-

View metadata, citation and similar papers at core.ac.uk brought to you by ;{ CORE

provided by Research Papers in Economics

FIWES 23 FIW — Working Paper
NS L

3

FIW Working Paper N° 45
January 2010

Agglomeration Economies and Location
Choices by Foreign Firms in Vietham

Dinh Thi Thanh Binh"

Abstract

This paper studies the effects of agglomeration economies on the location
choices by foreign firms in Vietham. By using a large dataset that provides
detailed information about individual firms, the study examines the location
choices by 568 newly created foreign firms in 2005 in about 150 different 4-
digit industries. This is one of the few studies of agglomeration effects on the
location choices by foreign investments in transition economies in general
and in Vietnam in particular. The estimates of the negative binomial regression
model and the conditional logit model show that agglomeration benefits
motivate foreign firms in the same industries and from the same countries of
origin to locate near each other. However, the empirical results also indicate
that there is competition among provinces in Vietham in atftracting foreign
investors, and the locations of Viethamese firms have no effects on the
location decisions by foreign firms in the same industry.

JEL Codes: F 23
Keywords: Agglomeration; Location choice; Foreign direct investment

The author
*Ph.D. student of the Doctoral School of Economics and Management,
University of Trento, Italy

Mailing address: via Rosmini, 70, Trento (38100), Italy

Email: dinhdieubinh@yahoo.com

FIW, a collaboration of WIFO (www.wifo.ac.at), wiiw (www.wiiw.ac.at) and WSR (www.wsr.ac.at)


https://core.ac.uk/display/6801103?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1




Agglomeration Economies and L ocation

Choicesby Foreign Firmsin Vietham
Dinh Thi Thanh Binh*

Ph.D. student of the Doctoral School of
Economics and Management, University of Trentdy Ita
Mailing address: via Rosmini, 70, Trento (3810€3lyi

Email: dinhdieubinh@yahoo.com

The birthday of the author: 10/03/1979

Abstract: This paper studies the effects of agglomerationnectes on the
location choices by foreign firms in Vietnam. Byingsa large dataset that provides
detailed information about individual firms, theidy examines the location choices
by 568 newly created foreign firms in 2005 in abb&0 different 4-digit industries.
This is one of the few studies of agglomeratiore& on the location choices by
foreign investments in transition economies in gahand in Vietnam in particular.
The estimates of the negative binomial regressiodehand the conditional logit
model show that agglomeration benefits motivateeifpr firms in the same
industries and from the same countries of origifotmte near each other. However,
the empirical results also indicate that there asngetition among provinces in
Vietnam in attracting foreign investors, and thealitons of Viethamese firms have
no effects on the location decisions by foreigmérin the same industry.

Key words:Agglomeration; Location choice; Foreign directestment

JEL classification: F23

* | would like to thank my advisor, Marco Zamariahalso would like to thank Klaus Meyer,
Christopher Gilbert, and Marco Corsino for valuabtenments and feedbacks at different stages of
the paper. In addition, | would like to thank theeiito Chamber of Commerce and CIFREM for
financial support. Any errors and omissions renmjnown.



1. Introduction

According to traditional trade theory, location ofeo by a foreign firm
depends on factor endowments of host countries aschatural resources, labor
capital and infrastructures. The “factor endowmehgory, which was developed
from Ricardo’s theory of comparative advantages Hgckscher and Ohlin
(Krugman and Obstfeld, 1997), claims that firmséngandencies to locate in places
where the required factors of their production eefatively abundant. However,
recent theories of economic geography suggesfithat in the same industries may
be drawn to a particular location in order to bénebm positive externalities or
agglomeration effects.

The theory of agglomeration economies was introddmeMarshall (1920) in
which he provided three reasons for the clusteointiyms in the same industries: it
provides a pooled market for workers with specaizskills, facilitates the
development of specialized inputs and services, earables firms to benefit from
technological spillovers. Subsequent research hygkian (1991) and Saxenian
(1994) construct formal models to analyze and ektba concepts.

To date, there have been few empirical studies ggloaeration effects,
especially in transition economies. Head, Ries &@wdenson (1995) examine
location choices by Japanese firms in manufacturidgstries in the United States,
showing that Japanese firms prefer to locate netlr US and Japanese firms in the
same manufacturing industries. Guimaraé¢sal. (2000) and Crozet, Mayer and
Mucchielli (2004) also indicate similar behavior bgreign firms in France and
Portugal, respectively. However, there are alsaistuthat do not support the
existence of agglomeration effects. Shaver anderF[2000) examine foreign
manufacturing firms in the United States and fihdttlarge firms are not likely to
locate near other firms because the benefits thaytribute to agglomeration
economies are less than what they receive fronoaggiation effects. Empirically,
Baum and Mezias (1992) and Baun and Haveman (18$59 support this
conclusion. For transition economies, there areefestudies of agglomeration
effects on location choices by foreign investorsosMimportant are the works of
Boudier-Bensebaa (2005) on Hungary, Meyer and Ng@g605} on Vietnam, and
Head and Ries (1996) and Cheng and Kwan (2000)emaCHowever, due to the
lack of detailed firm-level information, these sesl can use only aggregate
numbers of firms or foreign investment projectspabvincial levels to estimate
agglomeration effects.

1 Meyer and Nguyen (2005) did not concentrate oricageration. Yet, the authors have a small datayaisal
and discussion about the effects of economic aggflation on the location choices by foreign investir
Vietnam.



This study includes investments of 568 newly creédteeign firms in 2005 in
about 150 different 4-digit industries. We also tcols for the effects of province-
specific factor endowments by using provincial eleégristics in the model and for
the effect of industry-specific endowments by usthg geographical patterns of
88420 Vietnamese firms in the same industries du2i®04. The study shows that
the deviation of foreign firms from these patteindicates agglomeration effects.
Different from many other studies, “country of ongis used as a new dimension in
the measurement of agglomeration effects.

We apply the negative binomial regression model #ed conditional logit
model to estimate the effects of agglomeration enves on location choices by
newly created foreign firms in Vietnam in 2005. Bging a large dataset and
detailed information about individual firms, it @ssible to measure the effects of
the country of origin and the industry of a firm @8 location choice. The study
shows that foreign investors are not only likelydcate near other foreign firms but
also prefer to locate near foreign firms in the sanmdustries and from the same
countries of origin. Similar to Heaet al. (1995), it is argued that this pattern of
location choice supports an agglomeration-extegndiieory rather than a theory
based on the differences of endowment factorshEyrthe empirical results reveal
that there is competition among provinces in atimgcforeign investors, and the
locations of Vietnamese firms have no effect on ldmtion decisions by foreign
investors in the same industries.

This research contributes to the existing litemtuon agglomeration
economies, location and foreign direct investméiat.the best of our knowledge,
this is the first study of agglomeration effects tte location choices by foreign
investors in Vietnam using detailed information wafbandividual firms. The
empirical results are particularly important foretfiam’s provincial authorities in
designing policies aimed at attracting foreign siveents.

The structure of this paper is organized as follo&sction 2 provides an
overview of regional economies and the stylizedtsfaaf the FDI patterns by
provinces in Vietnam. Section 3 reviews theoriesozalization. Section 4 describes
the dataset. Section 5 presents methodology andrieatpesults. The final section
is devoted to conclusions.



2. An overview of regional economies and the stylized facts of the
FDI patternin Vietham

Regional economies

Vietnam is divided into fifty-nine provinces andvdi centrally-controlled
municipalities in eight regions based on geogragdhiand socio-economic
conditions. The eight regions are Red River DeMaytheast, Northwest, North
Central Coast, South Central Coast, Central HigldarSoutheast, and Mekong
River Delta (see Figure 2). The Red River Delt® 8outheast, and the Mekong
River Delta have much smaller areas compared Weélothers, but they are the most
densely populated areas, accounting for 58.7%ettuntry’s population in 2005.
By contrast, the Northwest and the Central Hightaagk the least populated regions
with less than 9% of the country’s population iD2{see Table 1).

Table 1. General indicators of theregionsin Vietham

Population  Agricultural Industrial Service Income per
Region share 2005 share 2005 share 2004 share 2005 capita 2004
(%) (%) (%) (%) (thousand VND)
Red River Delta 21.7 17.6 19.2 19.9 5858.4
Northeast 11.3 8.1 4.5 6.2 4558.8
Northwest 3.1 2.2 0.2 1.1 3188.4
North Central Coast 12.8 8.5 24 6.1 3805.2
South Central Coast 8.5 5.2 4.0 7.8 4978.8
Central Highlands 5.7 11.8 0.6 3.4 4682.4
Southeast 16.2 11.7 57.1 36.3 9996.0
Mekong River Delta 20.8 35.0 8.0 19.3 5653.2

Source: The Statistical Yearbook of Vietham in 2005
Note: The agricultural output value is at constd894 prices, the other indicators are at current
prices.

The Red River Delta including Hanoi, the capitadl dhe Southeast including
Ho Chi Minh City, the largest city of Vietnam arks@the most developed regions
in Vietnam. These regions are the major industsaiters of the country, producing
19.2% and 57.1% respectively of the country’s imdals output in 2004. The
Northwest and the Central Highlands, on the otlzerdh are the least industrialized
regions with industrial output less than 1% of thation’s total in 2004 (The
Statistical Yearbook of Vietham in 2005).

Regarding agricultural production, the Mekong Rileita and the Red River
Delta are the two major rice-producing areas inthéen, accounting for 52.6% of
the country’s agricultural output in 2005. The Swmast, the Mekong River Delta,
and the Red River Delta are also the most impodanters for services in Vietnam,



and they have the three largest cities of Ho CmhvVCity, Can Tho, and Hanoi,
respectively. Those regions accounted for 75.5%etountry’s total service output
in 2005 (see Table 1).

