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FDl is an important source of capital, technology, and skills transfer for battogeng and developed
economies, this paper explores the effects of three determinants of bilaterahdiizling natural
EDUULHU¥e-BARKUHS BFIMW EDUULHU UHJLRQDO W UtiiEHR WDGHUHH EBDQWL
(domestic regulatory environment). An augmented gravity model is deployed tmuathe test for

the inter-OECD and intra-OECD regions in 60 economies for the period AB8%. The main aim is

to study the roles of external institutions vis-a-vis domestic institsiton FDI. We perform several
estimation strategies for our panel data analysis, finding geographical, histamcalcultural

proximities all explain bilateral FDI significantly, even after controllfogunobserved country-pair
heterogeneity andtPH HIITHFW 8VLRQQO DUHDVORXWRU\ HQYLURQPHQW LQGH
for country-pair membership of RTA, our analysis shows that lax regulatorpement and RTA are
seemingly associated with FDI positively in both regions.
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1 Introduction

The extension of the international market in the form of foreign direct investment (FDI) is one
of the most salient features of globalisation since 1980. For both developing and developed
economies, FDI is an important source of capital, technology and skills transfer. FDI outflow
on the other hand helps the source economy to enjoy market expansion, lower factor costs and
IDFLOLW-KXW B SMEEEske sLiggest that FDI could potentially lead to economic growth

and economic development.

FDI indeed experienced a distinct upsurge in the last few decades, alongside accelerating
growth worldwide (see Figure 1). Figure 2 shows that total FDI inflomy amounted to

some US$54 billion in 1980, subsequently increasing to US$1,833 billion in 2007. This
represents an impressive average growth rate of almost 14% per annum. Although it fell
dramatically to US$561 billion in 2003 due to the IT bubble burst, it rose significantly again in
2007 and reached a new peak.

Figure 1: Average Growth Rates of Real GDP Per Capita during 19622008 (%)
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Source: World Development Indicators, World Bank. Growth rates are simpbkgaver

1$FFRUGLQJ WR 81&7%'1V GHILQLWLRQ )', LQIORXV @OHGdIRAWKGIRIZV FF
through other related enterprises) by a foreign direct investor to an FDIresgeop capital received by a foreign
direct investment from an FDI enterprise. FDI includes the three foljpe@mponents: equity capital (foreign
direct investor's purchase of shares of an enterprise in a countrytidhethat of its residence), reinvested
earnings (direct investor's share (in proportion to direct equity partigipatioearnings not distributed as
dividends by affiliates or earnings not remitted to the direct investah 8tained profits by affiliates are
reinvested) and intra-company loans (referring to short- or longderrowing and lending of funds between
direct investors (parent enterprises) and affiliate enterprises).

FDI stock refers to the following. For associate and subsidiary enterptigethe value of the share of their
capital and reserves (including retained profits) attributable to the parent entéipsise equal to total assets
minus total liabilities), plus the net indebtedness of the associatesidiampto the parent firm. For branches, it
is the value of fixed assets and the value of current assets and enesstExcluding amounts due from the parent,
and fewer liabilities to third parties: http://www.unctad.org/Templates/Page.asp?ibtt@201&lang=1
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Figure 2: World's FDI Inflows from 1980 to 2007
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Albeit such a distinct surge, we consistently find that the significant share of foreign capital
only flows between developed economies. Analysed by regions in Figure 3, FDI inflows to the
developed economies alone accounted for the largest share of some %+ WKH ZRUOGTV
during the period 1980-2007. The corresponding shares of the developing economies and
transitional economies did pick up, yet remain far behind in overall terms.

