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Abstract

As major developing countries have limited domestic saving to generate capital
accumulation, capital inflow plays substantial role to provide external financing. Several
landmark literatures provide an empirical evidence that capital inflow contributed to the
acceleration of economic growth through technology transfer, enhanced innovation, and
capital accumulation. This research examines the role of capital inflow for the case of
Indonesia using saving-investment relationship with quarterly data from 2000 to 2018.
This study is comprised of three parts to measure the pattern of capital inflow in overall
period, pre-global financial crisis, and post-crisis. Building on previous literature, this
study will contribute to fill the gaps in existing literatures by employing error correction
model (ECM) based on saving-investment framework of Feldstein-Horioka. This study
found that over the whole sample period and post-crisis, both domestic saving and national
saving in short-run, established low significant coefficient which signify high capital
mobility, while in the long-run, domestic investment and saving have one-to-one
relationship, which does not necessarily imply low capital mobility. The result on the pre-
crisis period suggested that domestic saving and domestic investment is not statistically
correlated for both short-run and long-run as there is not enough evidence to reject null
hypothesis. This study confirms the growth theory model that suggests saving will be
equal to investment in the steady state condition and the imbalance of saving and
investment will be only transitory.
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I. Introduction

Most of developing countries encounter financial constraint to meet their required
investment. Bosworth and Collins (1999) argue that several developing countries possess
low output due to limited capital accumulation. This challenge caused by inadequate
domestic saving to finance the required investment which in turn could potentially hamper
economic growth in the future. Foreign capital inflow is believed to contribute to achieve
higher amount of capital accumulation and amplify private saving which in turn provides
the host countries to invest and consume more than they could have done otherwise
(Caselli & Feyrer, 2007). Grilli and Milesi-Ferretti (1995) highlight the potential benefit of
foreign capital inflow to promote more disciplined macroeconomic policies by
implementing rewards and punishments system in implementation of policies.
Furthermore, Ahmed and Zlate (2014) examined that international capital inflow could
improve efficiency of capital allocation and productivity.

The rapid capital inflow in Indonesia during pre-crisis period, 1980 to 1996 had
played significant role to promote economic growth. Indonesia achieved one of the highest
economic growth among Asian countries. Based on IMF data, Indonesia grew at an
average of 7.2 percent and inflation remained stable at below 10 percent. This remarkable
growth thus in turn to help opening job opportunities. Data from world bank recorded that
unemployment rate could be managed below 5 percent. Foreign reserves also rose
dramatically from USD2.5 billion to USD17.8 billion (Goeltom, 2008). Since government
focused on attracting foreign capital inflow, domestic interest rate was maintained at the
competitive level against foreign interest rate.

The effect of this capital inflow can also be observed by analysing the expansion of
money supply. During the pre-crisis period, narrow money supply (M1) and broad money
supply (M2) grew up to 26.9 percent and 20.0 percent respectively (Bank Indonesia, 2018).
Increased aggregate demand, which exceeded the capacity in productive sectors led to
overheating in the Indonesia’s economy along with high economic growth and inflation.
Although government implemented deregulation of financial system, the reforms were not
followed with the sound regulatory and supervisory framework. Goeltom (2008)
highlighted that inefficient financial system due to insufficient regulatory and supervisory
framework, bad governance, lack of prudential principle, and highly regulated credit
allocation brought financial system to be uncertain and fragile.

Furthermore, an asset price bubble could not be avoided due to expansion in the
real estate which was mostly funded by credit and offshore borrowing. The debt stock,
dominated by private sector borrowing rose significantly from USD64 billion in 1990 to
USD110.2 billion in 1996 (Bank Indonesia, 2018). This sharp increase in offshore
borrowings was caused by high domestic interest rate, therefore domestic investor sought
alternative funding which had lower interest rates. However, offshore borrowings became
one of the riskiest investments since it highly depended on volatility of currency and
fraught with maturity mismatches. In addition, many private sector investors were not
aware the importance of hedging their offshore borrowings due to an implicit guarantee of
managed floating exchange rate system. These conditions led the Indonesia’s economy
become more vulnerable to domestic and international shocks.

Thus, the weak fundamentals of the economy, as highlighted earlier, meant that the
country was exposed to the economic shocks, that ultimately arrived in the form of
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currency crisis in 1997. The rupiah lost its value, making foreign debt and debt servicing
more expensive and led several companies to bankruptcy. The currency crisis caused deficit
in the balance of payment for the first time since 1989 due to massive private capital
outflow. Although there was a significant increase in government capital inflow from
domestic creditors and international financial institutions under IMF coordination, the
amount was inadequate to cover the deficit in capital account due to massive private capital
flight. As a result, the capital account decreased sharply from USD 11 billion in 1996 to
USD2.5 billion in 1997 and widened further into deficit USD 4.6 billion in 1999.
Indonesia’s central bank implemented contractionary monetary policy with sharp increase
in domestic interest rate to prevent further capital outflow and exchange rate collapse.

This financial liberalization turmoil has escalated the debate about the potential
benefits and risks of capital inflow to developing countries such as Indonesia. Demirguc-
Kunt and Detragiache (2001) believed that financial liberalization is one of the factors to
create crisis. They argued that financial liberalization followed by massive credit growth
had eroded the quality of lending. Market discipline was deteriorated by government
guarantees while weak financial supervision and regulation could not prevent moral hazard
(Dooley, 2000). Moreover, Bosworth and Collin (1999) discussed the potential effect of
capital inflow in transforming the resource that might have no effect on investment. They
argued that capital inflow might be mostly used for consumption and offset by capital
outflows and reserve accumulation.

This study examines the role of capital inflow through saving-investment
framework to in the case of Indonesian economy. We employ a time series analysis using
saving and investment relationship which developed by Feldstein and Horioka (1980)
framework. This framework suggested that in the world of perfect capital mobility across
the border, the role of capital inflow could be captured by assessing the degree of
correlation between saving and investment since the capital would flow from the countries
that have high degree of saving to other countries that need money to fund the investment.