As a result of being the biggest centers in agnical industry, and services,
the living standards of people in the South East, Red River Delta, and the
Mekong River are the highest in Vietnam.

The FDI pattern

Since the Law of Foreign Investment was passed8v 1the flows of FDI
into Vietham have been considerable and have alseased over time. However,
the increasing trend has not been smooth. Afteégguinp during the period 1988-
1996, Vietnam experienced a sharp decline in F@A/$l at the final years of 1990s
due to strong influence of the Asian financial isri;m 1997. However, the FDI
inflows started to pick up again as countries i tlgion recovered from the crisis
and the United States-Vietnam Bilateral Trade Agreet was signed in 2001.
Especially, the situation has changed much sinegndm became a formal member
of the WTO in the beginning of 2007. According ke tMinistry of Planning and
Investment of Vietham (MPI), in 2007 FDI inflowstan Vietham achieved the
highest record with $21.3 billion of registered italpafter twenty years of issuing
the first Law on Foreign Direct Investment.

The statistic data of the MPI show an uneven dhstion of FDI in both
industrial sectors and regions during the perio@8t8007 by the number of
investment projects and the amount of registerqutala In terms of industrial
sector, nearly 70% of projects and registered ahpiere running to manufacture,
around 20% to service and the rest to agricultwéhin the manufacture, while
during the early part of 1990s, the majority of Rire in oil and mining sector, but
recently light and heavy industries dominate tleddfi In addition, the share of FDI
in agricultures now is increasing compared with thahe 1990s. In service sector,
the hotel and tourism activities account for theydst proportion. A different point
is that in the early history of the FDI in Vietnaim,the service sector, there was no
investment in construction of industrial zonesjoa$ and apartments, but now these
fields start attracting significant part of FDI liofvs.

In terms of nationalities of investors, the datated MPI reveals that during
1988-2007, there were eighty one countries andtdgas investing in Vietnam.
The inward FDI in Vietnam is dominated by regiomavestors, accounting for
nearly 80% of the total number of investment prigecegistered capital and
implemented capital. The top five investors wereaut8oKorea, Taiwan, Japan,



China, and Singapore. Although the United Stateslate comer, its investment in
Vietnam has increased since the Bilateral Tradeedmgent between the two
countries was signed, and now it is in the eiglatbiton of investment ranking. The
investments from European countries were still §nagkcounting for about 10% of
the numbers of projects, 15% of the registeredtahpnd 20% of the implemented
capital.

Figure 1: Theregional distributions of FDI in Vietnam during 1988-2007
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Regarding regional distribution, during the perib@88-2007, all sixty four
provinces in Vietnam had received FDI, but mostheim flew to the Southeast and
the Red River Delta regions. Figure 1 shows thatemtban 60% of projects and
52% of registered capital ran to the Southeasbregf which most of them flew to
Ho Chi Minh City and its two neighboring provincd3png Nai and Binh Duong,
and nearly 25% of investment projects and regidtespital went to the Red River
Delta of which Hanoi, the capital city, accounted the largest proportion. By
contrast, the Northwest and the North Central Ca#isacted less than 1% of the
FDI inflows.

It seems that there is a relationship betweendg®mnal economic conditions
and the FDI inflows. Most of the empirical stud@s the distribution of the FDI in
Vietnam show that market potential, labor forcefrastructure, agglomeration
effects and institutional performance by local audties are important determinants
of FDI inflows into regions within Vietham (Meyemd Nguyen, 2005; Nguyen
Phuong Hoa, 2002; Pham Hoang Mai, 2002; Le Viet,At04; Nguyen Ngoc Anh
and Nguyen Thang, 2007; Nguyen Phi Lan, 2006). Hewebesides conventional
determinants of FDI location, recent theories afrexnic geography suggest that
benefits arising from agglomeration economies dfweign firms to locate in a
particular place, therefore affecting FDI inflows.the next section, we first review



the theories that explain agglomeration economied then we advance three
hypotheses of this study.

3. Theories of localization

Industry localization is defined as “the geograptonicentration of particular
industries” (Heackt al, 1995). One of the mechanisms motivating this cotragon
is the existence of agglomeration economies, whieh positive externalities that
stem from the geographic clustering of industrieghis context, firms contribute to
the externalities and also benefit from the extiéraea (Shaver and Flyer, 2000).

The issue on industry localization attracted therdion of economists in the
late nineteenth century. The work of Marshall (19®0considered as an early and
influential economic analysis on this phenomenonard¥all identifies three
externalities that stem from industry localizatidi): localization enables firms to
benefit from technological spillovers, (ii) locaditon provides a pooled market for
workers with specialized skills that benefits botlorkers and firms, and (iii)
localization creates a pool of specialized interiaged inputs for an industry in
greater variety and at lower cost. These positkteraalities have the potential to
enhance the performance by firms that agglomerate.

According to Krugman (1991), the concept of tecbgalal spillovers is quite
vague and general but it is the most frequently toeed as a source of
agglomeration effects. Useful information can floetween near firms, designers,
engineers, and managers. For foreign companiessptiievers of information can
be the flows of experience-based knowledge abowtthooperate efficiently in the
host countries (Headt al, 1995). Many authors use such clusters as Cai#srn
Silicon Valley and Boston’s Route 128 to show tteadthnological externalities are
the most obvious reason for firms to agglomerateigihan, 1991; Saxenian, 1994).
However, by contrast with the labor pooling or imediate goods supply that are in
principle measurable, technological spillovers dam invisible and difficult to
measure. It can therefore be difficult to stateadie that either technological
spillovers or specialized labor play a more impartaole in creating high-
technological clusters, for instance in Silicon lgland the high-fashion cluster in
Milan.

As anticipated by Marshall (1920), localized indysillows a pooled market
for workers with specialized skills to benefit botforkers and firms. David and
Rosenbloom (1990) argue that an increased numbimud reduce the possibility
that a worker will be unemployed for a long timendfly, this also benefits firms by
increasing the supply of specialized employeesraddcing the risk of high-wage



requirements from labor. Popular examples of thisnq@menon are microelectronic
manufacture in Silicon Valley (Saxenian, 1994) aadpet manufacture in Dalton,
Georgia (Krugman, 1991).

Krugman (1991) argues that the combination of scad®@nomies and
transportation costs will motivate the users angpBars of intermediate inputs to
cluster near each other. Such agglomerations rethecé¢otal transportation costs
and make large centers of production become mdicesit and have more diverse
suppliers than small ones. This will encourage dirm the same industries to
concentrate in one location. Krugman points out ¢haistorical accident makes a
firm locate in a particular place, and then the clative location choices allow such
an accident to influence the long-run geograptpedtern of industry.

From these observations, it seems that firms beredim geographical
localization when agglomeration economies existfé@pthere have been two types
of studies that support the existence of agglornmerabenefits. The first is
qualitative studies of agglomerations that identifg existence of industry clusters
and document the existence of agglomeration eXigrmaechanism (Krugman,
1991; Saxenian, 1994). The second is empiricaliesuthat try to find whether a
firm has benefits when locating near other firmgha same industry or from the
same country of origin. For example, the empirieslearch of Headt al. (1995),
Head and Ries (1996), Head, Ries and Swenson (1@®yetet al. (2004),
Guimaraet al. (2000), and Coughlin and Segev (2000) find thatdgiin the same
industries and from the same countries of origiveh@ndencies to locate near each
other. However, the empirical study of Shaver alygf{2000) shows that under the
existence of agglomeration economies, many firnlsperform better if they do not
cluster. These authors argue that firms not onptura benefits from agglomeration
economies but also contribute to agglomeration ecoes. Therefore, large firms
with the greatest capacity in technologies, humapital, training programs,
suppliers, and distributors will try to locate awaym their competitors because the
benefits they gain from locating near their contpesi will be less than what the
competitors gain from them.

The problems firms will experience when participgtin an industrial cluster
can be the spillover of technology, employee dé&fecto competitors, and the
sharing of distributors and suppliers with neighbgrfirms. Yoffie (1993) shows
that semiconductor managers decide to locate dan their competitors due to their
concern that their technology might spill over b thear firms. Baum and Mezias
(1992) indicate that locating closer to other total Manhattan increases the
survival chance of a hotel, but this benefit of laggeration diminishes when hotel
districts become crowded, pushing up prices andezkating competition.



In this study, based on the FDI patterns in Vietntiree hypotheses aimed at
verifying the existence of agglomeration econom#&s tested. The empirical
research on different countries — see the studieBoodier-Bensabaa (2005) on
Hungary, Meyer and Nguyen (2005) on Vietnam, Headl Ries (1996) and Cheng
and Kwan (2000) on China, Crozet al. (2004) on France, and Guimarastsal.
(2000) on Portugal — show that new foreign firme hkely to locate near other
foreign investors. By doing that, they may use dékperience and performance by
earlier investors as indicators of the underlyingibess climate at the location.
Hence, it is possible to expect an empirical refeghip between the location choice
by a new foreign firm and the prior number of fgrefirms in a particular province.

Hypothesis 1: the greater the number of foreign firms alreadyabkshed in a
province, the more likely new foreign investors arénvest in that province.

In the case of Vietham, as presented in sectiorth@e is an uneven
distribution of foreign investments. It is proposttt the provinces that already
have a lot of foreign investment will be more attige to new foreign investors due
to agglomeration effects. Following the work of yoeis authors (Boudier-
Bensabaa, 2005; Meyer and Nguyen, 2005; Cheng amanK2000), the stock
number of foreign investors at provincial levelthe previous year is used as a
proxy for foreign-specific agglomeration.

