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Abstract:

Foreign direct investment (FDI) is often cited as an important feature of the Singapore's economy. in addition
fo its contribufion to the city-states’ capital formation, it also fosters internafional trade, fechnology transfer and yields
other spillover effects. Despite Singapore economy is highly internationally linked, it cannof insulate iself against
external shocks e.g. the Asian financial crisis, global financial crisis, and oil price shocks, to name a few. This study
attempts to ascerfain whether the effects of external shocks on the sources of FDI in Singapore are fransifory or
permanent using the Lagrange multiplier (LM) unit root tests proposed by Lee and Sirazicich (2003 and 2004}. The
empirical evidence reveals that the external shocks had only transitory effects on FDI regardless of the source of the
FDI either by region, major investor country or other investor country. The findings provide policy measures on how
the government showld best respond to shocks that affect FDI in the city-state in the short run.
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1. Introduction

Singapore is popularly known as one of the four Asian Tigers? in the region and its remarkable
economic success is atfributed to the adoption of export-led growth strategy through foreign direct
investment (FDI). In retrospect, FD! inflows not only have been an important catalyst for the city-state's
industrialization process but also have contributed to the economy in ferms of employment generation,
gross domestic product (GDP) and international trade {e.g., Kwong, 2001; Ghesquiere, 2007). Owing to its
strategic geographical location, excellent infrastructure, high degree of trade openness and liberal
investment policy?, inward FDI is instrumental in transforming the city state into a global centre for
financial and business services (see Islam and Chowdhury, 1997; Singapore Economic Development
Board, 2004, Cheong and Wong, 2006).According to UNCTAD (2014), Singapore was the third largest
destination countty of FDI after China and Hong Kong in terms of aftracting FDI projects in the Asia Pacific
in 2013 (see Table 1). In 2013, the major sources of FDI by region in Singapore comprised Asia?,
Europe’, and North America®, which jointly accounted for 69.3% of total inward FDI {see Table 2). On the
other hand, Australasia was relatively less important as a source of FDI due fo its relatively much smaller
share of foreign investments in the country. Moreover, in 2013, both Europe’s and North America's

! Corresponding author. The authors will like to acknowledge the research grant 1001/CDASAR/816209 from
Universiti Sains Malaysia, Penang, Malaysia.

2 The other three Asian Tigers are Hong Kong, South Korea and Taiwan.

3 There are no restrictions on foreign investment in Singapore, as the government believes that mullinationals have
massive resources and international network are able to stimulate international trade.

4 The major investor countries from Asia were Japan {SGD71.9 billion}, Hong Kong (SGD34.6 billion), Malaysia (SGD
27.3 billien), India (SGD24.4 billion), and China (SGD16.4 hillion) {Department of Statistics, Singapore).

% The major investor countries from Europe were Netherlands (SGD84.4 billion), United Kingdom (SGDS58.5 billion),
Switzerland (SGD40.2 billion), Norway (SGD 20.8 billion) and Luxembourg (SGD22.8 billion) {Department of
Statistic, Singapore).

6 The major investor countries from North America were United States (SGD11.4 billion) and Canada (SGD6.5
billion) {Department of Statistics, Singapore).
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percentage share as sources of FD! in the city-state had decreased from 22.9% and 18.9% in 2012 to
21.8% and 18.8% respectively, while the Asia’s percentage share had increased to 28.7% in 2013 from
28.3% in 2012. The bulk of inward direct investments in Singapore from these three main regions were
concentrated in the following industries, namely, financial and insurance services, wholesale and retail
trade and manufacturing (refer to Table 2).

Table 1. Top 5 Destination countries of FDI in Asia Pacific, 2012 and 2013
COUNTRY  2012(biliondollars) 2013 (billon dollars).