II. Literature Review

Evaluation on the impact of capital flow through saving and investment relationship
on economic growth is crucial in order to formulate an optimal saving policy. Feldstein and
Horioka (1980) examined that if the capital moves freely between countries, the
relationship between domestic saving and domestic investment would be low. Since
investment in the home country would be funded by the global pool of capital while saving
in each country would respond to the global opportunities of investment, the difference in
investment rate between countries should respond firmly to difference in saving rate if
additional increase on saving were invested in the home country. Using cross section data
on OECD countries, Feldstein and Horioka (1980) found low level of international capital
movement as the unity test were not significant and significantly different from zero for
estimated coefficient. They investigated the probability that the movement of domestic
saving and domestic investment would depend on the level of openness of the economy and
the size of the economy. However, the finding suggested that the variation of international
capital movement and the size of economy is not significant while the correlation between
domestic saving and domestic investment may differ across countries.

Sensitivity analysis was conducted to check the probability of equation bias.
Feldstein and Horioka (1980) employed an instrument variable for saving which consist of
percentage of change in income private income, ratio of dependents and those receiving
pension benefits in the total population, the ratio of benefit-earning of social security net
and the total labour participation rate in the population. The finding then suggest that
domestic saving and domestic investment are correlated. Furthermore, Sachs (1983)
continued the investigation by employing robustness check on saving and investment
relationship through the difference between these variables. The author interpreted that
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the current account in the balance of payment is a proxy to measure the difference between
domestic saving and domestic investment as an indicator of international capital flow.
Employing LDC and OECD countries data, Sachs (1983) examined the correlation
between current account and national saving and domestic investment. The findings
suggested that the changes in investment is highly influenced by the changes in current
account rather than saving. Although the study did not reveal the clear relationship
between saving, investment, and current account, the result of the estimation provided
evidence that the relationship between investment and current account is significant.

However, many literatures documented that high degree of correlation between
domestic saving and investment do not necessarily signify low international capital
movement. Razin and Sadka (1995) concluded that population, technology, and
productivity in each country which considered as endogenous shock might cause domestic
saving and domestic investment increase simultaneously, thus these variables would move
one to one. Moreover, Frankel and Dominguez (1994) analysed the close correlation
between interest rate and gross asset movement among industrialized countries indicates
high degree of financial integration. Gordon and Bovenberg (1994) emphasized that capital
market imperfection due to asymmetric information across countries would cause domestic
saving and domestic investment has one to one correlation.

Critique on Feldstein-Horioka study also lies on the utilization of large
industrialized countries sample that would potentially overestimate the correlation
between saving and investment. Tesar (1991) argued that large size economies would
likely have a relatively large share of global saving and investment as these economies tend
to have power to influence world’s interest rate. For instance, large industrialized country
such as United States, saving and investment would potentially move together in the
middle of integrated capital market. A decrease in domestic saving will induce both
domestic and world interest rate to increase and pull out investment internationally. It
would be erroneous to conclude that strong correlation between saving and investment is
indictive of a close international capital market.

Moreover, Harberger (1980) showed that small economies would likely to have
large volume of capital flows than large size industrialized countries. Another study
conducted by Murphy (1984) showed that the inclusion of small economies has reduced the
correlation between saving and investment. Similar result suggested that the correlation
between saving and investment in developing economies is lower than in large
industrialized economies (Dooley et al, 1987). Weaker correlation between saving and
investment in developing countries occur due to small amount of international capital that
likely finance domestic investment (Gertler & Rogoff, 1989). The authors explained that
the demand of International fund to finance domestic investment in developing countries
are higher than in developed countries. In advanced economies, domestic savings are
sufficient to finance domestic investment, therefore the demand of external financing are
lower.

On the other hand, a favourable support to Feldstein and Horioka hypothesis was
examined by Bayoumi and Rose (1993). The authors employed regression on data in UK
regions as these areas has highly capital mobility environment. The result showed that
there is no evidence that the changes in UK regional saving is significant to the changes in
UK regional investment. Another study conducted by Bayoumi and Sterne (1993) and
Obstfeld (1993) using other countries data such as Canada and Japan which also have high
degree of capital mobility found similar result. Based on the observation of GNP/GDP
ratio across several European countries and UK regions, Bayoumi et al. (1999) was
concluded that the capital flows are more freely to move within national economy than
globally. Overall, these findings confirm the Feldstein-Horioka hypothesis that under a
perfect capital mobility, the correlation between saving and investment will be zero.
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In general, the arguments regarding saving-investment relationship of Feldstein-
Horioka framework lies at the theoretical level. Although a number of literatures discarded
the interpretation of high correlation between saving investment relationship implies low
international capital integration, a numerous distinguished literature provides favourable
support to Feldstein-Horioka hypothesis. While the interpretation of the regression of
saving-investment correlation is still unclear and ambiguous, the analysis of saving-
investment may be beneficial and valuable for the issue of international capital mobility,
particularly when equipped by other empirical evidence.

III. Methodology

This study utilizes quarterly data from Indonesia’s Central Bureau of Statistic
(BPS), International Financial Statistic (IFS) of International Monetary Fund (IMF), and
Central Bank of Indonesia (Bank Indonesia) for the period 2000 to 2018. The data used in
this study comprise of gross fixed capital formation and the changes of inventory which
available in Indonesia national account data as the proxy of domestic investment.
Moreover, national saving data was extracted from domestic investment plus current
account balance which was taken from balance of payment data provided by central bank of
Indonesia. While domestic saving data was gathered from GDP minus consumption
expenditure and government purchase. The estimation of saving and investment
relationship is constructed based on Feldstein and Horioka (1980) framework.

Saving and investment relationship is derived from the identity equation of Gross
Domestic Product (GDP) where it consists of the sum of goods and services produced
domestically. In expenditure method, GDP will be equal to the sum total of spending on all
finished goods and services, including the sum of consumption, government purchases,
investment, and net export (equation 1). Therefore, the value of investment can be obtained
by subtraction of the total value of final goods and services produced (GDP) to
consumption expenditure, government purchase, and net export (equation 2). While GDP
minus consumption and government purchase equals to domestic saving, national saving is
taking into account the amount of net factor income from abroad (NFIA).

GDP =C+1+G+NX (1)
GDP—C—G—-NX=1 (2)
Sp—NX = I, (3)

NFIA is the difference between the factor income earned abroad from resident in
home country and the factor income receive by non-resident in home country. This
variable is substantial to measure foreign capital flow as this variable reflects the amount of
capital flow from abroad to domestic economy or vice versa. While NFIA and domestic
saving reflect national saving, NFIA plus net export indicate current account or Net
Foreign Investment (NFI). Thus, domestic saving and NFI will be equal to national
investment.

