IHS

 Making cities work \

Nt

IHS is the international institute of urban management
of Erasmus University Rotterdam

P

o

i V% &

MSc Programme in Urban Management and Development

Rotterdam, The Netherlands

Thesis

Title: Inward FDI and innovation in Asian countries

Name: Dewanti A. Wardhani

Supervisor: Martijn Burger, Ph.D

Specialization: Urban Competitiveness and Resilience

UMD 13

NN AN N ANAN NN



IHS
Making cities work 2 Af\AA-p
- ~= Erasmus Universiteit Rotterdam

MASTER'S PROGRAMME IN URBAN MANAGEMENT AND
DEVELOPMENT

(October 2016 — September 2017)

Inward FDI and innovation in Asian countries

Dewanti A. Wardhani
Indonesia

Supervisor: Martijn Burger, Ph.D

UMD 13 Report number: 1047
Rotterdam, November 2017



Summary

In many countries, FDI is considered an importampgonent of development, therefore many
developing countries have sought investment angjuled policies to attract FDI. Countries
seek FDI with the expectation that MNEs would bnirgyv technology and know-how to their
economy or spillovers. Evidence of this in existirggearch is contradictory; while some
studies have proven the existence of positive ®splis, others have found no trace of such
effects in the host country of FDI. Positive spibos can be seen in, among others, technology
and knowledge spillover in the form of innovatioctiaties. Fagerberg et al (2010) suggest
that innovation is not limited to high-tech actie; is an aspect in all aspects of economic
activities, not only new products and process bgb amprovements in logistics and
distribution, for example. Simple innovations irese areas may have large-scale economic
effects. Therefore, innovation is important for el@ping countries, including the developing
Asia. The present research aims to explain theéisakhip of FDI and innovation in selected
Asian countries, and identify the condition in whi€DI can have a positive effect on
innovation activities.

Using the absorptive capacity theory with moderatiariables human capacity, infrastructure
and institutional environment, the result of stated analysis is that evidence of this
relationship exists, although it is rare and indstesit across models. The relationship between
FDI and innovation depends on the moderating viesadnd the type of investment. It is found
that human capital positively determines the refeghip between FDI and innovation. This
finding is in line with previous research in thigogect. For example, Hall and Mairesse (2006)
found that firms with a greater share of highly eated employees are more likely to innovate.
Education is necessary for the host country inmi@@bsorb and internalize knowledge from
foreign firms and apply it locally. Additionallynvestment in the services sector is positive for
innovation activities compared to investment sectsuch as manufacturing and natural
resources. FDI in the service sector may have iiy@mselationship with innovation activities
because much of nature of the investment in tlagsés high-tech.

Keywords
Foreign direct investment, greenfield, innovatiabsorptive capacity, human capital,

institutional environment, infrastructure, servggetor, manufacturing sector, natural
resources sector

Acknowledgement



First, | would like to express my gratitude to MjarBurger, Ph.D for his guidance, support
and patience during the writing of this thesis. fiflals expert input and guidance has greatly
helped me in further understanding the conceptswttiods of analysis used in this research.

| would further like to thank Efstratia Arampatz any second assessor, whose insightful
comments have helped me in deepening my research

I would also like to express my gratitude to Prof. Ronald Wall as head of the UCR

specialization for inspiring me to study foreigmedit investment, as well as the UCR team
Dorcas Nthoki Nyamai, Mahlet Yilema and RupindemuK#or their kindness, patience and

constant support during the specialization andishgsriod. | would also like to thank IHS

staff, including Sharon, Cocky, Rene, Nigel and ®tar their hard work which have been the
backbone of IHS.

Thanks to Dhanya, Johan and Kenji, whom | haveeshary joys and trials with, who have
given me both moral and academic support duringomgryear abroad. | would also like to
thank all UMD13 students, who have introduced medw cultures and new perspectives,
whom | have shared new experiences with, whom kteankful to have met and be friends
with.

| am grateful to my friends Christie, Vanadia, Akb®lutiara, Kiko and Amanda for their
support.

My special thanks to my parents and my brothertlfh@ir constant support, patience and
attention.

Finally, | would like to thank LPDP and the Indormsgovernment for funding my study in
the Netherlands.

Alhamdulillah, | have been given this chance and opportunity.



Abbreviations

IHS Institute for Housing and Urban Developm

FDI Foreign direct invesmtent

MNE Multinational enterprises

WIPC World Intellectual Property Organizatit

GDP Gross Domestic Product

Min. Minimum

Max. Maximurr

Std Dev Standard Deviation

OECD Organization for Economic Cooperation and Degv@ent
WB World Bant

GIS Geographic Information System

UNCTAD United Nations Conference on Trade and Deelent
ICRG International Country Risk Guide

US$ US dollar:

MNC Multinational corporations

ASEAN Association of Southeast Asian Nations

GNI Grossnational incom

Table of Contents

SUIMIMABIY. ..ttt ettt sttt et st e bt e a b e s bt s bt ea e e besaeeu b e bt eae e st e ebesateseeebeentesbesueentebesatentebesasenaesbens



KBYWOIAS ... .ottt ettt sttt ettt e be e e e sesaestesaeseeneesees et ensesenaeseenessesseseensenessensensans iii

F ot o1 F=To [o 1= 0 0= o1 RS iii
ADDIEVIBLIONS. ..ottt ettt ettt h bkttt e st ebesbesbesbebeebe ke b e be b et eaesaesbesaeneenee v
TADIE OF FIQUIES ... ottt ettt saesae e e se e s e ese st e sensenseneenesaesaesaeneenees 1
LO{gF=T o] (=] i Il 011 o o (U X 1 (o o W USRS 1
I = T T4 o | o 18] o 1O OSSO RRSTTRP 1
1.2 Problem STAEIMENL.........ccciviiireerieere ettt sb et st es 2
1.3 RESEAICH ODJECTIVE ...ttt st st sb e s be bbb e 4
1.4 RESEAICH UESTHION.....c.ceiiiieiieiecie ettt sttt sttt e et et e st s e sbesbeessensesseessensesseensenses 4
1.5 Scope and LImItatiONS. .......coviverieeieirireresee ettt sttt ettt st steseeneesessessessensensens 4
1.6 SIgNIfICANCE OF STUAY.......ocviriiieeieeeie ettt st sttt s nsens 5
Chapter 2: Literature ReVIEW/ TREQIY......c.coiiiiereieeee ettt 6
2.1 LItErature REVIEWL.....c.ciueueiceiietiietere sttt b ettt sttt b e b b 6
2.1.1 Foreign Direct INVESIMENT (FDL).......coeoieieirieeiereeeeenere ettt 6
2.1.2 INNOVALIOML. ...ttt ettt st ettt s b ettt e bt b s b e st et et eaeebesbesbenseneebesbentan 10
2.1.3 FDI Spillover and Absorptive Capacity TNEOLY.......cccvvveieeerirerenereee e 13

2.2 Conceptual FramMEWOLIK...........ociiieieieiieietire ettt sttt s ss b sseesaesbessaenbesseeneen 16
Chapter 3: Resarch Design and Methads...........cccoveveiiiienininieesccee e 18
3.1 Operationalization: Variables and iNAICAIOrS........ccccvvviiiererereeieese s 18
3.1.1 Definition Of CONCEPLS....covviiiiiieie ettt sttt e e st ne s 18
3.1.2 Operationalization Of CONCEPIS......ccveviiieierie et s 19

3.2 RESEAICH SITAEOY......cirteeeieiieiseste ettt sttt ettt st se e e e seste st e senseseesesaesaestenseneenessensens 21
3.3 Data collection MEthQQ...........ccoueiriiriieee bbb 22
3.4 Data analysiS tECNNMIQUES........ccoviiirieieiee ettt sttt st se e e e eseseens 22
3.4.1 DESCrPLVE STALISHICS....ccueveeeieeieiiieieeee ettt st st sae e sesneeen 22
3.4.2 Inferential StALISTICS. ........coeireriieiee ettt sb e st s ebe b eas 22

3.5 Reliability @nd Validity.........ccocoveiiriiieiesiirieseseeese sttt st e et 24
Chapter 4: ReSEarCh FINAINGS.......ccoveveiririiiiieiere sttt sttt sttt st saenseneesesseeen 25
4.1 DESCIIPLIVE STALISTICS . .eeverieeiierieriieierte st eeesteste et este st et e e st estestesseestesbesreetessesseensesseeneessesseenes 25
4.1.1 INNOVALION 1N ASIAN COUNTIIES. ....eeiiiitiriietenteeeettetentesie ettt see st seebe et b et ebe st e e ese e e 25
4.1.2 Greenfield FDI in ASI&N COUNIIES........ccoeriieirieerieierete ettt 27
4.1.3 Local conditions iN ASIAN COUNTIES........ccereeeieerienienieiee ettt st ee 31

4.2 EMPIFICAI ANAIYSIS...c.eiieieieiiieierierie ettt sttt sa e sse st testesae e esessestesaenseneesessensn 38
4.2.1 Total FDI towards total patent and industtliagign application.............ccecevvvverecerennnnn. 40
4.2.2 FDI in service towards total patent and imdaisdesign application.............ccccceeeveenenne 43
4.2.3 FDI in natural resources towards total pad@atindustrial design application............. 46



4.2.4 FDI in manufacturing towards total patent amtlstrial design application.................. 48

4.2.5 Total FDI towards patent appliCation...........ccceveirirereriereeese e 50
4.2.6 FDI service tOWards PAENLS.........cceoeriririerieieieeieriesie ettt st ebe bttt 52

4.3 Factors which moderate the relationship betvidinand innovation.............ccceveeveeeevnnenne. 54
e T R =T [ T 1o ) 4 TSRS SRRPRRN 55
A.3.2 FDI SEOIA. ...ttt ettt et e sa et ettt e bt s b e sa e bt e st et e e naeeees 55
Chapter 5: Conclusion and ReCOMMENatiONS.........ccoerverieererienieieinese et eeeees 57
L 70 R 0] o3 16 £ [ ST RRST 57
5.2 LiMitatioNS Of FESEAICK......cc.iiieiitirtee ettt e be e ens 58
5.3 Recommendations for future reSEarChL...........coocovevniineencineeneeree e 59
1211 0] [TaT o |- o] 0|V TR STRSTTST 60
ANNEX 2: THS COPYIIGNT FOMM. ..ttt s neseen 86

vii



Table of Figures

Figure 1:
Figure 2:
Figure 3:
Figure 4:
Figure 5:
Figure 6:
Figure 7:
Figure 8:
Figure 9:

Figure 10:
Figure 11:
Figure 12:
Figure 13:

Patent application in SOUthEASt ASIa ......cccccuiiiiiiiiii et ara e e eans 3
[ LRl o AT o o] [Tor=TuTo o I Vo - XY - [T 3
Research area, generated USING QGIS......ccoi oot e e e e e e e e e s e e anreaeeeaeean 4
Foreign direct investment, net inflows (BOP, CUrre@nt USS) .......covevriveeveeireiveerecrecreereeeeere e e 7
Conceptual fFramMEWOIK ... . e e e e e e e e e e e e e e nrare s 16
Distribution map of iINNOVAtION iN ASIA ...eiiiciiiiicciiee e e e e e ereee s 26

INNoVvation in SOUThEASt ASIAN COUNTIIES .....uuuviiireiriiiiiiriiereiererereerreeereareerereeerereeeeereee—ere—————————————.. 26
INNOVALION iN SOULH ASIAN COUNTIIES cuvvveeiiiiiieieeee ettt e e e e et e e e s e s ee bbb s e eeaees 27
Total FDIin 2003 (left) and 2012 (Fight) ..ccveeeeiiiieee et 28

Total FDI 2003-2012 N MIlION USS ...t e e e e e e e e e e s e e e e s aaeenesaenenens 29
FDI in manufacturing sector in 2003 (left) and 2012 (right), in million USS.........ccoeevieerveerennnen. 29
FDI in service sector in 2003 (left) and 2012 (right) in million USS .....ccocoveeietveveecriceecrecrrenee 30
FDI in natural resources 2003 (left) and 2012 (right) in million USS .......ccevveveevecvecieereeereenee, 31

Figure 14: Total enrollment in tertiary education (in percentage of population).........cccoeevveeeviiieeincnnnenn. 32

Figure 15:
Figure 16:
Figure 17:
Figure 18:
Figure 19:

GNP APt s 33
Life expectancy in ASIan COUNTIIES.......uuviiiiie it e et e et e e e e e e e e arrr e e e e e s e e esnareaeees 33
Percentage of population with access to electriCity.......ccceccieeieeiiei e 34
Percentage of population using the internet.........ccccooercciiee e 35
Regulatory QUAlITY (AVEIAEE)....cccvii ettt ettt e ettt e e et e e e s eas e e e e e aaeeeeensaeeeennaeans 35

Figure 20: Investment profile in ASian COUNTIIES .....iiiiiiii ittt e e e are e e s aaeee s 36

Figure 21:
Figure 22:
Figure 23:

(€] 2 €101V o o TP TR 37
INFIation iN ASIAN COUNTIIES c.coooiiiieieieeeeeeeeeeeeeeeee e 37
Population (iN MIHIONS) ...eeiieiie e e e e e e e e e re e e e abee e e e nres 38

Figure 24: Histogram test for total FDI (aminvested) to check for normality before transformation (left)

.................................................................................................................................................................... 39
LI o] [l R oY o Tol =Y o e 1= 11 o o 1S 19
Table 2: Dependent Variables ...... ...ttt e e e e e et re e e e e e e e et r e e e e e e e eennarraaaeaaaean 19
Table 3: Moderating Variables ..........ocuuei i e s e e s aae e e eeba e e e e s ebe e e e e nanee s 20
Table 4: INdependent Variables .........c.ueii it e s e e e s e e e e ba e e e e sebeeeeenanee s 21
Table 5: CONrol VAriablEs .....ceiiiiiiii et e st e e s s ae e e s sbae e e ssabaeeesansaeeesanneeeen 21
Table 6: Summary of INNovation (2003-2012) .......coeeiiiiieiiiieee et e e et e e e s e e e erae e e eerbeeeessseeesenneees 25
Table 7: Summary of FDL, in MIlION USS......uiiiiiieceeee ettt ettt s saessaesete et e sbeesneeeneas 27
Table 8: Summary of moderating Variables ..........uuu i 31
Table 9: Summary of CONtrol Variables ..........eii i e e e e e sre e e e aaeee s 36
Table 10: Example of VIF in regression of patent applications as a dependent variable .............cccccee..... 39
Table 11: Panel regression and panel regression with interaction terms of total FDI ..........ccccccvvvveennnen.. 41
Table 12: FDI Service towards total patent and industrial design application ........cccocveeeviiieeincieeecccnnenn. 44
Table 13: FDI natural resources towards total patent and industrial design application..........cccccvveeeee.. 46
Table 14: FDI manufacturing towards total patent and industrial design application.......c..ccccccvveerinneen.. 48
Table 15: Total FDI towards patent appliCations ......ccceeeiiiiiiii e 51
Table 16: FDI services towards patent application........ccueeevieiie e 53



Chapter 1: Introduction
1.1 Background

Over the past decade, foreign direct investmenstesily increased. In 2016, the OECD
recorded a US$1.77 million of inward FDI worldwide significant recovery from the US$1.18
million in 2009, a year after the global economitsis. Similarly, outward FDI flow reached
US$1.4 million in 2016, an increase from US$1.08iam in 2009. Despite the blows in the global
economy, multinational enterprises (MNE) contino€dnduct cross-border investments.

There are four strategies which explain a firm'sisien to invest in a foreign country,
which are market-seeking, resource-seeking, effagieseeking and asset-seeking (Dunning,
1998). Therefore, a firm’s decision to invest ifoeeign highly depends on a host country’s assets
and which of the firm’s strategies it can help ifllf

Meanwhile, host countries seek foreign investmeamt tb the possibility of positive
spillovers. In many countries, FDI is consideredasmportant component of development, thus
policies are designed to attract FDI (Crespo anatdtoa, 2005). Countries seek FDI with the
expectation that MNEs would bring new technologg &now-how to their economidavorcik
and Spatareanu, 2005), or spillovers.

There are two types of spillovers from FDI, whick &ertical and horizontal spillovers. A
vertical spillover, also known as inter-industryllsper, occurs when domestic firms are affected
by firms with foreign equity participation througbackward or forward linkages, while a
horizontal spillover, also known as intra-industspillover, occurs when domestic firm
productivity is positively affected by the existenaf firms with foreign equity participation in the
same sector (Du, Harrison and Jefferson. 2011)leAuartical spillovers occur through contact
between MNEs and their local suppliers, horizostallovers occur horizontal spillovers occur
through a transfer of knowledge between MNEs andedic firms in the same sector (Javorcik
and Spatareanu, 2005).

An example of a horizontal spillover is innovatitmough technological diffusioi©€hina,

for example, is among the host countries with #ngdst FDI value and count. FDI in the country
resulted in a positive and significant effect todsamnovation in China’s provinces (Cheung and
Ping, 2004). In Argentina, Marin and Bell (20063@ffound a similar positive spillover effect
from FDI to local innovation capacity. However, Maiand Bell also found that there were
preconditions in which a positive spillover from F&ould take place in a host country. They
concluded that FDI by itself had no direct effecpositive spillovers. Marin and Bell concluded
that absorptive capacity, among other factors, laylarge role in the existence of positive
spillovers. Capacities which may induce positivil@gers include, among others, the qualities of
human capital, infrastructure, and institutionatimnment; the better these capacities, the more
likely FDI results in a positive spillover. Meanwdi Feinberg and Majumdar (2001) found that
MNEs operating in the pharmaceutical sector indndisulted in a technology spillover only to
other MNEs, while Indian firms gained nothing. Thayggested that the policy environment in
India at the time did not make technology spillofrem MNCs to local firms possible.



1.2 Problem statement

For developing countries, such as most of Southsiah and South Asian countries, FDI
in knowledge- and technology-intensive industries important to improve local knowledge,
human capital, and productivity. FDI is generayqeived to bring economic benefits to the host
country (Sjoholm, 2014). It is an important chanfal technology transfers and knowledge
spillovers (Fu, 2007). Advanced technology and keodge from abroad can encourage
innovation, as has been proven in China (CheundPamgi 2004; Fu, 2007).

Southeast Asia is an increasingly attractive regjiamarket for foreign investors (Sjoholm,
2014). According to data from the UNCTAD, FDI inuflbeast Asia began increasing rapidly in
the 1980s. Although a number of ASEAN countrieghsas Thailand, Indonesia and Malaysia,
suffered due to the 1997 Asian Financial Crisis| FDSoutheast Asia quickly increased after a
temporary drop. A similar recovery can also be oles after the global financial crisis of 2008.
According to Sjoholm 2014), Southeast Asia accofmts83% of world FDI inflow. Southeast
Asia’s performance in FDI inflow has been discussethany studies (Hsiao and Hsiao, 2006;
Kang and Jiang, 2012; Sjoholm, 2014). However, lieavatures have discussed the benefits of
FDI in the form of spillover effects. Existing siad have discussed spillover effects in Thailand
(Kohpaiboon, 2012), Vietham (Nguyen and Nguyen,80Mdonesia (Takii, 2004; Salim and
Bloch, 2009), and the Philippines, (Aldaba and Ala2010), among others. However, there is a
lack of literature which discusses FDI and its effen innovation in the host country in Southeast
Asia.

Asian countries successfully attracted FDI in tlestpdecade. However, have Asian
countries enjoyed spillover effects from such ecoiwoactivities from the countries? Has FDI
proven to be a channel for technological transé@id knowledge spillover? One way to measure
technological transfer and knowledge spillovehi®tigh innovation activities in the host country.
According to data from the World Intellectual PrageOrganization (WIPO), Singapore as of
2015 is the best performer among Southeast Asiamtdes in terms of patent application,
followed by Indonesia and Thailand. However, thexea high disparity. Countries such as
Cambodia and Brunei Darussalam are lagging belsn8idutheast Asian neighbors.

Compared to other Asian countries such as India@mda, Southeast Asia is also left
behind. In 2015, China, one of the countries withlargest FDI count and value in the world (Fu,
2007), is accountable for 1.1 million of the 1.7limn patent applications in Asia. Meanwhile,
India in 2015 registered 45,658 patent applicatiddsutheast Asia has much lower figures
compared to China and India. Even Singapore, teegeformer in the region in terms of patent
application, only registered 10,814 patent appbeet in 2015 while Indonesia, the second-best
performer, registered 9,153 patent applicatiorthénsame year
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The level of education in a country are among ttemynfactors which determine FDI
inflow (Noorbakhsh, Paloni, and Youssef, 2001)tum, multinational enterprises through FDI,
with the help of sufficient education in the hostntry, can be an important agent to promote
innovation activities with their advanced technglognd their investment on research and
development (Fu, 2007).

While the effect of FDI differs in every host copnptmany studies have explored and
concluded with a positive relationship between irdMaDI and technology spillover. This can be
observed in a number of developing Asian count(i&slal and Gocer, 2015). However, this
positive spillover comes with some preconditionglsas a certain level of human capital.



Such studies have provided rich insights into temtionship between FDI and its
spillovers. In Southeast Asia, studies on the imiahip between FDI and productivity spillover
have been explored, and the topic has been exédynsesearched. However, empirical studies on
the relationship between FDI and innovation anddlc&rs which determine their relationship the
case of Asia has yet to be thoroughly explored.

1.3 Research objective

This research aims to explain the relationship betwDI and innovation in Southeast Asia and
the factors which determine this relationship. Rert the research also attempts to identify which
sectors promote a productivity spillover.

