy such as
maintaining  price  stability, promoting employment
opportunities and thereby contributing to economic growth.
The relationship between saving and investment provides
important insights into the process of economic development.
The basic argument behind this view is that, economic
growth critically depends on capital accumulation and capital
accumulation stems from investment which depends on
saving from domestic and foreign sources. Hence, an
increase in saving leads to higher economic growth through
capital formation. According to the Solow model, if a nation
devotes a large fraction of its income to saving and
investment, it will have a high steady-state capital stock and
high level of income.

The interaction between saving and investment has been a
subject of interest among the economists, and has been an
issue of debate as to whether saving causes investment or
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regime while the same are not cointegrated under the flexible
exchange rate regime. A study conducted by De Vita and
Abbott (2002) found that saving and investment are
cointegrated and they indicated that capital mobility is lower
during the fixed exchange rate regime but it is higher during
the floating exchange rate regime. Second group of literature
has challenged the Feldstein and Horioka framework by
arguing that the strong co-movement between saving and
investment is explained by other macroeconomic factors such
as population growth, productivity shocks, country size and
level of income (Tang and Lean, 2008).

Apart from this view, there is another debate among the
economists on the direction of influence on each other and it
revolves around two issues. The first group of studies relates
to whether domestic investment results in domestic saving,
and the second relates to how domestic investment affects
saving. To answer these issues, a growing body of literature
has emerged both at the theoretical and empirical levels and
mixed results are found by the researchers. Some researchers
found investment to be caused by saving while others found
opposite feedbacks (Esso and Keho, 2010; Cooray and Sinha,
2005; Afzal, 2007). Moreover, some studies also found
interactive relationship between saving and investment
(Chakrabarty, 2006). The vicious circle of poverty given by
Ragner Nurkse (1960) postulates that, low investment is
caused by low saving. The classical theory also argued that,
an increase in saving leads to a reduction in the interest rate,
which in turn leads to an increase in investment. Contrarily,
Keynes argued that an increase in investment leads to an
increase in output and income which, in turn, increases
saving (Ramakrishna and Rao, 2012).

Long run relationship between saving and investment has
important policy implication for Bangladesh. Research
studies examining such relationship in case of Bangladesh
using longer data series are very few. This paper tries to fill
this gap in the literature and aims to study the long run causal
links between saving and investment in Bangladesh using
longer period data series.

The rest of the paper is structured as follows: after
introducing the issues in the first section, theoretical analysis
is presented in Section 2. A brief review of literature is
addressed in Section 3. In Section 4, the methodology is
presented. Relevant data are presented in Section 5. In
Section 6, evaluation of the results is provided. Finally,
Section 7 noted some concluding remarks.

2. Theoretical Underpinning of Saving -
Investment Relationship

Classical economists were of the view that saving and
investment are always equal in a fully employed economy,
and whenever inequality is arisen between saving and
investment, it is brought to equality through a flexible rate of
interest. However, according to Keynesian view, the equality
between saving and investment is brought about not through
the mechanism of rate of interest but through the changes in

income. Contrary to the classical view that saving and
investment are equal under condition of full employment
equilibrium, the Keynesians are of the view that equality
between saving and investment can take place below or
above the level of full employment.

Keynes has put forward two views on saving-investment
equality viz., accounting or definitional equality and
functional equality. Actual saving and actual investment are
always and necessarily equal at any level of income for the
community as a whole and in order to prove it, he defined
saving in the current period as the excess of income over
expenditure. As regards investment, it is the value of current
output of capital goods together with the value of any
addition to work in progress or the stock of finished goods.
Investment is equal to the output of the community minus
consumption.

According to the second version of Keynes, saving is equal
to investment at the equilibrium level of income. It is brought
about by the adjusting mechanism of income compared to the
classical view of variations in the rate of interest. Keynes
established equality between saving and investment by
defining income as equal to current consumption plus current
investment. The basic idea of explaining equality between
saving and investment is that it is brought about by changes
in income and not through the mechanism of interest rate.

According to the functional equality version, when people
save more than what the investors think it worthwhile to
invest, the demand for consumer and producer goods falls
down. When the goods produced are not profitably sold, the
entrepreneurs curtail production of goods and national
income falls. If investment is more than saving, then national
income rises. The process of changes in income, saving and
investment continues till saving and investment are in
equilibrium.