NFIA+ S, — I, = NX + NFIA = CA = NFI (4)
NFIA+ Sy = I, + NFI (5)
Sy =1Ip+NFI =1y (6)

The equations above suggest that saving is driven by the amount of investment. In
the economy where it does not have international trade, the amount of investment is
financed by domestic saving. Therefore, the equations above confirmed the empiric
evidence that foreign capital plays important role for the country that has limitation in
drawing capital accumulation. Bosworth and Collins (1999) contend that instead of raising
the level of investment, capital inflow is more likely to contribute to increase in the
consumption, thus reduce saving. The Feldstein-Horioka framework confirmed this
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condition that in the absence of the role of capital inflow, the saving and investment would
have one-to-one correlation.
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Jansen and Schulze (1996) argue that the regression to estimate saving-investment
relationship cannot be acquired from theoretical framework because it is not the part of
behavior relation in model (structural relationship) or solution of the system (reduced
form). Major literatures provide evidence on relationship between the level of saving and
investment, the first difference analysis, and level of saving and investment over various
time period. However, modern macroeconomic theory suggests that the model
specifications would likely unsuitable with the theoretical framework. This unfitness would
draw consequences which could lead to unfounded conclusion. Genberg and Swoboda
(1992) explain the difficulties to draw conclusion from estimating saving-investment
relationship equation which come from various specification because of limited theoretical
framework to interpret. For example, it is hard to distinguish the contribution of studies
using period-average data in cross-section and time series data in determining the capital
mobility without accompanied by reliable theoretical framework.

Both cross-sectional data analysis and time series regression analysis have become
the go to approaches to estimate the correlation and causality between saving and
investment. The cross-sectional approach is employed to investigate the correlation
between saving and investment over a particular period of time, spanning over a year or
multi-year data. Jansen and Schulze (1996) discussed the possibilities of mis-specified
regression equation due to neglecting the intemporal general equilibrium that caused static
correlation between saving and investment. Moreover, period-average data would generate
incompatible estimation of saving-investment relationship to draw conclusion on the
degree of foreign capital movement. Sinn (1992) highlights the matching trend between
saving and investment averaged over a long period, owing to the intertemporal budget
constraint of the households. However, averaging over long periods lead an upward bias in
the estimation of saving and investment relationship.

Research based on the country-specific time series analysis of saving and investment
relationship chiefly utilized four different type of model specifications. The estimation
equation estimated by Frankel (1991), as follow:

it = 90 + 915(: + & (10)

The saving-investment specified in equation (10) is unable to cover the dynamic
adjustment process. In order to capture dynamic relationship between saving and
investment, Feldstein and Bacchetta (1991) and Bayoumi (1990) employed first difference
analysis to estimate the saving-investment correlation,

One limitation of employing the equation 11 is that, despite, it measures short-run
relationship, it does not provide any solution for the static equilibrium as it does not imply
anything about the steady state saving and investment level. Bayoumi (1990), came up
with the first difference approach in his study to make these series stationary. Despite that,
Engle and Granger (1987) argue that the eq. (11) can only justly specify the long-run
correlation between saving and investment if there is no long-run cointegration problem in
the series. Thus, as the theory signifies that eq (11) is over differenced, it would likely to be
mis-specified. Feldstein and Bacchetta (1991) contended that lagged adjustment could be
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an effective technique to estimate the saving and investment correlation as the investment
pattern exhibit the tendency to react to the gap between saving and investment in the
previous periods:

Aip = a + B(Spoq +1ip—1) + e (12)

Jansen and Schulze (1996) argue that the model specification based on lagged
adjustment, however, restricts the short-run correlation between saving and investment to
zero and thus imposes limitation structural dynamism. It is, thus, contended that justifying
this restriction could lead to debatable results, so eq. (12) would likely lead to mis-
specification model. In summary, specification (10)—=(12) may lead to unjustified
interferences. The equations (10) and (11), could be effective following the theoretical
framework where the saving and investment relationship is not viewed as a solution for
intertemporal budget constraint problem. Lately, there is a growing trend of employing
the cointegration techniques to examine the saving-investment relationship in time series
regressions (Miller, 1988; Leachman, 1991; Vikaren, 1994; and De Haan & Siermann,
1994). However, many strand studies employed Engle-Granger two-step procedure, except
study conducted by Vikmen (1994). In the first step the static regression equation (10) is
ran, there after the residuals are test for stationarity to detect the cointegration, if any.
Leachman (1991) could not find any evidence of cointegration between saving and
investment in any of the twenty-three members of OECD and opined that the difference
equation (11) could be used in estimating the saving and investment relationship more
efficiently. De Haan and Siermann (1994), however, have casted doubt over these results
because of low power of the cointegration test results, as the data used for the analysis was
short-run time series data and only spanned over twenty-five years. On the other hand,
when the analysis was extended to time series data over ten countries of OECD,
cointegration problem for many countries was detected.

Based on the shortcoming of the model specification discussed above, this study
follows theoretical framework of Blanchard and Fischer (1989) which assume open
economy analysis in the modern macroeconomic framework. The analysis is based on both
generational gaps and infinitely lived representative models where agents maximize their
utility function subject to their intertemporal budget constraint as capital is assumed to be
completely mobile, they can recourse to international capital market to smoothen their
consumption patterns. This study takes into account the role of general equilibrium models
with focus on steady states in which current account (valued as share per GDP) is constant.
As a result, saving and investment would have one-to-one relationship in the steady state.
For instance, the role of sustained current account deficit and surplus would be excluded in
saving and investment equation. The one-to-one relationship between saving and
investment does not necessarily imply limited capital mobility. In the short-run when the
shocks to the system cause the economy and saving and investment thereof to move away
from its steady-state position, the relationship of saving and investment would yield to
non-zero, despite perfect capital mobility (Buiter, 1981; Persson & Svensson, 1985;
Obstfeld, 19861; Matsuyama, 1987; Finn, 1990; Leachman, 1991; and Koch, 1992).

