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Abstract 

 

Theories of multinationals, in particular the knowledge-capital (KC) model combined by the 
horizontal and vertical model, have recently been used to explain the role of foreign direct 
investment (FDI) in developing countries. Nevertheless they did not concern whether the 
determinants associated with horizontal and vertical model affect the investment decision of 
multinational enterprises (MNEs) in ASEAN. As a result, this paper aims to examine MNEs 
activities by using panel data of ASEAN countries from 1983-2003. Results of econometric tests 
give strong support to the horizontal model in favor of the KC model. 
 

 

JEL Classification: F23, F21, F12, F15 

Keywords: Multinational enterprises, Foreign direct investment, Knowledge-capital, ASEAN 
 



� 1 

1. Introduction  
 

Foreign direct investment (FDI) is recognized to contribute to benefits of economic and social 
development. In addition, it is also a channel through which countries’ different characteristics 
confront one another. The developing country governments attempt to promote investment and 
create a sound investment climate that attracts foreign investors to their countries. As a result, FDI 
inflows are regarded as vital complements to development efforts. Likewise, the Association of 
Southeast Asian Nations (ASEAN) takes into account to conduct investment cooperation 
agreements for ASEAN to function as an attractive investment destination and to contribute special 
conditions for multinational enterprises (MNEs) in order to stimulate the surge of FDI into this 
region.  

Over the last decade, FDI inflow to ASEAN countries fluctuated tremendously; however, the 
upward FDI inflow trend for ASEAN was demonstrated in several years. That may be because the 
strength of ASEAN cooperation reinforces this region to be a source of competitiveness in 
production costs and advantage in access to a customer base. One of foremost FDI source belongs 
to United States (US); it was valued at US$ 2,920 in 2003 with the share of 14% of total FDI 
inflow. Moreover, US and ASEAN built on the solid framework of US engagement in ASEAN 
since 2004 in order to establish a regional environment that supports trade and investment inflows 
and to boost US to access to ASEAN markets.     

The purpose of this paper is to examine how ASEAN country’s characteristics explain an 
investment behavior of US MNEs. The consideration underlying the theory of MNEs sheds 
particularly light on the investment mode of MNEs. In recent year, it is well-known that the 
Knowledge-capital (KC) model is used to analyze substantially a motivation for FDI of MNEs. In 
fact, the horizontal model where the access to a host-country market is driven horizontal FDI, and 
the vertical model where differences in factor endowments between two countries are driven 
vertical FDI are combined in the KC model. Therefore, the specification underlying the KC model 
can explain the MNEs activity explicitly. That is the reason why the KC model described in 
Markusen et al (1996) and Markusen (1997) is utilized in the conceptual framework for our paper. 

The recent studies have examined the roles of country’s characteristics on MNEs’ decision by 
applying the KC model. The results gave both support and reject to the KC model. Carr et al (1998) 
gave a strong support to the KC model, in contrast to Markusen and Maskus (1999) and Blonigen 
et al (2002). The contradict results related to the negative relationship between affiliate sales and 
skill differences variables. That means larger differences in factor endowments between host and 
home country decrease MNEs activity; however, these results were not as predicted. In order to 
ensure the strength of the KC model, Davies (2002) and Braconier et al (2002, 2003) sought to 
contribute to better informed decision in MNEs location by gathering statistics and improving 
variables and measures on their specification. The evidences gave strong support to the KC model; 
the skill measure can explain the vertical MNEs in favor of the KC model. At the rate, their studies 
paid attention to the motivation for FDI of overall MNEs, therefore, there is a doubt how change in 
MNEs activity of developed country on developing country’s characteristics is.   

In order to address the above question, our empirical specification defines variables of interests 
and signs of prediction followed in Carr et al (1998) and Markusen and Maskus (1999). We use a 
panel country-level data set for the period 1983-2003 in analyzing how ASEAN country’s 
characteristics contribute to an investment environment are attractive more to US MNEs activity. 

The rest of this paper is organized as follows. In section 2, we demonstrate the circumstances of 
FDI inflow in ASEAN over the last decade. The theoretical framework and the related empirical 
literature are selectively described in section 3. Section 4 presents our empirical specification for 
estimating the prediction and the descriptions of data. Section 5 distinguishes our empirical results. 
Finally, conclusion is provided in section 6. 
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2. Foreign Direct Investment in ASEAN countries  
 

This section describes overall foreign direct investment (FDI) inflow in ASEAN member 
countries either by host country, source country or economic sector, and the inward FDI 
performance indices in ASEAN. Moreover, the FDI inflow’s trend of the selected ASEAN 
countries – Malaysia, Philippines, Singapore, and Thailand - is explained in more details.  

Over the past decade, ASEAN’s FDI inflow was persistently fluctuated as a result of the Asian 
financial crisis in 1997-1998, the economic slowdown in US and Europe and the recession in Japan 
in 2001. After the Asian financial crisis in 1997-1998, the recovery of FDI inflow was remarkably 
swift in 1999, and it gradually decreased up to now on account of the signs of the economic 
slowdown in US and Europe and the recession in Japan. However, ASEAN’s FDI inflow recovered 
in 2003 with US$ 20,304 million. Figure 1 shows that, comparing Intra- and Extra- ASEAN FDI 
during 1995-2003, ASEAN’s FDI recorded a significant fluctuation and a rebound in 2003 with an 
increase of 43% from the previous year, particularly; the upward trend for Extra-ASEAN FDI in 
2003 was up 74% compared to 2002. Indeed, this growth indicates a welcome return of foreign 
investors’ confidences in this region.  

Obviously, foreign investors have been using ASEAN countries as a site for making profits, 
cost effectiveness and global competitiveness by the largest FDI sources were, in order, EU, US, 
Intra-ASEAN and Japan. In 2003, the share of ASEAN’s FDI inflow of these four sources vis-à-vis 
total FDI inflow was as follows: 35% (EU), 14% (US), 10% (Intra-ASEAN) and 10% (Japan). 
Indeed, the pattern and sources of FDI into ASEAN remained strongly unchanged during 1995-
2003 except US FDI inflow in 2002. However US played for a significant source of investments 
for this region in the last decade. Figure 2 shows a comparison of the significant Extra-ASEAN 
FDI sources for 1995 and 2003. The upward trend of FDI inflow in 2003 – both EU and US – 
registered an increase of 87% and -386% respectively compared to 2002. Meanwhile Japan’s FDI 
inflow recorded a growth continuously since the investment boom in 2000.  