3. Literature Review

Following the pioneering work of Feldstein and Horioka
(1980), the causal relationship between saving and
investment has been widely researched which resulted in
substantial empirical debate. The empirical studies have
focused on investigating the existence of saving-investment
relationship, used different approaches of time series
econometrics, and have come up with differing results
regarding the long run relationship between saving and
investment. Moreover, the studies were conducted both in
single country contexts as well as in the context of group of
countries.

There are several studies which found positive long run
relationship between saving and investment in the context of
different countries. Chakrabarty (2006) studied the long run
relationship between saving and investment in the context of
both the OECD and non-OECD countries. Using the
multivariate heterogeneous panel cointegration analysis, the
study found significant robust positive relationship between
ratio of gross domestic investment to GDP and the ratio of
gross domestic saving to GDP in both type of countries.



127 Zubaidur Rahman and Md. Elias Hossain: Testing Causality and Cointegration
Between Saving and Investment in Bangladesh

Nasiru and Usman (2013) explored the relationship between
saving and investment in Nigeria for the period 1980-2011
using autoregressive distributed lag (ARDL) bounds testing
approach with error correction model (ECM) and found long
run relationship between saving and investment. Ang (2010)
examined the cointegrating relationship between domestic
saving and investment in an ARDL framework using the
Malaysian data for the period 1965 to 2003 and found a fairly
robust long-run relationship between domestic saving and
investment, after controlling the effects of the Asian financial
crisis on domestic investment rate. The research study
conducted by Sanjib and Joice (2012) investigated the
relationship between saving and investment in three diverse
economies, namely, US, UK and China. They found a
cointegrated relationship between saving and investment in
these countries. The findings of a robust long-run
cointegrated relationship between domestic saving and
investment in these studies suggest that change in domestic
saving is closely associated with change in investment in the
long run.

Some studies suggest that there is no such long run
relationship between saving and investment. Wet and Eyden
(2005) concluded that rate of investment in the Sub-Saharan
African countries is not determined by domestic saving,
rather it is determined by foreign aid and FDI flows into
these countries. Ramakrishna and Rao (2012) conducted a
research on the relationship between saving and investment
in Ethiopia. They found that there is no long-run relation
between saving and investment in Ethiopia. Cooray and
Sinha (2005) conducted a research on saving and investment
in twenty African countries and found that long run
relationship does not exist in eighteen out of those twenty
countries. Studies by Cyrille (2010) on fifteen Sub Saharan
African countries and Wahid et al., (2004) on the five South
Asian countries observed that there is low correlation
between saving and investment in the sample countries.

There are some studies which observed mixed findings
regarding the long run relationship between saving and
investment. The study by Esso and Keho (2010) conducted
on the UEMOA member countries showed that domestic
saving plays an active role in financing investment in only
three countries. For the other four countries, the two
variables are not related. Onafowara et al. (2011) studied the
relationship between saving and investment in eight
advanced economies of the European Union and found
statistically significant evidence of cointegration for six
countries. Afzal (2007) studied causality between saving and
investment in the case of developing countries using
conventional and time series econometric techniques. The
study found no long-run relationship between saving and
investment in seven countries of the sample while found
bidirectional causality between saving and investment in
South Africa and unidirectional causality from saving to
investment in Pakistan and Sri Lanka.

There are substantial differences among the previous
literature in terms of using econometric tools. Some literature
used cointegration technique and Granger causality test to