The type and the magnitude of the shock as well as the structure of the economy
would determine the sign and the size of saving-investment relationship. These exogenous
variables also affect the level of saving and investment in new steady state. Jansen and
Schulze (1996) examined that these variables play significant role to construct econometric
specification. Firstly, the steady state value of saving and investment might become non-
stationary variables as their exogenous variables are non-stationary. Secondly, there might
exist co-integration between saving and investment as these variables move independently
in the steady state, despite its value. Engle and Granger (1987) demonstrated that these
characteristics which exhibit stationarity can be represented by error correction model.
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Based on the literature reviewed, Vikaren (1994) is the first to apply an augmented
approach with an error correction model as incompletely specified regression. Employing
Sachs (1981) framework, he contends that saving-investment regression analysis should be
based on the distinction between the short-run relationship, which signifies the nature of
capital mobility, and the long-run relationship, which is indicative of the intertemporal
budget constraint. Nonetheless, the model specification follows the theoretical framework
based on two period economy, where only one saving and investment determination are
built. In the following period, the terminal condition of economy sets in, making the
investment zero and the income and wealth are completely absorbed. The framework used
by Vickeran (1994), has obvious shortcomings as it prohibits any dynamic saving-
investment analysis. [t is very substantial to analyse an economy which has infinite periods
to meaningfully diagnose the short and long run relationship between saving and
investment. Thus, for its obvious limitations, Vikeran’s analysis on short and long run
relationship between saving and investment are based on erroneous reasoning, even
though the logic behind these stems from static equilibrium models. Moreover, the two
steps of Engle-Granger procedures are utilized to complete the error correction model
specification. The test simultaneously estimated the short and long run dynamics. By
testing y=0, it would result to conduct cointegration test. Kremers et al. (1992) argue the
advantage of cointegration test lies on the high power it produces than the orthodox tests.
The specification of error correction model as follow:

Aip = a + BAs; + ¥ (Se—g — i) +85p-1 + e (13)

where i; and s; represent the ratio of saving and investment to the country’s output,
and y; is a well-behaved disturbance. The short-run correlation can be analysed by
estimating the changes of saving and investment, represented by the parameter . While
the long-run relationship between saving and investment can be obtained as steady-state
solution, as follow:
a+y(5-i)+85=0 (14)
In the long-run, current account which represent saving-investment gap is a result
of § =0, while if « = 6§ = 0, the saving-investment gap would exhibit zero. This both
conditions would generate saving and investment move dependently in long run. Strand
literatures mentioned that a perfect relation between saving and investment in the long
run implies perfect capital movement. Jansen and Schulze (1996) recommended to conduct
parameter restrictions test to assert whether steady-state relations are consistent with the
data. The methodology employed in the study follows the theoretical framework which
endeavors to offer all the explanations related to non-zero and zero relationship between
saving and investment, considering capital flow, real interest rate differentials and
government stabilization measures. All these variables consolidate the prophecy that the
current account remains constant in the long run and the saving and investment are
temporary events.

This paper will estimate the equation (13) for two sample periods, 2000 to 2007 and
2008 to 2018. The first sample period was a recovery period after Asian financial crisis.
Moreover, in this period, government of Indonesia implemented major economic reform
and address root causes, such as changes monetary framework, adopt prudent budget
policy, and financial reform. In regard of monetary framework, Indonesian central bank
previously adopted crawling band exchange rate before Asian financial crisis and shifting
to nominal anchor. For a prudent budget policy, Indonesia now implement fiscal discipline
which regulate the maximum level of fiscal deficit up to 3 percent of GDP and maximum
debt to GDP is 60 percent. In financial reform, government restructured banking system
and strengthen law and supervision. The second sample period is a period after global
financial crisis. The aim on dividing this sample period is to gain understanding whether

The Indonesian Journal of Development Planning
Volume IV No. 1 — April 2020



Rufita Sri Hasanah

there has been changing pattern on saving, investment, and foreign capital inflow before
and after global financial crisis. As Feldstein-Horioka framework posits in their study that
high correlation of saving and investment implies low foreign capital movement.

IV.  Result

This study employs regression in level, differences, and error correction model
(ECM) on quarterly data for Indonesia over the period 2000 — 2007 and 2008-2018.
Domestic investment is specified by private and government net investment, comprising of
changes in stock. While saving consists of domestic saving and national saving.
Furthermore, both saving and investment are stated as ratio to GDP. Based on Felstein-
Horioka framework, there would be one to one relationship between saving and investment
if the movement of capital is limited. Therefore, in this study, parametric restriction test
was performed to check whether domestic saving and domestic investment move together,
thus the null hypothesis based on FH framework stated as B = 1 and y = 1. Moreover, this
study employs the robustness check using current account and national saving which also
reflects net foreign investment in eq (9). Since this study believes that in the case of
Indonesia, saving and investment relationship would yield zero estimation due to higher
degree of capital mobility, the robustness check is expected to show that saving would be
correlated with current account to represent net foreign investment. The null hypothesis
can be defined as f = 0 and y = 0, thus we expect both short-run and long-run would reject
the null hypothesis. This implies that foreign capital inflow would play role in closing the
gap of lacking saving.
Overall Period (Pre-Crists and Post Crisis)

This section will discuss the estimation using OLS regression in level. Difference,
and ECM for the period 2000 — 2018.

Table 1. Domestic Investment and Domestic Saving

a B 2] Y R? DW B= y=1
. | 0.2397 0.4860%*%*
0.45 74 2.4795  0.0000
AL (02397)  (0.0610) 7 ™
- 1.9 kesk sk
i | 11.8382%%* (05(?70;6) 0.7870 1.2838  0.0003
(2.4017) ’
. | -2.1087 0.2788%* - 1.2878%%%*
Ai (20401’) (0.1000) 0.2456%%* (02186) 0.5322 2.9665  0.0000  0.2804
: ) (0.0817) :

*, *¥ Rk represent 10, 5, and 1 percent level of significance, respectively. Unit root test by Augmented Dickey-
Fuller (ADF) test suggests that both domestic saving and investment series are integrated of order one or I (1).

Table 2 shows the saving-investment relationship through domestic saving. The
estimation for the short-run coefficient (0) is significant at any level of confidence. While
the coefficient in the long-run (y) also establish significant relationship. However, the unity
test indicated only short-run has statistically different from unity. While the unity test for
the long-run showed that it is statistically not different from unity. It indicates that in the
short-run the movement of foreign capital is quite high, while in the long-run the result
shows one-to-one correlation between saving and investment.