1.4 Research question
Main question:
What is the relationship between FDI and innovatioAsian countries?

Sub questions:

What is the effect of FDI on innovation activiti@sAsian countries?
Under what condition does FDI have a positive éféecinnovation?
Which industries promote the most innovation?

1.5 Scope and Limitations

-
2000 3000 4000M

T T 1 <«
Figure 3: Research area, generated using QGIS




This research will explain the relationship betwdddl and innovation in Asian at a
country level. There are 10 countries which willibeluded in this research, which are Indonesia,
Malaysia, the Philippines, Vietnam, Thailand, Chilalia, Bangladesh, Sri Lanka and Pakistan
(Figure 3). While there are other Asian countres;h as Brunei, Myanmar, Laos, Iran, Saudi
Arabia and so forth, these countries are not iredudue to availability of data. The study will
focus on FDI and innovation in the ten countriethimm span of 10 years from 2003 to 2012.

1.6 Significance of Study

In the knowledge economy, innovation is consideasdone of the main drivers of
economic growth (Fu, 2007). The development obvation capabilities is crucial to ensure
competitiveness, both for developed and developogtries. Thus, countries, such as those in
Asia, seek FDI for the possibility of positive $pilers such as innovation. Many Asian countries
are still lagging behind its neighbors. Countrieshsas China and India are excelling in terms of
innovation, while others are still struggling. Tefare, it is relevant to explore the relationship
between FDI and innovation to achieve an understgraf the channels of which Asia, or in other
regions and countries, can develop its innovatapabilities. It is relevant to understand why such
discrepancies in innovation, as previously mentipnexist and what factors affect such
differences. It is also relevant in order counttesinderstand how to shape policies to gain the
most benefit from FDI.

This study can also contribute to the growing étare on the relatively new subject of FDI
and the impact on innovation activities in hostroes. Most existing research on the topic of
FDI spillover discusses productivity spillover, veagpillover and knowledge spillover. Although
the subject of FDI spillovers has been extensiaaly thoroughly discussed, the existing literature
on the topic of innovation as a knowledge spillagestill at a phase of infancy, and most research
in this topic focuses on China and developed castr



Chapter 2: Literature Review/Theory

2.1 Literature Review

2.1.1 Foreign Direct Investment (FDI)

Although western explorers have sailed across seamsuries ago, the concept of
globalization has become more relevant in thé' 2&ntury than ever before. The word
“globalization” refers to various aspects — soca@lltural, political. However, globalization is
largely associated with global economic integra(iéali and Reyes, 2007). Jenkins (2004, p.2),
who are among those who associate globalizatioh glibbal economic integration, defines
globalization as & process of greater integration within the world economy through movements
of goods and services, capital, technology and labor, which lead increasingly to economic
decisions being influenced by global conditions’.

Globalization has diminished barriers and countreeg increasingly linked and
interdependent through various activities, inclgdiforeign direct investment (FDI). The
increasingly interlinked and interdependent glokein part, credited to the flow of FDI across
seas. Lipsey (2003) defines FDI in both a macroramio perspective. In the macro perspective,
Lipsey defines FDI as “a particular form of thewlof capital across national borders, from home
countries to host countriestMeanwhile, the micro perspective, Lipsey said,mafies to explain
the motivations of the investment.

There are 2 types of FDI, which are greenfield stneents and brownfield investments.
According to Cheng (2006, p.203), greenfield FDIalves “an entry into a foreign market and
the establishment of a new affiliate in the hostritoy by another firm headquartered outside the
country, alone or with one or more partners”. Bréeld FDI, or merge and acquisitions, is “a
new operation that entails the purchase of aniegisirm by an acquirer headquartered outside
the country, alone or with one or more partne@nirmamount sufficient to confer control” (Cheng,
2006. p.203). Cheng concluded that MNEs may chapsenfield or brownfield entry into a
foreign market depending on the investor’s resajrite host country’s resources, and risks.

There are four strategies which explain a firm'sigien to invest in a foreign country,
which are market-seeking to find and serve new etarkesource-seeking to extract and process
natural resources; efficiency-seeking to invespiaduction for the global market; and asset-
seeking to establish partnerships with local fiforshe benefit of the MNE (Dunning, 1998).

Fierce competition can be seen in, for example{t®&ast Asia. The developing countries
of ASEAN have been competing to attract FDI to sequotential benefits for host countries
(Yussof and Ismail, 2002). Though academic litexedthave extensively discussed both positive
and negative impacts of FDI, empirical evidenceluding those provided by Yussof and Ismail,
indicate that FDI not only provides access to neshhology and managerial skills, but also new
capital.

Due to the positive externalities which can be gdiftom FDI, countries, both developing
and developed, attempt to make their policies asbgs-friendly as possible, which is among the
determinants of FDI (Alfaro et al, 2000). Othereatetinants of FDI include availability of labor
and resources, as Chidlow, Salciuviene, and Yog089) found in Poland. Further, Azam and
Lukman (2010), found that market size and infragtiee were positive and significant variables
in FDI inflow in India, Pakistan and Indonesia.



Although business-friendly policies may attract Fible benefits and positive spillovers
which a host country can capture from FDI largedpehds on the host country’s characteristics.
Local conditions may even limit the potential betsedf FDI (Alfaro et al., 2004).

2.1.1.1FDlinAsa

Over the years, developing Asian countries havactd much FDI, more than other
regions. According to the UNCTAD World Investmergd®rt published in 2017, developing Asia
received US$443 billion in FDI inflows in 2016. Bhis much larger to other developing regions
such as Latin America at $142 billion, and Afrida$s9 billion. The 2017 World Investment
Report found that developing Asia is the seconddstr FDI recipient, second to Europe. FDI
inflows to China has contributed a great deal ®\thlue; according to Chang and Lin (2003),
China was the largest FDI recipient among devebppmuntries in the 1990s. This trend seemed
to stay until the 2000s (Poncet, 2010).

FDI to Asian countries
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Figure 4: Foreign direct investment, net inflows (BoP, current USS) (Source: FDI markets)

According to Poncet (2010), international direcvestment flows to China began
increasing after a policy change in 1979, duringcWwht became open to foreign multinationals.
In the early stages after its policy change, Cleneouraged all flows of FDI into the country.
However, in the mid 1980s, China encouraged majle-tech and capital-intensive FDI projects.
The study on determinants of FDI inflow to Chinaeigensive. However, Poncet (2010), who
indicated that FDI inflow to China have been a ltestia restructuring of the export-oriented
production network, found that the most prevaletetminants in most studies are low labor cost,
infrastructure development, agglomeration and thgrek of openness. A large portion of FDI
inflow to China are in the manufacturing indust®oficet, 2010).



China is a large exporter of manufactured produstsording to Liu and Daly (2007),
China is still transitioning from low-tech FDI tagh-tech investments.

Aside from China, Southeast Asian countries have&o attracted the interest of
multinationals. Through the globalization of protlon, multinationals have evolved Southeast
Asian countries from a resource-based economy emfmorters (Felker, 2003). According to
Sjoholm (2014), Southeast Asia has largely sucakrdategrating into the global market through
FDI and trade. Northeast Asian countries have dmrted to this transition by investing in
Southeast Asian countries for labor-intensive safenanufacturing. Southeast Asia relies on the
presence and activity of multinational corporattonmaintain competitiveness and economic
growth, according to Thangavelu, Wei Yong, and Gwilaivan (2009).

Sjoholm (2014) found that FDI increase in South@ash over the years is credited to two
developments, which are technological changesdealagical changes in host countries.

Similarly, South Asian countries such as India,iftak, Bangladesh and Sri Lanka, have
seen tremendous increase in FDI over the yearsm@BEmaani, Xu, and Zhong, 2010). According
to Athukorala (2013), FDI flows to the region hatéstantially increased due to market-oriented
policy reforms. However, according to Thangamani, Znd Zhong (2010) FDI in South Asian
countries remain lower compared to the rest of AGiampared to other regions, South Asia
remains less attractive for multinationals. Bhavaty and Zhong (2011) cited that poor
infrastructure in South Asian countries may hamipet inflow. Further, the rate of domestic
savings in many South Asian countries is “not sigfit to finance for enough fixed capital
formation to accelerate growth in the region” (BéwayXu and Zhong, 2011, p144).

Most FDI to South Asia goes to India. In fact, diccounts for up to 90 percent of FDI
flow to the region (Athukorala, 2013). In Indias ervices sector contributed 60 percent to its
GDP (Mandal, 2016). FDI in the services sector,clhincludes financial, banking, insurance,
non-financial/business, outsourcing, research angldpment, courier, as well as technology
testing and analysis, has seen sustainable grovitie ipast decades, according to Mandal (2016).
With its large population, India attracts marketlsag FDI. However, FDI in India evidently
seeks to sell goods instead of produce goods (Ma@@&6). Recently, the Indian government
launched an initiative to increase FDI in the mawtiring sector through Make in India.

2.1.1.2 FDI and Spillover

Countries seek FDI due to, among others, the ptigsibf positive spillovers. Positive
spillovers include productivity (Koko, Tansini amféjan, 1996; Arnold and Javorcik, 2009),
(Barry and Gorg, 2005), and technology (Liu, 200835 MNEs make their technology and
managerial skills available to local firms, it revitable that local firms would learn and adopt.

Gorodnichenko, Svejnar, and Terrell (2007, p.3)irsefspillover as & transfer of
managerial practices, production methods, mar keting techniques or any other knowledge
embodied in a product or service". Thereare two types of spillovers from FDI, which aretieal
and horizontal spillovers. A vertical spilloversalknown as inter-industry spillover, occurs when
domestic firms are affected by firms with foreigjuéy participation through backward or forward
linkages, while a horizontal spillover, also knowas intra-industry spillover, occurs when
domestic firm productivity is positively affected lthe existence of firms with foreign equity



participation in the same sector (Du, Harrison Zefterson. 2011). While vertical spillovers occur
through contact between MNEs and their local se@pplihorizontal spillovers occur horizontal
spillovers occur through a transfer of knowledgeneen MNEs and domestic firms in the same
sector (Javorcik and Spatareanu, 2005).

The existence and extent of the spillovers vaifiies. causal relationship between FDI and
spillovers is heterogenous across countries. Véoilee studies argue that the existence of foreign
firms foster competition which, with some precormafis, results to increased productivity and
innovation in local firms (Arnold and Javorcik, Z)@Cheung and Ping, 2004), other studies have
found that foreign firms can cause direct compmtitivith local firms and result in crowding-out
effects (Meyer and Sinani, 2009).

Further, there are also a number of channels icwihie spillover effect of FDI can occur,
which are through reverse engineering, by reprodyuttie foreign firm’s technology; skilled labor
turnovers, in which local firms obtain the techrgit@l know-how of FDI firms from the skilled
workers; demonstration effect, where local firmsdastrate or imitate the technology in foreign
firms; and vertically from foreign firms to localgpliers through transfer of know-how and
training (Cheung and Lin, 2004).

There are few literatures which discuss the spait@ffects of FDI in Southeast Asia. The
more recent literature which discusses this sulbpeetsed on the effect of FDI to productivity in
the chemical and pharmaceutical sectors in Indart®siSalim and Bloch (2009), who found the
existence of a horizontal spillover in the formpodductivity spillover. They argued that FDI does
not automatically result in a productivity spillovdhey argued that there were three channels in
which FDI could result in a productivity spilloveFirst, the entry of foreign firms results in
competition and forces existing local firms to me$o efficiency. Second, spillover may occur via
employee turnover. Third, through a demonstratidecg where local firms imitate technology
introduced by foreign firms through research amgettgoment. The third channel, demonstration
effect, is closely related to knowledge spillowghjch is closely related to innovation activities i
host countries.

Indeed, Salim and Bloch, who conducted a firmdamalysis, found that firms with a
research and development (R&D) expenditure receteee productivity spillover than firms
which do not spend on R&D.

A research by Aldaba and Aldaba (2010) discusselibwgr effects of FDI to the
Philippines. They found that FDI spillovers existeatizontally from MNEs to domestic firms in
the same industry. Similar to Salim and Bloch, Alaaand Aldaba also found that absorptive
capacity is important to the existence of spillevieom FDI in the Philippines. They indicated that
the Philippines attracted FDI mostly in industigsich require less skills, and are labor-intensive
and import dependent. This is mainly due to theeabs of an efficient industry supply base. The
country thus has limited participation in the protion networks of MNCs in high-technology
industries, therefore the Philippines only saw tadi opportunities for spillovers (Aldaba and
Aldaba, 2010).

Meanwhile, Kohpaiboon’s (2006) study, which focusedechnology spillovers from FDI
in Thailand. Taking a different approach to mostdsts of FDI spillovers in Southeast Asia,
Kohpaiboon tested whether technology spillover nikely to occur in highly trade-restricted



industry compared to industries which are expoerded. Kohpaiboon found evidence of such
hypothesis and suggests that although the Phiggpimas liberalized the foreign investment
regime, its trade-restrictive policy has attrackal which are unlikely to induce technological
spillovers. Le and Pomfret (2011) studied technglsgillovers from FDI in Vietham and found
that spillover effects depend on the quality obladnd technology gap, in addition to the type of
investment and industry, among others.

Similarly, Takii (2004), who conducted a firm-levahalysis of productivity spillover in
Indonesia, found a positive productivity spillover firms with specific characteristics. He
indicated that the magnitude of spillovers is a#ecby technological gaps between locally and
foreign-owned plants, size and capital intensitgach locally owned plant, and expenditures on
employee training and research and developmenttgdin locally owned plants. For example,
Takii found that spillovers are relatively smallhdaeven negative, in industries with large
technological gaps in the initial year of the reskawhich implies that technological capability
in some local firms were not enough to facilitgdélsvers.

The subject of productivity and technology spill/éave been extensively discussed in
existing literature, not only in Southeast Asia.wdwer, there is a growing number of studies
discussing the spillovers of FDI to innovation wities in the host country.

Cheung and Ping (2004, p.26), who conducted a rels@m spillover effects of FDI on
innovation in China, stated that the presence odigm firms with their foreign products and
technologies can “stimulate local innovators toedep new products”, which cuts the trial-and-
error process and reduces risk for the manufactu@neung and Ping also state that spillovers
may occur vertically, from foreign firms to theadal suppliers through knowledge transfer.

2.1.2 Innovation

In the knowledge economy, innovation is consideasdone of the main drivers of
economic growth (Fu, 2007). The development obiation capabilities is crucial to ensure
competitiveness, both for developed and developountries. Thus, countries seek FDI for the
possibility of positive spillovers such as innowati Fagerberg et al (2010) suggest that innovation
is not limited to high-tech activities; is an asppaall aspects of economic activities, not ondywn
products and process but also improvements intlogisind distribution, for example. Simple
innovations in these areas may have large-scaleoetio effects. Therefore, innovation is
important for developing countries, including trevdloping Asia.

The OECD’s Oslo Manual for Measuring Innovation ide$ innovation as “the
implementation of a new or significantly improvebguct (good or service), or process, a new
marketing method, or a new organizational methdouisiness practices, workplace organization
or external relations”. It further categorizes tedinition into four types of innovation: Product
innovation, a good or service that is new or sigaiftly improved in technical specifications,
components, and materials; process innovationwaaresignificantly improved production or
delivery method in terms of techniques, equipmantl/or software; marketing innovation, a new
marketing method involving significant changes iroquct design or packaging, product
placement, product promotion or pricing; and orgational innovation, a new organizational
method in business practices, workplace organizaticexternal relations.
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Innovation and knowledge are tightly linked witlcédion and geography. This link is
highlighted in the concept of National Innovatiopst&ms, which underlines the importance of
“interactive learning and the r6le of nation-bagestitutions in explaining the difference in
innovation performance and economic growth acr@ssus countries” (Asheim and Coenen.
2005, p.10).

Today, firms are faced with turbulence and uncetyain the knowledge economy, thus
firms are advised to invest in innovation to creatd sustain competitive advantage (Johannessen,
Olaisen, and Olsen. 1999). Knowledge is thus ingmdrin creating innovation and a sustainable
competitive advantage. The human capital of a Bremployees is responsible for knowledge
created within a firm; studies have confirmed tvas with a greater share of highly educated
employees are more likely to innovate (Hall and félsse, 2006).

Studies have increasingly acknowledged that knogdespillovers from external sources
may impact innovation process and economic devetopr(Fritsch and Franke, 2004). Liu and
Zou (2007) agree that domestic innovative capdsityo longer based on domestic resources;
knowledge from one country transcends to anotheuth the activities of MNEs, among many
others, and contributes to the development of teldgical capabilities. According to Narula and
Zanfei (2005), MNEs use a variety of options thioughich innovation can develop and transcend
through borders, such as FDI, trade, licensingsssqmatenting activities, and technological and
science collaborations.

Fu (2007), has confirmed this hypothesis. He fotimat MNEs, through FDI, are an
important agent to promote innovation activitiesthwtheir advanced technology and their
investment on research and development. Fu foustdwthile FDI can have a positive effect on
the host country's innovation capabilities throdgtowledge spillover, but asserted that such
positive effect is determined by availability ofsaoptive capacity and the presence of innovation-
complementary assets in the host region. Furtherurkderlined the importance of provincial
capabilities, which affect the type of inward FBhina's coastal regions, with top universities and
research institutes, attract technology-intenanvestment while the inland region have attracted
investments which are mostly labor-, land- anduese-intensive. Thus, Fu found that knowledge
spillover from FDI in inland areas are limited.

Other than Fu, a number of academic literature® leyplored the relationship between
FDI and innovation, by using patent applicationsaasieasure of innovation as was done by
Cheung and Ping (2004). Like Fu and Cheung and, imgh of the study in this relatively new
topic have focused on China.

To estimate spillover effects on innovation in GhirCheung and Ping used patent
application to measure research and developmeptib®DI is measured per province per year.
Further, as a measure of input to research andaiewent activity, they included the human
capital in the form of personnel for science amthiécal development, as well as expenditures on
science and technical development. Cheung andadfsongested the effect of foreign exposure on
innovation by including the share of foreign fundaderprises export to its gross output. They
finally included GDP per capita in each provinceta#e into account the varying levels of
economic growth, thus the difference in innovatepacity.

Cheung and Ping covered 26 provinces over the eair8 years from 1995 to 2000. They
argued that a provincial-level analysis was necgsaa spatial proximity is “of crucial importance
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for technology and knowledge spillovers”. For tla¢adanalysis, they used the OLS (ordinary least
squares) model using the time-series and crosmsedata. As a result, they found high
correlation between science and technical developpersonnel as well as science and technical
development expenditure.

While Cheung and Ping focused on the locationakespf FDI, Liu and Zou (2008)
focused on China’s high-tech industry and diffei@et FDI into the modes of entry, greenfield
or mergers and acquisitions, to see how it woulelcainnovation in the country. Instead of using
patent applications to measure innovation, Liu Zod instead used the ratio of new product sales
to the total sales of indigenous Chinese firms sala-sector. They found that both greenfield FDI
and M&A activities positively affect innovation iocal Chinese firms in different ways. While
greenfield FDI has generates technology spillottesugh R&D activities of foreign firms, M&A
activities positively influence innovation of lodaims only through inter-industry linkages.

Liu and Buck (2007) conducted a similar researciCbima’s high-technology industry,
but focused on the different channels for technpkgllover. They found that R&D activities by
multinational enterprises in the host country digantly affects the innovation performance of
domestic firms, but only when absorptive capadatinithe equation. This finding is similar to that
of Fu (2007), underlining the importance of absemtcapacity, who indicated that positive
spillover effect of FDI were only observed in pnoses with top universities and research
institutes. Cheung and Ping also found that sevfardbrs significantly determined innovation
output, which are science and technology persaamglscience and technology output.

Such factors or preconditions have been thoroughlgied. Marin and Bell (2006), for
example, found that FDI by itself had no direcieetfor positive spillovers in the host country;
that there were preconditions in which a positigél@ver from FDI could take place in a host
country. They concluded that absorptive capacityprgg other factors, plays a large role in the
existence of positive spillovers.

There are various factors or preconditions whichld¢aexplain the effect of FDI on
innovation activities in host countries. Howeveng tvariables generally fall into two main
categories, which are absorptive capacity and Faracteristics. These characteristics were also
highlighted by Crespo and Fontoura (2007) in theiew of studies of FDI spillovers.

Crespo and Fontoura found that one of the mostitapbdeterminant of FDI spillover is
absorptive capacity of the host country. In thepgr, they conclude that despite the varying
empirical findings related to the determinants DBi Bpillover, absorptive capacity is robust and
is a "fundamental precondition for enabling [thesthcountry] to capture indirect benefits from
FDI".

Absorptive capacity is also related to the techgickl gap between foreign and domestic
firms, as the concept of absorptive capacity rel&dea host country or firm's ability to internaliz
new technology brought by foreign firms. Thus, adowy to Crespo and Fontoura (2007), a
technology gap must exist in order for spillovessotcur. Therefore, the characteristic of the
investment itself is also taken into account, saslthe sector of the investment itself, whether it
is technology intensive or labor intensive. FurtiAertonietti, Bronzini and Cainelli (2014) in their
research also found a positive relationship betvwd2inand patenting activity only in the services
industry in Italian provinces. They found that kard=DI in the service sector positively affects
patenting in the knowledge intensive business sersector. In contrast, Antonietti, Bronzini and
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Cainelli did not find a positive relationship bewve FDI and local patenting activities in the
manufacturing sector.

Moreover, the entry mode of the FDI may also deteenthe existence of a spillover.
Crespo and Fontoura (2007) found that a greeniielelstment by a foreign firm, as opposed to a
merger and acquisition of a local firm by a foreifirm, almost guarantees a spillover as
completely new technology are introduced in the kosantry.