When studying the behavior by Japanese firms inlthitied States, Heaelt
al. (1995; 1999) find that new Japanese firms preféocate near both Japanese and
US firms in the same industries. Moreover, Japafiess are likely to locate near
Japanese firms in the same manufacturekéktsd. Crozetet al. (2004) also find
similar evidence about the industrial concentratiof foreign firms in France. It
seems that the benefits from technological spilleyvspecialized labor markets, and
the availability of input suppliers to the industrgotivate firms in the same
industries to cluster. Based on the empirical teswf previous studies, the
following hypothesis is advanced.

Hypothesis 2: the greater the number of domestic firms and fprdirms in a
specific industry already located in a provinceg thore likely new foreign investors
in that industry are to locate in that province.

2 Keiretsu can be considered as industrial or \@rticoups, i.e. those headed by large manufacteongpanies
whose members consist largely of component sugplier



In order to test this hypothesis, it is proposeat tew foreign firms have a
tendency to locate in the provinces where manyndietese firms and other foreign
firms in the same industries already existed. Bggéd stock number of Viethamese
firms and foreign firms in the same industries bgvince are used as proxies for
industry-specific agglomeration.

Besides finding that foreign firms are likely tocaie near firms in the same
industries, Heae@t al. (1995; 1999) and Crozet al. (2004) also show that foreign
firms prefer to locate near firms from the samentnas of origin. Heacet al.
(1999) argue that agglomeration effects betweemnkge firms may arise due to
their different characteristics from the firms aher countries. For example, the
preference for higher skilled workers because stf@nger desire for quality control
or greater use of complex machinery might motiateew Japanese firm to locate
near earlier arrivals to be able to hire away eyg®s trained in Japanese methods.
Thus, it is possible to expect an empirical relaltip between location choice by a
new foreign firm and the prior number of foreigmis from the same countries of
origin in a particular province.

Hypothesis 3: the greater the number of foreign firms from acdfie country
already located in a province, the more likely néweign investors from that
country are to locate in that province.

Based on the location patterns of foreign investorgietnam, it is proposed
that foreign investors from the same countriesrfio are likely to concentrate in a
particular region. Following the work of Crozet al. (2004), the lagged stock
number of foreign firms from the same countrieonfjin by province is used as a
proxy for country-specific agglomeration.

4. Data

The dataset that is used in this study is obtaired the yearly surveys of the
enterprises operating in Vietnam conducted by tlenegBal Statistics Office of
Vietnam since 2000. These are comprehensive subesing all state enterprises,
non-state enterprises that have equal or greaer 1 employees, 20% of sampled
non-state enterprises with fewer than 10 employees, all foreign enterprises
across 64 provinces and cities in Vietnam. The amst of the surveys cover
indicators to identify enterprises including theame, address, type, and economic
activities of the enterprises, and indicators theo¢ production situations of the
enterprises such as their employees, income of@®mes, asset and capital source,



turnover, profit, contributions to the state budgetestment capital, taxes and other
obligations to the government, job training, andileations on the investment
environment. To our knowledge, this dataset has besn used for studies on
location choices by foreign investors in Vietnam.

The sample includes foreign investors that stattted activities in 2005. The
newly created foreign firms in 2005 are identifl®dusing tax codes that are unique
for each firm to merge the cumulative number oéign firms in 2005 with those in
2004, 2003, 2002, 2001 and 2000. Then the yeamhioh foreign firms started
their operation and industrial codes are usedaitktback the data to guarantee that
the remaining firms are the newly created foreigmg in 2005. In sum, there were
568 new foreign firms created in 2005. The previmwestors that are used to form
the agglomerations are the cumulative number @idor or Vietnamese firms up to
2004. In this study, firms from all industrial sexs in 4-digit industries and in all
forms of ownership such as 100% foreign-owned awidt jventure firms are
included in the regression models.

Fig.3.2 depicts the geographical patterns of nereidm firms in 2005 by
province. By looking at the color changes over phavinces on Fig. 1, we can see
that most of the new foreign firms concentrateddm Chi Minh City and its two
neighboring provinces, Binh Duong and Da Nang thelong to the Southeast
region, and Hanoi that belongs to the Red Rivetdedgion. While just these four
provinces and cities accounted for 78.5% of the B®& foreign firms in 2005, 30
out of the 64 provinces in Vietham had no new fgmeinvestors in 2005. Most of
these provinces are in the North Central CoastNitr¢thwest and the Mekong River
Delta regions (see Appendix 1 for more details).



Figure 2: The geographical distribution of new foreign firmsin Vietnam, 2005
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5. Methodology and empirical results

Various modeling approaches and levels of aggregdiave been used for
analyzing industrial location such as ordinary fesguares (Boudier-Bensabaa,
2005), conditional logit model (Heaal al, 1995; Crozeet al, 2004; Guimares and
Figueiredo, 2000), negative binomial regression eh@ileyer and Nguyen, 2005;
Coughlin and Segev, 2000), and Generalized Methodl@ments (Cheng and
Kwan, 2000). These procedures have been appliedréagn direct investment
aggregated to the country level or the provin@akl and, more frequently in recent
years, to the firm level. By virtue of possessintpage and detailed dataset, this
study can use two different models to examine kheet hypotheses: the negative
binomial regression model and the conditional logibdel. With the negative
binomial regression model, it is possible to usky @ygregated number of foreign
firms at the provincial level. However, this modahnot exclude the fixed effects of
the provinces that may lead to the biasness okglienates. The conditional logit
model can overcome this disadvantage by usingrifoennation about each foreign
firm.

5.1. Agglomeration effects on location choices by foreign firms in Vietnam at
the provincial level

The model and variables

Following the works of Coughlin and Segev (2000)l &teyer and Nguyen
(2005), the negative binomial regression modekeduwith the provincial-level data
across the sixty four provinces in Vietnam. A Poisor a negative binomial
distribution is frequently used to characterizecpsses that generate nonnegative
integer outcomes such as the number of accidersts dbcur at a particular
intersection. Thus, the number of new foreign fitowating in a specific province is
a reasonable candidate for a Poisson or a nedatieenial distribution. If there is
overdispersion (i.e. the variance greater thamiban), estimates from the Poisson
regression model will be inefficient (Long, 199If).this case, the negative binomial
regression model is preferred.

Dependent variables

The dependent variables are the number of newbtetegoreign firms and the
number of new foreign firms by province that operat the manufacturing sector.
In 2005, there were 568 new foreign firms of wh8il were manufacturers. The
Poisson or the negative binomial regression modely allows examining



Hypotheses 1 and 2. Table 2 and Table 3 preserddkeriptive statistics and the
correlations of variables used in this analysis.

Agglomeration variables

In order to examine Hypothesis 1 that new foreigrestors tend to locate in
provinces where many other foreign firms have alyeaxisted, the cumulative
number of foreign firms by province up to 2004 sed as a proxy. To examine
Hypothesis 2 that firms in the same industries tendluster in particular regions,
the cumulative number of foreign and Vietnamesagiin the manufacturing sector
at provincial level up to 2004 is used as proxigs.2004, there were 3145 foreign
firms of which 2325 operate in the manufacturingtse and 88420 Viethamese
firms of which 18125 are manufacturers.

Control variables

It is expected that provincial endowment factons gdluence a firm’s desire
to invest in a particular province, such as the sizthe provincial economy, the size
of the provincial market, infrastructure, humarowgses, and geographical location.
For instance, Ho Chi Minh City will always have arder market than Ha Tinh
province. Binh Duong will always enjoy a betterdtion than Kon Tum or Ca Mau.
Ha Noi will always have better infrastructure andrendeveloped human resources
than Ha Giang. So, the larger and more developedmues such as Ho Chi Minh
City, Ha Noi, Ba Ria — Vung Tau, Da Nang, Dong Naid Hai Phong will have
more competitiveness simply because of their ingre@dowments. For this reason,
following the work of Meyer and Nguyen (2005), thentrol variables that are
included in the regression model are the size adlloonsumer market measured by
the population of province, GDP by province, hursapital development measured
by the number of undergraduate students by proyimee infrastructure conditions
proxied by the number of industrial zones by proeiand the distance to the nearest
big harbor. These data are cumulated up to 2004takeh from the Statistical
Yearbooks of Vietham, the GSO.



Table 2: Descriptive statistics

Variables Description Mean S.D. Minimum Maximum

1. New firm Number of newly created foreign firtmg province in 2005 8.87 30.34 0 201

2. New manufacturing firm Number of newly creatimieign manufacturing firms by 5.95 18.20 0 109
province in 2005

3. Foreign firm Number of foreign firms by provaacumulated up to 2004 49.14 157.45 0 1004

4. Foreign manufacturing firm  Number of foreignamufacturing firms by province, 36.32 117.39 0 652
cumulated up to 2004

5. Vietnam manufacturing firm  Number of Vietnameswnufacturing firms by province, 283.20 670.73 10 4845
cumulated up to 2004

6. Population Average population, in thousandsroyipce, in 2004 1281.74 865.72 295.1 5730.8

7. Student Number of undergraduate students byirgrexvn 2004 21635.31 76338.09 356 498928

8. GDP GDP in million VND by province in 2004 1.8y 2.07e+07 818111 1.37e+08

9. Industrial zone Number of industrial zones bgvjimce cumulated up 2004 0.95 2.40 0 12

10. Distance to harbor The distance in km to trerewt big harbor by province 149.99 99.26 0 387.61




Table 3: Correlationsin the dataset

Variables Notation 1 2 3 4 5 6 7 8 9 10
1. New firm newfirm 1

2. New manufacturing firm newmanfirm 0.89 1

3. Foreign firm forfirnmD4 0.99 0.90 1

4. Foreign manufacturing ~ manfirnd4 0.95 0.97 0.97 1

fSTTT/ietnam manufacturing  nmanvn04 0.89 0.62 0.87 0.75 1

ngF]’opulation pop04 0.62 040 061 051 0.76 1

7. Student student 04 0.65 040 0.64 0.48 0.84 0.59 1

8. GDP gdpmi | 04 0.74 049 0.74 0.63 0.84 0.68 0.66 1

9. Industrial zone iz04 0.83 0.84 0.86 0.88 0.66 0.48 042 0.71 1

10. Distance to harbor har bor di s04 -0.33 -0.36 -0.34 -0.35 -0.31 -0.29 -0.20 -0.32 -0.38 1




Empirical Results

The empirical analysis is implemented as followsstF Hypothesis 1 is
examined to see if the number of already existorgign firms in a province affects
location decision by a new foreign in that provingéen, the regression model is
applied to the foreign manufacturing firms for tegtHypothesis 2.