Table 2. Domestic Investment and National Saving
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a B 7] Y R? DW g=1 y=1
Ai ?011)7%(?9) ?0707 55:;** 0.7294 2.6916 0.0001
i ‘ E??f::; H (lo;(;):f:)** 0.8878  0.8095  0.0000
Ai E: :26283) ?5.5:‘ 9145:)** Eggg;; )* ** (1 6??:5741:** 0.7604 2.45 14 0.0000 0.0812

*, *x Rk represent 10, 5, and 1 percent level of significance, respectively. Unit root test by Augmented Dickey-
Fuller (ADF) test suggests that both national saving and investment series are integrated of order one or I (1).

However, the regression has similar result when we employed saving-investment
relationship with regard of national saving at 5 percent level of significant. Both short-run
and long-run coefficient are significant at all level of significant. Furthermore, the unity
test indicated that both short-run is statistically different from unity while long-run unity
test is statistically insignificant at 5 percent level of significant, however it is statistically
significant at 1 percent level of confidence. These findings also consistent with previous
study conducted by Jensen and Schulze (1996). They found the low significant coefficient
in the short-run as it reflects to an “inverted” Feldstein-Horioka puzzle. This findings
regarding the unity test in the short-run and long-run coefficient match with our
descriptive data in the presence of higher degree of economic openness.

Table 3. Net Foreign Investment (ca) and National Saving

a B 0 Y R?> DW pB=0 y=0
-0.1181 0.0901
Aca (0.1872) (0.0599) 0.0300 2.7974 0.1373
3 3
ca 96540 0.821 1%%* 0.3328 0.7270 0.0000
(1.5259)
’ (0.0529)
1.9300 0.1114* - -
Aca (19;762) (0.0603) 0.2215%%%  0.3037% 0.1269 2.5014 0.0687 0.0717
’ ' (0.0797) (0.1661)

*, Kk ¥k represent 10, 5, and 1 percent level of significance, respectively. Unit root test by Augmented Dickey-
Fuller (ADF) test suggests that both current account and national saving series are integrated of order one or I

(1)-

The result presented by table 8 indicates that both short-run and long-run
coefficient are statistically significant. Moreover, the parametric restriction test indicates
that both short-run and long-run coefficient are statistically not different from zero at 5
percent confidence level, but significantly different from zero at 1 percent level of
significance. Therefore, it may be concluded that during the period of 2000 to 2018, capital
inflow would likely move together with national saving.
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Figure 1. Income Payment and Financial Account (Million USD)

Source: Bank Indonesia

The result for the correlation between domestic saving, national saving, and
domestic investment revealed that saving and investment have one to one relationship in
the long-run over the whole period. Based on the graph above, it may indicate that capital
inflow was offset by the net factor income abroad as the figure shows the amount of capital
inflow and primary income payment relatively same. Alternatively, it may indictive of the
fact that domestic saving levels were relatively high in the wake of high burden to pay for
the factor income abroad and the resultant foreign capital influx were used to fund required
investment (Hadiwibowo, 2010). In many instances the Income payments were more than
the financial account. There was greater burden to service foreign investment, hence, the
squeeze was on. In other words, there was net outflow of resources from Indonesia. Net
resource outflows coincided capital inflows posing the challenge to the country on two
fronts. The result in this study provides evidence in support of Bosworth and Collins
(1999) contention that capital inflows are not always equal to the transfer of resource. In
the case of Indonesia, capital inflows have been offset by net factor income payment. In
general, the theoretical framework sets the basis for expectation that capital inflows would
contribute to increase net resource inflows, thus generate higher investment.

In the following session, we examine into the possibility of different time period
patterns. Figure 1 shows the time series data for domestic saving rate, national saving rate,
and domestic investment rate. It is shown that from 2000q1 to 2018q4, the series move
together, except during Global Financial Crisis. Saving rate decreased dramatically while
domestic saving and investment increased. Stable domestic saving and investment is due to
strong Indonesia’s fundamental in that period compared to the Asian Financial crisis.
Financial institution reform, strong international reserves, and stable macroeconomic
condition were able to strengthen the economy during crisis. However, due to global
economy slowdown and limited liquidity, net export was also affected. Since Indonesian
export experience downward trend during global financial crisis, net foreign investment
also decreased. Since national saving formed by net export and net factor income from
abroad (NFIA), the value of national saving decreased as it shows in the graph.
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Figure 2. Domestic Saving Rate, National Saving Rate, and Domestic Investment Rate
Source: Indonesia Central Bureau Statistic

Pre-Global Financial Crisis

This section will discuss the estimation using OLS regression in level. Difference,
and ECM for the period 2000 — 2007 (pre-crisis).

Table 4. Domestic Investment and Domestic Saving during Pre-crisis Period

a B 0 Y R? DW p=1 y=1
0.1868 -0.1270%*%
i 0.2953 1.6741 0.0000
AL T 0.1412)  (0.0364)
| -8.1584%  1.1247%%*
0.5690 0.6523 0.4907
L' a6180) (0.1787)
1.2 . *EE S _0.224 .
AQ | 2395 05835 0.2245 = 06555  s461 1.8935 0.0346 0.6533

(4.1280) (0.1872) (0.1853) (0.7582)

*, %% k%% represent 10, 5, and 1 percent level of significance, respectively. Unit root test by Augmented Dickey-
Fuller (ADF) test suggests that both domestic saving and investment series are integrated of order one or I (1).

Table 4 shows the saving-investment relationship through domestic saving. The

regression for both short-run coefficient (8) and long-run coefficient (y) are not statistically
significant at all level of significance.

Table 5. Domestic Investment and National Saving during Pre-crisis Period
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a B 0 Y R? DW p=1 y=1

0.2004% -0.0531
(0.1641)  (0.0400)

.| -3.8130%  1.0315%%*
l 0.8341 1.05665 0.7103

(2.0263) (0.0840)

-0.8593 0.4179%* -0.4133%*  0.9711%**
(2.2000)  (0.1749) (0.1644) (0.2065)

*, Hk Kk represent 10, 5, and 1 percent level of significance, respectively. Unit root test by Augmented Dickey-
Fuller (ADF) test suggests that both national saving and investment series are integrated of order one or I (1).

Ai 0.05672 1.9656 0.0000

Ai 0.7772 2.3255 0.0025 0.8899

However, different findings were found when estimating the correlation between
domestic investment and national saving. Both short-run and long-run coefficient are
statistically significant at 5 percent level of significant. Furthermore, the unity test
indicated that only short-run is statistically different from unity at 5 percent level of
significant, while in the long-run, it does not reject null hypothesis at any level of
significance.