Figure 3: FDI Inflows as Percentage of World's Total
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Not only are the major FDI destinations, but developed economies are also the major FDI
sources. Table 1 shows that the top 10 FDI destinations and sources in 2007 are mostly OECD
economies, except for the case of China and Hong Kong. The latter is due to the fact that a
VLIQLILFDQW VKDUH RI +RQJ .RQJYTV )', FDPH IURP ODLQOI
ILIJXUH Rl &KLQDYJV WRWDO )', RXWIORZV 2(&' HFRQR
RI WKH ZRUOGYV )', RXWIORZV D@&007. Rl )', RXWZDUG VWHF
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Table 1: Top FDI Destinations and Sources in 2007

Top FDI Destination (as % of world's total FDI inflow) 2007
1 United States of America 12.70
2 United Kingdom of Great Britain 12.22
3 France 8.62
4 Canada 5.93
5 Netherlands 5.42
6 China (excluding Hong Kong, Macao and Taiwan) 4.56
7 China, Hong Kong Special Administrative Region 3.27
8 Spain 291
9 Russian Federation 2.86
10 Germany 2.78
Total of top 10 61.26
Top FDI Source (as % of world's total FDI outflow) 2007
1 United States of America 13.72
2 United Kingdom of Great Britain 13.31
3 France 11.25
4  Germany 8.39
5 Spain 5.99
6 Italy 4.55
7 Japan 3.68
8 Canada 2.70
9 China, Hong Kong Special Administrative Region 2.66
10 Luxembourg 2.59
Total of top 10 70.84

Source: UNCTAD

In terms of FDI inflow in developing countries (see Figure 4), Asia and Latin America countries
DFFRXQWHG IRU WKH JUHDW HRDMnfioW<DAl $divie R7.494 ldridl 6Z9R0U O G
respectively in 2007. Whilst Africa is the poorest region, its respective share has been
consistently less than 5% for the last few decades.

Figure 4: FDI Inflows as Percentage of World's Total
in Developing Economies
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In fact, FDI contributes a very large share of capital formation in developing economies. In
particular in those economies in transition, as shown in Table 2, FDI inflows could represent
over 20% of their gross fixed capital formation.

Table 2: FDI Inflows as Percentage of Gross Fixed Capital Formation (%)

2002 2003 2004 2005 2006

World 9.28 7.37 8.19 9.87 13.16
Developing economies 10.42 9.59 12.55 11.70 12.98
Economies in transition 11.39 15.45 17.39 14.24 20.44
Developed economies 8.86 6.44 6.38 9.00 12.96

Source: UNCTAD

As FDI is one of the major sources of capital accumulation and can act as a vehicle of
technological progress through the use and dissemination of improved production techniques,
attracting FDI therefore naturally forms part of the growth strategy of most developing
economies. However, we are left wondering why capital does not flow from the rich economies
to the poor, where production costs are low and marginal productivity of capital is high.

In this light, the literature has been extensively developed to study the determinants of FDI.
Studies at the micro-level suggest that the structure of the industry, factor cost of production
andintraLQGXVWU\ VFDOH HIIHFW DPRQJVW RWKHUV PD\ DIl
in the form of greenfield FDI or mergers or acquisitions. Another strand of the literature
investigates the macroeconomic determinants. It essentially argues that specific characteristics
of the destination economy play a significant role, such as the transportation cost between the
destination economy and source economy, trade barriers, fiscal incentives, business climate
and exchange rates etc. This study belongs to the latter strand, i.e. identifying the determinants
of FDI at the macro level.

Our key research objective of this paper is to assess three potential macroeconomic
determinants of FDI, namely, anW X U D O E D U bthe-HR U33H M X H HARDWMQID O L Q
GH IDFWRtheE EHRKU®@QH3U ™ GRPHVWLF LOQVWLWXWLRQ 7KLV LV |
integration and behind-the-border regulatory obstacles have lately drawn the keen interests of
policymakers intending to improve institutional frameworks, regulatory environment and
government policies for attracting foreign investment. We intend to evaluate their respective
impacts under a unified assessment framework.

Following the existing literature on trade and capital flow, we refer to natural barriers as the
geographical characteristics and historical ties between the destination and source economies.
We expect that geographical and cultural proximities reduce transportation and transaction
costs, thereby fostering bilateral FDI flows.
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, Q WKid3tBEe=ERUGHU™ GRPHVWLF LQVWLWXWLRQDO HQYLURC
the rule of law, development of the credit market, political stability and business and
investment climate etc. Our specific focus here is to investigate how the regulatory
environment of the destination economy affects FDI. It is believed that holding other factors
constant, a burdensome regulatory environment discourages foreign investors to invest due to
the enormous costs of compliance and association corruption (see Wei (2000b)), thereby
hampering the dynamics of firm entry and the degree of local competition. On the contrary, a
less regulated environment reduces the sunk costs to invest offshore for foreign investors and
is thus more likely to attract FDI.