The ASEAN Investment Area (AIA) agreement1 signed on October 1998 was regarded as a 
significant milestone to stimulate the surge of FDI into ASEAN member countries. In fact, the AIA 
aims to enhance FDI inflow from Intra- and Extra- ASEAN sources by making ASEAN as a region 
of competitiveness and attractiveness for investment and business operations. In order to reach a 
goal to become an attractive investment destination, ASEAN has closely continued the 
implementation of the framework agreement on the AIA. Thus the continued success of schemes 
under the AIA agreement is a key factor in influx of FDI to ASEAN.  

In addition to the effectiveness in engaging the establishment of free trade area (AFTA), the 
advance in functioning as a single common market and production base by 2020 of ASEAN 
Economic Community (AEC) and the strength of expanding and pursuing deeper economic 
integration are important factors that will encourage investors and will influence future FDI inflows 
to this region as well as an aforementioned factor. That is, the greater the progress in proceeding 
ASEAN’s schemes moves toward, the higher an incentive in FDI inflow to ASEAN rises. 

Figure 3 shows the share of ASEAN’s FDI inflow vis-à-vis total FDI inflow during 1999-2003 
was distributed among economic sectors. Cumulative economic sectoral distribution of FDI inflows 
for 1999 and 2003 were 30% for manufacturing sector, 16% for financial intermediation and 
service sector, 11% for mining and quarrying sector, 12% for trade commerce sector, 5% for 
service sector, 4% for real estate sector, 1% for agriculture, fishery and forestry sector and 
construction sector, and 21% for other sectors. The top five cumulative approvals of FDI in the 
manufacturing sector during 1999-2003 were, in order, communication equipment and apparatus, 
chemicals products, petroleum products, rubber and plastics products, and paper products. Total 
projects approved in 2003 regained with US$ 23,180 million, an increase of 45% from the previous 
year, in which were spread into chemicals products, basic metals, paper products, transportation 

�����������������������������������������������������������

1 Under the AIA agreement, ASEAN concerns with implementing coordinated ASEAN investment cooperation; opening 
all industries and granting a national treatment with some exceptions as specified in the temporary exclusion list and 
sensitive list; facilitating free flow of direct investment, technology and skill professionals; and providing transparency of 
investment policies, rules, procedures and administrative processes. 
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equipment, and non-metallic mineral products. The main reason why FDI in manufacturing 
accounted for the largest share of total investment in 1999-2003 was the continued success of 
schemes that fostered industrial cooperation. In particular, the ASEAN industrial cooperation 
(AICO) scheme focuses on the greater industrialization, the expansion in trade and investment and 
the promotion in resource-sharing among ASEAN member countries including the increase in 
regional production networks. 

In addition, the cumulative FDI in service sector gradually grew up to 54% share of total 
investment in 1999-2003. The service sectoral growth was under a strengthening cooperation 
between ASEAN Coordinating Committee on Investments (CCI) and ASEAN Coordinating 
Committee on Services (CCS) who support this sector to move forward to an open and liberal area 
principally in finance, telecommunication, transportation and logistics, retail and business services, 
healthcare and tourism.  

Figure 4 shows inward FDI performance index2 between 1995-2003 that we figured by using 
key data from UNCTAD world investment report. The potential for attracting FDI to ASEAN in 
2003 grew to 1.84, and it had a gradual improvement over the previous year. While the change in 
ASEAN’s FDI performance index’s year span from 1996-1999 to 2000-2003 performed poorly on 
account of the financial and economic uncertainties in investment following the Asian financial 
crisis and the economic slowdown in the large source countries. 

In the rest of this section, the selected ASEAN countries – Malaysia, Philippines, Singapore and 
Thailand called here ASEAN-4 are discussed in the recent trend in inward FDI and the change in 
inward FDI performance index.�

Malaysia’s FDI inflow posted a drop markedly from US$ 6,323 million in Asian financial crisis 
of 1997 to US$ 554 million in 2001 (figure 5). After that it rose to US$ 3,203 million in 2002, and 
dropped to US$ 2,473 million in 2003. The inward FDI performance index of Malaysia in 2003 
was 1.5, a sharp deterioration since 1998. Moreover it was ranked the 75th most attractive 
destination in the world during 2001-2003. Over the past five years, the largest FDI sources into 
Malaysia were, in order, US, EU, Japan and Intra-ASEAN. The FDI inflow in 1995-2003 
registered as follows: US$ 10,201 (US), US$ 8,236 (EU) and US$ 4,761 (Japan) (figure 6). The 
shares of the investments vis-à-vis total investment of such source countries into ASEAN-4 – US, 
EU and Japan were 28%, 13% and 17% respectively.  

Direct investment into Philippines fell slightly from US$ 1,718 million in 1998 to US$ 982 
million in 2001 (figure 5). Then, it grew by 13% in 2002 compared to 2001, and slowed down 71% 
in 2003 compared to 2002 at US$ 319 million. In index calculation of inward FDI performance of 
2003, Philippines were regarded as the attractive destination in investment with small positive 
index value at 0.26. With the global rankings by inward FDI performance index in 2001-2003, 
Philippines were ranked at the 96th. It is important to note that Philippines should be grouped into 
“below potential”, that was counties with high FDI potential but low FDI performance. Actually, 
the biggest source countries of FDI in the last five years were, in order, US, Japan, Intra-ASEAN 
and EU. During 1995-2003, Philippines’ FDI inflow from Japan, US and EU were valued at US$ 
3,055, US$ 2,877 and US$ 1,401 respectively. The shares of FDI inflow into ASEAN-4 with three 
countries –Japan, US and EU – were 10%, 8% and 2% respectively. 

Singapore’s FDI inflow�has recovered its upward trend in the two years following the Asian 
financial crisis of 1997-1998, reaching its peak in 2000 when FDI inflows was valued US$ 17,218 
million (figure 5). After that it declined to US$ 15,038 million in 2001, and regained in 2003 with 
US$ 11,431 million. Over the past decade, the inward FDI performance index habitually recorded 
the high potential for attracting FDI in this country; in particular, it was valued at 8.09 in 2003. 
Lately, in the world rankings by inward FDI performance index in 2001-2003, Singapore ranked 
6th. In fact, among ASEAN member countries, Singapore is the largest recipient of FDI relative to 
its GDP. The largest FDI sources in the last five years were EU, US, Intra-ASEAN and Japan 

�����������������������������������������������������������

2 This index measures the extent of host countries’ inward FDI that calculated by the ratio of country’s share of FDI 
inflow to economic size and share in global. An index value with greater than one indicates that country attracts FDI, 
otherwise, an index value with lower than one points out the disinvestment in that period. The higher index implies the 
country attracts more FDI. 
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respectively. Figure 6 shows that Singapore’s inward FDI from EU, US and Japan in 1995-2003 
reached US$ 36,760, 19,656 and 9,142 million respectively, accounting for, in order, 59%, 55% 
and 33% of total investment from EU, US and Japan into ASEAN-4. 