China 121 124
Hong Kong, China 75 77
Singapore 61 64
Australia 56 50
India 24 28

Source: UNCTAD (2014) World Investment Report 2014; Investing in SDGs: An Action Plan, United Nations,
New York and Geneva,

Table 2. Source of FDI in Singapore by region and by major industry, 2012 and 2013
__REGION 12 i 2013 |

o - . " Percentage
% Share Top 3 Industry Shzr:reg Top 3 Industry

(1st) FIS {(1st) FIS
Asia 28.3 (2nd) WRT 28.7 (2nd) WRT

(3rd) MNF (3rd) MNF

(1st) FIS {1st) FIS
Europe 229 {2nd) MNF 21.8 {2nd) MNF
(3rd) WRT {3rd) WRT

(1st} FIS (1sf) FIS
North America 18.9 (2nd) MNF 18.8 (2nd) MNF
{3rd) WRT {3rd) WRT

(1sh FIS (1st) FIS
Australasia 25 {2nd) PS 24 (2nd) WRT
{3rd) WRT (3rd) MNF

South & Central {1st) FIS (1st} FIS
America and the 248 (2nd) MNF 26.0 (2nd) MNF
Caribbean (3rd) WRT (3rd) WRT
{1st) FIS (1sty FIS
Other Countries 25 (2nd) RES 23 (2nd) RES

(3rd) WRT (3rd) WRT

100
Source: Singapore Department of Statistics
Notes: FIS denoles Financial&Insurance Services; WRT denotes Wholesale&Retail Trade; MNF denotes
Manufacturing; RES denotes Real Estate Activities; PS denofes Professional Scientific&Technical
Administrative and Support Services

Apart from transferring resources like capital, technology and management resources to the host
economy, the presence of multinational corporations (MNCs) in the city-state could bring other economic
benefits to the host economy. For instance, the empirical studies show that inward FDI in Singapore could
forge linkages with services trade (Wong et al., 2009); could lead to oufput growth of the manufacturing
sector (Anwar, 2008) as well as manufacturing industries (Jayawickrama and Thangavelu, 2010); could
result in employment growth in the manufacturing sector (Wong and Tang, 2011} and, could lead fo
productivity spill over to local manufacturing firms {Guo and Yuen, 2012).

Despite the city-state’s economy is highly internafionally linked, there are concerns pertaining to
whether the source of FDI in Singapore by region {such Asia, Europe and North America’) and country

7 We use the U.S. as a proxy for North America due to non-availability of data for investor country from Canada from
1980-1989.
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{the major investor countries from each region and other investor countries) is vulnerable or resilient to the
particular type of external shocks e.q. a surge in oil prices and global financial crisis. By and large,
macroeconomic time series including FDI inflows tend to respond to time specific external shocks {see
Wong et al. 2009 and Wong and Tang, 2011). A literature survey shows that such empirical study is
limited for the case of sources of FDI in Singapore. Hence, the empirical evidence on the vulnerability of
the source of FDI in Singapere by region and by major investor and other countries to the different nature
of shocks can provide useful policy measures to mitigate the these effects. The aim of this study is to
ascertain whether the external shocks have a permanent or transitory effect on FDI in Singapore by region
and major and other investor country using advance unit root tests which allow for structural breaks, i.e.
the LM unit root test by Lee and Strazicich (henceforth LS) (2003,2004). Our aim is to investigate if the
source of FDI in Singapore is found to have a unit root or non-stationarity, then the test statistic suggests
that the particular external shock tends to have a permanent effect on the FDI inflows. Otherwise, the
effect on FDI inflows is transitory. The findings can provide important policy measures on how the
government should hest respond to shocks that affect FDI in the city-state.

The remainder of the paper is as follows. Section 2 deals with data sources and measures and is
also concerned with the procedure to perform the LM unit root tests. Section 3 reports and discusses the
test results. The main conclusions and policy implications can be found in the last section.

2. Data and LM Unit Root Tests
Dafa

We examine annual FDI flows data by region and by major and other investor countries fo
Singapore from 1980-2010. Higher-frequency data or data spanning a longer time period would be
desirable, but the frequency and sample period are based on the availability of source FDI data, which are
obtained from the Depariment of Statistics, Singapore.® All series are measured in real terms using the
GDP defiator before they are transformed into natural logarithms. The denominations of all the time-series
data are in millions of Singapore dollar.

LM Unit Root Test

It is well documented in time series literature, standard Augmented Dickey-Fuller (ADF) test is not
appropriate for variables that may have undergone structural changes and the test statistics could be
biased towards non-rejection of the null hypothesis of a unit root with no break {Perron, 1989). To deal
with this problem, Zivot and Andrew (henceforth ZA} (1992), Perron {1997) and Lumsdaine and Papell
(henceforth LP) (1997} proposed to determine the break point “endogenously” from the data {LS, 2001).
The main deficiency of ZA (1992) and Perron (1997) models is that they incorporate only one structural
break, which could potentially lead to a loss of information when there are two breaks in the data {LP,
1977).