justify the relationship between saving and investment
(Ramakrishna and Rao, 2012; Narayan, 2006; Chakrabarty,
2006; Afzal, 2007) while others (Esso et al., 2010;
Onafowara, 2011; Ang, 2010; Nasiru and Usman, 2013)
applied autoregressive distributed lag (ARDL) bounds testing
approach and error correction model (ECM) methods to
clarify the relationship between saving and investment. In
terms of using data, the previous literatures are also differed
from each other. As for example, Wahid et al. (2004), Esso et
al. (2010), Onafowara (2011), Cooray and Sinha (2005) used
panel data or cross country data to test the relationship
between saving and investment, while Ramakrishna and Rao
(2012), Narayan (2006), Nasiru and Usman (2013) used
single country time series data to conceptualize the
relationship between saving and investment. Studies also
differed in terms of the results obtained. Some studies found
uni-directional relationship between saving and investment
(Narayan, 2006) while others found bi-directional
relationship between saving and investment (Afzal, 2007).
Alternatively, some studies found no causal relationship
between saving and investment (Ramakrishna and Rao,
2012) and others showed mixed results (Afzal, 2007).
Majority of the previous studies observed the relationship
between saving and investment mostly in the context of panel
data or cross country data. In these studies, long length of
time period was ignored which carry significant implication
for policy purposes than simply using of cross country or
panel data of short length. In this context, the present study is
an improvement over the past studies. Moreover, this study
has taken the case of Bangladesh in investigating the long run
relationship between saving and investment, a developing
economy which received less attention by the researchers.

4. Empirical Methodology

The empirical methodology of this paper is based on time
series econometrics and is comprised of three steps. In the
first step, time series properties of the data series are
investigated by employing the unit root test. In the second
step, a test for cointegration is performed to investigate the
long run relationship between saving and investment. At last,
causality check is carried out using the Granger causality test
to observe the direction of causality between the variables
(Granger, 1988).

4.1. Unit Root Test

Empirical estimation based on time series data assumes
that the underlying time series are stationary. If the data
series are non-stationary, then they can portray spurious or
nonsensical relationship between the variables (Gujariti,
2004). Therefore, ensuring that the data series are stationary
is necessary before going for any econometric exercise with
the data. In this paper, the stationarity of the data series is
investigated using the Augmented Dickey-Fuller (ADF) and
Phillips-Perron (PP) unit root tests for both the saving and
investment data series. The Augmented Dickey-Fuller test
can be done with the help of following equation with a
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constant term:

A(nY,)=B+5(InY_ )+ ablny,_ +u,

i=1

Where, A(InY,) =InY, —InY,_and Y is the variable under

consideration, m is the number lags in the dependent variable
chosen by the Al criterion, and v is the stochastic error term.
Under the ADF test, the null hypothesis of a unit root
indicates that the coefficient of the variable, InY_, in the
above equation is zero. The general rule is that, if the null
hypothesis is rejected, then the series is stationary and no
differencing is needed to bring on stationary in the series.
The results of the ADF test has further been verified by the
use of the Phillips-Perron test, suggested by Phillips (1987)
and extended by Perron (1988), and Phillips and Perron
(1988). The Augmented Dicky-Fuller unit root test takes care
of possible serial correlation in the error terms by adding the
lagged difference terms of the regressand. Phillips-Perron
unit root test use nonparametric statistical methods to take
care of the serial correlation in the error terms without adding
lagged difference terms. The test regression for the PP test is
the AR(1) process, as follows:

AlnY, =a+pInY_ +&

In the PP test, based on the estimated [ coefficient, the test

statistic, T 8 is calculated and the null hypothesis of containing

unit root is rejected if Is is less than the asymtotic critical

value.
4.2. Cointegration

Cointegration means that despite being individually non-
stationary, a linear combination between two or more time
series can be stationary. Cointegration techniques are used
to find the long-run relationship between variables if they
are integrated of same order. Cointegration of two (or more)
time series suggests that there is a long run or equilibrium
relationship between them. There are several econometric
techniques to investigate the long run relationship among
the time series macroeconomic variables. The cointegration
technique comprises of univariate cointegration (Engle-
Granger, 1987) and Fully Modified Ordinary Least Squares
(Philips and Hansen, 1990) and multivariate cointegration
techniques (Johansen, 1988; Johansen and Juselius, 1990,
and Johansen, 1995). The testing hypotheses are the null of
non-cointegration against the alternative that is the
existence of cointegration by using the maximum likelihood
procedure (Johansen and Juselius, 1990). The Johansen
approach to cointegration test is based on two test statistics,
viz., the Trace test statistic, and the Maximum Eigen value
test statistic.