Table 4: Agglomer ation effectsin the negative binomial and Poisson models

Independent
Variables

Foreign firm
Foreign
manufacturing firm

Vietnam
manufacturing firm
Population
Student

GDP

Industrial zone

Distance to harbor

Obs (provinces)
Pseudo R2

Chi square

Negative binomial regression

Poisson regression

New firm
1

0.0086**
(0.0040)

-0.0004
(0.0004)

3.91e-06
(3.49e-06)

-2.14e-08
(1.79e-08)

-0.0058
(0.1568)

-0.0074%%%*
(0.0022)

1.4781
(0.4485)

61
0.18

53.01%***

New mnf firm

2

0.0140%*
(0.0071)

-0.0004
(0.0013)

-0.0002
(0.0005)

7.65e-06
(4.85e-06)

-2.97e-08
(3.77e-08)

-0.1180
(0.2089)

-0.0082%
(0.0024)

1.5355
(0.4926)

61
0.17

46.20%%**

New firm
3

0.0034***
(0.0005)

0.0001
(0.0001)

6.15€-06*++*
(4.33e-07)

-3.39e-08**
(7.17e-09)

0.1591*++*
(0.0292)

-0.0083 ¥
(0.0013)

61
0.86

2036.72%***

New mnf firm
4

0.0059*++*
(0.0012)

-0.0010%
(0.0004)

0.0003**
(0.0001)

7.63e-06+++*
(1.06e-06)

-1.10e-08
(1.10e-08)

0.0654
(0.0525)

-0.0101 %+
(0.0015)

61
0.80

1192.52%***

Note: Standard error in parentheses with signifieaat the **** 0.5%, *** 1%, **5%, and

*10% levels.

New mnf firm: New manufacturing firm
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After testing for Hypothesis Hox = 0, we find a strong and statistically
significant evidence of overdispersion [chibar2)(6189.52,p-value < 0.01. So
the negative binomial regression model is useceatstof the Poisson regression
model to estimate empirical results. The numbeolifervations is 61 because the
information about the variablstudent the number of undergraduate students
cumulated up to 2004, is missing for three provénckai Chau, Dac Nong, and Hau
Giang — for three years of 2000, 2001 and 2002uscthe Vietnamese government
divided the 61 existing provinces into 64 in 2003.

The empirical results in Column 1 of Table 4 shaidence of agglomeration
economies as the coefficient of the variafolieeign firm, the cumulative number of
foreign firms cumulated up to 2004, is positive astdtistically significant. This
result suggests that new foreign firms are morelyiko locate in provinces with
greater numbers of already existing foreign firms.

In order to test Hypothesis 2, the sample wasicéstt to include only newly
created foreign firms in manufacturing sector. Tiegative binomial regression
model was used since the testing of HypothesisoHo0 shows strong evidence of
overdispersion [chibar2 (01) = 76.37, p-value <10.0

In Column 2 of Table 4, the positive and statislycaignificant coefficient of
the variableforeign manufacturing firmthe number of foreign manufacturing firms
cumulated up to 2004, supports the hypothesis fini@ign firms in the same
industries are likely to locate near each othemveler, the negative and statistically
insignificant estimate of the variabMietham manufacturing firmthe number of
Viethnamese manufacturing firms cumulated up to 2@04gests that the locations
of Vietnamese firms do not influence the locati@tidions by foreign firms in the
same industries.

Different from the results of Meyer and Nguyen (20)0most of the control
variables are statistically insignificant excepé tariabledistance toharbor, the
distance to the nearest big harbor. The negatige sf the variabledistance to
harbor means that the nearer a province is to a big Inatv® more attractive it is to

3 The Poisson regression model accounts for onlyerobs heterogeneity (i.e., observed difference gmon
sample members). In practice, the Poisson regressaalel rarely fits due toverdispersionThat is, the model
underfits the amount of dispersion in the outcoteading to biased-downward standard errors thatltras
spuriously largez-values and spuriously smaiivalues. The negative binomial regression modetesies the
failure of the Poisson regression model by addipgrameterg, that determines the degree of dispersion in the
predictions by reflecting unobserved heterogenaitoong observations (see Long and Freese, 2006 dog m
details).

4 The study has run the regression model with thedratic variableharbordissq(the square value of the
variabledistance tcharbor) and found that the coefficient bfrbordissgis statistically insignificant while the
coefficient of the variabledistance toharbor is still statistically significant and negativettedugh the
significance is reduced. This evidence suggeststhieaeffect ofdistance tcharbor on the location decisions by
foreign firms is linear.
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foreign investors. This evidence suggests thaidorevestors prefer to locate in a
place with upgraded infrastructure to reduce trartgfion costs.

Columns 3 and 4 of Table 4 present the estimateaheofPPoisson regression
model. By contrast with the results of the negabimomial regression model, the
coefficients of most variables are highly statelic significant and the Pseudo R2 is
very high. The reason is that the Poisson regressiodel in this case ignores
unobserved heterogeneity among observations, lgado biased-downward
standard errors that result in spuriously largalues and spuriously smahvalues.

It is noted that Table 3 shows high correlationsveen the variableforeign
manufacturing firmsand Viethamese manufacturing firnes well as between the
variablespopulationandGDP. We suspect that the result of non-significancéhef
variable related to the presence of Vietnamesesfisdue to collinearity problems
among explanatory variables. In order to checkd émpirical results suffer from
these problems, we have re-run some additionakssgns inserting alternatively
the variablgoreign manufacturing firmand the variabl®ietnamese manufacturing
firms as well as between the varialplepulationand the variabl&DP and find that
the estimated results are robust and do not apgpeasult from collinearity among
the regressors (See Appendix 2 for more details).

Overall, the regression results support the hymeathethat foreign firms
agglomerate. Foreign firms in Vietnam are likelyldoate near each other and near
other foreign firms in the same industries. Howeuke locations of Viethamese
firms have no influence on the location decisiosftreign firms in the same
industries. The findings are consistent with mamgvjpus studies on location
choices by foreign investors in different countrgegh as the studies of Boudier-
Bensebaa (2005), Meyer and Nguyen (2005), Haaal. (1995), Cheng and Kwan
(2000), and Crozadt al. (2004).

5.2. Agglomeration effects on location choices by foreign investorsin Vietham
at thefirm level

By using the negative binomial model, we find thiedence of agglomeration
effects. However, the concern is that there maytowincial fixed effects which
generate a misleading correlation between the ctiwal number of firms which
have entered a province and the new entries iryélae in question. These results
may be caused by unobserved heterogeneity acrosmees leading to a spurious
agglomeration coefficient. Suppose that we havebated the entry to clustering
while it is in fact the better facilities of a pioge that are responsible. These
facilities are defined as fixed effects if they armchanged over time, unobservable
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and affect the number of new entries in provindesinobserved effects correlate
with the explanatory variables, the estimation Wélbiased and inconsistent.

In order to eliminate fixed effects of the proviscéhe conditional logit model
is used since this model bases on the informatimutaindividual firms to estimate
the effects of agglomeration on its location choidéth the detailed and precise
information about each foreign firm operating ireWfiam, it is feasible to apply this
model to examine all the three hypotheses mentionsedction 3.

The conditional logit model is widely used in p@ws empirical works on
agglomeration effects (Heaet al, 1995; Crozetet al, 2004; Shaver and Flyer,
2000; Guimaraest al, 2000). This model is derived from the result affddden
(1974) with the assumption that each investor cé®@slocation that will yield the
highest profit. Profit depends on the availableutspthat go into firms’ production
function including agglomeration effects stemmingni economic activities of near
similar firms. In this model, the information abotite location choice that an
investor made and attributes for the chosen logatia other locations in the choice
set are exploited.

Following Headet al. (1995), the study considers that the investoif it
locates in provincg, will derive an expected profit df. This investor chooses the
location with the greatest expected profitabilligttcan be represented as followed:

1T = aj+ [Xjj + &

where ¢; includes the characteristics of provingeg; is considered as province-
specific endowment effects that determine the etitreness of provinces to
investors. Xij is agglomeration variables measured as the coumtbat of firms
cumulated up to 2004. Each measure varies acrosstorsi, because investors
differ by industry and country of origim; is an investment location specific random
disturbance that is attributable to errors assediatith imperfect perception and
optimization by decision makers and unobservaldation characteristics that affect
the profitability of locating in a given site.

The investoi prefers the locatiopamong the choice s#t if it yields higher
profits than any other possible choices:

IT > My Uk, k#j, andj, k€ M.
The probability of choosing the locatiprs thus:
Prob(Z; > i) Dk, k#].