Thailand’s FDI inflow in 2003 were US$ 1,869 million, up from a historically low level of US$ 
947 million in 2002 (figure 5). The inward FDI performance index of Thailand in 2003 showed the 
potential for attracting FDI with small positive value at 0.81, and it ranked 87th, a gradual 
improvement over the previous year. With the low index value, Thailand was in the “below 
potential” group with high FDI potential but low FDI performance. The largest source countries of 
FDI in the last five years were regarded as Intra-ASEAN, Japan, EU, Hong Kong and US 
respectively. Thailand’s inward FDI from Japan, US and EU in 1995-2003 reached US$ 8,096, 
3,654 and 3,261 million respectively (figure 6). The shares of FDI inflow into ASEAN-4 with their 
source countries were accounted for, in order, 28%, 10% and 5%. 

To sum up, in recent year the environment for FDI inflow has strongly differed from the 
previous year. The upward FDI inflow trend for ASEAN was recorded remarkably. The greater 
FDI inflow is driven as a result of continued and pursued schemes under ASEAN cooperation 
agreements in order to become a global attractive FDI destination. In addition, amidst influence of 
relative competitiveness of alternative production locations, ASEAN is challenged to be an 
investment area that is not only competitive in production costs but also accessible to a customer 
base. 
 
 
3. Existing Literature: Theories and Evidence  

 
The recent theory of foreign direct investment (FDI) involved in horizontal and vertical 

multinational enterprises (MNEs) activity. On the one hand, the MNEs choose to conduct the 
horizontal FDI as a result of an access to foreign markets and gain some advantage in supplying 
local and regional markets; perhaps it is called a “market-seeking”. On the other hand, the MNEs’ 
decision conducts the vertical FDI in order to exploit differences in relative factor costs and to 
benefit for the lower production cost; perhaps it is called a “resource-seeking”.�Indeed, the 
“knowledge-capital model (KC model)” of MNEs was developed from the combination of theories 
of vertical and horizontal MNEs. By the diversification in the KC model that incorporates either 
vertical or horizontal FDI, the recent studies applied this model in analyzing the MNEs activity. At 
this point, we review the KC model developed by Markusen et al (1996) and Markusen (1997) 
whose conceptual framework is also employed in our empirical analysis. In addition, the recent 
empirical studies are presented in order to make a strong support to the model. 

With reference to Markusen et al (1996) and Markusen (1997), the model has two countries (h 
and f), two homogenous goods (Y and X) and two homogenous factors: L (unskilled labor) and S 
(skilled labor). The countries differ in size and relative endowments. Both factors can only mobile 
between local industries. The Y sector is perfectly competitive industry with constant returns to 
scale. The X sector is imperfectly competitive industry with increasing returns to scale both at the 
firm and plant level, and is subject to Cournot competition with free entry and exit. In addition, 
firms are geographically separated in two production stages, that is, headquarter services such as 
blueprints, R&D, managerial services and so forth, exploit skilled labor intensive; and the final 
goods production stage exploits unskilled labor intensive. International trade is subject to trade 
cost. 

There are six numbers of firms in the model which can be grouped into three types: (1) vertical 
MNEs which have headquarter services in the home country and the final goods production in the 
host country (Type vh and vf), (2) horizontal MNEs which have headquarter services in the home 
country and final goods production in both the home and host country (Type mh and mf); and (3) 
national firms solely produce in the home country and serve foreign markets by exports (Type nh 
and nf). In addition, three assumptions are defined in the model that specify more precisely the KC 
approach.  

First, it is assumed that there are multi-plant economies of scale which are relevant for 
horizontal MNEs. The total fixed cost of headquarters and two plants is less than double total fixed 
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cost of a single-plant firm. That is because the joint-input property of the knowledge capital that the 
services of knowledge-based assets are joint inputs into multiple production facilities and are 
utilized simultaneously. This property contributes to firms’ decision whether to supply foreign 
country by exporting or locating a plant.  

Second, it is assumed that headquarters services are more skilled-labor intensive than 
production. The different relative factor intensities in such different production stages provide a 
motivation for vertical FDI. That is, if one country has an advantage in terms of factor prices over 
the other country, it attracts vertical MNEs.  

Finally, it is assumed that two-plant type-m firms are more skilled-labor intensive than either 
type-n or type-v firms. That is, type-m firms use additional skilled-labor both a home and host 
country in order to manage and operate the second plant, and type-v and type-n firms use additional 
unskilled labor in transport costs in order to serve the foreign market. 

At this point, we describe briefly in the econometric specification of the KC model following 
directly Markusen et al (1996) and Markusen (1997). The important variables employed in the KC 
model to explain MNEs activity are defined in the following: wi and zi denote the prices of 
unskilled and skilled labor respectively in country i, F and G denote fixed costs in units of skilled 
and unskilled labor requirements respectively, c is the constant marginal production cost and � is 
the amount of unskilled labor needed to transport one unit of X from country i to country j which is 
the same in both directions.  

There are three cost functions corresponding to types of firms. The cost function of a national 
firm in country i (single-plant firms with headquarters and plant in the same country) is given by 
(2) � �n n n n n n

i i i i i ii ij iw L z S w cX c X G z F� �� � � �� � �� 	  i, j = h, f  ,  i � j 

where c, �, Fn, and Gn are identical across countries. Firm type mi (two-plant firms with 
headquarters in one country or the other) and vi (single-plant firms with headquarters and plant in 
different countries) have, in order, a cost function as 
(3) 

j j j

m m m m m m m m m m
i ii ij i ii ij i ii 1 j ij 2 i 1 2w L w L z S z S w cX G w cX G z F z F� � � �� � � � � � � � �� 	 � 	   and 

(4) � �v v v v v v v v
i ij i ii j ij j jj ji i 1 j 2w L z S z S w cX c X G z F z F� �� � � � �� � � �� 	 . 

� �m v
ijX  denotes a horizontal (vertical) multinational based on country i and sold in country j. 
� � � �� �m v m v

ij ijL S  denotes unskilled (skilled) labor requirement of country i’ horizontal (vertical) MNEs in 
country j.  