Therefore, to test for a unit roct and allow for structural break(s) under both the null and the
alternative hypotheses, we apply the Lagrange muitiplier (LM) unit root tests proposed by LS (2003, 2004).
In contrast to the ADF fest, the LM unit root test is unaffected by structural breaks under the null
hypothesis and as a result, it does not suffer from size distortions, and can be more powerful than ADF
tests in many cases (Vougas, 2003). The LM unit root test statistic, which is an extension of the Schmidt
and Phillips {1992) test, is based on the following equation:

— St —
xr_5 Z:+ez and el_lBef—-l-l_gI
where Z; consists of exogenous variables and ¢ is the error term with classical properties. There

are two variants with respective to the LM unit root test with one structural break, specifically, Models A

and C. The former allows for one structural break in the intercept and can be described by Z, =[1,1, D, ]',

where D= 1 for { = Tet1, and zero otherwise. Te is the date of the siructural break. The latter allows for
one structural break in the intercept as well as the slope (or trend) and can be described by

Z,=[L,t,D,,D,,7, where DT= t-Ta for t= T+1, and 0 otherwise.

8 The authors would like to thank the Department of Statistics, Singapore for kindly allow us to have access to the
FDI data by country and by region.
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In addition, there are also two variants in the case of LM test with two structural breaks, which are
known as Models AA and CC. The former, which is an extension of Model A, allows for two breaks in the

intercept and is represented by Z, =[1,¢,D,,,D,, ] where D= 1 fort 2 Tg+1, =1, 2, and 0 otherwise.

On the other hand, Model CC, which is an extension of Model C, incorporates two structural breaks in the
intercept as well as the slope and is represented by Z;=[1.1, Dy, Dy, DTy, DTa] , where D= £- Ty fort =
Tg+1,=1,2, and 0 otherwise.

To choose the unknown break dates, LS (2003 and 2004) follow ZA method by using the so-called
minimum t-stafistic procedure. This procedure estimates the chosen unit root testing equation considering
all possible break dates in the trimmed sample and chooses the break date(s) so that the t-statistic for the
unit root hypothesis is minimized.

3. Results

The results of the standard unit root tests i.e. ADF and PP (Phillips-Perron) tests for the FD! in
Singapore time series by region, major investor and other investor countries can be found in Table 3. The
lag length (K) of ADF test is selected based on the “general to specific’ approach suggested by Hall
(1994).2 Both the test statistics cannot reject the null hypothesis of a unit root for FDI in Singapore by
region at 5% significance level except for the U.S." However, both the test statistics show rejection of the
unit root null hypothesis for FDI in Singapore by major investor and other countries except Thailand. As
highlighted in the previous section, the standard unit root tests could be biased towards non-rejeciion of a
unit root if a structural break is present in the time series.

Table 3. Unit Root Tests
~ ADF R .

SERIES

FDl in Singapore by region

Asia -0.52 (1) -2.59
Europe -2.58 (8) -1.89
U.s. -3.93™(4,10) -5.81™
FDI in Singapore by major investor country

Hong Kong -3.527(3) -3.07"
Japan -4.86™(5) -3.88"
Malaysia -5.16™(2,4) -4.46™
Switzerland -4.79"(1,5) -4.80™
UK. -5.00™( 0) A
FBI in Singapare by ofher investor country

Australia -3.087(0) -3z
Germany 4.79™ (1) 521
Indonesia -4.15(0) -4.15™
Philippines -5.26™{1,2,3) -10.37"
Taiwan -3.57" (4,5) =377
Thailand -0.41(0) 0.09

Notes: Only constant term has been included in the ADF equation as there is no obvious trend from plotting
all country and regional FDI data. The optimum lag {.) is selected based on the general to specific
approach. *** and *** denote rejection of the unit root null at the 10%, 5% and 1% level, based on
iMacKinnon's (1996) critical values.