® Headet al. (1995) show that in both theories of localizatiendowment-driven localization and
agglomeration model of industry localizatjofirms in the same industry cluster geographically
However, only in the presence of agglomeration retities does the clusteringdd to the
attractiveness of the location.
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McFadden (1974) shows that if, and only 4f, is distributed as a Type |
Extreme Value independent random variable, thenptibeability that a locatiof
yields the highest profitability for investoamong all the alternative locations in the
choice seM is presented by the logit model:

exp@, + X,

j, m€M
> exp@, + B X,)
M

Prj) =

The maximum likelihood techniques are used to eggnendowment effects
and agglomeration effects.

Variables

As the part using the negative binomial negativel@hothe data in this part is
from the surveys of all firms operating in Vietnaconducted by the General
Statistics Office of Vietham since 2000. In the ditional logit model, the
information about the industry, the country of arigand the location of each
foreign firm is used. The attributes of provinces the location choice set are
collected from the Statistical Yearbooks of Vietndrable 5 and Table 6 present the
descriptive statistics and the correlations ofakalgs used in this model.

Dependent variable

The dependent variable is the province chosen big &xeign firm that was
newly created in 2005. In total, there were 568 erign firms that distribute in
34 provinces among 64 provinces in Vietham. Cooddl logit model requires that
all choices be selected at least once. So, 30 mresithat are not selected any time
from the choice set are removed, including Ha Tdgm Dinh, Ninh Binh, Ha
Giang, Cao Bang, Lao Cai, Bac Kan, Tuyen Quang, Ban Thai Nguyen, Lai
Chau, Thanh Hoa, Nghe An, Ha Tinh, Quang Binh, @uén, Quang Ngai, Phu
Yen, Dak Lak, Ninh Thuan, Binh Phuoc, An Giang,nTi®iang, Vinh Long, Kien
Giang, Hau Giang, Tra Vinh, Soc Trang, Bac Lieud &a Mau. Most of these
provinces are from the Northeast, the North Cerbadst, and the Mekong River
Delta regions. The other 34 provinces create aofeinordered choice for each
foreign firm, sayM = 1, 2,..., 34. Let; (] € M) be a dependent variable for the
choice actually chosen by titeforeign firm. That isy;j = 1 if foreign firmi chooses
the locationj, andy; = O forj #j; j, j’ € M. In total, there are 19312 observations
that equal 568 foreign firms multiplied with 34 phnaces.
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Agglomeration variables

The study estimates the effects of three types ggjioanerations on the
location choices by foreign investors in Viethamehch case, the agglomeration is
measured as cumulative counts of firms up to 2Gd4.noted that cumulated up to
2004, there were 3145 foreign firms and 88420 \4etese firms. Following the
work of Guimaraegt al. (2000), Heacet al. (1995) and Crozett al. (2004), there
are three types of agglomeration effects as follows

» Foreign-specific agglomeration: the cumulative nemtf foreign firms by
province up to 2004 is used as a proxy.

* Industry-specific agglomeration: the cumulative tiem of Viethamese
firms in the same 4-digit industries by provindee tumulative number of
foreign firms in the same 4-digit industries by yince and the cumulative
number of foreign firms in the same industries ke tneighboring
provinces up to 2004 are used as proxies.

» Country-specific agglomeration: the cumulative nembf foreign firms
from the same countries of origin by province up2@4 is used as a
proxy.

Including the cumulative number of Viethamese firmsthe same 4-digit
industries is a strategy to separate agglomerationendowment effects. The reason
is that althougho; captures the attractiveness of province j to theefage”
investors, unobserved characteristics of investars make some provinces more
attractive to certain investors. For example, mfin an industry with high factor
intensities will choose provinces with abundant@mehents of these factors. This
suggests that industry-level agglomeration varmbhéll be correlated with the
unobserved factor conditions pertaining to thatistdy that constitute the error term
in the model. This problem can be solved by inalgdprovince- and industry-
specific characteristics. However, this strateginfeasible with the sample of 568
foreign firms in about 155 different 4-digit inddss. The significant attraction of
the old firms to new ones in the same industriesher countries of origin, after
controlling for the patterns of Vietnamese firm@ncprovide the evidence of
agglomeration effects (see Head al, 1995). In other words, the number of
Vietnamese firms in the same 4-digit industries &t a proxy for industry-specific
endowment effects.

Using the idea of Headt al. (1995), the number of foreign firms in the
neighboring provinces is included in the model.sTVariable allows the possibility
that, for example, Binh Duong province is attraetito wearing apparel
manufacturers not only because of the wearing abgaoducers there but also
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because of the wearing apparel producers in thghbhering provinces: Ho Chi
Minh City, Tay Ninh, Dong Nai, Ba Ria-Vung Tau, LgAn, and Tien Giang.

Control variables

In the conditional logit model, the same controtiables of the negative
binomial regression model are used. These contratiables reflect the
characteristics of the provinces that are constlaseprovince-specific endowment
effects determining the attractiveness of the proes to foreign investors. The
control variables for the size of local consumerkaameasured by the population
of province, GDP by province, human capital develept measured by the number
of undergraduate students by province, and infriegire conditions proxied by
number of industrial zones by province and theadise¢ to the nearest big harbor are
included in the model. These data are cumulatedoup004 and taken from the
Statistical Yearbooks of Vietnam, the GSO.
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Table 5: Descriptive statistics

Variables Obs Description Mean S.D. Min Max

1. Choice 19312 Dummy variable which equals 1rihfi chooses location j and 0.03 0.16 0 1
equals 0 for other location j#jj and j, j belong to the
location choice set

2. Foreign firm 19312 The cumulative number of fgnefirms by province up to 2004 89.29 206.10 0 1004

3. Vietnamese firm 19312 The cumulative number @thamese firms in the same 4-digit 14.48 65.74 0 1905
industries by province up to 2004

4. Same industry 19312 The cumulative number okifor firms in the same 4-digit 2.00 9.32 0 146
industries by province up to 2004

5. Neighboring firm 19312 The cumulative numberfofeign firms in the same 4-digit 8.43 23.13 0 201
industries in neighboring provinces up to 2004

6. Same country 18802* The cumulative number ofifm firms from the same countries 12.13 41.67 0 328
of origin by province up to 2004

7. Population 19312 Average population in thousdrydgrovince in 2004 1344.40 922.07 366.1 5730.8

8. Student 18744** Number of undergraduate studeyntsrovince in 2004 35782.88 100522.5 434 498928

9. GDP 19312 GDP in million VND by province in 2004 1.57e+07 2.72e+07 1527060 1.37e+08

10. Industrial zone 19312 Number of industrial zZohg province in 2004 1.64 3.08 0 12

11. Distance to harbor 19312 The distance in kthémearest big harbors by province 115.07 94.90 0 384.42

Notes: * In 568 new foreign firms in 20@Bere are 15 firms without information about coig# of original (18802 obs = 19312 — 15x34).

** The information about number of students is riiggn one province of the location choice set @8dbs = 19312 — 1x568).
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Table 6: Correlationsin the dataset

Variables Notation 1 2 3 4 5 10
1. Choice choi ce 1

2. Foreign firm forfirnD4 0.41 1

3. Vietnamese firm vnfirmidgsic 0.25 0.47 1

4. Same industry same4dgsi c 0.34 0.53 0.59 1

5. Neighboring firm bor der 4dgsi c 0.07 0.28 0.13 0.37 1

6. Same country samecountry 0.32 0.68 0.31 0.42 0.26 1

7. Population pop04 0.33 0.78 0.51 0.44 0.12 0.48 1

8. Student st udent 04 0.26 0.62 0.49 0.32 0.00 0.34 0.73 1

9. GDP gdpmi | 04 0.30 0.74 0.46 041 0.23 0.45 0.77 0.65 1

10. Industrial zone iz04 0.34 0.86 0.33 0.44 0.40 0.61 0.58 0.39 0.71 1
11. Distance to harbor ~ har bor di s04 -0.13 -0.34 -0.13 -018 -021 -0.24 -0.34 -0.17 -0.30 -040 1
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Empirical results

Table 7 presents the agglomeration coefficienteggad by maximum likelihood
estimation. The highly statistically significantefbicients of the variablefreign firm
the cumulative number of foreign firms by provinge to 2004 and/ietnamese firm
the cumulative number of Viethamese firms in theeal-digit industries by province
up to 2004, in Column 1 reveal that new foreigm8rare likely to locate in provinces
where already existed a relatively large numbdordign firms in the same industries.

In Columns 2, the cumulative number of foreign Brrim the same 4-digit
industries up to 2004&me industryis added to the regression model. The positivk an
highly statistically significant coefficient of theariablesame industryproves that the
locations of new foreign investments are influenbgdhe previous location choices by
other foreign firms in the same industries. Headl. (1995) consider this phenomenon
as the “follow the leader” pattern of foreign firmthat is difficult to interpret as
anything other than agglomeration effects.

However, when we insert the variable related tontlvaber of foreign firms in the
same industrysame industry)the coefficient of the cumulative number of Viatmese
firms in the same 4-digit industriegi€tnamese fironbecomes negative and statistically
insignificant while there is no change for the aateforeign firm This result shows
that the positive correlation (0.60) betwesame industryand Vietnamese firms
important. Vietnamese firms and foreign firms ie ttame industries tend to invest in
the same locations. If we do not include the vaeigbme industryn the regression, its
effect is attributed to/iethamese firngiving a positive bias to th¥ietnamese firm
coefficient. Whenever we includame industryariable, the coefficient dfiethamese
firm is negative and insignificantly different from aerMoreover, by running the
likelihood ratio tests we find that the models whiomit the variablesame industry
appear misspecified and are dominated by the maateigding it in the regressions.