After adding labor demand from national firms, vertical and horizontal MNEs, country i’ factor 
market clearing is shown as 

(5) 
n m m v

i iy i i i ii j ji j ji

n m m v v
i iy i i i ii j ji i ii j ji

L L n L m L m L v L

S S n S m S m S v S v S

� � � � �

� � � � � �
 

where iL and iS denote the total labor endowments of country i.  
In equilibrium, X has zero profit, then, country i’ income, Mi is  

(6) i i i i iM w L v S� �   i = h, f.   
The utility of consumer in each country is Cobb-Douglas,  

(7) 1
i ic icU X Y
 �
�   n n m m v v

ic i ii j ji i ii j ji i ii j jiX n X n X m X m X v X v X� � � � � � , 
giving demands as 
(8)  ic i iX M / P� 
  and  � �ic iY 1 M� �
 . 
Xic and Yic denote the consumption of X and Y, and Pi is the price of X in country i.  

The equilibrium in the X sector is determined by pricing equations (marginal revenue equals 
marginal cost) and free-entry conditions. As a result of the complementary-slackness form, pricing 
equations of national, horizontal and vertical firms in each market are shown as 
(9) � �n

i ii ip 1 e w c� �   � �n
iiX  

(10) � � � �n
j ij ip 1 e w c� � ��  � �n

ijX  

(11) � �m
i ii ip 1 e w c� �   � �m

iiX  
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(12) � �m
j ij jp 1 e w c� �   � �m

ijX  

(13) � �v
i ji ip 1 e w c� �   � �v

jiX  

(14) � � � �v
i ii ip 1 e w c� � ��  � �v

iiX  

where k
ije  denotes a proportional markup of price over marginal cost. In a Cournot model, the 

optimal markup formula is given by the firm’s market share divided by the Marshallian price 
elasticity of demand that equals one. The optimal markup is shown as 

(15) 
k k
ij j ijk

ij
jc j

X P X
e

X M
� �



  k = (n, m, v).  

Finally, there are six zero-profit conditions corresponding to the numbers of firms of each type 
written as the requirements that markup revenue equal fixed costs. 
(16) n n n n n n

h hh hh f hf hf h hP e X P e X w G z F� � �    (nh)  
(17) n n n n n n

f ff hh h fh fh f fP e X P e X w G z F� � �    (nf)  
(18) m m m m m m m m

h hh hh f hf hf h 1 h 1 f 2 f 2P e X P e X w G z F w G z F� � � � �  (mh)  
(19) m m m m m m m m

f ff ff h fh fh f 1 f 1 h 2 h 2P e X P e X w G z F w G z F� � � � �  (mf)  
(20) v v v v v v v

h hh hh f hf hf f h 1 f 2P e X P e X w G z F z F� � � �   (vh)  
(21) v v v v v v v

f ff ff h fh fh h f 1 h 2P e X P e X w G z F z F� � � �   (vf)  
It is clear from above that the results from the model with respect to types of firm can define 

MNEs activity as a function of characteristics of country, in particular differences in size and 
relative endowments, and the level of trade costs. 

The horizontal MNEs dominate when two countries are similar in size and relative endowments, 
and trade costs are rather high. The similarity in size and factor endowments takes advantage 
relative to national firms, that is, MNEs in smaller and factor-scarce country burden total fixed cost 
in locating new plant and conduct production at high cost, whereas national firms in larger and 
factor-abundant country burden solely trade cost in exports to smaller country and conduct 
production at low cost. Therefore, horizontal MNEs tend to arise when benefits from the proximity 
to the markets outweigh trade costs from home country to host country, in other words, the higher 
trade costs are incentive to access the foreign markets by locating production abroad.   �

The vertical MNEs dominate when two countries are different in relative endowments and trade 
costs are low. Therefore, MNEs choose to fragment their production by stages and gain advantage 
from differences in factor prices. At any rate, vertical MNEs are particularly favored when 
headquarters are located in small and skilled-labor abundant country and final production is located 
in large and unskilled-labor abundant country. 

In the rest of this section, the empirical studies on KC model are presented in order to indicate 
that this model was usually employed as an alternative hypothesis for testing models of vertical and 
horizontal MNEs. The empirical evidence demonstrated both positively and negatively against the 
KC model. However, most studies found a strong empirical support to KC model. 

Carr et al (1998) applied the KC model of the MNEs developed by Markusen (1997) in order to 
analyze a relationship between MNEs activities and country characteristics. This model comprises 
three main assumptions: transportability, factor intensity, and jointness. First, the services of 
knowledge-based assets could be geographically separated from production and be transferred 
easily to production facilities at low costs. Second, the knowledge-intensive activities were skilled-
labor intensive relative to final production. Third, the services of knowledge-based assets were 
joint inputs into multiple production facilities, giving rise to firm-level scale economies. The first 
two assumptions provided motivation for the vertical mode of FDI by locating R&D activities in 
low skilled-labor cost area and production in low unskilled-labor cost area, whereas the last 
assumption provided motivations for the horizontal mode of FDI by replicating the similar services 
in different countries. In econometric study, Carr et al (1998) employed the 1986-1994 panel data 
on US affiliate sales in order to test the KC model which allowed for both horizontal and verticals 
motives for FDI, how MNEs activities depended endogenously on both country size and factor 
endowments. The results from the panel estimation provided strong support for KC model in which 
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affiliate sales increased in sum of economic size of host and home country, in size similarity, and in 
the relative skilled-labor abundance of home country.  

Markusen and Maskus (1999a) and Markusen and Maskus (1999b) examined foreign affiliate 
production of MNEs as a function of characteristics of home and host country. In the former study, 
the model underlying the KC model was divided into three models: local sales by affiliates of 
parent country in host country, export sales by the same affiliates, and the ratio of both sales, in 
order to determine how local sales versus export sales related to country’s characteristics. The latter 
study used three main models: the KC model, the horizontal model and vertical model, to test the 
effects of affiliate production on country’s characteristics. Using both the same data as in Carr et al 
(1998), Markusen and Maskus (1999a) indicated strong support for KC model and horizontal FDI 
and showed little support for vertical FDI with a negative relation between affiliate sales and 
skilled-labor abundance in home country on outward data estimation. Meanwhile Markusen and 
Maskus (1999b) provided strong support for the horizontal model and rejected the vertical model 
and the KC model. 

From the fact that there exists the contradictory results in aforementioned empirical studies, 
Blonigen et al (2002) demonstrated that such contradictions occurred as a result of an 
misspecification of the skill labor difference terms – key variables in determining vertical MNEs 
motivations. In order to correct this specification error, they posited the absolute differences in 
skilled-labor abundance in the econometric test instead by using the same data set as in Carr et al 
(1998). The estimation showed the contrary between affiliate sales and absolute differences in 
skilled labor, that is, the greater absolute differences in skilled-labor abundance contributed to a 
drop in the affiliate activity between countries. In addition, the results gave strong support for the 
horizontal model in favor of the KC model, while the vertical model extremely rejected.  