In this regard, the LM unit root tests with one structural break in the intercept (.. Madel A) as well
as with one structural break in the intercept and slope (i.e. Model C) were performed and their test results
are reported in Tables 4 and 5 respectively. Model A shows that apart from the U.S., the test statistics for
FDI in Singapore by region do not reject the null hypothesis. In contrast, if the unit root for FDI in
Singapore by major investor and other investor countries are tested, the test statistics appear to reject the

% The main advantage of this method is that it is able to produce stable size and higher power than information based
method such as Akaike information criterion (Ng and Perron, 1995; Perron, 1997).

10 Due to the data on cross border direct investment in Singapere by Canada is only available from 1990 onwards,
the U.S. is used as a proxy for North America (which constitutes U.S. and Canada) as a source of FDI in Singapore
by region,
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null hypothesis for Switzerland, U.K., Germany, the Philippines, Taiwan (at the 1% significance level),
Hong Kong, Japan, Malaysia {at the 5% significance level). Also, the structural breaks of the major and
other FDI investor countries in the city-state correspend to the foliowing shocks (refer to the last column of
Table 4). For instance, the structural break in 2000 for Germany as the source of FDi was associated with
the crash of the dot-com bubble and the recession that affected the European Union (EU). Similarly, the
structural break in 2004 (2007) in Hong Kong (Taiwan) was caused by the sudden rise in oil prices as a
result of the rapid growth of global cil demand especially from China in particular (sub-prime loan crisis
criginated from the U.S.).

With reference to Model C, the unit root null is rejected for the source of FDI by region (except for
Asia) and by major investor and other investor countries at 1% significance level. The major investor and
other investor countries that experienced the break in the intercept and slope are Hong Kong in 2008,
Malaysia in 2004, Switzerland, the U.S. in 2003, U.K. in 2007, Australia in 1997, Germany in 2005 and
Taiwan in 2003. The structural breaks that occurred between 2003 and 2007 were associated with Irag
War and the SARS {severe acute respiratory syndrome) that affected Singapore and other parts of Asiain
2003; the sudden rise in oil prices due to rapid growth of global oil demand especially from Asia (China in
particularly} in 2004, Hurricane Katrina in 2005 and the global financial crisis in 2007.

According to Sen (2003a), Medel C is preferred to Model A especially the former suggests different
results. Moreover, the Monte Carlo simulations reported in Sen (2003b) show that Model C tends to yield
mare reliable estimates of the breakpoint than Model A,

Table 4. Results of LM unit root test with one structural break in the intercept (Model A)

~ Series B K & '
FDI in Singapore by region

Asia 2007 2 (1223313) (02'?2044316")
Europe 1097 0 (2233333, (%ggg)
Us. 1995 0 (151 2?3'{; (:g:g?gg)

FDl in Singapore by major investor country
Hong Kong 2004 1 ('94'?2839;5“) (021 1(1%81;
Japan 1993 0 (-?:,:?7630020“) (?13%)
Malaysia 2007 0 (-_03'?539901%). (gggg;)
Switzerland 2006 0 (1613 272772 (:g:gggl)
UK, 2002 0 (1505336589) (gggg)

FDI in Singapore by other investor country
Australia 2006 0 (gggg% (ggggg‘)'
Germany 2000 1 (177315 229) (()311f;g8)
Indonesia 2007 0 (:g:gggg) (3;333‘1‘,
Philippines 2002 0 (17?’2? 655 (:33313%
Taiwan 2007 0 (133308:5 (?6157;%)'
Thailand 1993 0 (:2;3238) (2‘1’13333,

Notes: TB is the date of the structural break; k is the lag length; Si1 is the LM test statistic; Bt is the dummy variable
for the structural break in the intercept. Numbers in the parentheses are t-values. Critical values for the LM
test at 10%, 5% and 1% significant levels = -3.211, -3.566, -4.239. *, "and ™ denote statistical significance at
the 10%, 5% and 1% levels respectively.
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Table 5. Results of LM unit root test with one structural break in the intercept and slope (Mode! C)
Series 1B K St B