Table 6. Net Foreign Investment (ca) and National Saving during Pre-crisis Period

a B 0 y RZ DW B=0 y=0
-0.0491 0.0435
Aca (0.4084)  (0.0954) 0.0067 2.8697 0.6614
4.8622%%  _0.0756
.02 1.0702 O.
ca ‘ (2.0026)  (0.0830) 00269 1.07 5700
1.2750 -0.0058  -0.4976%**  0.01898
Aca (2.4249)  (0.0978) (0.1758) (0.1871) 0.2529 2.2161 0.9527 0.9199

*, %% %% represent 10, 5, and 1 percent level of significance, respectively. Unit root test by Augmented Dickey-
Fuller (ADF) test suggests that both current account and national saving series are integrated of order one or I

(1)-

Table 6 presents the robustness check on saving-investment relationship. It
indicates that only short-run coefficient (8) is statistically significant, while long run
coefficient of national saving is not statistically correlated with net foreign investment.
Moreover, the unity test indicates that short-run coefficient is statistically not different
from zero as it failed to reject null hypothesis at any level of significance. It is interesting
that the net foreign investment does not show consistent findings with previous regression
on domestic saving, national saving and domestic investment. In this robustness check, it
appears that current account does not have one-to-one relationship with national saving as
it fails to reject null hypothesis.
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Figure 3. National Saving Rate and Current Account Balance
Source: Indonesia Central Bureau Statistic and Bank Indonesia

The graph shows that national saving rate and current account balance move
together until 2004. Since 2004, current account started to experience deficit due to deficit
on Indonesia’s trade balance. Heavy policy on fuel subsidy which require massive import
on oil and gas industry has deteriorated Indonesia’s trade balance. As a result, the gap
between national saving and current account balance became wider since 2004. Wider
current account deficit indicate that investment is larger than saving, therefore the role of
capital inflow is very substantial to meet investment requirement.

Post-Global Financial Crisis

This section will discuss the estimation using OLS regression in level. Difference,
and ECM for the period 2008 — 2018 or post-crisis period.

Table 7. Domestic Investment and Domestic Saving during Post-crisis Period

a B 0 Y R? DW g=1 y=1
0.1906 -0.3285%**
i 0.7378  2.2830 0.0000
AL 1 0.1217) (0.0306) 1 8
*kk Kkk
i 16'.46631 04975 0.83262  0.7327 0.0000  16.46631%%%*
(8.7040) (0.1108)
5.8967 0.1536 -0.3880%** 0.5455%
i L 2. ! L1421
Ay (4.1013) (0.0982) (0.1131) (0.8034) 05588 5890 00000 &

*, Kk ¥k represent 10, 5, and 1 percent level of significance, respectively. Unit root test by Augmented Dickey-
Fuller (ADF) test suggests that both domestic saving and investment series are integrated of order one or I (1).

Table 7 shows the saving-investment relationship through domestic saving in the
post-crisis period. The estimation for both short-run coefficient () and long-run coetticient
(Y) are statistically significant at 1 percent level of significance. The unity test indicated
only short-run has statistically different from unity, while the unity test for the long-run
failures to reject null hypothesis. It indicates that in the short-run the movement of foreign
capital is quite high, while in the long-run saving and investment would perfectly move
together.
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Table 8. Domestic Investment and National Saving during Post-crisis Period

a B 0 Y R? DW B=1 y=1
0.1845 -0.83260%**
i 224 2.551 4
Al | (52093)  (0.0947) 0.2248 2.5516 0.0000
8.4615%% 0.7750%%%
i 4387 . 2 104
E | (43266)  (0.1857) 0.4870  0.308 0.1049
0.7581 0.6001%%* -0.2050%*% 0.9449%*
i . 2 |2 4 d .
At | 90188)  (0.1058) (00836)  (0.4855) 01962 2080 00005 0.9000

*, *x Rk represent 10, 5, and 1 percent level of significance, respectively. Unit root test by Augmented Dickey-
Fuller (ADF) test suggests that both national saving and investment series are integrated of order one or I (1).

However, similar finding in the first section when conducting overall period was
found that estimation yields different result when we employed saving-investment
relationship with regard of national saving. Both short-run and long-run coefficient are
statistically significant at 5 percent level of significant. Furthermore, the unity test
indicated that only short-run is statistically different from unity at 5 percent level of
significant, while in the long-run, it does not reject null hypothesis at any level of
significance.

Table 9. Net Foreign Investment (ca) and National Saving during Post-crisis Period

a B 0 Y R? DW B=0 y=0
-0.1422 0.2082%*%
Aca (0.1543) (0.0698) 0.1718 2.2617 0.0058
-8.4949%%  0.2260
0.0619 0.311 0.1033
ca ‘(4«,3248) (0.1357) 9 8
-0.8001 0.1952%%  _0.2075%*% 0.06015
Aca (2.9279) (0.0799) (0.0840) (0.4316) 0.2884 2.0748 0.0193 0.8899

*, Kk #E% represent 10, 5, and 1 percent level of significance, respectively. Unit root test by Augmented Dickey-
Fuller (ADF) test suggests that both current account and national saving series are integrated of order one or I

(1).

Table 9 presents the robustness check on saving-investment relationship. It
indicates that only short-run coefficient (8) is statistically significant, while long run
coefficient of national saving is not statistically correlated with net foreign investment.
Moreover, the unity test indicates that only short-run is statistically different from zero as
it rejects null hypothesis at 5 percent level of significance, while in the long-run, there is no
evidence of zero correlation. This finding is consistent with the previous findings in
saving-investment relationship that in the short-run, foreign capital inflow plays
significant role for limited financing on domestic investment. While in the long-run,
saving and investment have one-to-one relationship.

The results indicate that over the whole sample period, both domestic saving and
national saving of short run coefficient, establish low significant coefticient which signifies
high capital mobility. While in the long-run, the coefficient produced high significant
coefficient, which does not necessarily indicate low capital movement. Jansen and Schulze
(1996) claimed that in major cases, saving would move independently with investment in
the steady state condition, while difference between domestic saving and domestic
investment are only transitory or short-term phenomena. The result on the pre-crisis
period suggested that domestic saving and domestic investment is not statistically
correlated for both short-run and long-run as there is not enough evidence to reject null
hypothesis. However, the relationship between domestic investment and national saving is
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statistically significant for both short-run and long-run. The unity test also shows
consistent result with overall sample period which indicate low coefficient in short-run and
high coefficient in long-run. The result of pre-crisis period indicates the similar findings
with whole sample period.