3$Xe-borddd” HIWHUQDO LQVWLWXWLRQ UHIHUV WR UHJLRQI
regional) trade agreements (henceforth RTAs). Although most RTAs aim at facilitating trade
liberalisation, positive impacts on FDI are also possible. This is because closer integration is
also likely to associate with an expansion of the total market size.

‘H LOQWHQWLRQDOONWKHHERUGH UM XHU[MV BRDWDO LQVWLWXWLF
SEHKh® GRUGHU™ GRPHVWLF LQVWLWXWLRQV MeRtdrHallyK H U
imposed institution, while the latter is a de facto institution in the sense that the variable we
used measures the subjective perception of the regulatory environment. The scores are
collected from foreign investors in the respective economies. This score to a certain extent,
albeit imperfectly, reflects the domestic regulatory environment. Our investigation hence may
allow us to understand which type of barriers, natural or institutional, determines the relative
locational advantages of FDI.

Our work in the following is entirely empirical and uses an augmented gravity model for our
estimations. We hypothesise that a better domestic regulatory environment may lead to more
FDI inflows. Reciprocally, more FDI inflows may also lead to a better regulatory environment
since the domestic government may respond to the needs of foreign investors. Such
endogeneity will be taken into account in our study. Unlike the existing literature, which
focuses on the impacts of the overall institutional environment and regional agreements on
aggregate FDI inflowls we use bilateral FDI data instead of aggregate FDI data. As we
discussed earlier, OECD economies are the key FDI destinations and sources.

Our dataset will thus focus on bilateral FDI data of OECD economies as sources. Using
bilateral FDI data at the same time could also improve the accuracy of our estimations. It is
because aside from the variables of our interest, there may also be some characteristics that are

2Nevertheless, it is not our intention to assess the impact of each regional teshaeag on FDI, nor the
effectiveness of each agreement. Studies have been done to assess thaf impawdividual regional trade
agreement on bilateral trade, especially the effect of WTO accession
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specific to the destination and source economies. Hence, to minimise omitted variable bias, we
can control for the specific country-pair heterogeneity when using bilateral data, which cannot
be achieved using aggregate FDI data.

Thispaper is probably among the very first few to assess the impact of natural barriers, regional
integration and regulatory environment altogether on bilateral FDI. The results may help
develop policy implications by identifying the macroeconomic determinants of FDI.

The rest of the paper is organised as follows. Section 2 provides a brief literature survey. We
describe the data used in Section 3. In Section 4, we discuss the estimation strategies. Empirical
results are presented in Section 5. We conclude and set out the policy implications in Section
6.

2  Literature Survey: Regional Integration and Regulations as FDI
Determinants

The first generation of literature on FDI was largely devoted to its macroeconomic impacts. It
is argued that FDI promotes economic growth and development since FDI provides a new
source of capital, thereby allowing investment in both human and physical capital on one hand.
On the other hand, it also serves as a means to incorporate new knowledge and technology
from abroad. Amongst others, Borensztein, De Gregorio, and Lee (1998) use data on FDI flows
from industrial countries to 69 developing countries from 1970 to 1989 and suggest that FDI
is an important vehicle for the transfer of technology, contributing relatively more to growth
than domestic investment does. Empirical results from Balasubramanyam, Salisu and Sapsford
(1996) on the other hand suggest that FDI may be growth-promoting only in export-promoting
countries rather than in import-substituting ones. More recently, Li and Liu (2005) use data
from 84 countries from 1970 to 1999. Both single equation and 3SLS estimations show that
there is a robust positive relationship between FDI and economic growth.

The second generation of literature focuses more on the determinants of FDI and investigates
the underlying factors of the locations of foreign affiliates. In particular, the quality of
institutions increasingly plays a pivotal role in attracting foreign investment since good
governance is usually associated with better security of property rights, an effective legal
system and enforcement of regulations, a well-built physical and financial infrastructure and a
generally more productive environment.

(see Subramanian and Wei (2007) and Eicher and Henn (2009)).