Foln Sincapors by rgiggos 0.8318 0.8741" 0.4728™
Asia 2 (-4.1854) (4.0393) (2.7947)
2004 11650 0.0291 03051
Europe 0 (-6.3607) (-0.1684) (2.8936)
-2.0406™ 0.1140 0.2362"
U.s. 2003 L (-7.3280) (0.6937) (-3.1068)
FDI in Singapore by major investor country
2006 1.3150™ 0.3426™ 0.3233"
Hong Kong 1 (6.9735) (-4.2967) (5.3179)
11893 0.1361 0.0306
Japan 2003 0 (-6.5224) (1.4092) (0.7485)
. -0.9869™ 0.1981" 00231
Malaysia 2004 0 (-5.3153) (2.6653) (0.6273)
. -2.0205" 0.6426™ 0.3581™
Switzerland 2003 2 (-6.7984) (4.4784) (4.8772)
0.2563" 3.2154™ 2.8589"
UK 2007 ! (-10.4357) (5.6831) (-7.8473)
FDI in Singapore by other investor country
. 1997 1.0551™ 0.0880° 00917
Ausiralia 0 (-5.6907) (1.8348) (-3.6765)
24045 03921 0.1855™
Germany 2005 2 (-6.7807) (-6.1956) (5.5892)
- g
{ ) { ) ( )
o 1.3061™ 00096 0.0030
Phiippines 1934 0 (-7.3880) (0.5216) (0.4406)
. 1.9408™ 0.1019" 0.0785"
Taiwan 2003 2 (-7.2002) (-3.5432) (4.7805)
. 1.5418" 00032 0.0187
Thaland 2007 0 (-9.8786) (-0.1585) (1.3383)
Critical Values for St
location of break, A 0.1 0.2 0.3 0.4 0.5
1% significant level -5.11 -5.07 -5.15 -5.05 -5.11
5% significant level -4.50 -4.47 -4.45 -4.50 -4.51
10% significant level  -4.21 -4.20 -4.18 -4.18 -4.17

Notes: TB is the date of the structural break; k is the lag length; St is the LM test statistic; Bt is the dummy variable
for the structural break in the intercept. Du is the dummy variable for the structural break in the slope.
Numbers in the parentheses are t-values. Critical values for the LM test stafistics are symmetric around A and
{1-A). Critical values for other coefficients follow the standard normal distribution. *, * and ™ denote statistical
significance af the 10%, 5% and 1% levels respectively.

Tables & and 7 present the test results based on the LM unit root tests with two structural breaks in
the intercept {Model AA) and with two structural breaks in the intercept and slope (Model CC). Relating fo
Model AA, the unit root null hypothesis is rejected for the source of FDI by region (excluding Europe), by
major investor country and by other investor country (excluding Australia, Indonesia and Thailand).
Whereas Model CC suggests that the unit root null is rejected for both the source of FDI by region, by
major investor as well as other investor countries. Overall, the resuits in Model CC are preferred to Model
AA because the former is the least restrictive and has the advantage of encompassing the latter.

The significant endogenously determined structural breaks for both models are reported in Tables 6
and 7. The breaks for FDI in Singapore by region, viz. Asia (both models), Europe {Model AA} and U.S.
(Model CC) are linked to the increase in cil prices in 2003 and 2004, and the global financial crisis in 2007.
Pertaining to the significant breaks associated with the FDI in Singapore by major investor and other
investor countries, viz. Hong Kong (both models), Malaysia {(both models), Switzerland (both models}, U.K.
(Model CC), Germany (both models), the Philippines (Model CC), Taiwan (both models) and Thailand
(Model CC), both the individual and commen external shocks that affected the source of FDI are the
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Mexican crisis in 1994, the sharp appreciation of the dollar in 1995 and 1996, the Asian financial crisis in
1997 and 1998, the crash of the dot-com bubble in 2000, skyrocketed oil prices due to Hurricane Katrina
in 2005 and the global financial ¢risis in 2007.

Table 8 summarizes the unit root test results whether the impacts of the external shocks on the
source of FDI in Singapore are transitory or permanent. Overall, the test statistics cannot reject the null
hypothesis of a unit root, suggesting that the external shocks mentioned above had only a transitory effect
on FDI in the city-state regardless of the source of the FDI either by region, major investor country or other
investor country. The temporary sensitivity of FDI to shocks reveals that (i) The FDI source regions and
countries were susceptible to the financial crises and the sharp increase in oil prices, which could
adversely affect the growth performance of the parents as well as the subsidiaries of foreign firms
aperating in Singapore. As a consequence, these temporary adverse shocks could discourage equity
capital investment, reinvested earnings and inter-company loans, of which FDI predominantly comprises,
during bad fimes. (ii) The financial crises have a tendency 1o delay the cress-border direct investments by
foreign firms in the host economy. (iii) Singapore has a high degree of trade openness and hence, its
major sources of FDI in the economy are vulnerable to external shocks,