Crespo and Fontoura state that there are seveaahels in which FDI spillovers in the
mode of technological diffusion can occur, which demonstration effects, labor mobility, export,
competition, and backward and forward linkages wlitimestic firms. However, they agree that
the existence and magnitude of FDI spillovers ddpmemmany factors, all of which are related to
the characteristic of the investment itself, ad e&lharacteristics related to host countriegpsec
and firms.

2.1.3 FDI Spillover and Absorptive Capacity Theory

In 1990, Cohen and Levinthal's breakthrough redeavas able to measure a firm’s
innovative capabilities through the concept of apsee capacity. Cohen and Levinthal (1990,
p.128) define absorptive capacity as “the abilitydirm to recognize the value of new, external
information, assimilate it, and apply it to commalends”. In the context of innovation systems,
Narula (2004, p.2) defines absorptive capacityths ability to absorb, internalize and utilize the
knowledge potentially made available to them”. k\hile, Meyer and Sinani (2009, p.1,078)
state that absorptive capacity “captures firmditgktio utilize acquired knowledge, and thus to
increase their realized spillovers”. Thus, locahi which lack this capability may have a difficult
time catching up, and will be crowded out by forefgms.

Cohen and Levinthal’s publication had providedanidation for researchers to understand
the impact of FDI in host countries. Since thermatous studies have linked FDI and spillover
effects in host country to the country’s absorptapacity (Kinoshita, 2000; Girma, 2005; Kolasa,
2007). Marin and Bell (2006) even indicated that RBd no direct effect on the host country, and
concluded that absorptive capacity plays an impbrtale in technology spillover from FDI in the
host country. Most of these studies, however, Hacesed their discussion at the firm-level,
similar to Cohen and Levinthal’s firm-level anakysi

A study by Criscuolo and Narula (2008) discussenal technological accumulation to
absorptive capacity. It provided an understandiregpplying the absorptive capacity theory to the
national level. They found a relationship betweetpantry’s absorptive capacity to its level of
technological development. Specifically, they fouenmldence that once a country achieves a
certain level of absorptive capacity, absorptiod aatching-up processes occurs rapidly. This
process explained the rapid growth of Asian NIEsh@ 1970s and the 1980s (Criscuolo and
Narula, 2008). They, however, highlight that on@airdries are able to absorb and imitate
technological development created by others, thestinave the ability to invent on their own.

Salim and Bloch (2009), who conducted a researskédhe relationship between FDI and
productivity growth in Indonesia’s chemical and phaceutical sectors, took into account
Indonesia’s absorptive capacity by including reskand development expenditure in their model.
Prior to conducting the research, Salim and Blathtdished a hypothesis stating that domestic
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firms with research and development expenditura gare productivity spillovers compared to
firms without such expenditure. Their hypothesiswarrect.

Studies have increasingly linked absorptive capdacitthe innovation capacity of host
countries. Fu (2007), for example, examined the mi absorptive capacity in determining
innovation capabilities as a spillover from FDI.cdeding to Fu, there are four ways in which FDI
contributes to regional innovation. First is thralR&D generated by foreign firms, which directly
increases innovation outputs in the region. Secarday affect the innovation performance in
which they locate. Third, through a competitioneetf And finally, through advanced practices
and experiences in innovation management, resutiingpre efficiency in innovation (Fu, 2007).
However, Fu indicated that absorptive capacity nge @f the main condition for a positive
significant spillover.

There are a number of variables to measure abgerptipacity, which is through the
guality of human capital, infrastructure, and itngtonal environment. These are discussed below:

2.1.3.1. Human capital

According to Becker (1964), human capital referthoskills, knowledge and abilities of
individuals. Human capital is conducive, not ordy the development of knowledge but also for
a firm’s ability to absorb knowledgedn Uden, Knoben, and Vermeuj&014).

Absorptive capacity has been linked to the qualfthuman capital. For example, Narula
and Marin’s 2003 study on FDI spillovers and abseepcapacity in Argentina focused on the
human capital aspect of absorptive capacity. Naanlh Marin’s study concluded that spillover
effects from FDI must be internalized in orderifao benefit local firms. They indicated that lbca
firms in Argentina were not equipped with the catyao absorb and internalize spillovers (Narula
and Marin, 2003). On the other hand, Vinding (20@@)nd in Denmark’s manufacturing and
services industry, the share of highly educatedleyees and application of human resource
management practices is positively correlated téhability to innovate.

Kwark and Shyn (2006) specifically chose human teaais an absorptive capacity for
foreign technology through R&D spillover. They falmthat human capital stock is indeed a
dominant factor in explaining the growth of totabguctivity through foreign R&D stock.

The research byan Uden, Knoben, and Vermeul€¢R014), found positive relation
between human capital and innovation in a firmdex@vironment. Their research focused on
human capital and innovation in firms across Kenkanzania and Uganda. Specificallygn
Uden, Knoben, and Vermeulen found that the formaahing and employee slack time, a practice
conducted by firms, are activities which promoteowative output.

Thus, human capital is an important variable tdwapabsorptive capacity. The higher the
guality of human capital, the more a country oirian fis able to internalize and adapt to foreign
technology brought by MNEs through foreign direatastment. The quality of human capital can
be measured through education, both formal educatitraining and work experience, or, in more
recent literature, through total factor product{&mawazini, Manga, and Saa@008). Without
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sufficient knowledge and know-how, a firm will thieck the capacity to internalize foreign
technology.

2.1.3.2 Infrastructure

Absorptive capacity can also be measured througasimucture. Kinoshita and Lu (2006)
proxied absorptive capacity using infrastructuren@asure technological spillover from FDI. In a
panel data analysis of 42 developing countries,o8lita and Lu found that technological
spillovers via FDI only take place only take plagken the host country has sufficient level of
infrastructure. They indicated that such a resuleven robust after controlling for a possible
interaction effect between FDI and education. lmteof growth, Kinoshita and Lu also found
that infrastructure attracts further investment anturn results in economic growth. Kinoshita
and Lu argued that sufficient infrastructure ise-pequisite for positive spillovers from FDI in a
host country. The variables Kinoshita and Lu ugeprbxy infrastructure include telephone main
lines per 1000 workers and power generation capaaitong others.

More recently, Tang and Zhang (2016) have alsoelinkbsorptive capacity with the
quality of infrastructure. Their study focused @ambfits of FDI in China while taking into account
the absorptive capacity. They used a number oflbes to proxy absorptive capacity, including
infrastructure. Tang and Zhang found that “the bdjpa and technology of domestic firms
critically depend on the quality of physical infragture, ranging from roads and ports to energy
and telecommunication”. Further, they indicatedt thetter infrastructure supported domestic
firms to gain benefits from FDI.

Further, Nguyen et al (2009) describes physicatastfucture as a service system
associated with energy, water supply, transpoitectenmunications, sanitation and waste
facilities, flood protection and drainage. Infrastiure formed by both physical and intangible
constructs is considered an enabler of knowledge (Schutte and Snyman, 2006). According to
Schutte and Snyman, a strong IT infrastructure stgpport a healthy knowledge flow and can
promote rapid transfers of knowledge. Thus, stramgastructure can ensure the flow of
knowledge. On the other hand, weak infrastructareténder the flow of knowledge and mobility.

2.1.3.3. Institutional environment

The quality of institution in the host country ia @anportant measure of absorptive capacity.
Institutional quality as a measure of absorptiveacaty is a relatively new concept, but has been
an increasingly discussed in various studies. Atiogrto Levchenko (2007, p.2), institution
usually “refers to a wide range of structures whigtiect economic outcomes: contract
enforcement, property rights, investor protectibe, political system, and the like”.

Farole and Winkler (2012) indicate that weak ingitttns are linked to protectionism, and
thus foreign investors may be constrained fronyfelploiting their competitive advantages. This
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may therefore influence the absorptive capacityoohestic firms. Weak institutions are those with
high level of corruption and red tape. Weak insititoal quality is generally associated with lower
investment, slower productivity growth, lower pespta income, and slow output growth.
Meanwhile, a good institutional quality can promeymergy and complementarity between FDI
and local firms, thus promoting productivity spiérs, thus enhancing the benefits of FDI on
economic growth (Jude and Levieuge, 2015).

2.2 Conceptual Framework

Based on the literature review, there are sevengrtant concepts which have been
identified to answer the proposed research question

Human capital

Institutional
environment

Absorptive capacity theory

Figure 5: Conceptual framework

Innovation is a dependent variable while globakgnation measured as FDI is an
independent variable. The relationship betweendt#yendent and independent variable will be
tested using the absorptive capacity theory. Asipusly discussed, knowledge from one country
transcends to another through MNEs, among othemais, through activities such as FDI, trade,
licensing, cross-patenting activities, and techgiolal and science collaborations. This research
will focus on FDI as a channel of knowledge spidovwhile also taking into account the
absorptive capacity of the host country.
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Innovation is a dependent variable while globakgnation measured as FDI is an
independent variable. The relationship betweend#q@endent and independent variable will be
tested using the absorptive capacity theory. Asipusly discussed, knowledge from one country
transcends to another through MNEs, among othemais, through activities such as FDI, trade,
licensing, cross-patenting activities, and techgiglal and science collaborations. This research
will focus on FDI as a channel of knowledge spilgvwhile also taking into account the
absorptive capacity of the host country.

To moderate the effect of FDI on innovation, a nembf variables will be taken into
account. Taking note from previous literatures los $ubject, the three moderating variables are
human capital, infrastructure and institutional lguao proxy absorptive capacity. Absorptive
capacity determines how well a country can intezeatew technology introduced by MNEs. The
capability of human capital is among the determisdar local firms to assimilate and utilize
knowledge brought by foreign firms. Meanwhile, astructure is also an important factor in
enabling the flow and transfer of knowledge. Highalkity infrastructure can promote the rapid
transfer of knowledge, thus increasing the absegptapacity. Further, institutional environment
determines the quality of a government. Generatigng institutions are associated with higher
investment and higher productivity growth.
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Chapter 3: Resarch Design and Methods
3.1 Operationalization: Variables and indicators

3.1.1 Definition of concepts

The definition of the most significant conceptsdzhen literature are presented in the table

below.

Concept

Definition

Global economic integration

“a process of greater integration within the wartdbnomy through
movements of goods and services, capital, techgalad labor,
which lead increasingly to economic decisions béifigenced by
global conditions” (Jenkins, 2004)

Spillover

1) "a transfer of managerial practices, productiw@ihods,
marketing techniques or any other knowledge emioboidie
product or service" (Gorodnichenko, Svejnar, andélle 2007);
2) "the impact of foreign firms' presence on donegfatms'
economic performance” (Laenarts and Merlevede, 011

Innovation

1) “the implementation of a new or significantlypnoved product
(good or service), or process, a new marketing atktbr a new
organizational method in business practices, wadel
organization or external relations” (OECD, 2003)!the
application of new ideas to the products, processeasther
aspects of the activities of a firm that lead twé&ased value”
(Greenhalgh and Rogers, 2010)

Absorptive capacity

1) “the ability of a firm to recognize the valuercw,
external information, assimilate it, and applyitbommercial
ends” (Cohen and Levinthal, 1990); 2) "the abildyabsorb,
internalize and utilize the knowledge potentiallgae
available to them" (Narula, 2004)

Human capital

“the skills, knowledge and abilities of individual8ecker,
1964”

Physical infrastructure

“as a service system associated with energy, vsaigoly,
transport, telecommunications, sanitation and wiastities,

flood protection and drainage” (Nguyen et al, 2009)
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“refers to a wide range of structures which affsmnomic
outcomes: contract enforcement, property rightgestor
protection, the political system, and the like” ychenko,
Institutional environment 2007)

FDI characteristics

"FDI differs by the size and mode of entry; theunatof the
(production) techniques chosen; the trade oriesriadf the parent
company; the role of the affiliate in the globabguction network;
the type of activity that takes place; and the with which the
investment is made" (Fortainer, 2007)

Table 1: Concept definition

3.1.2 Operationalization of concepts

In this section, the concepts mentioned in the eptwal framework will be further

discussed and unbundled into several variables. vEn@bles are categorized into dependent
variables, moderator variables, independent vasabk well as the control variables. The first
table consists of the dependent variable, whighnsvation. The second table will compose of
the moderator variables, which are absorptive agpand FDI characteristics. The third table is
the independent variable, FDI. And the fourth tabléhe control variables.

Concept Variable Indicator Source Value
Number of Patent The more patent
Applications, residents| World Bank World applications, the
and non-residents Development Indicators | more innovative
Number of Industria
Design applications, The more industrial
residents and non- design applications,
Spillover Innovation | residents World Bank the more innovative

Table 2: Dependent variables
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Concept Variable Indicator Source Value
The more share o
tertiary-eduacated
Gross enrolment | World Bank World students, the
ratio, tertiary, both Development higher the human
sexes Indicators capital
Gross national The higher the
income (GNI) per GNI, the higher
capita World Bank the human capital
The higher the life
expectancy, the
healthier the
population, the
Human higher the human
Capital Life expectancy World Bank capital
More access to
Access to electricity means
electricity (% of better
population) World Bank infrastructure
Air transport, More air
freight (million transport, better
ton-km) World Bank infrastructure
The more internet
Internet users users, the better the
Infrastructure| (%of population) | World Bank infrastructrue
The higher the
regulatory quality,
the better the
International Country| institutional
Regulatory quality] Risk Guide (ICRG) | environment
The higher the
Absorptive investment
Capacity of profile, the better
Host Institutional the institutional
Moderating | Country environment | Investment profile| ICRG environment

f

Table 3: Moderating variables
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Concept Variable Indicator Source

Total and sectoral FDI
inflows (service,

Global economic manufacturing, natural
integration FDI resources) FDI Markets

Table 4: Independent variables

Variable Indicator Source

Annual growth rate of per Euro Monitor
Per capita GDP growth | capita GDP for year 2006 Passport

Euro Monitor

Population Total population (millions) Passport
Food anc
Agriculture
Land area Land area (square kilometers Organization, UN
Inflation % of rate of change World Bank WDI

Table 5: Control variables

3.2 Research Strategy

To answer the research question, secondary dalgsasnasing quantitative methods and
statistical techniques will be the research stsatefy choice. The nature of the research is
deductive. It aims to explain the relationship bedw a dependent variable (innovation) and
independent variable (FDI), using the absorptiveacéty theory, which refers to the ability of a
firm or a country to internalize foreign technologditionally, it has been assumed that FDI into
different sectors have different effects on innmrat Therefore, FDI has been categorized into
four sectors (high-tech, medium-high-tech, mediom-tech, and low-tech). This study also aims
to identify the conditions in which FDI inflow cawositively affect innovation. The nature of the
research questions are explanatory, and can besagdthrough secondary data analysis.

Further, the area of study consists of eight caemin Southeast Asia in the period of 10
years from 2006 to 2015, and thus aims at a broaeénstanding of the topic. In addition to the
dependent and independent variables, moderatablas are also included in the research. The
country-level scope of the study aims at gainifgaad understanding of topic, thus a secondary
data analysis can best facilitate the research.v@hnables required cannot be obtained through
primary data, thus a secondary data analysis widoployed.
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3.3 Data collection method

Quantitative data will be obtained from secondantine data sources from international

organizations. Eight Southeast Asian countries,aiatmdonesia, Thailand, Malaysia, Singapore,
the Philippines, Vietnam, Brunei and Cambodia, haeen selected for the study. The required
data for the study will be obtained from the se@gdiata sources which are listed below:

* World Bank World Development Indicators: The World Development Indicators is the
World Bank’s collection of development indicatoienpiled from officially recognized
international sources. Data in the World Develophiedicators are current and accurate,
and are at the national, regional and global lebata for indicators at the country level
for the dependent variable (innovation) and the enatbr variables (human capital,
infrastructure and institutional environment) isabed from the World Bank’s World
Development Indicators.

* International Country Risk Guide (ICRG): The ICRG is a commercial source for
country risk analysis and ratings provided by THRSFGroup. Two of the indicators in
institutional quality are obtained from the ICRG.

» FDI Markets: FDI markets is a data service from the FinanCiales, and is the most
comprehensive online database for greenfield invests. FDI markets provides real-time
monitoring of investment projects, capital investtse and job creation. Data on the
independent variable (FDI inflow) is obtained fréd| Markets.

» Euromonitor Passport Euromonitor Passport is a global market reseatatabase
providing insights on industries, economies andsaamers worldwide. Data for control
variables is obtained from Euromonitor Passport.

* FAO UN: The Food and Agriculture Organization operatedeurthe UN. The database
within FAO cover a broad spectrum of topics relatetbod security and agriculture. Data
for control variables is obtained from FAO UN.

3.4 Data analysis techniques
3.4.1 Descriptive statistics

In order to describe the data, dispersion metho&ata have been used to understand the
trends in the data. A summary of the data generat&thta displays the number of observations,
minimum and maximum value of the data as well asttlean and standard deviation value of the
data. Further, graphs, trend lines and pie chanie been used to see the differences in trends in
each country over the years. Moreover, thematicsweéth graduated colors prepared in QGIS
have also been prepared for some variables fauahrepresentation of the data.

3.4.2 Inferential statistics
Before progressing to inferential analysis in States important to conduct assumption tests in
order to confirm the validity of statistical analbys

1) Check for outliers: Cooks distance test is applied to measure infleemthe data. Based
on this test, outliers are removed for the fingression.
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2) Test for normality: A Shapiro-Wilk test is employed to test that ¢ch&ribution is normal.
The insignificant W value of the test confirms thfa@ residuals are normally distributed.
A geographical test is also applied for accuraapgua histogram and a Kernel density
test. Variables which are not normally distribuéed transformed into logarithm or square
root.

3) Test for multicollinearity : This test is to confirm that independent variabége not
perfectly multicollinear and that an independentalde should not be a linear function of
another.

4) Test for homoscedasticity The Breusch-Pagan test is to test whether oresiduals are
homoscedastic..

5) Test for model specification The Ramsey RESET tests whether or not a model
specification is correct.

6) Hausman test The Hausman test is to specify whether the regreswill use a fixed
effect or a random effect.

» Fixed effect: According to Borenstein et al (2010¥ fixed effect model assumes
that there is one true effect size in the analysid, that all differences in observed
effects are due to sampling error. Therefore, alfities in the analysis share a
common effect size. Based on the Hausman testaitlvised to use fixed effects
as opposed to random effect. This research is adedwn developing Asian
countries with a more or less similar level of depenent, and to analyze the
impact of variables that vary over time. Thereftine, fixed effect model is fitting
for the analysis.

* Random effect: In contrast to fixed effect, randeffiect model allows effect sizes
to differ (Borenstein et al, 2010). Therefore, thisra distribution in the true effects
sizes.

3.4.2.1 Panel regression

To answer the research question, a regressionsasahijl be performed on the panel data
of 10 Asian countries in the span of 10 years. gression analysis tests whether the relation
between a dependent variable and an independeableais linear (van Thiel, 2015). An example
of a positive linear relation indicates that arr@ase in the dependent variable leads to an irereas
in the dependent variable.

As previously mentioned, the dependent variablenisovation, proxied by patent
applications and industrial design applications,ilevithe independent variable is FDI. The
regression analysis will be performed to explaargdationship between innovation and FDI. The
panel regression will be performed using four iretegent variables separately. These variables
are total FDI, FDI service, FDI manufacturing andl Fatural resources. There are also three
dependent variables which will be tested separatetych are total innovation (total patent and
industrial design application), as well as patguligation and industrial design application.

In a regression result, the coefficient for a preati variable shows the amount of change
which can be expected in the dependent variablehes predictor variable changes by one unit.
Other predictor variables in the model are heldstamt.

23



3.4.2 Panel regression with interaction terms

A number of studies have tested the relationshigvdéxen FDI and innovation in host countries.
However, many have concluded that there is no tiaationship between the two variables.
Marin and Bell (2006) found that FDI by itself had direct effect or positive spillovers in host
countries. They indicated that there were precarditin which a positive spillover from FDI
could take place in a host country. Marin and Beticluded that there are factors which determine
the relationship between the two variables.

Therefore, a panel regression with interactiomgewill be employed. This study will use
moderator variables, derived from the absorptivyeacdy theory, to determine the relationship
between FDI and innovation in Southeast Asian aestThe moderator variables are human
capital, infrastructure and institutional environthe

3.5 Reliability and Validity

This research has a strong measurement validigoriiary data is obtained from authentic data
sources such as the World Bank, the World EconoRoocum, FDI Markets, the WIPO.
Euromonitor Passport, as well as UN’s Food and@djiire Organization. The indicators used in
this study is derived from concepts and theoripsc#ically the absorptive capacity theory. To
increase the robustness of the data analysis, i@ df regressions will be used, namely panel
regression, followed by panel regression with @téon terms. However, availability of data is a
challenge in terms of reliability. For example, somdicators contain missing values. Moreover,
while the scope of the research is country-leveAsia, not all Asian countries are included due
to availability of data. The 10 Asian countrieshie research are those which are the most complete
in terms of data.
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Chapter 4. Research Findings

4.1 Descriptive statistics

4.1.1 Innovation in Asian countries

Innovation is measured using patent and industdaign applications. Data on patent and
industrial design applications is acquired from tverld Intellectual Property Organization
(WIPO). A patent, according to the WIPO, proteatsiavention that offers a new technical
solution to a problem. This is different to thatredustrial design, which protects only the aesthet
features of a product.