Moreover, Davies (2002) determined the reason why the horizontal model cannot be rejected in 
favor of the KC model, contrary to the vertical model. He suggested that it may be because of the 
incomplete empirical specification, and proposed the extended specification by allowing the KC 
model to use FDI stocks as a proxy for MNEs activity and the mean years of education for skill 
abundance. Using the same data set as in Carr et al (1998) and Blonigen et al (2002), the results 
gave strong support for the vertical model with measuring MNEs activity on FDI stocks, and 
rejected the horizontal model in favor of the KC model. The strong empirical evidences for the 
vertical model in favor of the KC model were found also by Braconier et al (2002, 2003).  

Braconier et al (2002) indicated that it was because the relative factor costs influenced in either 
MNEs decision or MNEs activity rather than the factor endowments. They employed the KC model 
to derive a skill measure from the difference in relative skilled wage premium, contrary to previous 
studies based on factor endowment differences. Using the pooling US and Swedish data in 1986-
1998, the results found strong evidence in favor of the KC model and vertical composition in its 
model. The skill measure with the relative skilled wage premium affected surprisingly in MNEs 
activities. Braconier et al (2003) suggested that larger dataset contributed to a stronger support for 
vertical model in favor of the KC model. Thus, their empirical specification underlying the KC 
model improved data coverage and derived key variables which measured relative size and relative 
skill endowments from the Edgeworth-box. Using an enlarge dataset in 1986-1998, the results gave 
a robust support for the KC model as a result of an improvement in data coverage and variable 
measures. The better factor endowment coverage conducted the greater empirical support in the 
vertical model.    

In order to test directly the MNEs activity on developing countries, Carr et al (2002) employed 
the concept of KC model to shed light on main determinants that attracted foreign investors into 
their countries. Using the 1986-1997 data on US outward investment, they found a negative 
relation between affiliate sales and skilled-labor abundance of home country in which the greater 
the differences in skill endowments between host and home countries emerged, the lesser the 
affiliate activities were. This evidence got findings similar to Markusen and Maskus (1999a, 
1999b). The results indicated that US outward investment sought for high skilled-labor abundance 
and large markets. 

In sum, the empirical findings demonstrated remarkably both strong and weak support for the 
KC model. The reason why the KC model is rejected occurs as a result of vertical composition into 
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its model, however, the recent studies attempt to improve different measurements in key factors – 
the characteristics of host and home country. It is worth noting that the KC model is an explicit 
empirical specification in generating testable implications that relates different patterns of 
multinational activities to country’s characteristics.  

 
 

4. Empirical Specification and Data 
 

4.1 Empirical Specification 
 
According to our objective, it is to examine how ASEAN member countries’ characteristics 

explain US multinational enterprises (MNEs) activity. Hence, a good starting point is a 
consideration in hypothesis and country-level variables for our empirical specification which takes 
into account the results from the Knowledge-capital (KC) model suggested by the existing 
literature to be able to explain MNEs activity.  

The access to a host-country market is acknowledged to be a motivation in horizontal foreign 
direct investment (FDI). In addition, a similarity in country’s size and relative endowments and a 
high trade cost are essential variables behind horizontal MNEs’ decision. That is because they 
contribute to higher profits from accessible capability to customers and trade-cost saving from 
substituting exports with locating production facilities. 

In contrast, vertical FDI is driven by differences in relative factor endowments between both 
countries. The greater skill differences attract the larger FDI. That is, the unskilled-labor abundant 
host country encourages MNEs to fragment production facilities where unskilled labor is cheap. 
Moreover, vertical FDI is more attractive in smaller lower trade costs which decrease the total 
marginal costs for shipping back to home country.  

The results from the theoretical model, namely the KC model bring us to two main hypotheses.  
Hypothesis 1 Countries with similar size and relative factor endowments, high trade costs and 

low investment costs, induce a larger horizontal FDI.  
Hypothesis 2 Countries with different relative factor endowments, and low trade costs and 

investment costs, induce an increasing vertical FDI.  
In addition, the theoretical model and empirical studies reviewed in previous section defined 

reliable country-level variables that were key factors in explaining MNEs activities. These main 
explanatory variables consisted of sum of real GDP in home and host country, difference in real 
GDP in both countries, difference in skilled-labor abundance in two countries, investment cost in 
host country, trade cost to home and host country, and distance.  

Therefore, in order to estimate empirically MNEs activity by home country i in host country j at 
time t, the above explanatory variables are chosen into the empirical specification by applying the 
gravity equation approach on the KC model. In addition, by following directly the basic KC 
specification in Carr et al (1998), which is also used by Markusen and Maskus (1999), Blonigen et 
al (2002), Braconier et al (2002, 2003) and Davies (2002), the basic empirical estimation is given 
as follows: 
 
(22) t0 1 2 3 4ij,t ij,t ij,t ij,t ij,t j,RSALES / FDI SUMGDP GDPDIFSQ SKDIFF INVC� 
 
 
 
 
� � � �  

5 76j,t i,t ij ij,tTC TC DIST�
 
 
 �� �         

 
The subscripts point to the variation in such regressors over time (t), across either home county 

(i) or host country (j). The dependent variable – a measure of the MNEs activity from a home 
county (i) to a host country (j) – is measured in term of affiliate sales and direct investment 
between any two countries. First, RSALESij,t denotes the real total sales of country i’s affiliates in 
country j. Second, FDIij,t follows directly Davies (2002) denotes the stock of direct investment of 
country i to country j.   

The first two explanatory variables are posited to capture the motivation in the horizontal 
investment. The first term, SUMGDPij,t denotes the sum of two countries’ real GDP. It is expected 



� 9 

to have a positive sign, that is, larger joint market size tends to increase the FDI. The second term, 
GDPDIFSQij,t denotes the squared differences in real GDP between home and host country. It is 
expected to be negative; the more similarities in country size tend to encourage the FDI into host 
country.  

The third explanatory variable, a key factor in explaining the vertical multinational production – 
an opposite of the horizontal model, is SKDIFFij,t that denotes the skilled-labor abundance in 
home country relative to host country. It is expected to be positive; two countries with different 
relative endowments contribute to the vertical MNEs that fragment the production process, and 
locate headquarter services in skilled-labor abundant country and production in skilled-labor scarce 
country.   