Compared with Headt al. (1995), this result reflects a different tendencyhe
location decisions by foreign investors in Vietntom that of Japanese investors in the
United States. Headt al. (1995) found that Japanese firms prefer to locat@r US
firms in the same industries. The regression mdu@lyever, shows that the location
choices by new foreign investors are not influenbgdthe locations of Vietnamese
firms. Different from the location patterns of USdalapanese firms, Appendix 1 shows
that the location distributions of foreign firms davietnamese firms are not very
matched. While most foreign investments concentmtéhe Red River Delta and
Southeast regions, especially in the cities andipces of Hanoi, Ho Chi Minh City,
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Binh Duong, and Dong Nai, Viethamese firms areritisted quite evenly in all
provinces. The negative and statistically insigaifit coefficient of the variable
Vietnamese firnencourages us to believe that the estimates dbmggations are not
influenced by industry-specific endowment effects.

Table 7: Agglomeration effectsin the conditional logit model

Independent Dependent variables: location choice
variable 1 2 3 4
Foreign firm 0.0042%*** 0.0038**** 0.0039**** 0.0033****
(0.0006) (0.0007) (0.0006) (0.0006)
Vietnamese firm 0.0015**** -0.0005 -0.0004 -0.0004
(0.0004) (0.0005) (0.0004) (0.0004)
Same industry - 0.0226**** 0.0207**** 0.0195****
(0.0032) (0.0031) (0.0031)
Neighboring firm - -0.0073*** -0.0081****
(0.0026) (0.0026)
Same country - - 0.0032%***
(0.0008)
Population 0.0006*** 0.0007*** 0.0006*** 0.0006***
(0.0002) (0.0003) (0.0002) (0.0002)
Student 4.50e-06**** 4.98e-06**** 4.86e-06****  4.91e-06****
(4.48e-07) (4.54e-07) (4.56e-07) (4.56e-07)
GDP -5.08e-08****  -5,14e-08**** -5.28e-08****  -5.18e-08****
(1.12e-08) (1.12e-08) (1.13e-08) (1.12e-08)
Industrial zone 0.1078**** 0.10871**** 0.1225**** 0.1263****
(0.0323) (0.0324) (0.0328) (0.0328)
Distance to harbor ~ -0.0037**** -0.0037**** -0.0037**** -0.0037****
(0.0012) (0.0012) (0.0012) (0.0012)
Log-likelihood -1203.2 -1175.21 -1171.4 -1163.8
Pseudo R2 0.37 0.39 0.39 0.40
Chi square 1453.8**** 1509, 7**** 1517 .4%xxx 1532.3%*
No. of choosers 568 568 568 568
No. of choices 34 34 34 34

Note: Standard error in parentheses with signifieaat the **** 0.5%, *** 1%, ** 5%, and * 10%

levels.

The negative and statistically significant coe#it of the variableneighboring
firm in Columns 3 and 4 indicates that a larger nundbeoreign firms in the same
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industries in a province decrease the attractivepnésts neighboring provinces to new
foreign investors. It appears that there is conipatiamong provinces in attracting
foreign investors. In Column 4, the number of fgrefirms from the same countries of
origin is added in the regression model to deteemihether firms from the same
countries of origin tend to locate near each othdrhe positive and statistically
significant coefficient of the variableame countrythe cumulative number of foreign
firms from the same countries of origin up to 200Wicates that new foreign firms
benefit from locating near firms from the same ddes of origin. The larger
coefficient of the variableame industrghan that of the variabkame countrguggests
that the benefits foreign firms gain from indusspecific agglomerations are higher
than from country-specific agglomerations.

Different from the results of the negative binonmabdel, all control variables
here are statistically significant except the nirgasign of the variable GDP is out of
expectation. These results indicate that the ckexiatics of the provinces are important
determinants in attracting foreign investors.

As discussed in the previous part, we are alsoeroed that high correlations
between the variablesame industryand Viethamese firmsas well as between the
variablespopulationandGDP may lead to the result of non-significance of vheable
related to the presence of Viethamese firms irstimae industry. In order to check if the
empirical results suffer from collinearity problemse have re-run some additional
regressions inserting alternatively the varialdame industryand the variable
Vietnamese firmas well as between the varialplepulationand the variabl&DP and
find that the estimated results are robust and atcappear to result from collinearity
amongst the regressors. (See Appendix 2 for metalsl).

In summary, the empirical results support the hyeses that foreign investors
are not only likely to locate near other foreignis but also prefer to locate near
foreign firms in the same industries and from thens countries of origin due to the
benefits from agglomeration economies. Moreoverfauad that provinces in Vietnam
compete with each other to attract foreign firmsl dacation choices by foreign
investors are not affected by location of domefatnas.

5.3. Robustness tests

In order to investigate whether the empirical rssate robust, the both regression
models are re-estimated by using a variety of subpdes of the dataset. Following
Guimarae<t al. (2000), it is possible to test the existence aflamgeration economies
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in location decisions by foreign investors accogdio firms’ capital ownership and

size.

Table 8: Agglomeration effects in the negative binomial regression model

Independent nffewer100emp nf100%forcap mffewerl00emp mf100%forcap
Variables 1 2 3 4
Foreign firm 0.0074** 0.0086** - -
(0.0039) (0.0045)
Foreign - - 0.0144* 0.0160**
manufacturing (0.0081) (0.0082)
firm
Vietnam - - -0.0009 -0.0006
manufacturing (0.0014) (0.0014)
firm
Population -0.0003 -0.0004 -0.0001 -0.0001
(0.0004) (0.0005) (0.0005) (0.0006)
Student 4.67e-06 3.56e-06 9.57e-06 8.73e-06
(3.45e-06) (3.85e-06) (5.17e-06) (5.27e-06)
GDP -1.81e-08 -2.09e-08 -1.96e-08 -3.16e-08
(1.76e-08) (1.92e-08) (3.82e-08) (4.63e-08)
Industrial zone 0.0263 0.0017 -0.1404 -0.1696
(0.1575) (0.1761) (0.2425) (0.2360)
Distance to harbor  -0.0080****  -0.0087****  -0.0104**** -0.0108****
(0.0025) (0.0026) (0.0032) (0.0030)
Obs 61 61 61 61
Pseudo R2 0.20 0.17 0.19 0.18
Chi square 51.68**** 46,93+ 42.58%** 42.94%***

Notes: Standard error in parentheses with sigmifieaat the **** 0.5%, *** 1%, ** 5%, and *

10% levels.

nffewer100emp: new firms have fewer than 100 engxsy

nf100%forcap: new firms of 100% foreign capital
mffewer100emp: new firms have fewer than 100 engésyin manufacturing sector
mf100%forcap: new firms of 100% foreign capitahmanufacturing sector

In the previous parts, all kinds of investmentshwibreign participations i.e.,
100% foreign capital owned firms and joint vent@neterprises are included in the
regression models. For the first test of the resultbustness, only newly created firms
of 100% foreign capital are used. We argue thagetiems can decide the locations by
themselves while the decisions by join venture rpniges somehow depend on the both
Vietnamese and foreign sides. Of 568 newly crefdegign firms in 2005, there were
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491 firms of 100% foreign capital, of which 347 arperating in the manufacturing
sector.

Table 9: Agglomeration effectsin the conditional logit model

Independent Dependent variable: location choice
Variables
nffewer100emp nfmore100emp nf1068dp
1 2 3
Foreign firm 0.0030**** 0.0033*** 0.0033****
(0.0008) (0.0012) (0.0007)
Vietnamese firm 0.0000 -0.0002 -0.0003
(0.0005) (0.0013) (0.0004)
Same industry 0.0317**** 0.0149** 0.0193****
(0.0046) (0.0067) (0.0032)
Neighboring firm  -0.0083** -0.0024 -0.0074***
(0.0041) (0.0032) (0.0027)
Same country 0.0032%*** 0.0032** 0.0023***
(0.0010) (0.0015) (0.0008)
Population 0.0006** 0.0006 0.0006**
(0.0003) (0.0004) (0.0002)
Student 5.93e-06**** -9.41e-08 4.85e-06****
(5.13e-07) (1.80e-06) (5.19e-07)
GDP -5.31e-08**** -4.24e-08** -5.11e-08****
(1.39e-08) (1.93e-08) (1.12e-08)
Industrial zone 0.1473**** 0.0627 0.1457****
(0.0400) (0.0602) (0.0347)
Distance to harbor  -0.0042*** -0.0031* -0.0044****
(0.0015) (0.0019) (0.0013)
Log-likelihood -820.4 302.6 -990.6
Pseudo R2 0.46 0.29 0.41
Chi square 1373.1%%** 240.8*** 1361.4%x*x
No. of choosers 445 123 491
No. of choices 34 34 34
Note: Standard error in parentheses with signifieaatt the **** 0.5%, *** 1%, ** 5%, and *10%
levels

nffewer100em: new firms have fewer than 100 empsyie manufacturing sector.
nfmore100emp: new firms have equal or more thanetfiployees in manufacturing sector.

To investigate how agglomeration economies affecation decisions by firms
with different size, we divide new foreign firmseated in 2005 into kinds: large and
small ones. Foreign firms are defined small ifytltiave fewer than 100 employees,
otherwise they are considered large. It is arginred tegions in general compete for
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large firms. However, location is not a big concéon a giant firm because in any
places it might have higher competitiveness thandthers. In 2005, there were 445
new foreign firms with fewer than 100 employeesywiich 265 are manufacturefBo
make it more simple, we include only small foreigyms in the negative binomial
model, but include both of small and large firms$ha conditional logit model.