Table 6: Results of LM unit root test with two structural breaks in the intercept (Model AA)

SERIES TB1 ~ TB2

R

FDI in Singapore b region

Asia 1993 2004 H -0.9541* 0.1852 0.6962™
(-4.7753) {0.9594) (3.5567')”
Europe 1997 20 ’ (:g:ggg?) (g:gggg) (035(?26329)
us M0 A0 Gy s o6

FD! in Singapore by major investor country
Hong Kong 2004 2008 1 (j406593§5 (?f;g;g) (221 1761622;
Jepn W30 Ty omw (0o
Malaysia 2000 2005 2 (05735231"; ?32763;1;; (044338f c',;
Switzerland 1993 2005 0 (1622125;;; (?f;gg) ?2%0787%;
UK T R Ay R

FD! in Singapore by other investor country
puskal 460 (G (o ok
Gemny 4 W00 Then  oms) (o
ndonesi W0 GEw e s
Phiippines 1994 1996 0 (17302;;; (:3;3333, (8;3223,
Tabven 7
Thailand 1993 2007 0 (:g:?;gg) (:(1):?‘11::3) (:g:%ig)

Notes: Critical values for the LM test at 10%, 5% and 1% significant levels = -3.504, -3.842, -4.545. °, ~ and ™ denote
statistical significance at the 10%, 5% and 1% levels respectively.

SERIES  TB1 TB2 K Sy Bir B%r Dk D2r
FDI in Singapore by region

. A5510™ 00988 -04526™ 0016  04595™

Asia 1986 2003 0 po13py  (06911) (28302  (14255)  (5.5601)

Furope 1993 2004 0 -13700"  0.2481 0.0716 00128 04930

Table 7. Results of LM unit root test with two structural breaks in the intercept and slope

(Model CC)
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SERIES TB1 TB2 K S Bly B2r Dir D2
(7.0725)  (15018)  (-04283)  (0.2014)  {1.9984)
204827 01916 14431 04441 06882
us. 20032007 1 (3133 (1.0518)  (-6.4821)  (42888)  (4.8753)
FDI in Singapore by major investor country
7496 04767 03799 00438 0.3469™
HongKong 2000 2006 1 49777y (38810)  (-64605)  (1.9633)  (7.1477)
13780 02511 0171 00794  -0.0268
Japan 1993 2003 0 ouapy asRM2)  (1.2581)  (14803)  (-0.4456)
. 14888 00080 00699  00687"  0.1755™
Melaysia 1994 2003 0\ a4ass (01322  (1.0459)  (24887)  (46191)
. 22166™ 02603 07198 01804  0.6484™
Swigerland 1998 2003 2\ Zoue  20681)  (4.8085)  (27914)  (5.9344)
25200 06430 34584™ 00548  -2.9249™
UK 20012006 1 h7504)  (15865)  (7.1535)  (0.2770)  (-8.1966)
FD! in Singapore by other investor country
. 12004 00164 01386 00009  -0.0388
Austialia 1986 2008 0 goe7a  (03528)  (29345)  (0.0303)  (-1.6750)
26740 02178 04452"  -0A040™  0.2728"
Germany 1996 2005 2 gussg)  (a5466)  (6.1436)  (47041)  (7.2483)
. 468607 00692 00309 00132 -0.0147
Indonesia 2003 2007 0\ 414309)  (3.0328)  (11543)  (10700)  (-0.6742)
o 15062 00151 01585 00100 0.0932
Phippines 1994 2007 0 gazeny  0.0005)  (-8.1256)  (1.6636)  (7.1081)
) 25343 00802" 01943 00687"  -0.1191™
Tawan 1995 2000 2 ge00)  (32568)  (87775)  (5454T)  (7.8520)
. 6286 00327 00013 00137 -0.0004
Thaland 1996 2007 0\ yoo40n (00162)  (0.0618)  (21498)  (-0.0242)
'CRITICAL VALUES FOR THE LM TEST )
ke 0.4 0.6 08
Mo 1% 5% 0% 1% 5% 10% 1% 5% 10%
02 616 559 -527 -641 574 532 633 571 -533
04 - - . 645 567 -531 -6.42 565 -532
06 - . - . . . %3 513 532
Notes. A; denotes the location of breaks. *, ™ and ™ denote statistical significance at the 10%, 5% and 1% levels
respectively.
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Table 8. Summary of all the LM unit root tests