The Trace test statistic can be specified as:

k
Ttrace = _T Z log(l - /]z)

i=r+l

where, A ;is the i" largest eigen value of matrix T and T is

the number of observations. In the Trace test, the null
hypothesis assumes that the number of distinct cointegrating
vectors is less than or equal to the number of cointegrating
relations (r).

The Maximum Eigen value test examines the null
hypothesis of exactly » cointegrating relations against the
alternative of r +lcointegrating relations with the test
statistic:

= Tlog(l-4,,,)

Tmax

where, A ,, is the (r +1)" largest squared eigen value.

It is well known that Johansen’s cointegration test is very
sensitive to the choice of lag length. Akaike Information
criterion (AIC) and the Likelihood Ratio (LR) test are used to
select the number of lags required in the cointegration test.

4.3. Granger Causality Test

If the two variables are cointegrated then it indicates that
there exists a long-run relationship between these variables.
This long run relationship is further examined by Granger
causality test within the bivariate vector autoregressive
framework (Granger, 1986). Granger causality test facilitates
to identify the direction of causality between the variables if
long run relationship exists. The Granger causality test
involves the following equations for /nS and /nf with the right
hand side always consisting of lagged wvalues of the
dependent variables:

InS :Zyi In/,, +Zl/lj InS,_, +u,
i=1 j=1

In/ =i/ll. In/,_ +i5j InS,_; +u,,

i=1 j=1

Here focus is given on the terms with )/ and O in the
above equations. If the ), coefficients as a set are
statistically different from zero, that is, ny #0, then it

may be concluded that saving depends on past values of
investment, and hence changes in saving are caused by
changes in investment. The same is applicable to investment

causing saving when ZJ}. z0.

5. Source of Data

This study is based on secondary data on saving and
investment of Bangladesh for the time period 1980-2014.
The annual time series data are collected from the World
development indicators, 2014 published by the World Bank,
International Monetary Fund (IMF) CD-Rom, and from
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various issues published by Bangladesh Bureau of Statistics
(BBS). For empirical testing the data were converted into
their natural logarithms. Table 1 shows the descriptive
statistics of the data.

Table 1. Descriptive Statistics of the Data (% of GDP).

Variables Mean Maximum Minimum Staxfda.rd Variance
Deviation

Saving 19.06  30.53 5.57 8.72 76.03

Investment 21.15  28.97 14.69 4.30 18.49

Source: Author’s own calculation.

It is found from Table 1 that mean value of saving as a
percentage of GDP is 19.06 with maximum value of 30.53
and minimum 5.57. The standard deviation and variance of
saving are 8.72 and 76.03, respectively. On the other hand,

the mean value of investment expressed as a percentage of
GDP is 21.15 with a standard deviation of 4.30 and variance
of 18.49. It indicates that variation in the distribution of
saving is more than that of investment.

Figure 1 presents the time series plots of saving and
investment as a percentage of GDP in Bangladesh from 1980
to 2014. As shown in Figure 1, it is evident that, the share of
saving as a percentage of GDP rose from a low of 5.56% in
1980 to a high of 29.01% in 2014. Gross domestic
investment is primarily funded by domestic saving which
includes household saving, corporate saving and government
saving. It increased from 14.69% of GDP to 28.97% of GDP
during the same period. Figure 1 also shows that saving and
investment exhibit an upward trend and having a tendency to
walk together, implying that they are likely to be causally
linked to each other.
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Figure 1. Saving and Investment in Bangladesh (1980-2014).
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6. Empirical Results

6.1. Augmented Dickey-Fuller Test

Results of the Agmented Dickey Fuller test are presented
in Table 2. It is seen from the table that both /n/ and /nS
series are nonstationary at their level form as confirmed by
the absolute calculated values of ADF test which are smaller
than the MacKinnon asymptotic—critical values. However,
both /nl and [nS become stationary after taking their first

6.2. Phillips-Perron Test

Similarly, results of the Pillips-Perron (PP) unit root test
are shown in Table 3. It indicates that both the data series- /n/
and /nS are non-stationary at their level forms. However, both
series become stationary at 1% level of significance. after
taking their first difference.

Table 2. Results of ADF Unit root Test.