The rest of explanatory variables are control variables. First, INVCj,t denotes an index of the 
investment cost in country j, in other words, it regards as an influence of investment barriers on 
MNEs’ decision. This regressor is expected to be negative sign; obviously, the higher investment 
costs reduce FDI. Second, TCi,t and TCj,t denote trade cost in exporting to home and host country 
respectively. The first term explains how the vertical FDI locates plant abroad in order to ship back 
to home country, shifts in the level of trade barriers. The second term explains how trade barriers in 
exporting to host country, encourage the horizontal FDI. These explanatory variables are expected 
to be positive and negative respectively. That is, the increasing trade barriers in host country foster 
an incentive for horizontal FDI in its country; whereas, the increasing trade barriers in home 
country reduce an incentive for vertical FDI. Finally, DISTij denotes geographical distance between 
home and host country, including as a proxy for transportation and trade costs. Due to the distance 
is a composition of both investment and trade cost; therefore, the expected sign of distance is 
ambiguous. 
 

4.2 Data 
 

The panel country-level data for the estimation are collected from different sources between 
home country and host country over the period 1983-2003. Such observations constitute a relation 
between a home country (US) and a host country (Malaysia, Philippines, Singapore and Thailand), 
therefore, our sample consists of 84 location decisions of US MNEs into ASEAN member 
countries from 1983 to 2003. 

The primary variables – US affiliate sales and US direct investment stocks- are gathered from 
the Bureau of Economic Analysis (BEA) database, US department of commerce. The real GDP 
data are collected from National Accounts main aggregate database of United Nations Statistics 
division. These data sources are used to figure out annual data on the sum of GDP and the GDP 
differences.  

Due to the total employments by occupation only in professional, technical, administrative and 
managerial workers are measured as a proxy of skill labor. Therefore, annual data on country’s 
total employment by occupation from the International Labor Organization (ILO) database are 
collected and calculated for the skilled-labor abundance. 

The investment cost data are obtained from the index of freedom reported annually by the 
Heritage Foundation. Whereas, the trade cost measure is based on the trade openness measure that 
defines as the sum of country’s exports and imports divided by country’s GDP. Therefore, the 
export, import and GDP data in such countries are essential data sets to construct the trade cost 
database. The export and import data are collected annually from World Trade Organization 
database. 

In summary, the appendix provides thoroughly more details on a variable construction and data 
sources. In addition, table 4 and 5 show the summary statistics for variables and correlation 
between them in our empirical analysis. 
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5. Empirical Results 
 

The results of specification in (22) based on the gravity equation are shown in table 6 using the 
Ordinary Least Square (OLS) and Fixed Effect (FE) techniques in the estimation. The results will 
bring us to evidence that US multinational enterprises (MNEs) activity into ASEAN member 
countries belongs to both horizontal and vertical feature. The expected signs in specification are 
based on Carr et al (1998) and Markusen and Maskus (1999). 

Column (1) of table 6 shows the coefficient estimates for our specification in (22), using 
affiliate sales (RSALES) as a dependent variable. The coefficient on sum of GDPs (SUMGDP) and 
squared GDP differences (GDPDIFSQ) are significant at one percent level and five percent level 
respectively with the expected sign. That is, SUMGDP and GDPDIFSQ are expected to be positive 
and negative respectively for horizontal model in favor of the KC model, and to be absolutely 
unrelated to vertical model. Obviously, there is greater horizontal FDI between similar-sized 
countries.   

The coefficient for variable of interest, skill differences (SKDIFF), is significant at the one 
percent level with the wrong sign. In fact, SKDIFF should be positive to support vertical model and 
indicates that the vertical foreign direct investment (FDI) is particularly driven by larger skill 
differences. Surprisingly, the result for differences in skilled-labor endowments is not as expected, 
however, it is similar to Markusen and Maskus (1999b) which found a negative relation between 
relative skill endowments and affiliate exports back to US, and Markusen and Maskus (1999a) that 
gave weak roles for skilled-labor abundance on affiliate sales. In order to better improvement, we 
apply absolute values on skill differences corresponding to Blonignen et al (2002) in our 
specification. The results in estimation of two specifications are identical.  

Turning to the rest of explanatory variables, the coefficient estimates of investment cost (INVC) 
and trade cost back to the home country (TCI) are significant at one percent level and have 
negative and positive sign respectively which are as anticipated, except for trade cost to host 
country (TCJ) that is insignificant despite the correct sign. It is said that MNEs’ decision is 
responsive dramatically to moderate investment costs and the strength of trade barrier in one 
country, whereas, greater trade openness to export back of own country attracts MNEs activity. 

  The coefficient estimate of distance between home and host country (DIST) is significant at 
one percent level with positive sign. However, as discussed earlier, distance is as a proxy for both 
investment cost and trade cost, its sign is ambiguous in theoretically. This finding here is contrast 
virtually with results in Carr et al (1998) and Markusen and Maskus (1999).  

For comparison, we test our specification using fixed effect estimation. The results are shown as 
in column (2) of table 6. The signs are as hypothesized except for INVC. The coefficients of 
variables of country’s size and trade cost remain strongly significant while the coefficients for skill 
differences and investment cost are insignificant with correct and wrong sign respectively.  

Altogether, the equations in column (1) and (2) of table 6 have strongly good fit, with an 
adjusted R-squared at 0.94 and 0.96 respectively. According to hypothesis, the results for our 
specification confirm that US MNEs activity increase when ASEAN member country is similar in 
size and factor endowments relative to US country. It is clear that the result of skill differences 
contradicts the KC model. Therefore, it is important to note that the results for our specification are 
strong support in the implications of the horizontal model in favor of the KC model, contrary to the 
vertical model. 

With respect to Davies (2002), we employ direct investment stock (FDI) as a dependent variable 
in our specification. The results are similar to a previous specification that exploits affiliate sales as 
dependent variable. The results are shown as column (3) of table 6. The coefficients of sum of 
GDPs and squared GDP differences have positive and negative sign as expected, and are 
significant at ten percent level and insignificant respectively. However these signs ensure that the 
similarities in country’s size encourage the horizontal FDI.   

The skill differences (SKDIFF) is significant at the one percent level with the wrong sign. The 
results for all of two specifications are similar, that is, they do not support the prediction of the KC 
model with respect to skill differences between two countries. It is doubtful why there is a negative 
sign in skill differences in developing-country observations, in other words, why differences in 
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factor endowments between developing country and developed countries discourage the vertical 
FDI. 

The remaining coefficient estimates of investment cost and trade cost are significant at one 
percent level with the expected signs. Both of their findings are not surprising due to production 
facilities that contain fair investment costs and extremely trade barrier, encourage MNEs activity. 
The coefficient on distant remain strongly significant at one percent level with positive sign. Its 
reason can explain as aforementioned. 

The equation in column (3) of table 6 has strongly good fit, with an adjusted R-squared at 0.92. 
The results give strong support in horizontal model in favor of the KC model as well as previous 
results. It implies that the more MNEs activity takes place, the more similar country’s size and 
relative endowments are. That is, US MNEs activity occurs directly to ASEAN member country 
where there is similar in size and relative factor endowments.  