Table 6: Summary of Innovation (2003-2012)

Obs Mear Std Dev Min Max
Patent applicatic 99 36200.5 105174.. 284 65277
Industrial desigt 99 33189.5: 108547.i 284 65758
application
Total patents & industri¢ 10C 68696.1. 212525.. 61¢ 131035!¢
design application
Observation 10C

A summary of the data is generated using StataléTé There are three indicators to
measure innovation, namely patent application (gatevipo), industrial design application
(industrial_wipo), and total patent and industrildsign application (wipo_total). From this
summary, it can be seen that there is a discrepmmoyg Asian countries in terms of innovation.
For example, for the variable of wipo_total, thésea large gap between the minimum and
maximum value in the data. This means that while oauntry accumulated 619 patent and
industrial design applications in a year, anotheuntry accumulated 1.3 million. Further
investigation into the data reveals that Sri Lamka004 produced 619 applications, while China
in 2012 accumulated 1.3 million applications. Expdty, China is also the country with the
highest value for both patent and industrial desigplications.

To visualize the differences in innovation in Asiaountries, a distribution map of
innovation activities in the form of accumulatedtgra and industrial design applications in
graduated colors is generated using QGIS. In Fi§uusing a natural breaks, or Jenks, method of
categorization in QGIS, the darker color indicdled there are more patent and industrial designs
applications in the country. Natural breaks catgdion is based on the natural groupings within
the data. It groups similar values and attemptadgimize the differences between the groups.

In Figure 6, China, as expected, is the darkestraoi the map. China is consistently the
darkest color on the map in 2003 and 2012. Thigatds that China is the most innovative among
the countries studied. Comparing innovation agésiin 2003 and 2012, it does not seem that
there is much of a change among the countriesekample, countries such as India, Thailand,
Indonesia, Vietnam, Pakistan, Bangladesh and thlgpihes stay the same color in both 2003
and 2012. Meanwhile, Sri Lanka is the lightest cole the map, indicating it has less innovation
activities compared to other countries in both 2808 2012.
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2003 2012

Figure 6: Distribution map of innovation in Asia (Source: WIPO, generated using QGIS)

To understand the trends in each country over dagsy a line graph is further generated
of total innovation, or total patent and industdaisign applications, in Asian countries. Due to
the disparity between regions, two separate grdpbare 6 and Figure 7, have been generated, to
see the difference in trends between SoutheashA&siantries and South Asian countries.

In Southeast Asia (Figure 7), Thailand, Malaysid brdonesia have competed for the most
patent and industrial design applications. Howewile the leading countries experienced highs
and lows in in innovation, over the years, Vietrama the Philippines have steadily increased the
number of patent and industrial design applicatiding steady progress of Vietnam, for example,
has surpassed Indonesia in 2012. Indonesia, Malays Philippines, Thailand and Vietnam are
countries with similar development level, in terofseconomic growth and human capital. This
may explain the similar and competing trends imiration between the Southeast Asian countries.

Innovation in Southeast Asian countries 2003-2012
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e ndonesia

= \lalaysia
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Figure 7: Innovation in Southeast Asian countries (Source: WIPO)
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Innovation in South Asian countries 2003-2012
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Figure 8: Innovation in South Asian countries (Source:WIPO)

Meanwhile, South Asian countries (Figure 8) showdifeerent case as opposed to the
collective progress in Southeast Asia. India ithatforefront of innovation, not only in South Asia
but in also continent. There is visible disparigtween India and other South Asian countries.
India leads innovation in South Asia, with an oveelming lead compared to Bangladesh,
Pakistan and Sri Lanka. Compared to Southeast Aiantries, South Asian countries is still
lacking. India is now among the leaders of techgpland innovation in Asia. In 2007, the Indian
government, in cooperation with the private sectaunched an initiative called the India
Innovation Growth Program, which aims at accelagatand introducing innovative Indian
technology to the global market.

4.1.2 Greenfield FDI in Asian countries

Data on greenfield FDI is obtained from FDI Marké&iBl is the independent variable, and
it will be further categorized into four types:db&DI (am_invested), FDI in the service sector
(inv_services), FDI in the manufacturing sector (imanufacturing), and FDI in the natural
resources sector (inv_natural). A summary of FDads generated using Stata (Table 7).

Table 7: Summary of FDI, in million USS

Obs Mear Std Dev Min Max
Total investmer 10C 2736.86. 4015.92. 0 19219.8:
FDI Service 10C 1609.941 2516.4¢ 0 16450.6:
FDI Manufacturin 10C 717.874. 1472.65! 0 7595.46!
FDI natural resourc: 10C 388.282. 1161.84! 0 9546.58:
Observation 10C

From this summary, it can be seen that the maxiseectoral investment is in the service
sector, at US$16 billion. This is much higher conepgato the maximum investment in the
manufacturing and natural resources sector. It seémat most investment by foreign
multinationals in Asian countries are spent ingbevice sector, as opposed to the manufacturing
and natural resources sector. Further investigatimnthe data shows that India in 2007 received
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the US$16 billion in FDI in the service sector2il1, India also attracted US$19 billion in total
greenfield FDI.

Figure 9: Total FDI in 2003 and 2012 (Source: FDI markets, generated using QGIS)

A graduated colors map of total FDI in 2003 and2@/&s generated in QGIS to visualize
FDI inflow to Asian countries. Similar to the magrgrated for innovation (Figure 9), the
categorization uses natural breaks. Countries dattker colors receive more FDI. It seems that
the distribution of FDI in terms of value is thevsain 2003 and 2012. All countries stay the same
color in 2003 and 2012.

Similar to innovation activities, China is considtg the darkest color on both maps in
Figure 9, thus indicating that it received the leighFDI both in 2003 and 2012. The large
population in China may explain the large amourff inflow into the country.

In terms of population, China has passed the dlfierbmark, making it a large market for
multinationals. Aside from market-seeking multioatils, the activity of seeking and serving new
markets, there may also be many efficiency-seekinfjinationals in China. Efficiency-seeking
invest in production for the global market, accogdito Dunning (1998). Many activities of
manufacturing by multinationals are conducted inn@h This may further explain China’s
overwhelming lead in attracting FDI compared toceotAsian countries.

Although India attracted the maximum amount of [téfal and FDI in the service sector,
as previously mentioned, it seems FDI inflow toigndonsistently large like China’s. FDI inflow
into India may be more dynamic compared to thedst@alow into China.

Meanwhile, smaller countries such as Pakistan amjBdesh have consistently attracted
lower FDI inflow compared to other countries in gtady.
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Total FDI
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Figure 10: Total FDI 2003-2012 in million USS (Source: FDI markets)

It can be seen in Figure 10 that FDI inflow to Ghiras been more consistent compared to
India. This explains why India attracted the maximualue of total FDI and FDI in the service
sector, but is still lower than China in Figurel@dia’s jump in FDI inflow in 2007 is caused by
the sharp increase in FDI in the service sectahaddigh both China and India offer a large market
for investors, China may be more attractive to stees for a number of reasons. For example,
Poncet (2007) found that infrastructure developn®aimong the determinants of FDI inflow to
China. Further, low labor cost and agglomeratiam a&so found to be important determinants
(Poncet, 2007). It may be that China has a highegl lof connectivity -- both in terms of physical
infrastructure and linkages between companiesmpased to India, thus attracting more FDI.

Data on foreign direct investment is obtained fr6®l Markets, which mainly tracks
cross-border greenfield investment. FDI marketssifees investment into a number of sectors. In
the manufacturing sector, as can be seen in Fiflir€hina consistently received to most FDI in
this sector both in 2003 and 2012.
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Figure 11: FDI in manufacturing sector in 2003 (left) and 2012 (right), in million USS (Source: FDI markets)
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A large portion of FDI inflow to China are in theamufacturing industry (Poncet, 2007),
thus explaining why China is the most prominentrtouin the manufacturing sector. Indonesia
is also a notable country in the manufacturing @edrailing behind China and India. The
manufacturing sector consists of various industrsegh as clothing and textile, to household
appliances and motor vehicles. Countries such @&saChdia and Indonesia may attract much
FDI in the manufacturing sector due to their ladgenestic market. Goods manufactured in the
country by foreign multinationals can be sold te large domestic market.

In the service sector (Figure 12), China has agtmacted the most foreign investments.
As previously mentioned, China population may attraarket-seeking multinationals, moreso in
the services sector. FDI in the service sectornuial and Malaysia have increased in 2012
compared to 2003. In India, the service sectondid make up of 60 percent of its GDP, according
to Mandal (2016). This may explain the large inse2&n FDI in the services sector in India in
2012 compared to 2012. Overall, FDI in the senseetor increased significantly in Asian
countries over the years.
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Figure 12: FDI in service sector in 2003 (left) and 2012 (right) in million USS (Source: FDI markets)

In Figure 13, Indonesia is arguably the most premimeceiver of FDI in natural resources
in 2003. In fact, Indonesia accounted for almostp@égcent of the total FDI inflow in natural
resources in the countries studied. Indonesiavissa archipelago and is rich in resources — this
may explain the high amount of investment in ndtisources in Indonesia. Indonesia was among
the countries affected by the 1997 Financial Cridiany subsectors suffered and collapse, except
for farm crop, fishery, and oil and gas mining (Khand Noy, 2007). Farm crop, fishery, and oil
and gas mining, along with electricity, water ar@menunication sectors, continued to grow
despite the crisis. According to Khalig and Noy(@2J) sectors hit the hardest include construction,
transport, hotel and restaurants, and service$iace.

However, in 2012, Vietnam is the largest receivieFDI in this sector, while Indonesia
only accounted for a small portion of investmenbamthe countries studied. Similar to Indonesia,
Vietnam is blessed with abundant natural resourtass making it a suitable country for
agricultural activities (Trung and Cuong, 2010)rtRar, according to Trung and Cuong (2010),
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Hanoi especially has moderate weather, fertile labtindant water, and irrigation and drainage
system, in addition to skilled workforce, a favdeabondition for agricultural investment.
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Figure 13: FDI in natural resources 2003 (left) and 2012 (right) in million USS (Source: FDI markets)

4.1.3 Local conditions in Asian countries
To understand the relationship between FDI andvation, it is also important to consider
the local conditions in Asian countries, which nragderate the relationship between the two
variables. There are three variables to represeat tonditions within countries, which are human
capital, infrastructure, and institutional qualitjuman capital consists of three variables which
are tertiary education enrollment (tertiary_edulNIGoer capita (gni), and life expectancy;
infrastructure is proxied by access to electri¢dlectricity), internet users (internet_users), and
air freight (air_freight); institutional quality iepresented by investment profile (investment) and

regulatory quality (wgi_regul).

Table 8: Summary of moderating variables

Obs Mear Std Dev Min Max
Tertiary educatiol 90 22.1861. 12.4123. 2.7301! 52.7470!
enroliment
GNI per capit 10C 2318t 2043.11. 45C 1015(
Life expectanc 10C 70.4049. 3.84921! 63.4583 75.3929:
Access to electricii 10C 84.8713 15.2755! 38.4078. 10C
Internet usel 10C .156611- .160660: .001638: .65¢
Air freighi 10C 1909.44i 3466.09! .01z 17193.8
Investment profil 10C 7.89558. 1.15484. 4 9.7¢
Regulatory qualit 10C -.264¢ 41662: -1.1 .61
Observation 10C
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It should be noted that there are only 90 obseymatout of the possible 100 observations
in tertiary education because some countries hageimg values. The trends in conditions of
human capital, infrastructure and institutionallgyan Asian countries is further discussed below.

4.1.3.1 Human capital
Tertiary education
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Figure 14: Total enrollment in tertiary education (in percentage of population) (Source: World Bank
World Development Indicators)

Education is among the most important quality widah improve human capital because
education is also important to increase knowledge skills. As previously mentioned, without
sufficient knowledge and know-how, a country magklahe capacity to internalize foreign
technology. Tertiary education enrollment variesoas Asian countries, but is steadily growing
(Figure 14). The World Bank World Development Iradtmrs measures tertiary education
enrollment regardless of age, and is measurepaxantage of the total population. In percentage,
As of 2012, more than 50 percent of Thailand’s pafian are enrolled in tertiary education.
Meanwhile, other countries are significantly behimtdailand, including China and India.
However, it is important to note that this datensasured in percentage of population, thus highly
populated countries such as China and India, warehinhabited by over 1 billion people, may
have smaller value in percentage but higher valueal count compared to Vietnam, which has a
population of less than 100 million people. In Fggd4 it can be seen that there are missing values
for tertiary enrollment in education for Sri Lanka.

Similarly, all countries have progressed in GNb&g national income) per capita over the
years (Figure 15). Data for GNI per capita, measureurrent US$, is obtained from World Bank
World Development Indicators. The higher the incomdicates the higher quality of human
capital. For example, countries with higher incomay be able to spend more on education
compared to countries with higher income. In FiglBe Malaysia is seen as the country with a
significantly higher per capita GNI compared toesth Malaysia’s GNI per capita has managed
to increase consistently in the last 10 yearsOBB2 Malaysia’s GNI stagnated, which may be gue
to the aftermath of the global financial crisi2®08. In 2012, however, Malaysia’s GNI reached
over US$10,000. Thailand and China have also gratehdily and consistently over the years.
Although initially Thailand has seen higher GNI papita. China has managed to overtake the
former in 2011 and 2012. However, countries sucBagyladesh and Pakistan have progressed
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slowly. In Bangladesh, this may be due to its lpgherty rate. It may be that in countries such as
Bangladesh and Pakistan have lower human capitapamed to countries with higher income
such as Malaysia, as well as China and Thailand.
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Figure 15: GNI per capita (Source: World Development Indicators)
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Figure 16: Life expectancy in Asian countries(Source: World Development Indicators)

Another variable to represent human capital isdipectancy. Life expectancy, measured by the
World Bank World Development Indicators, indicatee health of a population. The longer the
life expectancy, the longer a population is ablprtmduce goods and services. According to (de la
Croix and Ricando, 1997, p.1), life expectancy meyxy for good health that “reflect desirable
performance of a society”. Life expectancy in As@untries have steadily increased over the
years (Figure 16). Although life expectancy vamlesoss countries, most have shown a similar
growth rate. Countries with higher life expectanoglude Vietnam, China, Malaysia and
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Thailand. Meanwhile, countries such as Pakistan laddh have seen lower life expectancy,
ranging from about 60 to 70.

4.1.3.2 Infrastructure

Infrastructure is an important variable to measaibsorptive capacity. The higher the
quality of infrastructure, whether physical pubinfrastructure or digital infrastructure indicate
the higher the capacity of a host country to ab&odowledge from foreign firms. Kinoshita and
Lu (2006) in their paper even argue that sufficierfitastructure is a pre-requisite for positive
spillovers from FDI in a host country.

Access to electricity is one way to measure thdityuat infrastructure in a country (Figure
15). Most Asian countries have sufficient accesséotricity. Up to 100 percent of the population
in countries such as China, Malaysia, Thailand\&etham have access to electricity. Meanwhile,
the majority of the population in Indonesia, PakmstSri Lanka and the Philippines also have
access to electricity. Bangladesh, however, idingabehind other Asian countries, although its
numbers have steadily grown over the years. Whilewtries such as China, Malaysia, Thailand
and Vietnam are more urbanized with populated rpetitans, it may be that Bangladesh is less
urbanized. Thus, percentage of population with s&de electricity is still low. However, the
percentage continues to increase. In 2003, onlytadf® percent of Bangladesh’s population have
access to electricity. In 2012, the number increaseé0 percent.
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Figure 17: Percentage of population with access to electricity (Source: World Development Indicators)

Digital infrastructure can be measured through ghecentage of population using the
Internet. Further, the more connected a populatido the Internet, the more knowledge it can
acquire by accessing the Internet. The percenthggesnet users in Asian countries vary, but
most show growth over the years. In Figure 18, y&ais the country with the highest percentage
of population using the internet. As of 2012, o8@rpercent of Malaysia’s population use the
Internet. Meanwhile, China has seen significantwginoover the years, reaching about 40 percent
in 2012.
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Figure 18: Percentage of population using the internet(Source: World Development Indicators)

4.1.3.3 Institutional quality

The World Bank Worldwide Governance Indicators nuees regulatory quality using an
index, with a score of -2.5 to 2.5, with higher rhers corresponding to better governance.
Regulatory quality is measured using a number atepts, such as investment freedom, ease of
starting a business, burden of government reguaticade policy, competition policy and
investment climate for rural businesses. Ovetadl,ttend among Asia countries seem to be stable,
thus a graph of the annual average of the indggemerated. (Figure 19). In the last 10 years,
regulatory quality in Asian countries have rangeaf -0.35 to about -0.25. It is important to note
that regulatory quality some countries such as adeand Thailand is higher compared to others
such as Bangladesh, Pakistan and Indonesia. Malaysi Thailand are the only countries which
consistently score above 0.

Regulatory quality (average)
oos 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
0.1
-0.15
-0.2

0.25 NN

-0.3

Score

-0.35
-0.4
Year

Figure 19: Regulatory quality (average) (Source: World Bank World Governance Indicators)
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Meanwhile, investment profile varies in each coynfFigure 20). The International
Country Risk Guide (ICRG) in its index assessesofacwhich affect the risk to investment
categorized into three subcomponents, which aretracn viability/expropriation, profit
repatriation, and payment delays. Each subcompasestored with a minimum of O as Very
High Risk, and a maximum of 4 as Very Low Risk. fidiere, the higher total of a country’s total
score of the subcomponents means the lower risk/estment, while the lower the score, means
the higher the risk to investment in the country.

Countries with higher score in investment profibelude the Philippines, Thailand and
Malaysia. These countries are those with lesstoiskvestment. Meanwhile, countries with more
risk to investment include Pakistan and Bangladesh.

Investment profile (average)

Score

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Year

Figure 20: Investment profile in Asian countries(Source: World Bank World Governance Indicators)

4.1.3.4 Control variables

There are several control variables which will beluded in the analysis to control for
growth and development in the country. These ard®@ibwth, inflation and population. A
summary of these three variables are generated) (&tiata (Table 9). In GDP growth, the
minimum growth from 2003 to 2012 among the couststudied is -2%, while the highest is a
14% growth. A similar disparity can be seen inatiin, where the minimum value is about -5.9
percent while the highest is 22 percent inflation.

Table 9: Summary of control variables

Obs Mear Std Dev Min Max
GDP growtl  10C 6.20051« 2.5257: -2.32984! 14.2
Inflation 10C (7.24215 4.7110: -5.99193: 22.6733.
Populatior 10C (3.32e+0: 4.64e+0i  1.92e+0 1.35e+0!

Observation 10C
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A line graph is generated to further understandttéeds in GDP growth, inflation and
population in Asian countries.

Asian countries have observed different trendsiiP@rowth (Figure 21). China, despite
its highs and lows, continue to be the country whtéhhighest growth in GDP. Its highest year was
2007, where it touched the 14% mark. However, CRiEDP growth continued to decrease in
the following years. Meanwhile, countries such addyisia and Thailand, have even hit subzero
in GDP growth in 2009. This may be due to the éffand aftermath of the global economic crisis
in 2008-2009.
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Figure 21: GDP Growth (Source: World Development Indicators)
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Figure 22: Inflation in Asian countries (Source: World Development Indicators)
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Similarly, the countries have also seen differeenhds in inflation (Figure 22). For
example, Pakistan’s inflation rate would decreaserie year, but sharply increase in the next,
before significantly decreasing again the followiegar. Other countries such as Thailand has a
more consistent inflation rate over the years. Mdale, Malaysia’s inflation rate observed a
similar pattern to its GDP growth rate, sharplyrédasing in 2009.

Population
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800 e \|alaysia
600 Pakistan
400 = Philippines
e Sri Lanka

200
e=Thailand

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 e==V/ietnam
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Figure 23: Population (in millions) (Source: World Development Indicators)

In terms of population, China and India are expaigtthe highest populated countries,
with over a billion inhabitants. The two countrig® significantly more populated compared to
other countries in this study. While there are othighly populated countries in Asia such as
Indonesia, its population is just above 200 millior2012, far below both China and India.

4.2 Empirical Analysis

To answer the research question and sub-quesiiesential statistics is conducted with the
available data. Before performing a regressionyrapsion and diagnostic tests are conducted
before running a regression and interpreting #slis to increase the validity of statistical as&ly

7) Check for outliers: Cooks distance test is applied to measure infleemthe data. Based
on this test, outliers are removed for the fingression.

8) Test for normality : A Shapiro-Wilk test is employed to test that th&tribution is normal.
The insignificant W value of the test confirms thfa@ residuals are normally distributed.
A geographical test is also applied for accuradpguis histogram and a Kernel density
test. Variables which are not normally distribuéed transformed into logarithm or square
root. In most models included in this study, lotfaris are created for variables which are
skewed. For example, the histogram test for tofal @minvested) indicates that the
variableis not normally distributed (Figure 24). After ggltransformation|(_invested)
the variable seems more normally distributed.
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Figure 24: Histogram test for total FDI (aminvested) to check for normality before transformation (left)
and after log transformation (right)

9) Test for multicollinearity : This test is to confirm that independent variabége not
perfectly multicollinear and that an independentalade should not be a linear function of
another. Variables which values over 10 in this &&s removed.

Table 10: Example of VIF in regression of patent applications as a dependent variable

VIF
Ininv_se 2.22818:
tertiary_edu/10 4.298¢
life expectanc 3.28532:
In_gni 10.9600:
In_electricity 7.68893!
In_interne 10.1667.
sqrt_airfreigh 20.5844.
wgi_regu 9.09407!
investmer 2.96574i
wdi_are: 27.3557I
gdp_growtl 2.16512.
populatior 11.1381
inflation 1.80248.
Constar
Observation 87

For example in Table 10, the VIF of the variablédamd area (wdi_area), air freight
(sqrt_airfreight), GNI per capita (gni), interneteus (internet_users) and population are
above 10. Air freight, GNI per capita and interagrs are important moderating variables,
therefore, land area and population were remowad the final model.
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10)Test for homoscedasticity The Breusch-Pagan test is to test whether orasiduals are
homoscedastic. An insignificant result of the tesinfirms that the residuals is
homoscedastic and thus does not need a robust auinthi@ing a regression.