Robustness check also confirmed that during whole sample period and post-crisis
period, the net foreign investment would move together with national saving as the
regression tend to reject the null hypothesis in short-run, while in the long run, the result
does not consistent with the regression of domestic saving, national saving, and domestic
investment. In the long-run, the coefficient also tends to reject null hypothesis, indicating
net foreign investment has one to one correlation with national saving. Moreover, different
findings were found in the pre-crisis period. A robustness coefficient is only statistically
significant in short-run, while the long-run coefficient is not different from zero. For the
parametric restriction test, both short-run and long-run do not statistically different from
zero, which indicate that the capital mobility do not move perfectly with national saving.
Therefore, it may be concluded that significant capital mobility was mostly generated
during pre-crisis period. These findings are also consistent with descriptive data that
showed the wider gap between national saving and current account balance since 2004.
Since 2004, the current account started to experience deficit which reflecting that
investment is larger than saving and financial account was always in surplus to finance
deficit in current account.

V. Policy Implication

Massive capital inflow to Indonesia after Asia financial crisis greatly impacted the
stability of macroeconomic indicators. The value of rupiah against dollar appreciated on
average by 1.3 percent during recovery period on 2002 to 2007, depreciated by 1 percent
after global financial crisis on 2008 to 2012, and depreciated by after taper tantrum crisis
on 2013 to 2018. Domestic banks were vulnerable to the exposure of foreign exchange risk
due to high amount of external financing, although it contributed to the acceleration of
bank activities and credit growth. Beside affected on real exchange rate and banking
industry, capital influx also contributed to the increase of asset price. Indonesian stock
market price index showed upward trend, especially after 2004. However, since major
contribution of investment occurred from short-term portfolio investment, it drew concern
that external shocks would lead to the drop of asset price and reduction of foreign asset
reserve.
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Figure 4. Movement of Exchange Rate and Indonesian Stock Market Index
Source: CEIC
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The result of saving and investment relationship for the case of Indonesia in this
study suggest that the capital mobility is relatively high in short-run, while in the long-
run, saving has one to one relationship with domestic investment for the all periods
observed. Low correlation between saving and investment in short-run may imply that the
capital inflow to Indonesia is largely from the short-term form of capital inflow, such
portfolio investment.
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Figure 10. The composition of Gross Capital Flow (USD Million)

Source: Bank Indonesia

The graph above shows the composition of capital inflow in the form of foreign
direct investment, portfolio, and other investment. From the graph above, although FDI
has upward trend and continue to increase, the capital inflow is largely dominated by
portfolio investment, particularly in the form of equity and debts issued by government
and private sectors. Smith and Valderrama (2008) describe portfolio investments are very
volatile as it would respond quickly to the global changes. Moreover, Tchorek (2017)
examined that portfolio based on debt is more volatile to the changes of external factors
such as interest rate differential between countries which takes form into yield of debt
instrument.

In the part of policy response, Indonesia is not implementing restrictive capital
control, however, from several episodes of crisis, the problem mostly caused by volatility in
the capital market. Indonesia now focused on improving the macroeconomic fundamental
and prudential regulation and supervision to gain investors confidence. Based on Bank
Indonesia regulation, to limit speculative activities, Indonesian central bank restricts
foreign exchange transaction. Additionally, Indonesian central bank also issued Bank
Indonesia obligation to avoid high concentration in banking sector or financial market and
develop prudent regulation for banking industry to compel the minimum capital
requirements. Tittheruw and Atje (2008) argue that inflation targeting framework which
implemented by Indonesian central bank since 2005 leaves three policy option in managing
capital influx. The policies are including appreciation in exchange rate, reduction in
interest rate to lower capital inflow, and capital control regulation. These policies,
however, have unfavourable impact for external balance. IFor instance, appreciation in value
of rupiah would likely reduce export competitiveness and reduction in interest rate also
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could potentially cause short-term jump inflation rate since credit growth in banking
industry would likely to grow.

Moreover, learned from previous crises, Indonesian economy was very susceptible
to the external changes. This dynamic was exaggerated when current account deficit and
budget deficit were financed by short-term portfolio investment, particularly from debt.
Basri (2017) proposed the implementation of reverse Tobin tax which would likely
function as tax incentive. Unlike the original Tobin tax which aim to reduce speculative
investment and country’s currency by taxing investors who pull their money out of
country in short period of time, reverse Tobin tax will work as tax incentive for foreign
investors. This tax scheme performs as the taxation of short-term capital inflows to
minimize the volatility in hot money and encourage investors to reinvest their earnings for
long-term. It is expected that this policy would be accompanied by favourable monetary
policy, fiscal policy, and economic stability, therefore it will not discourage the investors to
put their money in Indonesia as the cost for investor is quite significant which limit the
movement of investor money.

VI.  Concluding Remarks

This paper examines the role of capital inflow in Indonesia through saving and
investment relationship. As strand literatures argue that capital inflow provide benefit in
achieving high and sustained economic growth by accumulating capital and private saving,
capital inflow provides funds to the recipient countries to invest and consume more than
their capacity (Caselli & Feyrer, 2007). Moreover, capital mobility may have different effect
for developed and developing economies. Yan (2007) argue that in developed economies,
foreign capital influx may be utilized to fund saving-investment gap, but it may cause
current account imbalance in certain developing economies. The composition of capital
inflow also plays significant role in determining the effect of capital inflow to economic
growth and financial resilience. Baharumshah and Thanoon (2005) claim that foreign
direct investment could draw the benefit of capital inflow to domestic economy as the
result of their study suggest that implemented capital inflow policy countries performed
better than countries which not have this policy. Therefore, the examination on the role of
capital inflow may draw potential benefit for the policy maker in determining the optimal
saving rate and domestic policy regarding the strategies to attract international capital
inflow.