ADF (without intercept) ADF (with intercept)
Variable Level First Difference Critical Values Level First Difference Critical Values
Inl 0.01 -6.21%** -3.64(1%) -3.89 -6.67%%* -4.25 (1%)
- 0, _ 0,
InS 1.07 -5.36%** 2 (97 -1.42 -5.34%%* Sk (O)

2.61 (10%)

-3.21 (10%)

Note: *** ** and *denote the rejection of null hypothesis of unit root at 1%, 5% and 10% level of significance.

Table 3. Results of Pillips-Perron Test.

PP(without intercept) PP (with intercept)
Variable Level First Difference Critical Values Level First Difference Critical Values
InS 1.07 -5.36%** -3.63 (1%) -1.51 -5.34%%* -4.25 (1%)
- 0, _ 0,
Inl -0.18 -6.21%** 25 (670 -1.99 -6.63%* i)

-2.61 (10%)

-3.21 (10%)

Note: *** ** and *denote the rejection of null hypothesis of unit root at 1%, 5% and 10% level of significance.
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Table 4. Results of Johnsonsen Cointegrating Test.

No. of conintegrating  Trace Test Maximum Eigen value test
equations (r) Test statistic 1% critical value 5% critical value  Test statistic 1% critical value 5% critical value
None* 19.51 23.46 18.17 17.12 21.47 16.87
At most one 2.38 6.40 3.74 2.38 6.40 3.74
*(**) denotes rejection of the hypothesis at the 5% (1%) level
Trace test and Maximum Eigen value test indicates | cointegrating equation(s) at the 5% level.
Table 5. Results of Granger Causality Test.
Null hypothesis Lags Observation F-statistics Probability Result
InS does not Granger cause In/ 2 34 5.54608 0.00935 Sl
InI does not Granger cause InS 0.96966 0.39158

6.3. Results of Cointegration Test

Results of Johnsen’s Trace test and Maximum Eigen value
test assuming quadratic deterministic trends in data with
intercept are provided in the Table 4. The optimum lag length
is determined by using the Akaike information criterion. It is
found from Table 4 that both the maximum eigen value and
trace statistics reject the null hypotheses, » =0 at 5%
significance level as the test statistics exceeded critical values
in both cases.

Therefore, it can be concluded that, there is a long run
relationship between saving and investment in Bangladesh as
it is confirmed by both the Trace and Maximum Eigen value
test statistics.

6.4. Granger Causality Test

Granger proposed that two variables can be used to predict
each other if they have causal link. Since the order of
integration of saving and investment is one, Granger
Causality test is conducted on the first differenced values of
saving and investment.

Result of the Granger causality test is shown in Table 5 and it
is shown that the hypothesis “InS does not Granger cause Inl”
is rejected as the estimated F-value is statistically significant. On
the other hand, the hypothesis “Inl does not Granger cause InS”
is not rejected because the estimated F-value is statistically
insignificant. The implication of Granger causality test infers
that unidirectional causality running from saving to investment
existed in Bangladesh during the sample period.

7. Conclusion and Policy Suggestions

This study applies annual time series data to identify the
causal relationship between saving and investment in
Bangladesh covering the period from 1980 to 2014. The
Augmented Dickey-Fuller and Phillips-Perron tests were
used to check the stationarity of saving and investment data
series. Results obtained from both the tests indicate that
saving and investment are nonstationary but both become
stationary after taking their first difference. Cointegration
analysis performed by Trace test and Maximum Eigen value
test suggests that there is a long run relationship between
saving and investment in Bangladesh. Again, the Granger
causality test indicates a unidirectional relationship between

saving and investment running from saving to investment in
Bangladesh. Based on the findings, the following policy
recommendations can be suggested:

). Government should given priority to increase saving
from both domestic and external sources.

ii). Government should increase investment in productive
sectors through capital accumulation and reduce its
unnecessary expenditures so that saving can be
further increased.

iii). A significant proportion of domestic saving in
Bangladesh is made by households. But the
proportion as a percentage of domestic savings is
very low. Having relied on foreign saving it is not
possible to ensure sustainable economic growth for a
country like Bangladesh. In the long-run, Bangladesh
has to depend on domestic saving. Therefore,
government should take appropriate policies to
increase  household savings through various
incentives.
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