11)Test for model specification The Ramsey RESET tests whether or not a model
specification is correct. A significant value oéttest indicates that the model specification
is incorrect. A link test is further conducted tonéirm that the error term and the
independent variables are not correlated. An infggmt value of the P statistics confirm
that the model specification is correct.

12)Hausman test The Hausman test is to specify whether the regraswill use a fixed
effect or a random effect. In a fixed effect modak estimated that the correlation in each
observation is the same. Meanwhile, a random e#fecepts that there is variation in the
correlation in each observation. A significant tesfithe test indicates that a fixed effect
model shall be used for a regression.

After running assumption tests and transformingessary variables, there are two steps for
inferential statistics, which is 1) panel regreasiand 2) panel regression with interaction terms.
A panel regression and panel regression with iotena terms is conducted with three different
dependent variables (total patent, total industiésign, and total patent and industrial desigd) an
four different independent variables (total FDI, IFfervices, FDI natural resources and FDI
manufacturing). However, the discussion below améy @esults of pairings with significant
findings, which are total FDI, FDI services, FDkual resources and FDI manufacturing towards
total patent and industrial design application, &oihl FDI and FDI services towards patent
application. Other pairings showed insignificaggults.

4.2.1 Total FDI towards total patent and industrialdesign application
4.2.1.1 Panel regression

A panel regression is employed in order to undedsthe relationship between FDI and
innovation in Asian countries. After removing oetk, creating logarithm for the variables based
on normality and linearity tests, a fixed effectdpplied. The dependent variable is total
Innovation, measured by the total amount of patemt industrial design application, and the
independent variable is Total FDI. There are alseesal moderating variables to proxy the
absorptive capacity theory. Three variables repitgs@man capital, which are Tertiary education
enrollment, Life expectancy and GNI per capita.tier, infrastructure is measured by Access to
electricity, Internet users and Air freight. Redaly quality and Investment profile represent
institutional quality. GDP growth and Inflation eais included in the model as control variables.

Some variables are log transformed to fix varialléhl distribution which is not normal.
These variables are Innovation, Total FDI, GNIgegoita, Access to electricity, Internet users and
Air freight. The log transform affects the dateenpretation. Model 1 of Table 11 show a panel
regression, including the independent variable anudlerating variables, as well as a control
variable. The coefficients for the variables intlsathe amount of change in total innovation given
a change in the variables by one unit, or, if thBables are log transformed, by 10 percent. Other
variables are held constant.
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A panel regression with fixed effect is employadModel 1 of Table 6. The p-value of
the F test for the model is 0.000 (not includedrable 6), indicating that the model is highly
significant. The R-squared for fixed effects is7Zpfheaning that approximately 50 percent of the
variability of the dependent variable, total Inntea, is accounted for by the model, even while
taking into account other variables in the modeMiodel 1, it can be seen that FDI has a positive
and significant effect towards innovation with &ffwient of 0.0506. Because both Total FDI and
Innovation are log transformed, this means thaba8rcent increase in Innovation, or total patent
and industrial design applications, can be expeuwtbdn Total FDI increases by 10 percent.
However, it should be noted that the significaneeel is just below 0.1. Meanwhile, other
variables included in the regression do not shewgaificant sign.

Table 11: Panel regression and panel regression with interaction terms of total FDI
towards innovation (total patent and industrial design)

Model (2) (2) (3) (4) (5) (6) (7) (8) (9)
VARIABLES Innovati Innovati Innovati Innovati Innovati Innovati Innovati Innovati Innovati
on on on on on on on on on

Total FDI 0.0506* 0.109**  0.548 0.246 0.0998*  0.0524 -0.0620  0.0241 0.255

*

(0.03) (0.05) (0.49) (0.23) (0.04) (0.07) (0.13) (0.03) (0.20)

Tertiary -1.482 0.322 -1.194 -1.890 -1.970 -1.475 -1.145 -2.076 -1.729
edu
(1.87) (2.22) (1.89) (1.93) (1.85) (1.90) (1.91) (1.88) (1.88)
Life exp 0.153 0.171 0.171 0.176 0.211 0.152 0.105 0.159 0.140
(0.13) (0.13) (0.13) (0.14) (0.13) (0.14) (0.14) (0.13) (0.13)
GNI per 0.400 0.459* 0.462* 0.644* 0.307 0.398 0.342 0.525**  0.463*
capita

(0.24) (0.25) (0.25) (0.38) (0.24) (0.26) (0.25) (0.25) (0.25)
Electricity -1.735 -1.809 -1.820 -1.859 -4.471**  -1.728 -1.367 -1.514 -1.442
access

(1.13) (1.12) (1.13) (1.14) (1.83) (1.16) (1.20) (1.12) (1.16)
Internet 0.104 0.0867 0.111 0.0867 0.129 0.0996 0.103 0.0682 0.0838
users

(0.10) (0.10) (0.10) (0.10) (0.09) (0.17) (0.10) (0.10) (0.10)
Air freight 0.00099 -0.00835 -3.44e- -0.00647 0.0398 0.00120 -0.0376 -0.0168 -0.00587

1 06

(0.03) (0.03) (0.03) (0.03) (0.04) (0.03) (0.05) (0.03) (0.03)
Regulatory  0.292 0.225 0.197 0.284 0.425 0.293 0.323 0.878* 0.341
quality

(0.37) (0.37) (0.38) (0.37) (0.37) (0.37) (0.37) (0.51) (0.37)
Investment -0.0108 -0.0103 -0.00967 -0.0125 -0.0126 -0.0109 -0.00225 -0.00280 0.156
profile

(0.05) (0.05) (0.05) (0.05) (0.04) (0.05) (0.05) (0.05) (0.17)
GDP 0.00501 0.00534 0.00408 0.00601 - 0.00497 0.00033 0.0100 0.00707
growth 0.00011 2

6

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
inflation 0.00522 0.00523 0.00740 0.00436 0.00405 0.00522 0.00461 0.00443 0.00485

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
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Total FDI * -0.303
Tertiary
education
enrollment
(0.22)
Total FDI * -0.00720
Life
expectancy
(0.01)
Total FDI * -0.0266
GNI per
capita
(0.03)
Total FDI * 0.311*
Access to
electricity
(0.17)
Total FDI * 0.00075
Internet 6
users
(0.02)
Total FDI * 0.0182
Air freight
(0.02)
Total FDI * -0.0991
Regulatory
quality
(0.06)
Total FDI * -0.0254
Investment
profile
(0.02)

Constant -4.729 -6.778 -6.517 -8.043 -8.560 -4.664 -0.763 -5.782 -5.501

(8.84) (8.87) (9.01) (9.70) (8.90) (9.17) (9.90) (8.74) (8.86)

Observatio 82 82 82 82 82 82 82 82 82
ns

R-squared 0.507 0.524 0.516 0.513 0.534 0.507 0.514 0.529 0.516
Number of 10 10 10 10 10 10 10 10 10
countryid

Standard

errors in

parenthese

s

*** p<0.01,

** p<0.05,

* p<0.1

4.2.1.2 Panel regression with interaction terms
Models 2 to 8 in Table 11 shows the changes ofeva I otal FDI towards total Innovation
when the former interacts with different variablEsr example, Model 2, in which an interaction
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between Total FDI and Tertiary education enrollmenncluded, the coefficient for Total FDI
towards Innovation changes. Total FDI becomes msaeificant towards Innovation when an
interaction term between FDI and Tertiary educaéiorollment is included compared to when an
interaction term is not included. In Model 2, in ialih the R-squared is 52 percent with a
statistically significant p-value, the coefficidat Total FDI is 0.109. This means thata 1.1 petce
increase in Innovation can be expected when T@ahirfereases by 10 percent when an interaction
between Total FDI and Tertiary education enrollmsicluded in the model. The coefficient for
Total FDI is more statistically significant in Mdd2 (p<0.05) compared to Model 1 (p<0.01).

In Model 5, Total FDI also becomes statisticallgngiicant with a coefficient of 0.998
when an interaction between Total FDI and Accessléatricity is included in the model. This
indicates that a 1 percent increase in Innovatamnle expected when Total FDI increases by 10
percent in this model. Other variables in the medellable 6 do not indicate a highly statistically
significant coefficient.

4.2.2 FDI in service towards total patent and indusial design application
4.2.2.1 Pand regression

Model 1 in Table 12 shows results of a panel regoesThe dependent variable is
innovation, measured by the total amount of pasemt industrial design application, and the
independent variable is the value of FDI in thevieer sector. There are also other variables
included to proxy the absorptive capacity theotytek variables represent human capital, which
are tertiary education enrollment, life expectaranyd GNI per capita. Further, infrastructure is
measured by access to electricity, internet usetsaa freight. Regulatory quality and investment
profile represent institutional quality. GDP growshincluded in the model as a control variable.

Similar to the previous regression, several vaesbhre log transformed, which are
Innovation, FDI Services, GNI per capita, Accesslaxtricity, Internet users and Air freight. The
log transform variables are generated to fix vaeglvhich are not normal.

The panel regression result in Model 1 of Tabl@d2an R-squared of 0.533 or 53 percent,
meaning that approximately 53 percent of the vdriglof the dependent variable, which is total
innovation, is accounted for by the model, evenevtaiking into account all other variables in the
model. Further, the p-value of the F test is diatiy significant (not shown), indicating thateth
model is highly significant. The panel regressiesuits in Model 1 indicates that FDI in the
services sector is statistically significant angipee for Innovation with a coefficient of .0391.
This means that a 0.4 percent increase in Innavatn be expected when Total FDI increases by
10 percent, while other variables are held consEDlk in the services sector may positively affect
the growth of innovation in Asian countries duéfte high competition in the sector. Competition
forces local companies to innovate in order to s¢édgvant in the market.

43



4.2.2.2 Pandl regression with interaction terms

Models 2 to 9 in Table 12 shows the changes indéblices when it interacts with different
variables. In Model 2, an interaction term betwdddl in the services sector and Tertiary
education enrollment is included. The R-squaredtfes model is 53% with a statistically
significant p-value for the F test (not shown). Triesult for Model 2 indicates a statistically
significant coefficient for Total FDI; a 0.5 incs&in Innovation can be expected when FDI
Services increases by 10 percent.

The coefficient for FDI Services in Model 1 and Mb@ are equally significant (p<0.05).
However, Model 2 shows a larger coefficient for FE#rvice (0.0484), compared to Model 1
(0.0391)

Table 12: FDI Service towards total patent and industrial design application

Model 1 2 3 4 5 6 7 8 9
VARIABLES Innovati Innovati Innovati Innovati Innovati Innovati Innovati Innovati Innovati
on on on on on on on on on

FDI Service 0.0391* 0.0484* 0.204 0.0593 0.0541*  0.0452 -0.0388  0.0359 -0.0110

* * %k

(0.01) (0.02) (0.25) (0.14) (0.02) (0.04) (0.10) (0.02) (0.07)
Tertiary -1.798 -1.320 -1.658 -1.837 -2.096 -1.802 -1.451 -1.828 -1.823
edu

(1.73) (1.97) (1.75) (1.76) (1.75) (1.74) (1.79) (1.75) (1.74)
Life 0.155 0.162 0.159 0.159 0.171 0.153 0.120 0.156 0.159
expectancy

(0.12) (0.12) (0.12) (0.12) (0.12) (0.12) (0.13) (0.12) (0.12)
GNI per 0.406* 0.414* 0.426* 0.433 0.385* 0.395* 0.358 0.413* 0.400*
capita

(0.22) (0.22) (0.22) (0.29) (0.22) (0.23) (0.23) (0.22) (0.22)
Access to -1.712%* -1.841%* -1.852* -1.756 -1.978* -1.641 -1.438 -1.717* -1.657
electricity

(1.01) (1.05) (1.04) (1.06) (1.04) (1.10) (1.07) (1.02) (1.02)
Internet 0.114 0.113 0.124 0.112 0.113 0.104 0.116 0.113 0.110
users

(0.09) (0.09) (0.09) (0.09) (0.09) (0.112) (0.09) (0.09) (0.09)
Air freight 0.0161 0.0150 0.0155 0.0156 0.0166 0.0162 -0.0252  0.0160 0.0151

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.06) (0.03) (0.03)
Regulatory  0.380 0.389 0.368 0.388 0.324 0.369 0.359 0.426 0.331
quality

(0.34) (0.34) (0.34) (0.35) (0.34) (0.35) (0.34) (0.44) (0.35)
investment -0.0296  -0.0324 -0.0326 -0.0309 -0.0221 -0.0279 -0.0209 -0.0303 -0.0679
profile

(0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.06)
GDP -0.00280 -0.00284 -0.00368 -0.00264 -0.00206 -0.00271 -0.00526 -0.00250 -
growth 0.00295

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
FDI -0.0714
Services *
Tertiary
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education
enrollment

FDI
Services *
Life
expectancy

FDI
Services *
GNI per
capita

FDI

Services *
Access to
electricity

FDI
Services *
Internet
users

FDI
Services *
Air freight

FDI
Services *
Regulatory
quality

FDI
Services *
Investment
profile

Constant

Observatio
ns
R-squared
Number of
countryid

-4.615
(8.11)

86

0.533
10

(0.14)
-0.00240

(0.00)
-0.00296

(0.02)
0.0566

(0.05)
0.00206

(0.01)
0.0136

(0.02)

5194  -5.020  -5.025  -5.689  -4.408  -1.700
(8.23) (8.17) (8.61) (8.15) (8.26) (8.88)

86 86 86 86 86 86

0.535 0.536 0.533 0.542 0.533 0.538
10 10 10 10 10 10

-0.00612

(0.04)

-4.666
(8.17)

86

0.533
10

0.00695

(0.01)
-4.596
(8.13)

86

0.537
10

Standard
errors in
parenthese
S

*** n<0.01,
** n<0.05,
* p<0.1
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Further, Model 5 in Table 12, in which an interantiterm between FDI Services and
Access to electricity is included, also shows #stteally significant coefficient for FDI Services
The R-squared in this model is 0.542, meaningapatoximately 54 percent of the variability of
the dependent variable, which is total innovatisraccounted for by the model. In this model,
Innovation can be expected to increase by 0.5 pevekeen FDI Services increases by 10 percent
in this model. The coefficient for FDI ServicedMiodel 5 is more statistically significant (p<0.01)
compared to the coefficient in Model 1 and Model 2.

4.2.3 FDI in natural resources towards total patenaind industrial design application

Table 13: FDI natural resources towards total patent and industrial design application

Model (1) (2) (3) (4) (5) (6) (7) (8) (9)

VARIABLES Innovati  Innovati Innovati Innovati Innovati Innovati Innovati Innovati Innovati
on on on on on on on on on

FDI in 0.00480 0.0479* 0.269 0.131 0.00873 -0.00238 0.0696 -0.00605 0.0288

natural

resources
(0.01) (0.02) (0.25) (0.11) (0.02) (0.03) (0.07) (0.02) (0.06)

Tertiary -1.723 -0.876 -1.484 -1.694 -1.749 -1.697 -1.967 -1.689 -1.731
education
enrollment

(1.90) (1.89) (1.91) (1.89) (1.91) (1.91) (1.92) (1.88) (1.91)
Life 0.107 0.154 0.144 0.138 0.112 0.107 0.150 0.138 0.109
expectancy

(0.17) (0.16) (0.17) (0.17) (0.17) (0.17) (0.17) (0.17) (0.17)
GNI per 0.715**  0.703** 0.722** 0.769** 0.701** 0.720** 0.766** 0.690** 0.707**
capita

(0.33) (0.32) (0.33) (0.33) (0.33) (0.33) (0.33) (0.32) (0.33)
Access to -1.629 -1.654 -2.042 -1.814 -1.832 -1.619 -1.855 -1.656 -1.632
electricity

(1.52) (1.48) (1.57) (1.53) (1.62) (1.54) (1.55) (1.51) (1.54)
Internet 0.144 0.114 0.148 0.131 0.145 0.154 0.136 0.122 0.145
users

(0.10) (0.10) (0.10) (0.10) (0.10) (0.10) (0.10) (0.10) (0.10)
Air freight 0.0136 0.00802 0.0116 0.00904 0.0154 0.0129 0.0113 0.00803 0.0131

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)
Regulatory  0.140 0.0846 0.0973 0.131 0.161 0.129 0.136 0.242 0.138
quality

(0.37) (0.36) (0.37) (0.37) (0.38) (0.38) (0.37) (0.38) (0.38)
Investment  0.0219 0.0289 0.0218 0.0249 0.0201 0.0230 0.0198 0.0295 0.0332
profile

(0.05) (0.04) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05)
GDP 0.00107 0.00633 0.00226 0.00568 - 0.00181 0.00518 0.00629 0.00167
growth 0.00011

7

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
Population  -2.362 -2.156 -2.160 -1.995 -2.310 -2.286 -2.438 -1.901 -2.290

(1.73) (1.68) (1.73) (1.75) (1.74) (1.75) (1.73) (1.74) (1.75)
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FDI nat *
Tertiary
education
enrollment

-0.195**

(0.09)
FDI nat *
Life
expectancy

FDI nat *
GNI per
capita

FDI nat *
Access to
electricity

FDI nat *
Internet
users

FDI nat *
Air freight

FDI nat *
Regulatory
quality

FDI nat *
Investment
profile

40.82
(36.60)

33.37
(35.77)

Constant

Observatio 84 84

ns

R-squared 0.492 0.527
Number of 10 10
countryid

-0.00381

(0.00)
-0.0172

(0.01)
0.0208

(0.05)
-0.00298

(0.01)
-0.0103

(0.01)

34.25
(37.06)

31.24
(37.37)

39.53
(36.98)

39.33
(37.13)

38.86
(36.72)

84 84 84 84 84

0.502 0.503 0.494 0.493 0.499
10 10 10 10 10

-0.0370

(0.03)

30.02
(37.04)

84

0.509
10

0.00306

(0.01)
39.24
(37.08)

84

0.493
10

Standard
errors in
parenthese
S

*** p<0.01,
** p<0.05,
* p<0.1

4.2.3.1 Pandl regression

Model 1 in Table 13 shows results of a panel regoasof FDI in natural resources towards total
patent and industrial design. Model 1 has an Rygguaf 0.492, meaning that approximately 50
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percent of the variability of the dependent vaeabbtal innovation, is accounted for by the model.
Several variables are log transformed to fix nortygdroblem. These variables are Innovation,
FDI natural resources, GNI per capita, Access ¢gtatity, Internet users and Air freight. The
result of a panel regression indicates that FDhatural resources is not significant towards
innovation. Other variables are also not significdtowever, it is noted that GNI per capita is
positive and statistically significant (p<0.05)tlms model with a coefficient of 0.715. GNI per
capita is statistically significant with consistewiefficients in other models as well.

4.2.3.2 Panel regression with interaction terms

The results panel regression with interactions seane shown in Models 2 to 9 in Table 13. The
coefficient of FDI in natural resources shows thargges when interaction terms are included in
the model. In Model 2, in which an interaction teoetween FDI natural resources and Tertiary
education enrollment are included, the coefficfent-DI natural resources becomes positive and
statistically significant. This means that in tmedel, a 0.5 percent increase in Innovation can be
expected when FDI natural resources increases byetfent. However, the level of the
significance (p<0.1) should be noted. However,Fbi in natural resources as an independent

variable, only Model 2 shows a significant and pesicoefficient.