The empirical results of the negative binomial esgion and conditional logit
models with the restricted samples are presenteflabiles 3.8 and 3.9. Despite the
smaller dimensions of the samples, the coefficieftgariables are remarkably stable.
All the agglomeration variables that were statatycsignificant in Tables 3.4 and 3.7
are still statistically significant in these regiess (see Table 8 and Columns 1 and 3 of
Table 9).

However, the double coefficient of the varialsi@me industrythe cumulative
number of foreign firms in the same 4-digit indietr up to 2004, in Column 1
compared with that of Column 2 (Table 9) shows th@all foreign firms have a
stronger motivation to locate near other foreigm$ in the same industries than large
foreign firms. This seems consistent with the argatof Shaver and Flyer (2000) that
under the existence of agglomeration economiesll $irmas will have greater benefits
since the agglomeration externalities allow thenad¢oess technologies of near larger
competitors.

By contrast with Shaver and Flyer (2000), largesign firms in this study also
agglomerate. However, the statistically insignificacoefficient of the variable
neighboring firmthe cumulative number of foreign firms in the sa#ndigit industries
in neighboring provinces, shows that large firmsxdbcare about the existence of firms
in the same industries in the bordering provin@ferent from the estimation results
of small foreign firms or total foreign firms, masbntrol variables for the large foreign
firms are statistically insignificant (see Columno2 Table 9). It seems that the
characteristics of provinces are not a big conéara large foreign firm.

6. Conclusions

This study argues that agglomeration externalitifBaence the location decisions
by foreign firms. The empirical results show tha¢ focation choices by new foreign
firms in Vietnam are affected by the locations bé tprior foreign investments in
general and by those of firms in the same industailed from the same countries of
origin in particular. These findings hold even whaovince-specific endowment and
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industry-specific endowment effects are controllgdusing the variables indicating the
characteristics of each province and the industvell stocks of Viethamese firms.
Moreover, we find that the geographical distribngoof Vietnamese firms have no
effect on the location choices by foreign investarsl there is competition among
provinces in attracting foreign investors. It igewthat the empirical results hold when
we test the existence of agglomeration economidgcation choices by foreign firms

regarding their ownership and size.

These findings are consistent with the empiricalults that are estimated for
foreign investments in developed countries suchthasUnited States, France, and
Portugal (Heaet al, 1995; Crozeet al, 2004; Guimaraest al, 2000). It indicates that
the behavior by foreign investors in both develo@ewl developing countries are
probably similar. Their same motivations are toagbtthe highest benefits when
investing abroad. Apparently, the positive extdtiga such as technological spillovers
will induce foreign firms to cluster in a particuleegion. Moreover, locating near each
other creates a network of foreign firms that aoavforeign firm to access suppliers
and to exchange information more easily. This nétwoay consist of foreign firms in
the same industries that are considered as industrivertical groups. These groups
might be headed by large manufacturing companiesseshmembers are component
suppliers. Vertical linkages can create a poolpdcglized intermediate inputs to an
industry in greater variety and at lower cost aggssted by Marshall (1920). So, for
example, a firm that produces plastic auto partgghtrbbe attracted to a province that has
considerable auto production even if there is noceatration of plastic parts producers
in that province (Headt al, 1995).

This research contributes to the literature on @gegration economies, location
and foreign direct investment in some aspects.h€dbest of our knowledge, the study
on location decisions by individual firms has nelieen carried out in Vietnam due to
the lack of detailed data at firm level. This isalone of a very few studies of
agglomeration effects on location choices by fareigvestors in developing and
transition economies. The empirical findings on laggration economies may be
useful for provincial authorities in designing midis to attract more foreign direct
investment. Benefits of agglomeration externalitegygest that authorities should
create policies to drawitial investments into concentrated production regiath s
industrial zones. Then the cumulative number okifpr firms will create positive
agglomeration externalities and make that regiomenadtractive. This policy has been
implemented effectively in the small province BiBlmong in the Southeast region of
Vietnam. In 2005, Binh Duong province accounted 1&8% of the total foreign
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investment in Vietham while hosting only 2% of tietal number of Vietnamese firms.
This success is partially based on the policieshid province to establish many
industrial zones and to create a good businessaemient for foreign investors from
the first days when the central government grattiedporovinces more autonomy in the
management of foreign investment.

This study has two limitations. The first is thae tempirical results refer to only
2005. In order to see whether the results appbther time periods, future research will
have to work with larger dataset covering more yeao as to increase the cross time
variance in the set of agglomeration variables. ddger, there is a concern that as in
the conditional logit model the observations raldi® provinces that were not selected
by new foreign firms in 2005 are lost. This mighdtgntially distort results if the
cumulated number of foreign firms up to 2004 insth&omitted provinces” that used as
a proxy for agglomeration effects is not trivialy Balculating this proxy, we find that
the cumulated number of foreign firms up to 2004these “omitted provinces”
accounted for a very small proportional, aroundB8% of the total number of foreign
firms up to 2004. Our choice set of location thuaymeinforce the results: those
provinces there were not selected in the year 2085robably also provinces where
the cumulated number of firms is negligible thusnfoming the argument of
agglomeration economies. Therefore, by working Wéttger dataset covering more
years, we also can have more exact conclusionst edgglomeration effects. The
second limitation is that we have studied the locatlecisions by foreign firms only at
the provincial level. The conditional logit mode&ynwork better with a smaller choice
set. Therefore, future research should extend toranareas by looking at the location
choices by foreign firms at the regional level.
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Appendix 1: Thelocation distributions of firmsin Vietnam

Region/ No. of newly  No. of cumulative  No. of cumulative
Province/ City created foreign foreign firms upto Vietnamese firms
firms in 2005 2004 up to 2004
Red River Delta 128 650 24537
Ha Noi 72 379 14698
Hai Phong 22 127 2498
Vinh Phuc 7 29 680
Ha Tay 24 1236
Bac Ninh 10 877
Hai Duong 10 42 1081
Hung Yen 7 26 526
Ha Nam 2 1 438
Nam Dinh 0 4 986
Thai Binh 1 6 851
Ninh Binh 0 666
Northeast 15 99 6097
Ha Giang 0 0 271
Cao Bang 0 1 262
Lao Cai 0 8 517
Bac Kan 0 1 242
Lang Son 2 10 324
Tuyen Quang 0 0 299
Yen Bai 0 4 356
Thai Nguyen 0 11 791
Phu Tho 6 24 966
Bac Giang 5 13 894
Quang Ninh 2 27 1175
Northwest 3 9 1035
Lai Chau 0 0 129
Dien Bien 1 0 251
Son La 1 2 272
Hoa Binh 1 7 383
North Centra Coast 1 30 5343
Thanh Hoa 0 7 1184
Nghe An 0 7 1422
Ha Tinh 0 2 547
Quang Binh 0 1 749
Quang Tri 0 3 478
Thua Thien - Hue 1 10 963
South Central Coast 8 95 6167
Da Nang 2 30 1908
Quang Nam 2 12 622
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Quang Ngai 0 2 669
Binh Dinh 1 9 1031
Phu Yen 0 8 474
Khanh Hoa 3 34 1463
Central Highlands 11 51 2829
Kon Tum 1 0 253
Gia Lai 1 2 671
Dak Lak 0 1 832
Dak Nong 1 3 156
Lam Dong 8 45 917
Southeast 396 2129 29737
Ho Chi Minh 201 1004 22723
Ninh Thuan 0 4 329
Binh Phuoc 0 3 472
Tay Ninh 20 49 675
Binh Duong 111 625 1734
Dong Nai 62 373 2063
Binh Thuan 1 14 676
Ba Ria - Vung Tau 1 57 1065
Mekong Delta River 6 82 12675
Long An 2 48 1083
Dong Thap 1 2 966
An Giang 0 3 1139
Tien Giang 0 5 1489
Vinh Long 0 3 833
Ben Tre 1 3 964
Kien Giang 0 2 1759
Can Tho 2 13 1284
Hau Giang 0 0 338
Tra Vinh 0 0 446
Soc Trang 0 0 740
Bac Lieu 0 2 546
Ca Mau 0 1 1088
Total 568 3145 88420

Source: The GSO, the Enterprise Surveys in Vietim2®04 and 2005
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Appendix 2: Robustness checks of the models

A. Negative binomial regression

As discussed in the previous parts, we are condettmst empirical results may
suffer from collinearity problems among explanatosgriables. In order to check
robustness of the models, we have re-run some iauflit regressions inserting
alternatively the variabldoreign manufacturing firmgmanfirm04 and the variable
Vietnamese manufacturing firngmanvn04 as well as between the varialplepulation
(pop04 and the variabl&sDP (gdpmil04. We always include in the regressions all
control variables, excephe variablepop04 and find that the estimated results are
robust and do not appear to result from collingaaitnongst the regressors, therefore
confirming that foreign firms are likely to locatear each other and near other foreign
firms in the same industries. However, their lomatichoices are not affected by
location of Vietnamese firms. It is noted that dwaclusions are the same if we always
include in the regressions all control variablesept the variablgdpmil04.