Conclusion based on the
four models:
Ho: Unit Reot

Model A: Model C. Mode! AA: Model CC

He: Unit Reot Ho: Unit Roat H.: Unit Raot H:: Unit Root

FDI [n Singapore by reglon

Asia Do not reject Do not reject Reject Reject Reject
Europe Do not reject Reject Do not refect Refect Reject
u.s. Reject Reject Reject Reject Reject
FD!in Singapore by major investor country

Hong Kong Reject Reject ReJect Reject Reject
Japan Reject Reject Reject Reject Reject
Malaysia Reject Reject Reject Reject Reject
Switzerland Reject ~ Reject Reject Reject Reject
UK Reject Reject Reject Rejecl Reject
FDI In Singapore by other investor country

Australia D not reject Reject Do not rejest Reject Reject
Germany Reject Reject Reject Reject Refect
Indonesia Do not reject Reject Do nof reject Reject Reject
Philippines Reject Reject Reject Reject Reject
Taiwan Reject Reject Reject Reject Reject

Thailand Do not reject Reject Do not reject Reject Reject
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Conclusions

A large part of Singapore's economy is dominated by MNCs, which use the cily-state as regional
hub for international trade, financial and business services. Hence, apart from fostering international trade
and serving as an important regional financial centre, FDI has become an important feature of city-state’s
economy in terms of the transfer of the best available technology, employment generation and other
spillover effects. Despite its economy is highly open to both international trade and capital flows, it cannot
insulate itself against external shocks. In the empirical literature, there has not been any attempt to
ascertain whether the effects of external shocks on the source of FDI in Singapore are transitory or
permanent. In this study, we applied the LM unit root tests proposed by LS (2003 and 2004) on the source
of FDI in Singapore by region, major investor and other investor countries. The main advantages of the LM
unit roof tests over the standard unit root tests are firstly, the structural breaks are endogenously
determined from the data, and secondly, the sfructural breaks could vary by the source of FDI by region,
major investor and other investor country.

Our findings suggest that the impacts of the various external shocks on the source of FDI in the
city-state are temporary irrespective of the origin of investors i.e. either by region, major investor country or
other investor country. The significant break dates identified for the external shocks are closely linked to
the Mexican crisis, the Asian financial crisis, the global financial crisis and high oil prices. Since the
external shocks and FDI inflows are closely linked in the short run, the Singapore government should take
mitigating measures to alleviate the external shocks on FDI inflows. For instance, the devaluation of the
Singaporean dollar during the financial crisis pericd is instrumentai in reducing the acquiring cost for and
financing of foreign operations in the city-state. These measures o some extent might be able fo impede
either the cancelled or postponed investment plans by the foreign MNCs. Moreaver, the home currency
depreciation also tends to increase the nominal competitiveness of existing export-oriented FDI on one
hand, and to discourage the outflows of FDI on the other. In addition, the Singapore government should
assist the crisis-affected foreign affiliates to gain access to credit facilities so thai they would not
expetience financial difficulties to self-finance their operations or through reinvestments.

References

[1] Anwar, S. 2008. Foreign investment, human capital and manufacturing sector growth in Singapore,
Journal of Policy Modeling, 30: 447-453, hitp://DQI:10.1016/.[polmod.2007.12.008

[2] Cheong, K.C., Wong, CK. 2006. Asia Resurgent: Transformation, Growth and Infegration. Kuala
Lumpur: University of Malaya Press.

[3] Ghesquiere, H. 2007, Singapore’s Success: Engineering Economic Growth, Singapore: Thomson
Learning.

[4] Guo, J.J. and Yuen, Y.L. 2012. Productivity spillovers to local manufacturing firms from foreign direct
investment, Economic Survey of Singapore, First Quarter 2012, Ministry of Trade and Industry, p. 16-
27.

[5] Hall, A. 1994, Testing for a unit root in time series with pre-test data based model selection, Joumal of
Business and Economic Statistics, 12; 461-70, DOI: 10.1080/07350015.1994,10524568

(6] Islam, I. and Chowdhury, A. 1997, Asia-Pacific Economies: A Survey, London: Routledge.