4.2.4 FDI in manufacturing towards total patent andindustrial design application

Table 14: FDI manufacturing towards total patent and industrial design application

Model (1) (2) (3) (4) (5) (6) (7) (8) (9)
VARIABLES Innovati Innovati Innovati Innovati Innovati Innovati Innovati Innovati Innovati

on on on on on on on on on
FDI in 0.00334 0.00292 -0.274 -0.119 0.0129 0.0704* -0.117 -0.0130 0.00931
manufactur
ing

(0.02) (0.03) (0.31) (0.17) (0.03) (0.04) (0.10) (0.02) (0.09)
Tertiary -1.467 -1.477 -1.576 -1.253 -1.528 -1.265 -1.062 -1.788 -1.472
education
enrollment

(1.89) (2.02) (1.89) (1.92) (1.90) (1.86) (1.91) (1.91) (1.90)
Life 0.123 0.123 0.103 0.105 0.124 0.0863 0.0571 0.131 0.122
expectancy

(0.13) (0.13) (0.13) (0.13) (0.13) (0.13) (0.14) (0.13) (0.13)
GNI per 0.467* 0.467* 0.443* 0.343 0.419 0.264 0.402 0.528**  0.469*
capita

(0.24) (0.24) (0.24) (0.29) (0.26) (0.26) (0.25) (0.25) (0.24)
Access to -1.893* -1.887 -1.607 -1.562 -1.869* -0.890 -1.159 -2.072* -1.896*
electricity

(1.08) (1.15) (1.13) (1.18) (1.09) (1.21) (1.24) (1.10) (1.09)
Internet 0.129 0.129 0.119 0.130 0.136 0.0644 0.108 0.122 0.129
users

(0.09) (0.09) (0.09) (0.09) (0.09) (0.10) (0.09) (0.09) (0.09)
Air freight 0.0152 0.0153 0.0148 0.0172 0.0170 0.0117 0.0134 0.0124 0.0151

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)
Regulatory 0.194 0.195 0.236 0.231 0.253 0.368 0.303 0.292 0.192
quality
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Investment
profile

GDP
growth

Population

FDI manu *
Tertiary
education
enrollment

FDI manu *
Life
expectancy

FDI manu *
GNI per
capita

FDI manu *
Access to
electricity

FDI manu *
Internet
users

FDI manu *
Air freight

FDI manu *
Regulatory
quality

Constant

Observatio
ns
R-squared
Number of
countryid

(0.37)
0.00245

(0.04)
0.00142

(0.02)

-2.995
(8.81)

84

0.463
10

(0.37)
0.00254

(0.04)
0.00138

(0.02)
0.00215
(0.14)

-2.969
(9.05)

84

0.463
10

(0.37)
0.0125

(0.04)
0.00057
3

(0.02)

0.00402

(0.00)

-1.484
(8.99)

84

0.469
10

(0.37)
0.00803

(0.04)

0.00048
1
(0.02)

0.0168

(0.02)

-0.855
(9.30)

84

0.467
10

(0.39)
0.00065
0

(0.04)
0.00076
8

(0.02)

0.0684

(0.13)

-2.652
(8.89)

84

0.465
10

(0.37)
0.00913

(0.04)
-0.00201

(0.02)

0.0285*

(0.02)

1.071
(8.98)

84

0.488
10

(0.38)
0.00704

(0.04)
-0.00299

(0.02)

0.0199

(0.02)

2.034
(9.75)

84

0.475
10

(0.38)
-0.00123

(0.04)
0.00438

(0.02)

-0.0466

(0.05)

-3.847
(8.85)

84

0.471
10

(0.37)
0.00453

(0.05)
0.00164

(0.02)

0.00075
6

(0.01)
-2.963
(8.90)

84

0.463
10

Standard
errors in
parenthese
S
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*** p<0.01,
** p<0.05,
* p<0.1

4.2.3.1 Panel regression and panel regression with interaction terms

Table 14 shows panel regression, both with and owithnteraction terms of FDI in
manufacturing as an independent variable towatdspatent and industrial design, or Innovation,
as a dependent variable. Model 1 has an R-squafed&8, meaning that about 50 percent of the
variability of the dependent variable, total innbea/patent and industrial design application, is
accounted for by the model. The R-squared in all@l®are similar. Several variables are log
transformed for normality. These variables are Wation, FDI manufacturing, GNI per capita,
Access to electricity, Internet users and Air fheig

FDI in the manufacturing sector, both with and withinteraction terms, do not indicate
a significant and positive correspondence towantis tnnovation. This shows different results
compare to total FDI and, especially FDI in thevems sector. In previous regressions, an
interaction term between the independent variatdetartiary education enrollment would have a
positive effect for the statistics of the indepamdeariable. The only significance can be seen in
Model 6, in which an interaction term between FDAnuafacturing and Access to electricity is
included, the coefficient for FDI manufacturing bates statistically significant with a coefficient
of 0.704. However, the level of significance (p3Ghould also be noted.

While FDI in the manufacturing sector may increaseductivity and wage in the host
country, it may not necessarily increase innovafidns may be because FDI in the manufacturing
sector in Asian countries are labor-intensive, tblignces of a technological spillover are low.
Many Asian countries are known for labor-intengwanufacturing industries. Countries such as
Indonesia, Vietnam, and Bangladesh are home to hadooy-intensive manufacturing industries,
such as textile and clothing apparel.

4.2.5 Total FDI towards patent application

4.2.4.1 Pand regression

The result of a panel regression of Total FDI talgapatent is shown in Model 1 of Table 15.
Model 1 has an R-squared of 0.492, meaning thaappately 50 percent of the variability of
the dependent variable, patents, is accountedyftiidmodel. A patent, according to the WIPO,
protects an invention that offers a new technioalt®n to a problem. This is different to that of
industrial design, which protects only the aesthétatures of a product. Further, patents are
territorial rights, according to the WIPO. Therefpthe rights are only applicable in the country
in which it was filed and granted. Model 1 does stodw a statistically significant coefficient for
all variables.

4.2.4.2 Panel regression with interaction terms

The panel regression with interaction terms is showModels 2 through 8 in Table 15. Similar
to the panel regression in Total FDI towards tttalovation (Table 11), an interaction between
total FDI and Tertiary education enrollment as show Model 2 results in a positive and
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significant coefficient for total FDI towards Paterat 0.109. This means that an increase by 1
percent in patents can be expected when Total R&¥eases by 10 percent. While Model 1 is
insignificant, Model 2 statistically significant thi a p-value of under 0.05. Interaction between
total FDI and GNI per capita (Model 4) also resuita significant and positive value for total FDI
towards patents at 0.532.

Table 15: Total FDI towards patent applications

Model (1) (2) (3) (4) (5) (6) (7) (8) (9)
VARIABLES  Patent Patent Patent Patent Patent Patent Patent Patent Patent
Total FDI 0.0334 0.109*%*  0.732 0.532**  0.0303 -0.0505  0.0459 -0.00200 0.413*

(0.03) (0.05) (0.51) (0.23) (0.04) (0.07) (0.04) (0.04) (0.23)
Tertiary 0.521 2.802 0.965 -0.491 0.549 0.292 0.268 -0.643 -0.579
education
enrollment

(2.19) (2.45) (2.20) (2.17) (2.23) (2.19) (2.29) (2.24) (2.26)
Life -0.0301 0.00612 -0.00680 0.0265 -0.0333  -0.00329 -0.0132 0.00996 -
expectancy 0.00564

(0.16) (0.15) (0.16) (0.15) (0.16) (0.16) (0.16) (0.15) (0.15)
GNI per 0.283 0.379 0.369 0.898**  0.286 0.372 0.290 0.462 0.509
capita

(0.29) (0.28) (0.29) (0.39) (0.29) (0.29) (0.29) (0.30) (0.31)
Access to -1.118 -1.350 -1.228 -1.418 -0.975 -1.344 -1.235 -1.169 -1.164
electricity

(1.35) (1.33) (1.35) (1.32) (1.89) (1.36) (1.39) (1.33) (1.33)
Internet 0.120 0.105 0.130 0.0863 0.119 0.310* 0.123 0.0930 0.0946
users

(0.10) (0.10) (0.10) (0.10) (0.10) (0.17) (0.10) (0.10) (0.10)
Air freight 0.0124* 0.0106 0.0124* 0.0121* 0.0124 0.0137* 0.0174 0.00860 0.00524

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Regulatory  0.459 0.383 0.333 0.474 0.455 0.394 0.462 1.148**  0.562
quality

(0.40) (0.39) (0.40) (0.38) (0.40) (0.40) (0.40) (0.53) (0.39)
Investment -0.00591 -0.00903 -0.00450 -0.0108 -0.00588 0.00017 -0.00522 -0.00365 0.293
profile 1

(0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.18)
GDP -0.0137 -0.0132  -0.0151 -0.0122 -0.0135 -0.0129 -0.0138 -0.00735 -
growth 0.00697

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
inflation 0.00974 0.00997 0.0127 0.00720 0.00977 0.00930 0.00956 0.00961 0.0104

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Total FDI * -0.410*
Tertiary
education
enrollment

(0.21)
Total FDI * -0.0101
Life
expectancy
(0.01)
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Total FDI * -
GNI per 0.0687*
capita i
(0.03)
Total FDI * -0.0161
Access to
electricity
(0.15)
Total FDI * -0.0340
Internet
users
(0.03)
Total FDI * -
Air freight 0.00056
9
(0.00)
Total FDI * -0.115*
Regulatory
quality
(0.06)
Total FDI * -
Investment 0.0481*
profile
(0.03)
Constant 7.994 4.345 5.642 -0.280 8.213 5.837 6.689 4.361 2.655
(10.57)  (10.51)  (10.63)  (10.90)  (10.85)  (10.62)  (11.11)  (10.53)  (10.87)

Observatio 81 81 81 81 81 81 81 81 81
ns

R-squared 0.492 0.523 0.508 0.532 0.492 0.507 0.494 0.521 0.516
Number of 10 10 10 10 10 10 10 10 10
countryid

Standard

errors in

parenthese

s

*** p<0.01,

** p<0.05,

* p<0.1

4.2.6 FDI service towards patents

In the panel regression and panel regression widraction terms conducted for the dependent
variable of patents and the independent variabfdin the services sector (Table 16), the results
do not indicate statistical significance of beloW®for any of the variables in any of the models.
However, it is important to note that interacticgtveeen FDI in the services sector and tertiary
education enrollment has a similar positive effectthe coefficient of FDI services, as can be
seen in Model 2 of Table 16. The coefficient forl E&rvices in Model 2 is 0.0487, which means
that a 0.5 percent increase in patent applicatanse expected when FDI increases by 10 percent.

52



Model 2 has an R-squared of .523, which meansthigab2 percent of the variability of patent

applications as the dependent variable is accodatdaly the model.

Table 16: FDI services towards patent application

Model (1) (2) (3) (4) (5) (6) (7) (8) (9)
VARIABLES  Patents Patents Patents Patents Patents Patents Patents Patents Patents
FDI 0.0264 0.0487* 0.176 0.254* 0.0249 -0.00496 0.00412 0.0407 0.0290
Services

(0.02) (0.03) (0.29) (0.15) (0.02) (0.04) (0.03) (0.03) (0.07)
Tertiary 0.526 1.786 0.697 0.230 0.564 0.668 0.314 0.182 0.527
education
enrollment

(2.15) (2.39) (2.19) (2.14) (2.21) (2.17) (2.17) (2.23) (2.17)
Life -0.0336  -0.0206  -0.0341 -0.00542 -0.0357 -0.0309 -0.0272 -0.0137 -0.0336
expectancy

(0.15) (0.15) (0.15) (0.15) (0.15) (0.15) (0.15) (0.15) (0.15)
GNI per 0.294 0.331 0.323 0.603* 0.298 0.351 0.360 0.314 0.296
capita

(0.26) (0.26) (0.27) (0.32) (0.26) (0.27) (0.27) (0.26) (0.26)
Access to -1.108 -1.482 -1.251 -1.584 -1.085 -1.443 -1.236 -1.261 -1.116
electricity

(1.25) (1.29) (1.29) (1.27) (1.29) (1.33) (1.26) (1.28) (1.28)
Internet 0.118 0.119 0.129 0.100 0.118 0.169 0.113 0.120 0.118
users

(0.09) (0.09) (0.10) (0.09) (0.10) (0.12) (0.09) (0.09) (0.10)
Air freight 0.0125* 0.0115 0.0121* 0.0122* 0.0125* 0.0125* 0.0111 0.0191 0.0124*

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Regulatory  0.549 0.554 0.528 0.629 0.554 0.603 0.840* 0.579 0.551
quality

(0.39) (0.39) (0.40) (0.39) (0.40) (0.40) (0.49) (0.40) (0.40)
Investment -0.0273  -0.0356 -0.0310 -0.0408 -0.0283 -0.0357 -0.0343 -0.0299 -0.0254
profile

(0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.07)
GDP -0.0166  -0.0175 -0.0177 -0.0164 -0.0166 -0.0176 -0.0147 -0.0168 -0.0166
growth

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
inflation 0.00955 0.0109 0.0106 0.00902 0.00965 0.0104 0.0103 0.00980 0.00955

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
FDI -0.181
Services *
Tertiary
education
enrollment

(0.15)
FDI -0.00219
Services *
Life
expectancy
(0.00)
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FDI
Services *
GNI per
capita

FDI

Services *
Access to
electricity

FDI
Services *
Internet
users

FDI
Services *
Air freight

FDI
Services *
Regulatory
quality

FDI
Services *
Investment
profile

Constant

Observatio
ns
R-squared
Number of
countryid

8.359
(10.21)

83

0.514
10

7.061
(10.23)

83

0.525
10

8.213
(10.28)

83

0.516
10

-0.0334

(0.02)
-0.00519

(0.06)
-0.0104

(0.01)
-0.0404

(0.04)

4.328 8.497 7.910 7.692
(10.41)  (10.41)  (10.26)  (10.24)

83 83 83 83

0.533 0.514 0.518 0.521
10 10 10 10

0.00077

9

(0.00)

6.782
(10.56)

83

0.517
10

0.00037
3

(0.01)
8.338
(10.31)
83

0.514
10

Standard
errors in
parenthese
s

*** p<0.01,
** p<0.05,
* p<0.1

4.3 Factors which moderate the relationship betweeRDI and innovation
Based on the research findings from the panel ssge and panel regression with
interaction terms, evidence which proves that FDpositively and statistically significant for
innovation is rare. Generally, an increase FDIasfound to have a positive effect towards the
growth of innovation in Asian countries, as carobseerved in the empirical analysis. Variables to
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represent the absorptive capacity theory, sucmfagstructure and institutional quality, do not
prove to have a positive effect. However, an irdeoa between FDI and Tertiary education
enrollment, a variable to proxy human capital, mfiesults in a positive and statistically significa
coefficient for FDI (Model 2 Tables 11, 12, 13,d%d 16). Further, FDI in the services sector also
seem to have a more positive effect on innovatmmpmared to FDI in other sectors (as seen in
Tables 7 and 10). This will be further discusseldwe

4.3.1 Education

The interaction between FDI and tertiary educatemroliment often results in a
statistically significant and positive coefficieiar FDI. This can be seen in the results of panel
regression with interaction terms in Tables 11, 12, 15 and 16. Tertiary education is those
conducted in a university or college, or similastitutions. Tertiary education is an important
means for the population to improve their skiltssithus also an important channel for knowledge
spillover; the more educated a worker, the easietife worker to absorb knowledge and know-
how from foreign multinationals. Education provesrésult in a positive effect for total FDI as
well as FDI in the services and natural resoureesoss. However, tertiary education has little to
no effect for FDI in the manufacturing sector. Tmay be because FDI in the manufacturing
sector in Asian countries are mostly labor-inteasithus an increase educated workforce would
have little to no effect.

This finding is in line with previous research inist subject. For example, Hall and
Mairesse (2006) found that firms with a greaterstad highly educated employees are more likely
to innovate. This firm-level research is also ralgwat a country level in Asia. Further, Fu ‘s (2P0
provincial-level research in China also confirmesirailar finding to that of Mairesse. Fu found
that FDI can have a positive effect on the hogtisovation capabilities through knowledge
spillover. However, this effect is determined byesal important variables, such as provincial
capabilities. China’s coastal regions is home  uaiversities and research institutes, thus it
attracts technology-intensive investment whichuimtincreases the innovation capabilities of the
province. Meanwhile in China’s inland areas, wheeequality of educational institutions is lower
compared to those in coastal regions, knowleddgmeer from FDI is limited.

4.3.2 FDI sector

Differences in regression results can be seen ambhgectors. For example, FDI in the
service sector (Tables 12 and 15) have a positieetdéowards patents and total innovation when
an interaction term between selected variablesnaheded, such as tertiary education enrollment
and electricity. FDI in the service sector may haymsitive relationship with innovation activities
because much of nature of the investment in thesoses high-tech. For example, FDI in the
service sector in India include, among others, roma, banking, insurance, non-
financial/business, outsourcing, research and dewednt, courier, as well as technology testing
and analysis (Mandal, 2016). Such subsectors arelkdge- and technology-intensive, thus it is
possible that a knowledge spillover occurs in fleistor. Further, FDI in the service sector is more
statistically significant towards innovation whettary education enroliment is included in the
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model, as seen in Table 7. This is expected, becanseducated population is more likely to
absorb knowledge and technology brought by a faréign.

Meanwhile, the effect of FDI in the manufacturingc®r towards innovation remains
unchanged (Table 8). Such a result also persists Wie dependent variable is changed. This may
be because most FDI in the manufacturing sect@sian countries are labor intensive, as opposed
to the knowledge-intensive service sector. It hasnbpreviously mentioned that Asian countries
have transitioned from a resource-based economexporters, thanks to the globalization of
production (Felker, 2003). According to Sjoholm 124D, Northeast Asian countries have
contributed to this transition by investing in Sueast Asian countries for labor-intensive stages
of manufacturing.

Previous research in this subject have also foundas results. For example, Antonietti,
Bronzini and Cainelli (2014) found a positive redaship between FDI and patenting activity only
in the services industry in Italian provinces. THewund that larger FDI in the service sector
positively affects patenting in the knowledge irsi@e business service sector. In contrast, they
did not find a positive relationship between FDdl docal patenting activities in the manufacturing
sector.
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Chapter 5: Conclusion and Recommendations

5.1 Conclusion

Global economic integration has diminished barraard countries are increasingly linked
and interdependent through various activities,uditig foreign direct investment (FDI). Lipsey
(2003) defines FDI as “a particular form of thewlof capital across national borders, from home
countries to host countries”. There have been sierstudies on both positive and negative
impacts of FDI in host countries. Positive spillvénclude, for example, productivity (Koko,
Tansini and Zejan, 1996; Arnold and Javorcik, 20@Barry and Gorg, 2005), and technology
(Liu, 2008). As MNEs make their technology and ngeréal skills available to local firms, it is
inevitable that local firms would learn and adopt.

Due to the possibility of positive spillovers whichn be gained from FDI, countries are
competing to attract FDI, through policies, amotigees. Although business-friendly policies may
attract FDI, the benefits and positive spillovetsch a host country can capture from FDI largely
depends on the host country’s characteristics. ILooaditions may even limit the potential
benefits of FDI (Alfaro et al., 2004). This resdasms to explain the relationship between FDI
and innovation in Asian countries and the factorsciv moderate the relationship, using the
absorptive capacity theory. Cohen and Levintha®(Q1$.128) define absorptive capacity as “the
ability of a firm to recognize the value of newtemal information, assimilate it, and apply it to
commercial ends”. In the context of innovation eys$, Narula (2004, p.2) defines absorptive
capacity as “the ability to absorb, internalize atitize the knowledge potentially made available
to them”. In the present research, there are thadgables to represent absorptive capacity, which
are human capital, infrastructure and institutieralironment.

Fu (2007) found that MNEs through FDI are an imaottagent to promote innovation
activities with their advanced technology and thewestment on research and development. Fu
found that while FDI can have a positive effecttbe host country's innovation capabilities
through knowledge spillover, but asserted that qaditive effect is determined by availability of
absorptive capacity and the presence of innovat@nplementary assets in the host region.
However, studies which link FDI and innovation mshcountries is limited and evidence varies.

To answer the first sub-question of the researaketh on statistical analysis, evidence
which proves that FDI has a direct relationshipaoyg innovation is rare. Further, evidence which
proves that FDI is positively and statisticallyrsfgcant for innovation is also rare. Generally, an
increase FDI is not found to have a positive eftegtards the growth of innovation in Asian
countries. However, to answer the second sub-gquegtiere are two factors which are found to
moderate this relationship, namely education anddebtor.

First, an interaction between FDI and tertiary edion enroliment, an indicator for human
capital, often results in a statistically signifitand positive coefficient for FDI. In other words
FDI, when supported by tertiary education enrolltnemay increase innovation activities in the
host country. This finding is in line with previoussearch in this subject. For example, Hall and
Mairesse (2006) found that firms with a greaterslad highly educated employees are more likely
to innovate. Education is necessary for the hosinty in order to absorb and internalize
knowledge from foreign firms and apply it locally.
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However, this also varies across sector. An intemaavith tertiary education enroliment
results in a positive and significant coefficient fotal FDI and sectors such as services andadatur
resources. In the manufacturing sector, howeveratg education has little to no effect. FDI in
the service sector may have a positive relationship innovation activities because much of
nature of the investment in this sector is highitéor example, FDI in the service sector in India
include, among others, financial, banking, insueamon-financial/business, outsourcing, research
and development, courier, as well as technologtinggsand analysis (Mandal, 2016). Such
subsectors are knowledge- and technology-intenius, it is possible that a knowledge spillover
occurs in this sector. Meanwhile, the effect of kDthe manufacturing sector towards innovation
remains unchanged (Table 8). Such a result alsispewhen the dependent variable is changed.
This may be because most FDI in the manufactumatps in Asian countries are labor intensive,
as opposed to the knowledge-intensive service sdetmther, to answer the third sub-question,
the service sector promotes the most innovatioksian countries. As previously mentioned, the
nature of FDI in the service sector in Asia maylgh-tech, thus enabling knowledge spillover to
occur.

5.2 Limitations of research
As with other studies, this research is not withibaifimitations. The limitations of the present
study are listed below:

1. Due to the unavailability of data in other Asiaruntries, the research Area is limited to
10 countries in the span of 10 years. The limitethber of observations may affect the
statistical analysis in Stata.

2. In the 10 countries included in the research, theeanissing values for several countries.
This may affect the calculation and analysis ofrdsearch.

3. There are many indicators which were selected fwesent moderating variables.
However, based on assumption tests conducted ta, Steany of these variables were
eventually not included in the empirical analy3ise exclusion of some of these important
variables may affect the analysis and results.

4. A lack of data in the provincial level in Indonedias also limited the research. The
research originally aimed to analyze the relatignsletween FDI and innovation in the
provincial level in Indonesia. However, due to eklaf data, the research is conducted at
a country level in Asia.

5. The FDI sectors in the research is not categotizsed on technology and R&D intensity
of the sector, thus the research is unable tolsedifference in the impact of high-tech
FDI compared to medium-high tech and low-tech Féx.example.

6. The research only conducts analysis in the hosttepwf FDI and does not include an
analysis on the source country of FDI. This alspliap to the characteristics of the FDI
itself; not only the sector of investment but alse motivation of the investment (market-
seeking, resource-seeking, efficiency-seeking, asget-seeking) and the type of FDI
(greenfield or brownfield). An analysis into theachcteristics of the source FDI country
and the characteristics of the investment itsely melp understand the different effects of
FDI.
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7.