In sum, the results for our specifications using both affiliate sales and direct investment as 
dependent variable support our first hypothesis. As a result of the opposite coefficient of skill 
difference contradicts absolutely to the KC model in vertical composition.  
 
 
6. Conclusion  
 

The purpose of this study is to examine why ASEAN member country’s characteristics as the 
determinants of US multinational enterprises (MNEs) activity. The knowledge-capital (KC) model 
as discussed in this paper makes evident testable implications. Our empirical specification follows 
directly Carr et al (1998) and Markusen and Maskus (1999) and evidences US MNEs activity 
between countries as a function of characteristics of ASEAN countries, in particular sum of GDPs, 
squared GDP differences, relative endowment differences, investment cost, trade cost and distance. 
At any rate, this evidence is as anticipated following the theoretical framework of KC model.  

The results for specification indicate that model fits well and gives strong support to the 
horizontal MNEs feature. The estimates in column (1) of table 6 suggest correct signs and strongly 
statistical significance for sum of GDPs, squared GDP differences, investment cost, trade cost to 
host country and distance, whereas, trade cost to home country has correct sign with weakly 
statistical significance. Surprisingly, skill differences are highly significant with wrong sign. The 
possible explanation is that our specification attempts to make an improvement by using panel data 
set from developing host countries e.g. Malaysia, Philippines, Singapore and Thailand rather than 
included developed host countries. 

In summary, it is sufficiently clear that the motivation of US MNEs to ASEAN countries 
increases according to their joint market size and their similarity in size and relative factor 
endowments. It is important to note that this finding accepts the horizontal model in favor of the 
KC model and rejects the vertical model.  

However, this outcome raises our concerns to question that remains to be answered why 
differences in factor endowments between developing country and developed country e.g. ASEAN 
and US country respectively discourage the vertical MNEs activity. One of our concerns associates 
with a solid framework in fostering foreign investment of developing countries, dealing with 
competitiveness in production costs in principle. Therefore, this is regarded as an important pace in 
way that better improves the conceptual framework and econometric specification related to MNEs 
activity in the further study.  
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Appendix A: Construction of variables and data source 
 
This section describes the variable construction and data source used in our empirical analysis.  
 

Variables  Description  Source 
RSALESij,t Affiliate sales of nonblank US parents are 

adjusted into millions of real US dollar 1990 
by using producer price index as reported in 
the US Bureau of Labor Statistics. 

US Bureau of Economic Analysis 
(BEA) data;  
http://www.bea.gov/ 
US Bureau of Labor Statistics (BLS);�
http://www.bls.gov/ 

FDIij,t US direct investment abroad are adjusted into 
millions of real US dollar 1990 by using 
producer price index as reported in the US 
Bureau of Labor Statistics. 

ibid 

SUMGDPij,t Sum of GDP of host and home country in 
constant US dollar 1990 (in million US 
dollar) 

National accounts main aggregate 
database, United Nations Statistics 
Division 
http://unstats.un.org/unsd/default.htm 

GDPDIFSQij,t Squared of difference in GDP of host and 
home country in million US dollar 

ibid 

SKDIFFij,t The difference between skill labor of home 
and host country is measured by the 
difference of the ratio of country’s skill labor 
to country’s total employment. The skill labor 
is the sum of the numbers of workers in 
categories 0/1 (professional, technical and 
kindred workers)   and 2 (administrative 
workers). These figures have a range between 
0 (skilled labor scarce)   and 1 (skilled labor 
abundant). The missing annual figures are 
taken to equal the period average figures for 
each country.  

International labor office database, 
ILO Bureau of Statistics 
http://laborsta.ilo.org/ 

INVCt Investment cost measure is constructed on the 
composite score of index of economic 
freedom accumulated by the Heritage 
Foundation. The overall index of economic 
freedom includes the measures of 
governmental, institutional, financial, and 
economic factors, is defined in the range 
between zero and 100. The higher the score 
is, the greater the level of government 
interference in the economy and the less 
economic freedom are. 

The Heritage Foundation 
http://www.heritage.org/research/ 

TCJt,TCIt Trade cost of host country and home country 
are measured as trade openness by the ratio 
of sum of a country’s imports and exports 
divided by the country’s GDP.  

WTO Statistics Database, World 
Trade Organization 
http://stat.wto.org 

DISTij Distance of each country’s capital city from 
Washington DC in 1,000 kilometers 

The longitude and latitude between 
capital cities are available at web 
page http://export911.com/convert/ 
distaCalc.htm and are calculated 
their distance on global distance 
calculator version 1. 

 
�

�
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Table 1: FDI Inflows into ASEAN by Host Country, 1997-2003 (in US$ million) 
 

Year 1997 1998 1999 2000 2001 2002 2003 
Brunei Darussalam 702 573 748 549 526 1,035 3,123 
Cambodia 168 243 232 149 149 145 87 
Indonesia 4,678 -356 -2,745 -4,550 -3,279 145 -596 
Lao PDR 86 45 52 34 24 25 19 
Malaysia 6,323 2,714 3,895 3,788 554 3,203 2,473 
Myanmar 879 684 304 208 192 191 128 
Philippines 1,261 1,718 1,725 1,345 982 1,111 319 
Singapore 13,533 7,594 16,067 17,218 15,038 5,730 11,431 
Thailand 3,882 7,491 6,091 3,350 3,886 947 1,869 
Vietnam 2,587 1,700 1,484 1,289 1,300 1,200 1,450 
Total FDI Inflows 34,099 22,406 27,853 23,379 19,373 13,733 20,304 
Source: ASEAN Secretariat, ASEAN Statistical Yearbook 2004. 
 
 
Table 2: FDI Inflows into ASEAN by Source Country, 1997-2003 (in US$ million) 
 

Year 1997 1998 1999 2000 2001 2002 2003 
ASEAN 5,235.7 2,730.8 1,789.3 1,194.9 2,391.7 3,556.9 2,068.9 
China 62.1 291.3 62.5 44.0 60.8 -156.9 12.8 
South Korea 721.8 90.8 528.9 -31.4 -268.5 67.8 282.3 
India 90.2 92.6 41.7 57.9 -5.8 130.6 83.2 
Japan 5,229.5 3,935.6 1,688.2 943.6 1,422.0 1,758.7 2,060.6 
EU 6,333.6 5,553.5 9,806.0 8,386.9 9,179.0 3,790.7 7,083.3 
Canada 1,110.9 -201.0 -14.2 61.2 -482.9 280.8 -372 
US 4,950.1 3,222.3 5,931.7 5,334.7 4,881.4 -1,018.1 2,919.6 
Australia 245.6 -302.2 -935.0 -42.2 -391.3 745.7 46.3 
New Zealand 29.1 25.3 80.2 22.6 4.0 106.3 89.6 
Source: ASEAN Secretariat, ASEAN Statistical Yearbook 2004. 
 