This study utilized Feldstein and Horioka framework (1980) that posit low
correlation between domestic saving and investment should exposit high international
capital movement. However, the result of Feldstein-Horioka study led to puzzle when they
obtained one to one relationship between domestic saving and domestic investment and
conclude that capital mobility is limited which contradicts the current perception that
capital mobility is high across sample countries. Tesar (1991) found that the the
implication of Feldstein-Horioka study on the degree of foreign capital movement is
debatable. Summers (1988) examined that negative correlation between capital account and
budget deficit indicated the endogeneity between government response and high foreign
capital mobility. In other study, Feldstein and Bacchetta (1991) argue that this negative
relationship caused by crowding out effect in the private sectors due to government
borrowing.

Utilizing Feldstein-Horioka (1980) framework, this paper postulates the asymmetric
relationship between domestic saving and investment in order to draw inferences
regarding foreign capital movement. Although low or negative relationship between
domestic saving and domestic investment imply substantial foreign capital movement, high
correlation between these two variables does not necessarily imply low capital movement.
An empirical evidence was performed to obtain the relationship between saving and
investment. This study employs error correction model to obtain not only to meet reliable
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measurement on econometric specification, but also conclusive theoretical framework to
prevent biased conclusion and purposeful interpretation. Moreover, error correction model
could capture intertemporal general equilibrium models which substantial to gather
cointegration correlation between domestic saving and domestic investment. Jansen (1996)
argue that many literatures set up their model specification without considering the
temporary phenomena or steady-state condition between domestic saving and domestic
investment. He explained that in the major events of steady state condition, saving is
always balanced with investment and the difference between these two variables (saving-
investment gap or current account imbalances) are transitory phenomena.

Employing error correction model for the case of Indonesian quarterly data from
2000 to 2018, this study found that over the whole sample period, both domestic saving
and national saving of short run coefficient, establish low significant coefficient which
signifies high capital mobility. While in the long-run, the coefficient produced high
significant coefficient, which does not necessarily indicate low capital movement. The
result on the pre-crisis period suggested that domestic saving and domestic investment is
not statistically correlated for both short-run and long-run as there is not enough evidence
to reject null hypothesis. However, the relationship between domestic investment and
national saving is statistically significant for both short-run and long-run. The unity test
also shows consistent result with overall sample period which indicate low coefficient in
short-run and high coefficient in long-run. The result of pre-crisis period indicates the
similar findings with whole sample period.

A robustness check that represents the relationship between net foreign investment
(proxied by current account balance) was performed. It is expected that the estimation
would reject the null hypothesis as defined by B = 0 and y = 0. In the case of rejection of
null hypothesis, this implies high degree of capital mobility. It confirmed that during whole
sample period and post-crisis period, the net foreign investment would move together with
national saving as the regression tend to reject the null hypothesis in short-run, while in
the long run, the result does not consistent with the regression of domestic saving,
national saving, and domestic investment as it indicated one to one correlation with
national saving. Moreover, different findings were found in the pre-crisis period. A
robustness coefficient is only statistically significant in short-run, while the long-run
coefficient is not different from zero. For the parametric restriction test, both short-run
and long-run do not statistically different from zero, which indicate that the capital
mobility do not move perfectly with national saving. Therefore, it may be concluded that
significant capital mobility was mostly generated during pre-crisis period.

Before global financial crisis broke out, Indonesia was in the recovery period from
Asian financial crisis. The financial account recorded surplus since 2002 which dominated
by portfolio investment. On the other side, current account balance started to be deficit
since 2004« due to heavy regulation on fuel subsidy. Moreover, Global financial crisis in
2008 had little impact on Indonesian economy. Although, financial account indicated
capital outflow in the forms of portfolio investment, FDI remained stable. The impact of
global financial crisis has different measure from the Asian financial crisis since
government implemented several policies reform such as the adoption of floating exchange
rate and financial institution reform. Additionally, the right measure of monetary and fiscal
policy response also plays important role in managing crisis. In the following years,
Indonesia experienced taper tantrum as a result of U.S. policy to normalize its policy rate.
Taper tantrum also mounted pressure for Indonesian current account and financial
account. However, since Indonesia implemented switching expenditure policy to encounter
the impact of taper tantrum, Indonesia successfully recovered from the disruptive effect
within shorter period. As IMF (2015) reported that together with India, Indonesia only
took 7 months to recover, reflected by increasing in equity price and relatively steady the
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yield of government bond in the first half of 2014 which in turn also increasing foreign
asset reserve and stable value of rupiah against US dollar. Descriptive data also discovered
the gap between pre-crisis period and post-crisis period. It shows that the wider gap
between national saving and current account balance since 2004, reflecting that investment
is larger than saving and the surplus in the financial account was used to finance deficit in
current account.

This time patterns do not affect the correlation between saving and investment both
for short-run and long-run coefficient. The Feldstein-Horioka puzzle holds for Indonesian
case when capital mobility is high since 1970s and remained high for the sample period
observed. The study confirms that the existence of high degree of capital mobility match
with the value of domestic investment and domestic saving coefficient. Moreover, it also
confirms the steady state equality that postulate the difference between domestic saving
and domestic investment is transitory, while in the long run domestic saving and domestic
investment will be equal. Since this study confirms the role of capital mobility for
Indonesian economy, policy implications indicate that proper measurement in order to
maintain capital inflow should be considered. The descriptive data suggests that portfolio
investment in the form of debt were the biggest contributor of capital influx which more
volatile than FDI. Moreover, Indonesian stock market were dominated by foreigners as
they contributed more than 60 percent in the market (Falianty, 2017). Therefore, looking
at these facts, Indonesian economy is susceptible to the shock of global economy.

Although capital inflow may cause disturbance to the Indonesian economy, it also
could draw potential benefit. Therefore, the correct measurement in maintaining capital
inflow should become the policy option. In order to accommodate these dynamic
circumstances, an implementation of reverse Tobin tax was raised. Unlike the original
Tobin tax which aim to reduce speculative investment and country’s currency by taxing
investors who pull their money out of country in short period of time, reverse Tobin tax
will work as tax incentive for foreign investors. This tax scheme performs as the taxation
of short-term capital inflows to minimize the volatility in hot money and encourage
investors to reinvest their earnings for long-term.

This research has drawback as it is unable to capture the dynamic and cross-country
parameter restriction. Moreover, to produce robust estimation which contribute to the
ability of model to exploit the contemporaneous relationship between saving and
investment of the error that indicate the common shocks, a panel approach is best suited
econometric framework. Analysing through dynamic circumstances such as sudden stops,
change in exchange rate mechanism, the role of reform should be taken into account to
enrich the model specification through imposing different parameter restriction.
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