The present research does not yet include thel ssoreelation test in Stata. Serial
correlation is the relationship between a varialé itself over time (Drukker, 2003). This
test may be important, and not utilizing the teaynead to inefficient estimates and biased
standard errors (Born and Breitung, 2016).

5.3 Recommendations for future research

1.

2.

w

A comparative analysis between high-tech FDI ang-tech FDI can be done to see
whether high-tech FDI increases innovation in loosintries as compared to low-tech FDI.
An analysis at the provincial level can be conddicgss has been done in China, to see the
discrepancy and disparity between regions of theeszountry.

A serial correlation test can be utilized for a eefficient and unbiased calculation.

This research only uses three moderating varialbeésh are human capital, institutional
environment and infrastructure. Further researahecalitionally include other moderating
variables related to, for example, firm-level capaR&D and exposure to international
market, size of firms and MNE presence).

The point of view in this research is from the rerg end of the investment, as it analyzes
the absorptive capacity of the host country. Futesearch can analyze from the giving
end, or the source country of investment. The ataristic and type of FDI can also be
discussed.
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Annex 1

Description of indicators

Unit of
Variable Indicators measurement Source
Total patent and industrialNumber of
design application applications filed WIPO
Number of
Patent application applications filed WIPO
Dependent | Industrial design Number of
variable application applications filed WIPO
Total FDI million US$ FDI Markets
FDI Service million US$ FDI Markets
Independent | FD! Natural resource million US$ FDI Markets
variable FDI manufacturing million US$ FDI Markets
World Bank
World
Tertiary education Development
enrollment % of population Indicators
World Banl
Life expectancy Age WDI
Human World Bank
capital GNI per capita US$ WDI
World Bank
Access to electricity % of population | WDI
World Bank
Internet users % of population | WDI
World Bank
Infrastructure | Air transport, freight million tons-km WDI
World Bank
Institutional | Regulatory quality Score of -2.5to 2.5 WDI
quality Investment profile Score of 0 to 12 ICRG
World Bank
GDP growth Percentage WDI
Control World Bank
variables Inflation Percentage WDI
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Annex 2: Trend of total FDI, FDI service, FDI maaaturing and FDI natural resources in Asian
countries (in million US$)

Country name

Banglades

Chine

India

Indonesi

Malaysie

Year
200:
200¢
200t
200¢
2007
200¢
200¢
201C
2011
201z
200:
200¢
200t
200¢
2007
200¢
200¢
201C
2011
201z
200:
200¢
200t
200¢
2007
200¢
200¢
201C
2011
201z
200:
200¢
200t
200¢
2007
200¢
200¢
201C
2011
201z
200:
200¢

Total FDI

437

13t

142.¢
330.11¢
114.c

35C

9.86]
309.55:
10.48:

0
2889.34-
8452.24.
8381.1!
8892.00:
7513.12.
10397.79
13601.89
7528.78
14333.03
11825.30
1077.30:
1809.01!
2762.62.
5983.72.
17774.59
11335.84
6483.18!
8323.09:
19219.84
3598.34
1948.81!
2180.93I
7286.62-
554.71
3066.39!
6149.14!
3469.80:.
3071.29I
7587.32
890.21.
90.06¢
1116.67:

FDI Service

0

6C

142.c
330.11¢
1

35C
9.86]
30C

0

0
1799.18:
4215.08:
6789.63!
6032.70:
5314.31
6257.49.
4838.16
4444.51.
7803.72:
8366.71-
295.75¢
1239.05!
2412.7.
4239.24.
16450.6:
4808.5:
4678.42i
2430.36
6072.17.
2229.89.
711.76¢
1452.07
2015.34
264.81t
762.57t
5918.04.
2228.49.
1627.40!
1873.86:
599.20:!
60.10¢
400.93¢

FDI

Manufacturing

cNoNoNoNoNoNo)

9.55]
10.48:

0
1074.9:
4206.79.
1421.46.
2385.94.
1702.39!
2711.26.
7595.461
2810.49:
6228.78.
3151.99:
726.16!
434.13¢
319.98
1010.17
1206.63!
6000.77:
1687.45.
5488.62.
2179.20-
1224.54
4.78¢
4.05¢
5133.92
18.60:
19.00¢
137.59¢
995.62:
689.89¢
680.55!
47.40,
25.51¢
715.31¢

FDI Natural
resource

437
75

0

0
113.¢

[eNoNoNoNo]

15.25:
18.64:
170.05:
473.35¢
447 .45;
1425.86:
1168.26:
264.48
217.92¢
296.87¢
55.3¢
77.73¢
29.91¢
701.80¢
99.63¢
526.55:
100.54-
283.57:
9546.58.
143.9:
1232.26:
724.80:!
127.30:
271.2
2284.8:
93.50¢
245.68
753.98¢
5020.75:i
243.¢
4.4¢
0.41¢
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Pakistal

Philippine:

Sri Lanke

Thailanc

200t
200¢
2007
200¢
200¢
201(¢
2011
2012
200z
200¢
200t
200¢
2007
200¢
200¢
201(¢
2011
2012
200z
200¢
200t
200¢
2007
200¢
200¢
201(¢
2011
2012
200z
200¢
200t
200¢
2007
200¢
200¢
201(¢
2011
2012
200z
2004
200t
200¢
2007
200¢
200¢
201(¢

1458.84!
490.61
6752.92;
2900.83:
508.63!
2055.90:
5090.98:
3749.45.
0
398.08:
207.10°
3049.36!
2538.84
1236.30:
36.70¢
50.46:
995.5¢
0.96¢
232.¢
141.02°
339.13¢
191.90!
4641.14.
2899.85
1353.81.
144.2¢
895.F
788.55¢
75
83.32¢

5

3.1
5.22¢
384.13!
248.46¢
11.63¢
46.75:
363.53¢
1279.19:
959.9¢
409.53:
4076.91
2061.69:
301.10¢
505.83t
778.83¢

1219.76:
419.15¢
4723.67.
2226.10!
264.19:
1509.78i
4324.15i
2558.30!
0
398.08:
57.10,
3049.36!
1949.81.
1102.91.
0

50.46:
228.67
0
201.35:
103.1¢
234.26¢
38.64¢
596.61!
991.71
28.7¢
43.93:
221.3¢
46.60¢

0

83.32¢

0

3.1¢
5.22¢
303.74-
238.05!
5.45¢
46.75:
180.93¢
1268.92
826.06:
343.71¢
3885.91-
1747.02
280.6¢
457.43!
569.22-

239.08:
56.61¢
1919.92.
438.36:
244 .44,
440.23:
566.82-
575.31
0

0

0

0
339.03«
133.39:
36.70¢
0
17.77:
0
23.24¢
4.6
4.86¢
34.5¢
605.27:
26.78t
1325.06.
100.35¢
0
302.39:

cNeoN NoNe

80.39:
10.41¢
6.17%

0
182.59¢
10.27:
124.66!
23.31.
191.00:
314.66t
20.42¢
28.36¢
31.30:

0

0
109.32¢
53.59!
0
101.57t
20C
615.83:
0

0

15C

0

25(

0

0

0
749.14.
0.96¢

8
33.18:
10C
118.69
3439.2!
1881.35!
0

0
674.1¢
439.55¢
75

NMNOOOOOOOOOOo

(]

42.49¢
0

0

0
20.03.
178.30¢
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2011 2004.591 1684.62. 303.44. 16.53-
2012 396.55. 144.80: 66.14¢ 185.¢
Vietnan 200z 18.09: 0 18.05¢ 0.03¢
200¢ 77.62¢ 2.8¢ 1.95¢ 72.79¢
200t 0 0 0 0
200¢ 180.56: 160.07¢ 20.48: 0
2007 436.55: 420.72« 10.82¢ 5
200¢ 921.8: 675.03¢ 246.83: 0
200¢ 260.36¢ 131.36! 35.64! 82
201(¢ 186.03¢ 88.25¢ 70.7¢ 19.39:
2011 938.99: 386.78t 432.20! 12C
2017 2083.05! 640.0: 58.03¢ 138t

Annex 3: Human capital in Asian countries

Tertiary

Country education

name Year enrollment Life expectancy GNI

Banglades | 200: 6.177800 67.00014 45(
2004 5.694300 67.49719 49(
200¢ 6.2352 67.97185 53C
200¢ 7.121930 68.42563 56C
2007 7.6780:« 68.85997 59C
200¢ 8.607930 69.27785 64C
200¢ 10.5205! 69.6837! 71C
201( 70.08029 78C
2011 13.2806! 70.47195 87C
2012 13.3865! 70.86026 94(

Chine 200¢ 15.635¢ 73.03312 128(
2004 17.9110: 73.41995 151C
200¢ 19.33585 73.76695 176(
200¢ 20.4976! 74.07170 206(
2007 20.8445:. 74.34043 251(
200¢ 20.9399: 74.58326 310(C
200¢ 22.51596 74.80326 369(
201( 23.9479: 75.00741 434(
2011 24.8728. 75.20217 506(
2012 27.18442 75.39292 594(

India 200¢ 10.6738. 63.77453 51C
2004 10.9842 64.14780 60C
200¢ 10.7301 64.52387 70C
200¢ 11.5405! 64.90809 79C
2007 13.1887 65.30043 92C
200¢ 15.117: 65.69943 100c
200¢ 16.10298 66.10263 111c
201( 17.91148 66.50614 122(
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Indonesi

Malaysie

Pakistal

Philippine:

Sri Lanke

2011
2017
200z
2004
200¢
200¢
2007
200¢
200¢
201c¢
2011
2012
200z
2004
200¢
200¢
2007
200¢
200¢
201
2011
2012
200z
2004
200¢
200¢
2007
200¢
200¢
201C¢
2011
2017
200z
2004
200¢
200¢
2007
200¢
200¢
201c
2011
2012
200z
2004
200¢
200¢

22.8613
24.3653.
16.0280:
16.6184.
17.25680
17.31292
17.81677
20.70027
23.05732
24.19967
26.5042.
30.6563:
30.52710
29.96435
27.9155I
28.59373
30.2738
33.75352
35.75672
37.1345!
35.39751
35.87371
2.73014998
3.4154601
4.94155979
4.99328994
5.63073015
5.60638999
6.92966985
7.79782986
8.66598987
9.93023014
29.059:
28.3479!
27.51127
27.8453.

29.35234
28.7071!
29.75400
30.92083
31.2987-

66.90417
67.28987
66.78880
66.97487
67.16856
67.36748
67.56773
67.7647
67.95763
68.14719
68.3343!
68.51956
73.34929
73.4812.
73.6006.
73.71143
73.81826
73.92607
74.03841
74.1577:
74.28675
74.42331
63.45834
63.66746
63.87763
64.0993!
64.33873
64.59814
64.87609
65.16256
65.44"
65.71687
67.03892
67.15419
67.26648
67.37475
67.47902
67.5807:
67.68104
67.78331
67.89065
68.00707
73.22231
73.68029
73.97356
74.12453

138(
148(
90C
108(
122(
137C
160(
194(
214(
252(
300(
357(
416(
474(
528(
585(
678(
755(
755(
824(
904(
1015(
56(
64(
73C
82(
91C
101C
106(
108(
115(¢
126(
126(
140(¢
152(
165(C
189(
223(
247(
273(
262(
298(
95C
107C
122(
137C
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2007 74.19412 157(
200¢ 74.23873 181(
200¢ 74.28029 202(
201( 16.3479. 74.33924. 243(
2011 15.2423 74.42456 286(
2012 17.16243 74.53124. 336(
Thailanc 200: 40.81069 71.43392 218(
2004 41.85757 71.78646 253(
200¢ 44.21664 72.15726 279(
200¢ 44.24459 72.52573 310(
2007 48.23329 72.87443 353(
200¢ 47.88145 73.18843 398(
200¢ 48.81940 73.46173 414(
201( 50.20262 73.69436 458(
2011 52.74705 73.8923! 495(
2012 51.5691! 74.07190 552(
Vietnan 200¢ 10.118! 73.77253 51C
2004 73.95902. 59C
200¢ 16.0528 74.13812 68C
200¢ 16.6708 74.31236 76C
2007 18.3636- 74.48385 85C
200¢ 18.94574 74.65309 100(
200¢ 20.10992 74.8226. 112(C
201( 22.68767 74.99036 127(
2011 24.80241 75.15680 139(
2012 25.0209: 75.3193! 155(
Annex 4: Infrastructure in Asian countries
Access tc
Country Year electricity Internet users Air freight
Banglades | 200: 38.4078: 0.00163877 175.49¢
2004 40.¢ 0.00199036 180.43.
200t 44.2: 0.00241637 183.49:
200¢ 45.35409 0.01 190.83:
2007 46.5 0.01¢ 89.02¢
200¢ 50.03217 0.02¢ 84.21¢
200¢ 52.38521 0.031 0.01:
201( 55.2¢ 0.037 164.4246.
2011 59.¢ 0.04¢ 159.6927
201z 59.47932. 0.0t 152.3190.
Ching 2002 96.19146 0.062 5650.6.
2004 96.65231 0.07: 7024.2!
200t 97.11760 0.0852325 7579.40.
200¢ 97.59125 0.1052315 7692.20!
2007 98.08387 0.1¢ 11189.53
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India

Indonesi:

Malaysie

Pakistal

Philippine

200¢
200¢
201(
2011
201z
200¢
2004
200¢
200¢
2007
200¢
200¢
201(
2011
201z
200¢
2004
200¢
200¢
2007
200¢
200¢
201(
2011
201z
200¢
2004
200¢
200¢
2007
200¢
200¢
201(
2011
201z
200¢
2004
200¢
200¢
2007
200¢
200¢
201(
2011
201z
200¢

98.57659
99.06166
99.7
99.79426
99.94684
63.68630.
64.4
66.43194
67.¢
69.21004
70.6152!

75

76.2

67.€

79.¢

87.9¢

89.01]
87.12741
90.62

91.1

92.7:

93.5¢

94.1¢

94.8:

96
97.43289
97.67759
97.92674
98.19210
98.46072
98.73890
99.c
99.31588
99.58900
99.¢
79.9032669
81.469192
83.8¢
84.6182937
89.2
87.8088607
90.7¢
91.0344238
91.3%
94.2809829
76.€

0.22¢

0.28¢

0.34:

0.38¢
0.4230011
0.016864
0.01976136
0.0238807
0.02805499
0.039¢
0.043¢
0.051-

0.07¢

0.100:
0.1258006
0.02387019
0.02600285
0.03602024
0.04764813
0.05786274
0.07917479
0.069:
0.109:
0.122¢
0.145:
0.3497115
0.4225226
0.486291
0.5163798
0.55i

0.55¢

0.55¢

0.56¢

0.61

0.65¢
0.05041158
0.0616432
0.06332329
0.06t

0.06¢

0.07

0.07¢

0.0¢

0.0¢

0.099¢
0.04857672

11386.05
11976.43
17193.87
16764.86
15568.75
579.8¢
708.47!
774.0¢
842.5!
967.68-
1233.93
1235.15
1630.964
1702.702
1579.229
424.36:
434.10:
439.77:
469.22;
484.5:
394.58:
276.91¢
665.6636
754.2979
880.3402
2178.5:
2599.16!
2577.58.
2597.40.
2661.52:
2444.46.
2853.26:
2564.658
2193.2¢
1943.958
346.60°
402.03!
407.92¢
426.99:
313.87:
319.79¢
303.90!
332.957297
297.683519
286.075685
278.36¢
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Sri Lanke

Thailanc

Vietnarnr

2004
200¢
200¢
2007
200¢
200¢
201(
2011
201z
200¢
2004
200¢
200¢
2007
200¢
200¢
201(
2011
201z
200¢
2004
200¢
200¢
2007
200¢
200¢
201(
2011
201z
200¢
2004
200¢
200¢
2007
200¢
200¢
201(
2011
201z

77.91565
79.00048
80.09365
81.19813
83.2
83.43683
84.56756
85.70354
86.84302
74.19284.
75.79212
77.39584
79.00791
80
82.26518.
83.90780
85.2

87.7¢
88.87069
87.42601
89.07707.
90.73257
92.39643
94.07159
95.75725
97.4516!
99.7
99.49630
99.88078
89.53847
90.68270
96.1

96
94.15676
95.33561
96.1
97.71779
99

10C

0.05243628
0.05397636
0.05740586
0.059:
0.062:

0.0¢

0.2t

0.2¢
0.36235!
0.01458580
0.014461
0.01792046
0.02537566
0.038¢

0.05¢

0.087¢

0.12

0.1¢
0.18285-
0.09299027
0.1067730
0.1502600
0.1716071
0.200:

0.18%

0.201

0.22¢
0.2366992
0.264¢
0.03780280
0.07642408
0.1273992
0.1725456
0.2075544
0.239:
0.265¢
0.306¢
0.350:"
0.394¢

300.63
322.70¢
318.8¢
285.57
277.36:
227.45:
460.1940
470.0034
533.2836
238.00¢
312.62
310.36:
325.41¢
343.64:
331.45
278.99¢
339.0489
364.5026
405.4204
1764.12.
1868.57:
2002.42-
2106.8
2454.55:
2288.96.
2132.55
2938.670
2870.788
2758.438
164.45!
216.52
230.18t¢
216.01:
258.48t
295.75¢
311.50:
426.9157
475.3856
503.5503
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Annex 4: Institutional quality in Asian countries

Country
Banglades

Chine

India

Indonesi

Malaysie

200¢
2004
200¢
200¢
2007
200¢
200¢
201(
2011
201z
200¢
2004
200¢
200¢
2007
200¢
200¢
201(
2011
201z
200¢
2004
200¢
200¢
2007
200¢
200¢
201(
2011
201z
200¢
2004
200¢
200¢
2007
200¢
200¢
201(
2011
201z
200¢
2004
200¢

Regulatory
Year quality

-0.92
-1.1
-1.0¢
-0.9¢
-0.91
-0.8¢
-0.8¢
-0.8¢
-0.€
-0.9¢
-0.3¢
-0.2¢
-0.1¢
-0.1¢
-0.1¢
-0.1¢
-0.2
-0.22
-0.21
-0.2¢
-0.3¢
-0.4
-0.2¢
-0.2¢
-0.27
-0.3¢
-0.2
-0.37
-0.3¢
-0.47
-0.7¢
-0.67
-0.5¢
-0.3¢
-0.3z
-0.32
-0.3¢
-0.3¢
-0.3¢
-0.2¢
0.c
0.4¢
0.61

Investmen
profile

5.7¢

6.5
6.95833333
7.12¢

6.7¢

7

7

7
6.70833333
6

7.5
7.41666666
7.20833333
7.29166666
7.08333333
7

7

6.5
6.58333333
7
8.16666666
9.16666666
9.33333333
8.91666666
8.5

8.t

8.5

8.t

8.5

7.7

5.8
6.20833333
6.7¢

9.12¢

9

9

9

8.87¢
7.54166666
7.4
8.58333333
9

9
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Pakistal

Philippine:

Sri Lanke

Thailanc

200¢
2007
200¢
200¢
201(
2011
201z
200¢
2004
200¢
200¢
2007
200¢
200¢
201(
2011
201z
200¢
2004
200¢
200¢
2007
200¢
200¢
201(
2011
201z
200¢
2004
200¢
200¢
2007
200¢
200¢
201(
2011
201z
200¢
2004
200¢
200¢
2007
200¢
200¢
201(
2011

0.5t
0.54
0.3¢
0.31
0.5¢
0.5¢
0.5t
-0.7¢
-0.8¢
-0.61
-0.4¢
-0.t
-0.57
-0.5¢
-0.5¢
-0.6¢
-0.7¢
-0.0¢
-0.2¢
-0.1z
-0.1¢
-0.1
-0.07
-0.0¢
-0.22
-0.21
-0.0¢
0.1
-0.0¢4
-0.3¢
-0.2¢
-0.2¢
-0.3¢
-0.2¢
-0.2
-0.11
-0.12
0.37
0.2t
0.4¢
0.2t
0.1t
0.2¢
0.2¢
0.1¢
0.21

9
9.33333333
9.

9.E
9.29166666
9.E

9.E

4.2¢

4

5
7.58333333
8

7.

7.E

7.
7.16666666
6.7t

9.7t
9.16666666
9.2t
8.95833333
9

9

9

9
9.08333333
9.0¢
8.33333333
7.83333333
7.41666666
7.

7.

7.
7.91666666
8.
8.33333333
7.4

8.62¢

9.2t

8.t

8.k
7.08333333
7.45833333
7.E

7.