 
Table 3: FDI Inflows into ASEAN by Source Country, 1999-2003 (in US$ million) 
 

Year 1999 2000 2001 2002 2003 
Agriculture, Fishery and Forestry -16.7 130.6 8.5 491.1 178 
Mining and Quarrying 2085.9 1164.2 2115.5 1759.6 4081.3 
Manufacturing 6578.2 7820.3 6539.9 5430.1 4630.8 
Construction -70.9 -152.2 1509.2 -912.8 109.8 
Trade / Commerce 4331.6 2016.4 1366.1 2371.8 2237.7 
Financial Intermediation and Services 6530 6513.9 -8337.9 6676.2 5395.4 
Real Estates 624.3 702.9 1360.6 329.8 697.2 
Services 2125.8 1404.1 329.7 1459.8 -275.2 
Others 5062.6 3804.9 14459 -4137.5 2291.3 
Total 27250.8 23405.1 19350.6 13468.1 19346.3 
Source: ASEAN Secretariat, ASEAN Statistical Yearbook 2004. 
Notes: These figures excluded FDI in Cambodia, reinvested earning in Philippines and inter-company 
loans in Singapore. 
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Table 4: Summary Statistics (84 observations) 
 

Variable Mean Standard Deviation Minimum Maximum 
Real affiliate sales 22 ,153.37 28,107.35 2,615.71 124,538.2 
Direct investment 6,674.91 11,283.23 799.6 68,334.33 
GDP Sum 6 ,377,403 1,196,346 4,428,867 8,497,966 
GDP Difference Square 4.04e+13 1.48e+13 1.90e+13 6.86e+13 
Skill Difference 0.1899 0.0510 0.0873 0.2531 
Investment Cost 50.3611 11.1514 30.8 67 
Trade cost in host country 1.4049 0.9361 0.3275 3.2411 
Trade cost in home country 0.1682 0.0212 0.1357 0.2090 
Distance 14,657.03 766.245 13,688.25 15,499.89 
 
 
Table 5:  Correlation between dependent and independent variables 
 

 1 2 3 4 5 6 7 8 
1. RSALES 1.0000        
2. SUMGDP 0.7153 1.0000       
3. GDPDIFSQ 0.7194 0.9992 1.0000      
4. SKDIFF -0.5330 0.0763 0.0566 1.0000     
5. INVC -0.6134 0.0079 0.0009 0.8539 1.0000    
6. TCJ 0.7951 0.3260 0.3409 -0.7925 -0.7689 1.0000   
7. TCI 0.7082 0.9367 0.9347 0.0891 -0.0035 0.3258 1.0000  
8. DIST 0.5467 -0.0055 0.0057 -0.7561 -0.6548 0.8588 -0.0000 1.0000 
 

 1 2 3 4 5 6 7 8 
1. RSALES 1.0000        
2. SUMGDP 0.8093 1.0000       
3. GDPDIFSQ 0.8123 0.9992 1.0000      
4. SKDIFF -0.4131 0.0763 0.0566 1.0000     
5. INVC -0.4884 0.0079 0.0009 0.8539 1.0000    
6. TCJ 0.6442 0.3260 0.3409 -0.7925 -0.7689 1.0000   
7. TCI 0.7843 0.9367 0.9347 0.0891 -0.0035 0.3258 1.0000  
8. DIST 0.3562 -0.0055 0.0057 -0.7561 -0.6548 0.8588 -0.0000 1.0000 
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Table 6: Estimating the KC Model – Basic Empirical Specification 
 

Dependent Variable: RSALES FDI �

 (1) (2) (3) (4) Expected 
� OLS FE OLS FE Sign�
SUMGDP 16.10*** 53.17*** 11.72* 47.84*** + 
 (6.03) (6.58) (6.73) (9.09)  
�     �

GDPDIFSQ -6.82** -25.24*** -3.92 -21.86*** - 
 (3.08) (3.30) (3.44) (4.56)  
�     �

SKDIFF -0.78*** 0.16 -1.34*** -0.51* + 
 (0.27) (0.20) (0.30) (0.28)  
�     �

INVC -1.34*** 0.58 -1.51*** -0.34 - 
 (0.32) (0.49) (0.36) (0.67)  
�     �

TCJ -0.10 -0.36*** -0.68*** -0.90*** - 
 (0.17) (0.11) (0.19) (0.16)  
�     �

TCI 2.39*** 1.44*** 2.41*** 1.42** + 
 (0.63) (0.45) (0.71) (0.63)  
�     �

DIST 4.84*** - 4.51** - ? 
 (1.57)  (1.75)   
�     �

CONST -67.47*** -32.99*** -87.96*** -54.01*** �

 (18.19) (5.31) (20.30) (7.34)  
Obs. 84 84 84 84  
Adj. R2 0.94 0.96 0.92 0.94  
F-test� 3.08 32.67 2.15 12.83 �

Note:  
1. T-values are in parentheses: ***, ** and * denote significant at the 1%, 5% and 10% 

level respectively. 
2. F(n-1, nT-n-K) degrees of freedom are in the brackets where K is the number of 

variables in the regression, n is the number of country pairs and T is the number of 
time period. 1% critical point of F(3, 74) is 4.05. 
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Figure 1: Intra- and Extra-ASEAN FDI Inflows, 1995-2003 (US$ million) 
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 Source : ASEAN Secretariat; ASEAN Statistical Yearbook 2004 
 
 
Figure 2: FDI Inflows into ASEAN from USA, EU and Japan, 1995-2003 (US$ million) 
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Figure 3: Share of FDI Inflows to ASEAN by Economic Sector, 1999-2003 (%) 
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Figure 4: Inward FDI Performance Index, 1995-2003 
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Source : Calculation from key data of World Investment Report 2004, UNCTAD 
 
 
Figure 5: FDI Inflows into ASEAN-4, 1995-2003   (US$ million) 
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 Source : ASEAN Secretariat; ASEAN Statistical Yearbook 2004 
 
 
Figure 6: FDI Inflows into ASEAN-4 from USA, EU and Japan, 1995-2003 (US$ million) 

0

5000

10000

15000

20000

25000

30000

35000

40000

Malaysia Philippines Singapore Thailand

US

EU

Japan

 
 Source : ASEAN Secretariat; ASEAN Statistical Yearbook 2004 
 