A1l- Include only forfirm04 and exclude pop04

Negati ve binom al regression Nurmber of obs = 61
LR chi 2(5) = 52. 05

Di spersion = nean Prob > chi 2 = 0. 0000
Log likelihood = -119. 7585 Pseudo R2 = 0.1785
newfirm | Coef . Std. Err. z P>| z| [95% Conf. Interval]
_____________ o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m o mm e mmmm— ==
forfirnd4g | . 007203 . 0034923 2.06 0.039 . 0003583 . 0140478

st udent 04 | 3.43e-06 3. 45e-06 1.00 0.320 - 3. 32e-06 . 0000102
gdpmi 104 | -2.57e-08 1. 78e-08 -1.44  0.149 - 6. 05e-08 9. 22e-09
iz04 | . 0233513 . 1584438 0.15 0.883 -.2871929 . 3338954
harbordis | -.0070175 . 0022052 -3.18 0.001 -.0113396  -.0026954
_cons | 1.525112 . 3949372 3.86 0.000 . 7510495 2.299175
_____________ o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
/1 nal pha | . 395117 3060559 -.2047416 . 9949755
_____________ o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
al pha | 1. 484558 4543577 8148579 2.704658

Li kel i hood-ratio test of al pha=0: chibar2(01) = 89. 58 Prob>=chi bar2 = 0.000
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A2- Include only manfirm04 and exclude pop04

Negati ve bi nom al regression Nurmber of obs = 61
LR chi 2(5) = 45. 95
Di spersi on = nean Prob > chi2 = 0. 0000
Log |ikelihood = -109. 35944 Pseudo R2 = 0.1736
newmanfirm | Coef . Std. Err. z P>| z| [ 95% Conf. Interval]
_____________ o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
manfirnd4 | . 0127158 . 007093 1.79 0.073 -.0011861 . 0266177
st udent 04 | 6. 58e- 06 3.67e-06 1.79 0.073 - 6. 24e- 07 . 0000138
gdpnmi 104 | -4.62e-08 3. 00e- 08 -1.54 0.123 -1. 05e- 07 1. 26e-08
iz04 | -.0838512 . 201955 -0.42 0.678 -. 4796757 . 3119733
harbordis | -.0080103 . 0024052 -3.33 0.001 -.0127245 -.0032961
_cons | 1. 568937 . 4080033 3.85 0.000 . 7692647 2. 368608
_____________ e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e m e —— i —— =
/'l nal pha | . 4328395 3201442 -.1946316 1. 060311
_____________ e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e m e —— i —— =
al pha | 1.541629 4935435 8231379 2.887268
Li kel i hood-ratio test of al pha=0: chibar2(01) = 82.55 Prob>=chi bar2 = 0.000
A3- Include only manvn04 and exclude pop04
Negati ve bi nom al regression Nurmber of obs = 61
LR chi 2(5) = 41. 17
Di spersi on = nean Prob > chi 2 = 0. 0000
Log likelihood = -111. 74867 Pseudo R2 = 0. 1555
newmanfirm | Coef . Std. Err. z P>| z| [ 95% Conf. Interval]
_____________ o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
manvn04 | . 0013518 . 0012212 1.11 0.268 -. 0010416 . 0037453
student 04 | 3.03e-06  4.90e-06 0.62 0.536 -6.57e-06 . 0000126
gdpnmi 104 | -6.02e-08 3. 60e- 08 -1.67 0.094 -1. 31e- 07 1. 03e-08
iz04 | . 3050211 . 1091187 2.80 0.005 . 0911523 . 5188898
harbordis | -.0085718 . 0024574 -3.49 0.000 -.0133881 -.0037554
_cons | 1.667939 . 4223932 3.95 0.000 . 8400633 2. 495814
_____________ e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e m e —— i —— =
/'l nal pha | . 575509 . 310987 -. 0340144 1. 185032
_____________ e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e m e —— i —— =
al pha | 1.778035 . 5529459 . 9665576 3.270793
Li kel i hood-ratio test of al pha=0: chibar2(01) = 94. 37 Prob>=chi bar2 = 0.000
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B. Conditional logit model

Similarly as in the negative binomial model, we &ae-run some additional
regressions inserting alternatively the variabdme industry(same4dgsic and the
variable Vietnamese firmgvnfirm4dgsi¢ as well as between the varialgepulation
(pop09 and the variabl&sDP (gdpmil04. We always include in the regressions all
control variables, excephe variablepop04 and find that the estimated results are
robust and do not appear to result from collingarhongst the regressors.

When we insert the variable related to the numlidomeign firms in the same
industry &ame4dgsic) the coefficient of the variablenfirm4dgsic numbers of
Vietnamese firms in the same industry, becomestivegand statistically insignificant
while there is no change for the other variabl@%is result shows that the positive
correlation (0.60) betweesame4dgsiandvnfirm4dgsicis important. Viethamese firms
and foreign firms in the same industries tend te# in the same locations. If we do
not include the variablesame4dgsiin the regression, its effect is attributed to
vnfirm4dgsic giving a positive bias to the&nfirm4dgsic coefficient. Whenever we
include same4dgsic variable, the coefficient ofvnfirm4dgsic is negative and
insignificantly different from zero. Moreover, bymning the likelihood ratio tests we
find that the models which omit the varialdame4dgsi@appear misspecified and are
dominated by the models including it in the regass

It is also noted that the conclusions are the sdmee always include in the
regressions all control variables, except the \dgigdpmil04.

B1 - Include only vnfirm4dgsic and exclude pop04

Conditional (fixed-effects) |ogistic regression Nurmber of obs = 18216
LR chi 2(5) = 1384. 81

Prob > chi 2 = 0. 0000

Log likelihood = -1237. 6667 Pseudo R2 = 0. 3587
choi ce | Coef . Std. Err. z P>| z| [95% Conf. Interval]
_____________ o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m o mm e mmmm— ==
vnfirmidgsic | . 0017871 . 0004152 4.30 0.000 . 0009734 . 0026009
student 04 | 5. 68e- 06 4.07e-07 13.95 0. 000 4.88e-06 6. 48e- 06
gdpmi 104 | -1.70e-08 1. 84e-09 -9.23 0.000 -2.06e-08 -1.34e-08
iz04 | . 2958584 . 0162552 18. 20 0. 000 . 2639989 . 327718
harbordis | -.0048122 . 0012235 -3.93 0.000 -. 0072102 -.0024142
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B2- I nclude vnfirm4dgsic, same4dgsic and exclude pop04

Condi tional (fixed-effects)

Log likelihood = -1201.1171

| ogi stic regression

18216
1457. 91
0. 0000
0.3777

choi ce | Coef
vnfirmidgsic | -.0006223
same4dgsi c | . 0262433
student 04 | 6. 09e- 06
gdpni 1 04 | -1.80e-08
iz04 | . 2765016
harbordis | -.0046295

Std. Err

. 0005087 -1

. 0032533 8.

4. 16e-07 14

1. 88e-09 -9

. 0167227 16
. 001217 - 3.

. 0003746
. 0326196
6. 91e- 06
-1.43e-08
. 3092775
-.0022443

B3- Exclude vnfirm4dgsic and pop04

Condi tional (fixed-effects)

Log likelihood = -1168.8133

regression

18216
1522.52
0. 0000
0. 3944

choi ce | Coef
forfirmo4 | . 0021584
same4dgsic | . 0180987
border4dgsic | -.0081448
sanecountry | . 003184
student 04 | 5.17e-06
gdpmi 104 | -2.37e-08
iz04 | . 1747559
harbordis | -.0039081

| ogi stic

Std. Err

. 0004492 4.
. 0025865 7.
. 0026788 -3.
. 0008453 3.
4. 45e- 07 11.
2.07e-09 -11
. 0281758 6.
. 0011754 -3

Nunber of obs =
LR chi 2(6) =
Prob > chi 2 =
Pseudo R2 =
P>| z| [ 95% Conf.
0.221 -.0016193
0. 000 . 0198671
0. 000 5. 28e-06
0. 000 -2.17e-08
0. 000 . 2437256
0. 000 -.0070147
Nunmber of obs =
LR chi 2(8) =
Prob > chi 2 =
Pseudo R2 =
P>| z| [ 95% Conf.
0. 000 . 0012779
0. 000 . 0130294
0. 002 -.0133951
0. 000 . 0015274
0. 000 4, 30e-06
0. 000 -2.77e-08
0. 000 . 1195324
0.001 -.0062118

. 0030389
. 0231681
-. 0028945
. 0048407
6. 05e- 06
-1.96e-08
. 2299794
-. 0016044
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B4- Exclude same4dgsic and pop04

Conditional (fixed-effects) |ogistic regression Nurmber of obs = 18216
LR chi 2(8) = 1479. 23
Prob > chi2 = 0. 0000
Log likelihood = -1190. 4593 Pseudo R2 = 0. 3832
choi ce | Coef . Std. Err. z P>| z| [95% Conf. Interval]
_____________ o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m o mm e mmmm— ==
forfirmo4 | . 002459 . 0004417 5.57 0.000 . 0015933 . 0033247
vnfirmidgsic | . 0013815 . 0004043 3.42 0.001 . 0005891 . 0021738
border4dgsic | -.0089385 . 002313 -3.86 0.000 -. 0134719 -. 004405
sanecountry | . 0036842 . 0008468 4.35 0. 000 . 0020246 . 0053438
student 04 | 4.77e-06 4. 44e-07 10.74 0.000 3. 90e- 06 5. 64e- 06
gdpmi 104 | -2.37e-08 2.07e-09 -11. 47 0. 000 -2.78e-08 -1.97e-08
iz04 | . 1795017 . 0282227 6.36 0.000 . 1241862 . 2348173
harbordis | -.0039263 . 001169 -3.36 0.001 -.0062175 -.0016351
Notes:

We are also concerned about the fact that - afjgentiz04 andharbordis- all the
regressors we include in the analysis are in absolumbers, and they might all capture
the effect of the size of the province. We thusehee-run regressions including the
variables iz04, harbordis student = studentO4/ pop04;gdp_per capita =
gdpmil04/pop04; and with or withowdpmilO4 The estimated results show that the
original results of both the negative binomial mloded conditional logit model are
robust and the scale of GDP appears importantiréthe GDP per capita.

In sum, by re-running alternative regressions, wefiom that the estimated
results presented in Tables 4 and 7 are robustdanchot appear to result from
collinearity among the regressors.
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