8
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201z 0.2t 8.t

Vietnan 200¢ -0.5¢ 7.33333333
2004 -0.5¢4 7.7¢
200¢ -0.57 8.5
200¢ -0.5¢ 8.91666666
2007 -0.5¢ 9
200¢ -0.61 8.41666666
200¢ -0.62 8
201( -0.61 8
2011 -0.5¢ 7.16666666
201% -0.6¢ 7

Annex 5: Panel regression and panel regressionimtghaction terms of Total FDI towards
Industrial design application

Model 1 2 3 4 5 6 7 8 9
Industri | Industr | Industr Industr Industr | Industr | Industr = Industr

Industrial al ial ial ial ial ial ial ial

VARIABLES design design | design = design | design @ design = design | design | design

Total FDI  0.000582 -0.0512 -0.276 -0.477 0.0677 0125 -0.224 0.0112 -0.252
(0.05)  (0.08) (0.80)  (0.36)  (0.07)  (0.10)  (0.20)  (0.05)  (0.30)

Tertiary
education 6.043*

enrollment 5.103* 3.607 4.924 * 4.457 @ 5.541* | 5.818* @ 5.360* @ 5.467*
(2.90) (3.55) (2.97) (2.97) (2.90) (2.90) (2.96) (2.97) (2.94)
Life expectancy -0.214 -0.232 | -0.225 | -0.271 -0.132 -0.264 | -0.313 | -0.217 -0.200
(0.21) (0.21) (0.21) (0.21) (0.21) (0.21) (0.22) (0.21) (0.21)
GNI 0.662* 0.634 0.639 | 0.0878 0.525 0.484 0.543 0.612 0.580
(0.39) (0.39) (0.39) (0.58) (0.39) (0.40) (0.40) (0.40) (0.40)

Access to
electricity -0.428 -0.357 | -0.379 | -0.137 -3.916 0.0660 0.335 | -0.523 | -0.758

(1.75)  (1.76)  (1.77)  (1.75) (2.92)  (1.77)  (1.86) @ (1.77)  (1.80)
Internet users 0.0666  0.0768 0.0610  0.106  0.105 -0.214 0.0643 0.0814 0.0907
(0.15)  (0.15) = (0.15)  (0.15)  (0.15)  (0.25) = (0.15) | (0.15)  (0.15)

0.0031 0.0041 = 0.0045
Air freight -0.00394 @ 0.00411 6 | 0.0146 0.0441 0.0102 | -0.0810 6 1
(0.04) (0.05) (0.04) (0.05) (0.05) (0.05) (0.08) (0.05) (0.05)
Regulatory

quality 0.577 0.625 0.626 0.594 0.761 0.702 0.634 0.313 0.510
(0.56) (0.57) (0.58) (0.56) (0.57) (0.57) (0.56) (0.80) (0.57)

Investment - 0.0066 0.0069
profile -0.0109 -0.0106 A 0.0113 0 -0.0152 -0.0154 5| -0.0143 @ -0.217
(0.07) (0.07) (0.07) (0.07) (0.07) (0.07) (0.07) (0.07) (0.25)
0.0093 | 0.0063 0.0033 0.0061 | 0.0005 A 0.0066 0.0062
GDP growth 0.00900 0.00835 5 8 3 2 30 4 6
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(0.03) (0.03) | (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)

(0.01)

3
A N (XY A S A S
S 1 L Y
. (026)
A - N S

(003

(004
(13.81)
Observations 8 8 8 8 8 8 8 8 80

Number of
countryid 10 10 10 10 10 10 10 10

*¥% 50,01, **
p<0.05, * p<0.1
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Annex 6: Panel regression and panel regressionimtghaction terms of FDI Service towards
industrial design application

Model 1 2 3 4 5 6 7 8 9
VARIABLES Industr | Industr | Industr = Industr = Industr | Industr = Industr | Industr | Industr
ial ial ial ial ial ial ial ial ial

design | design = design = design | design | design | design @ design | design

FDI Service 0.0390 0.0101 0.314 -0.252 | 0.0524 0.0629 | -0.144 @ 0.0670 -
0.0420
(0.03) (0.04) (0.46) (0.21) (0.04) (0.07) (0.15) (0.04) (0.11)
Tertiary education 4.790* 3.284 | 5.093* | 5.248* @ 4.530 4.727  5.544* | 4.933* | 4.717
enrollment
(2.85) (3.27) (2.91) (2.85) (2.93) (2.88) (2.91) (2.87) (2.86)

Life expectancy -0.167 @ -0.180 -0.166 -0.203 -0.148 @ -0.169 -0.243  -0.163 -0.156
(0.20) = (0.20) = (0.20) = (0.20) = (0.21) | (0.20) = (0.21) | (0.20) @ (0.20)
GNI 0537 0521 0559 0.126 0508 0.490 0408 0.479 0515

(0.36)  (0.36)  (0.36) = (0.46) @ (0.36) | (0.38)  (0.37) | (0.36) @ (0.36)

Access to electricity  0.112 = 0.487 -0.115 0708 -0.101 0356 0753  0.135  0.203
(1.62) | (1.67) @ (1.67) (1.66) & (1.69) @ (1.75) @ (1.69) @ (1.62) @ (1.63)

Internet users 0.0435 0.0417 0.0665 0.0728 0.0453 0.0076 0.0501 0.0521 0.0388
9
(0.14) = (0.14)  (0.15) = (0.14) @ (0.14) | (0.17) = (0.14) | (0.14)  (0.14)
Air freight 0.0041 0.0071 0.0032 0.0110 0.0051 | 0.0050 - 0.0054 = 0.0027
8 4 6 6 2 0.0938 2 7

(0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.09) (0.04) (0.04)
Regulatory quality 0.765 0.754 0.742 0.707 0.747 0.741 0.734 0.421 0.707
(0.57) (0.57) (0.57) (0.57) (0.58) (0.58) (0.57) (0.70) (0.58)
Investment profile - - - - - - - - -0.101
0.0336 | 0.0239 0.0417 0.0205 | 0.0305 @ 0.0292 0.0135 | 0.0303
(0.07) (0.07) (0.07) (0.07) (0.07) (0.07) (0.07) (0.07) (0.11)
GDP growth 0.0101 @ 0.0114 | 0.0079 0.0099 @ 0.0110 @ 0.0110 0.0043 | 0.0087 | 0.0105
3 5 7 6
(0.02) (0.03) (0.03) (0.02) (0.03) (0.03) (0.03) (0.03) (0.03)
Inflation - - - - - - - - -
0.0155 | 0.0159 | 0.0150 0.0163 | 0.0174 @ 0.0167 0.0184 | 0.0167 @0.0164
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
FDI Service * 0.212
Tertiary education

enrollment
(0.22)
FDI Service * Life =
expectancy 0.0039
7
(0.01)
FDI Service * GNI 0.0430
(0.03)
FDI Service * Access 0.0402

to electricity

(0.09)

78



FDI Service * 0.0075
Internet users 6
(0.02)
FDI Service * Air 0.0324
freight
(0.03)
FDI Service * 0.0493
Regulatory quality
(0.06)
FDI Service * 0.0116
Investment profile
(0.01)

Constant 14.77 15.96 14.59 20.02 13.62 15.18 21.27 14.71 14.65

(13.36) | (13.43) | (13.43) @ (13.80) | (13.67) | (13.50) & (14.31) | (13.39) | (13.40)
Observations 82 82 82 82 82 82 82 82
R-squared 0.471 0.479 0.474 0.487 0.473 0.472 0.484 0.477 0.477
Number of 10 10 10 10 10 10 10 10 10
countryid
Standard errors in
parentheses

**% 00,01, **
p<0.05, * p<0.1

Annex 7: Panel regression and panel regressionimtghaction terms of FDI natural resources
towards patent application

Model (1) (2) (3) (4) (5) (6) (7) (8) (9)
VARIABLES Patent Patent Patent Patent Patent Patent Patent Patent Patent
FDI Natural -0.00856 -0.00816 -0.0119 | -0.0114 | -0.00961 | -0.0127 | -0.00989 @ -0.0118 -0.0122
resources
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
Tertiary education 0.777 0.898 0.911 0.930 0.849 0.878 1.030 0.507 1.012
enrollment
(2.22) (2.34) (2.23) (2.24) (2.24) (2.22) (2.29) (2.22) (2.24)
Life expectancy -0.0516 = -0.0530 -0.0360 | -0.0384 | -0.0498 | -0.0213 -0.0562 -0.0252  -0.0361
(0.15) (0.15) (0.15) (0.15) (0.15) (0.15) (0.15) (0.15) (0.15)
GNI 0.430 0.451 0.343 0.333 0.407 0.347 0.385 0.416 0.326
(0.26) (0.29) (0.28) (0.29) (0.27) (0.27) (0.28) (0.26) (0.29)
Access to electricity -1.513 -1.572 -1.332 -1.355 -1.076 -1.404 -1.355 -1.368 -1.296
(1.29) (1.34) (1.31) (1.31) (1.58) (1.29) (1.34) (1.29) (1.32)
Internet users 0.121 0.122 0.117 0.119 0.121 0.183* 0.117 0.114 0.115
(0.10) (0.10) (0.10) (0.10) (0.10) (0.11) (0.10) (0.10) (0.10)
Air freight 0.0112 0.0109 0.0119 0.0118 0.0111 0.0123* = 0.00722 0.0105 @ 0.0125*
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Regulatory quality 0.465 0.458 0.501 0.492 0.469 0.492 0.477 0.757* 0.489
(0.39) (0.40) (0.39) (0.39) (0.39) (0.39) (0.39) (0.45) (0.39)
Investment profile -0.0177 @ -0.0183 -0.0202 | -0.0197 @ -0.0211 | -0.0224 -0.0194 -0.0252  -0.0367
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(0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05)
GDP growth -0.0118 -0.0118 -0.0112 -0.0114 | -0.0112 -0.0111 -0.0116 | -0.00912 -0.0115

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
Inflation 0.0113 0.0117 0.00857 | 0.00915 | 0.0105 | 0.00771 0.0103 0.00869 @ 0.00853

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
FDI Nat * Tertiary -0.0218
education
enrollment

(0.12)
FDI Nat * Life 0.000282
expectancy
(0.00)
FDI Nat * GNI 0.00240
(0.00)
FDI Nat * Access to -0.0390
electricity
(0.08)
FDI Nat * Internet -0.00985
users
(0.01)
FDI Nat * Air freight 0.000448
(0.00)
FDI Nat * -0.0384
Regulatory quality
(0.03)
FDI Nat * 0.00283
Investment profile
(0.00)

Constant 8.622 8.573 8.067 8.305 8.722 7.137 9.281 7.062 8.262

(10.30) = (10.39) = (10.34)  (10.35) (10.37)  (10.34) = (10.45)  (10.33)  (10.33)
Observations 84 84 84 84 84 84 84 84 84
R-squared 0.493 0.493 0.499 0.497 0.495 0.505 0.495 0.506 0.500
Number of 10 10 10 10 10 10 10 10 10
countryid
Standard errors in
parentheses
*** 50,01, **
p<0.05, * p<0.1

Annex 8: Panel regression and panel regressionimtghaction terms of FDI natural resources
towards industrial design application

Model (1) (2) (3) (4) (5) (6) (7) (8) (9)
VARIABLES Industri | Industri | Industri = Industri = Industri | Industri | Industri | Industri | Industri
al al al al al al al al
design | design = design = design = design | design | design | design | design
FDI Natural -0.0220 | -0.0222 | 0.474  -0.0371 -0.0231 | -0.0235 | 0.0066 | -0.0278 0.0702
resources 7
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(0.02) = (0.04) (0.37) (0.16)  (0.03) | (0.04) | (0.11) @ (0.02) = (0.10)
Tertiary education = 5.579* @ 5.575* 6.098* 5.577* 5.587* | 5.584* | 5.495* | 5598* 5.500*
enrollment *
(2.89) = (2.97) @ (2.89) @ (2.91)  (2.91) | (2.91) | (2.93) @ (2.90) = (2.89)
Life expectancy -0.188 -0.188 -0.136 -0.191 -0.189 -0.188 -0.169 -0.178 -0.181
(0.24) (0.24) (0.24) (0.24) (0.24) (0.24) (0.25) (0.24) (0.24)
GNI 0.708* | 0.708* | 0.758* 0.697* 0.710* | 0.711* | 0.725* @ 0.724* @ 0.713*
(0.39) = (0.39)  (0.39) (0.41) = (0.39) | (0.39) & (0.39) @ (0.39) = (0.39)
Access to -0.503 -0.503 -1.109 -0.495 -0.452 -0.497 -0.599 -0.426 -0.442
electricity
(2.12) (2.14) (2.15) (2.14) (2.26) (2.14) (2.17) (2.14) (2.12)
Internet users 0.0303 0.0305 0.0391 0.0318 @ 0.0301 | 0.0323 | 0.0267 @ 0.0177 0.0346
(0.15) = (0.15) = (0.15) = (0.15) = (0.15) | (0.16) | (0.15) = (0.15) = (0.15)
Air freight 0.0030 | 0.0030 - 0.0035 0.0026 | 0.0029 & 0.0022 @ -8.24e- | 0.0011
7 9 0.0008 8 2 5 1 05 1
19
(0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04)
Regulatory quality 0.567 0.567 0.466 0.570 0.561 0.564 0.563 0.611 0.553
(0.55) = (0.56) = (0.55) = (0.55) = (0.56) | (0.56) | (0.55) = (0.56) = (0.55)
Investment profile - - - - - - - 0.0021 | 0.0411
0.0051 | 0.0052 0.0017 0.0062 0.0046 | 0.0046 @ 0.0055 0
7 2 9 1 1 8 8
(0.07) = (0.07) @ (0.07) (0.07) (0.07) & (0.07) | (0.07) @ (0.07) @ (0.08)
GDP growth 0.0142 | 0.0142 0.0162 0.0137 0.0145 | 0.0143 0.0159 | 0.0168 '@ 0.0163
(0.03) = (0.03) (0.02) (0.03) (0.03) & (0.03) | (0.03) @ (0.03) @ (0.03)
Inflation - - - - - - -0.0101 | -0.0103 | -0.0103
0.0097 | 0.0097 0.0098 0.0094 0.0098 @ 0.0098
4 3 9 9 5 5
(0.01) = (0.01) @ (0.01) @ (0.01) (0.01) | (0.01) | (0.01) @ (0.01) = (0.01)
FDI Nat * Tertiary 0.0008
education 63
enrollment
(0.14)
FDI Nat * Life -
expectancy 0.0071
3
(0.01)
FDI Nat * GNI 0.0020
5
(0.02)
FDI Nat * Access -
to electricity 0.0056
1
(0.08)
FDI Nat * Internet =
users 0.0006
02
(0.01)
FDI Nat * Air -
freight 0.0045
7
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(0.02)

FDI Nat * -0.0204
Regulatory quality
(0.04)
FDI Nat * -0.0118
Investment profile
(0.01)

Constant 14.66 14.68 10.38 14.95 14.72 14.66 13.21 13.80 13.84

(15.63) | (15.98) | (15.85) @ (16.07) | (15.78) | (15.76) | (16.73) | (15.81) | (15.66)
Observations 82 82 82 82 82 82 82 82 82
R-squared 0.460 0.460 0.475 0.460 0.460 0.460 0.460 0.462 0.468
Number of 10 10 10 10 10 10 10 10 10
countryid
Standard errors in
parentheses

%k k p<0.01, * %
p<0.05, * p<0.1

Annex 9: Panel regression and panel regressionimighaction terms of FDI manufacturing
towards patent application

Model (1) (2) (3) (4) (5) (6) (7) (8) (9)
VARIABLES Patent Patent Patent Patent Patent Patent Patent | Patent Patent
FDI Manu - 0.00385 @ 0.0214 - 0.00058 0.0428 -0.140 -0.0276 @ 0.0892
0.0095 0.00913 9
2
(0.02) (0.04) (0.35) (0.18) (0.03) (0.05) (0.11) (0.03) (0.10)
Tertiary -0.585 -0.225 -0.562 -0.586 -0.699 -0.500 -0.155  -0.998 -0.602
education
enrollment
(2.10) (2.26) (2.13) (2.13) (2.12) (2.09) (2.12) (2.13) (2.10)
Life expectancy = 0.0234  0.0319 0.0248 0.0235 0.0278 - - 0.0377 @ 0.0095
0.00015 @ 0.0477 2
5
(0.15) (0.15) (0.15) (0.15) (0.15) (0.15) (0.16) (0.15) (0.15)
GNI per capita 0.593* 0.602** | 0.597** @ 0.594* 0.542* 0.427 0.529* | 0.657* 0.614*
* * * *
(0.26) (0.26) (0.26) (0.32) (0.28) (0.29) (0.26) (0.26) (0.26)
Access to - -2.369* | -2.232*  -2.205* -2.198* -1.447 -1.426 - -2.247*
electricity 2.204* 2.437%
*
(1.16) (1.23) (1.21) (1.27) (1.17) (1.32) (1.32) (1.18) (1.16)
Internet users 0.138 0.139 0.138 0.138 0.145 0.0901 0.116 0.132 0.144
(0.10) (0.10) (0.10) (0.10) (0.10) (0.11) (0.10) (0.10) (0.10)
Air freight 0.0144 0.0138 0.0144 0.0144 0.0163 0.0119 0.0127 A 0.0117 0.0128
(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)
Regulatory 0.453 0.431 0.450 0.453 0.509 0.564 0.583 0.563 0.413
quality
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(0.40) (0.41) (0.41) (0.41) (0.42) (0.41) (0.41) (0.41) (0.40)
Investment - -0.0415 | -0.0401 -0.0387 @ -0.0398 -0.0310 - -0.0405 -
profile 0.0387 0.0339 0.0023

9

(0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.06)
GDP growth - - - - -0.0102 @ -0.0126 - - -

0.0094 0.00813 | 0.00926 @0.00941 0.0147 | 0.0063 0.0061

2 5 6

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
inflation 0.0147 0.0144 0.0149 0.0147 0.0143 0.0142 0.0136 0.0126 @ 0.0124

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
FDI Manu * -0.0686
Tertiary
education
enrollment

(0.15)
FDI Manu * Life -
expectancy 0.00045
0
(0.01)
FDI Manu * -5.35e-
GNI per capita 05
(0.02)
FDI Manu * 0.0702
Access to
electricity
(0.14)
FDI Manu * 0.0218
Internet users
(0.02)
FDI Manu * Air 0.0215
freight
(0.02)
FDI Manu * -0.0542
Regulatory
quality
(0.05)
FDI Manu * -0.0124
Investment
profile
(0.01)

Constant 2.742 2.006 2.626 2.735 2.876 5.610 8.142 1.412 3.301

(9.73) (9.93) (9.89) (10.32) (9.79) (9.96) (10.67 | (9.79) (9.74)

)

Observations 83 83 83 83 83 83 83 83 83
R-squared 0.473 0.475 0.473 0.473 0.475 0.486 0.486 0.483 0.482
Number of 10 10 10 10 10 10 10 10 10
countryid

Standard errors
in parentheses
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**% 00,01, **
p<0.05, * p<0.1

Annex 10: Panel regression and panel regressidnimtgraction terms of FDI manufacturing
towards industrial design application

Model (1) (2) (3) (4) (5) (3) (7) (8) E))
VARIABLES Industr | Industr | Industr | Industr | Industr | Industr | Industr | Industr | Industr
ial ial ial ial ial ial ial ial ial

design | design | design | design | design | design | design | design | design

FDI Manu -0.0185 | -0.0143 | -0.0891 | -0.321 | -0.0107 | 0.0511 | -0.150 = -0.191
0.0094

(0.03) | (0.05) | (0.49) | (0.25) | (0.04) | (0.06) | (0.15) | (0.04) | (0.14)

Tertiary education 4.924* | 5.024 | 4.886* | 5.505* | 4.869* | 5.113* | 5.354* | 5.130* | 5.148*
enrollment

(2.82) | (3.03) | (2.86) | (2.85) | (2.85) | (2.82) | (2.87) | (2.90) | (2.82)

Life expectancy 0227 | -0.224 | -0.231 | -0.279 | -0.225 | -0.262 | -0.297 | -0.234 | -0.213

(0.20) | (0.20) | (0.20) | (0.20) | (0.20) | (0.20) | (0.22) | (0.20) | (0.20)

GNI per capita 0.747* | 0.750* | 0.739* | 0.448 | 0.707* | 0.533 | 0.672* | 0.714* | 0.707*
* * *

(0.36) | (0.37) | (0.37) | (0.44) | (0.39) | (0.40) | (0.37) | (0.37) | (0.36)

Access to electricity | 0.113 0.0623 0.174 0.951 0.127 1.125 0.899 0.228 0.232

(1.63) | (1.73) | (1.70) | (1.77) | (1.65) | (1.84) | (1.87) | (1.67) | (1.63)

Internet users 0.0346 | 0.0347 | 0.0332 | 0.0370 | 0.0405 | -0.0299 | 0.0135 | 0.0380 | 0.0252
(0.14) | (0.14) | (0.14) | (0.14) | (0.14) | (0.15) | (0.14) | (0.14) | (0.14)
Air freight 0.0009 | 0.0007 | 0.0010 | 0.0051 | 0.0024 - - 0.0023 | 0.0042
77 4 4 5 5 0.0022 | 0.0008 8 0
8 06

(0.04) | (0.04) | (0.04) | (0.04) | (0.04) | (0.04) | (0.04) | (0.04) | (0.04)

Regulatory quality 0.560 0.552 0.571 0.652 0.608 0.740 0.680 0.505 0.645

(0.55) | (0.56) | (0.56) | (0.55) | (0.58) | (0.57) | (0.56) | (0.57) | (0.55)

Investment profile - - 0.0024 | 0.0097 - 0.0072 | 0.0050 | 0.0003 | -0.0647
0.0005 | 0.0012 2 3 0.0016 3 4 85
56 7 6
(0.07) (0.07) (0.07) (0.07) (0.07) (0.07) (0.07) (0.07) (0.08)
GDP growth 0.0094 | 0.0098 | 0.0092 | 0.0052 | 0.0089 | 0.0059 | 0.0046 | 0.0079 | 0.0037
9 4 6 4 4 0 5 1 5
(0.02) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)
inflation - - - - - - - - -
0.0066 | 0.0066 | 0.0072 | 0.0040 | 0.0069 | 0.0079 | 0.0075 | 0.0056 | 0.0031
0 1 4 1 7 0 3 0 5
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
FDI Manu * Tertiary -0.0211
education
enrollment
(0.22)
FDI Manu * Life 0.0010
expectancy 3
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Number of 10 10 10 10 10 10 10 10 ‘ 10

countryid

*** 0<0.01, **
p<0.05, * p<0.1
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