[7] Jayawickrama, A., and Thangavely, S.M. 2010. FDI activities, exports and manufacturing growth in a
small open ecocnomy: An industry-wise panel data analysis, 4t Joint Economics Symposium of Five
Leading East Asian Universities, 28 — 29 Jan 2010, University of Hong Kong, Hong Kong.

[8] Kwong, K.S. 2001. Singapore: Dominance of Multinational Corporations, in K.S. Kwong, L.C. Chau,
F.T. Lui and L.D. Qiu (eds), Industrial Development in Singapore, Taiwan, and South Korea, London:
World Scientific Publishing Co. Pte Ltd, p. 1-55.

[9] Lee, J. and Strazicich, M.C. 2001. Break point estimation and spurious rejection with Endogenous unit
root tests, Oxford Bulletin of Economics and Statistics, 83: 535-58.

[10] Lee, J. and Strazicich, M.C. 2003. Minimum Lagrange multiplier unit root test with two structural
breaks, Review of Economics and Statistics, 85 1082-1089,

503



Journal of Applied Economic Sciences

[11] Lee, J. and Strazicich, M.C. 2004. Minimum LM unit root test with one structural break, Manuscript,
Department of Economics, Appalachian State University.

[12] Lumsdaine, R. and Papell, D. 1997. Multiple trend breaks and the unit root hypothesis, Review of
Economics and Stafistics, 79: 212-8.

[13] Ng, S. and Perron, P. 1995. Unit root tests in ARMA models with data dependent methods for the
selection of the truncation lag, Joumnal of the American Statistical Association, 90: 268 -281.

[14] Perron, P. 1989, The great crash, the oil price shock and the unit root hypothesis, Econometrica, 57:
1361-1401.

[15] Perron, P. 1997. Further evidence on breaking trend functions in macroeconomic variables, Journal of
Econometrics, 80: 355-85.

[16] Schmidt, P., Phillips, P.C.B. 1992. LM tests for a unit root in the presence of deterministic trends’,
Oxford Bulletin of Economics and Statistics, 54: 257-287. hitp: nlinelibrary.wiley.com/doi/10.1111.
1468-0084.1992.tb00002.x/pdf

[17] Sen, A. 2003a. On unit-root tests when the alternative is a frend-break slationary process, Joumaf of
Business and Economics Stalistics, 21 174-84.

[18] Sen, A. 2003b. Some aspects of the unit root testing methodology with application to real per capita
GDP, Manuscript, Xavier University, Cincinnati, OH.

[22] Wong, K.N. and Tang, T.C. 2011. Foreign direct investment and employment in manufacturing and
services sectors: Fresh empirical evidence from Singapore, Journal of Economic Studies, 38: 313-
330.hitp:/iwww.emeraldinsight.com/doiffull/10.1108/0144 3581111152427

[23] Wong, KN, Tang, T.C. and Fausten, D.K. 2009. Foreign direct investment and services trade:
Evidence from Malaysia and Singapore, Gfobal Economic Review, 38: 265-276.

[24]) Vougas, Dimitrios V. 2003. Reconsidering LM Unit Root Testing, Journal of Applied Statistics 30, 7:
727-741.http:/fwww.tandfonline.com/doifabs/10.1080/0266476032000076010

[26] Zivot, E. and Andrews, D. 1992. Further evidence of the great crash, the oil-price shock and the unit-
root hypothesis, Journal of Business and Economic Statistics, 10: 251-70. hitp:/iinks.jstor.org/
sici?sici=07350015%28199207%2910%3A3%3C251%3AFEOTGC%3E2.0.C0%3B2-7

** UNCTAD, 1994. World Investment Report 1994: Employment and the workplace, Transnational
Corporations, New York and Geneva: United Nations.

*** UNCTAD, 2014. World Investment Repart 2014: Investing in SDGs: An Action Plan, New York and
Geneva: United Nations.

*** Singapore Eccnomic Development Board, 2004. Annual Report 2003/04, accessed at
hitp:/fwww.sedb.com/edbisgfen _ukfindex/about usfannual_report_/annual_report_2003 html  (Date
accessed: February 27, 2013).