P.7 of 57



In his survey, Lim (2001) succinctly summarised seven key macroeconomic aspects of FDI
determinants. Four of them are particularly relevant to our work. They include (1) economic
distance/transport costs; (2) size of the destination market; (3) business/investment climate and
(4) trade barriers/opennés$heir netimpact, however, depends on the nature of#vBitical

or horizontal FDI.

2.1 FDI and Natural Barriers

Lim (2001) argues that the impact of economic distance (and hence transport costs) on FDI is
FRQFHSWXDOO\ XQFOHDU +RWHRIQIDQ')",ZLOKW WRHEIQUN MR
and thus increase if the cost of market access through exports is high or if the distance between
WKH VRXUFH DQG GHVWLQDWLRQ PDUNHWY LV ODUJH 1HY
PLQLPLVLQJ  )', LV Jadéptdd) D@ay theth e Rist@draged by high transport
Ccosts.

Similarly, for market sizetmeasured in terms of economic activity, population or area, a larger
destination market will encourage horizontal FDI as it will reduce the cost of supplying that
market as a result of economies of scale and lower unit fixed cost. Vertical FDI, on the other
hand, may be indifferent to this factor.

In overall terms, there is no conclusive argument about the combined effect of economic
distance and market size on FDI inflows. Along this line, our estimations will capture the effect
of natural barriers on FDI and empirically test these two effects.

2.2 FDI and Regulations

Lim (2001) further identifies that the lower costs of doing business in a foreign country, holding
other factors constant, are more attractive to FDI. These costs may include regulatory,
bureaucratic, and judicial hurdles, issues of property rights, the enforceability of contracts,
labour regulation, and political and macroeconomic stability.

The literature relating the institutional quality of the destination economy as the determinant
of FDI oftenreliesRQ WKH XVH RI DQ DJJUHJDWH LQGH[ RI LQVWLW
variables is also different in different studies. Wheeler and Mody (1992) are amongst the first
to investigate the impact of the institution on FDI. They use a composite index of risk factors,

sAnother three factors include agglomeration effects, factor costs aatlifisentives, which are not the factors
of our direct interest in this paper. Recent research studies additionally emphagffedhof exchange rate on
FDI flows (see Froot and Stein (1991), Blonigen (1997) and Blonigedbj2.

P.8 of 57



which include bureaucratic red tape, political instability, corruption and quality of the legal
system, and show that there is no significant impact of institutions on determining the location

of US foreign affiliates. Singh and Jun (1995), in contrast, show that a general qualitative index
of business operation conditions is an important determinant of FDI in countries that receive
high flows. In addition, they also find that these countries also show a positive relationship
between taxes on international transactions and FDI flelwsH VXSSRUWLQJ WKH 3W
hypothesis.

Wei (2000a) focuses on one specific aspect of an institui@eorruption. He finds that
corruption and so as the uncertainty of corruption have significant negative effects on FDI.
Likewise, Stein and Daude (2002) show that inward FDI is significantly influenced by the
quality of institutional variables. Political instability and violence, government effectiveness,
regulatory burden, rule of law and graft all matter for FDI. Political institutions, e.g. political
representation and accountability indicators, on the other hand, do not.

By studying the effects of institutions on capital structure, Aizenman and Spiegel (2004) find
that the ratio of FDI to gross fixed investment, as well as the ratio of FDI to private domestic
investment, is negatively and significantly correlated with the level of corruption. This suggests
that FDI is more sensitive than domestic investment to the level of institutional quality. By
using the law and order variable of ICRG instead of corruption, Albuquerque (2003) likewise
finds a negative yet insignificant effect.

More specifically regulation and its impacts on various economic outcomes are extensively
studied. Its role in attracting FDI is less frequently explored. Regulations are generally
justified as a way for governments to serve the public interest and address externalities or
market failures. Indeed, there are legitimate and important functions fulfilled by regulations.
However, regulations can also carry costs in terms of bureaucratic delays or expenses to meet
compliance that too often has little bearing on the rationale of the regulation. Particularly in
developing countries, excessive regulations usually lead to widespread corruption.

Only recently, there are a few papers specifically devoted to regulation and FDI. Hermes and
Lensink (2003) and Alfaro, Chanda, Kalemli-Ozcan, et al. (2004) examine the linkages

4 For example, a number of papers find important effects of laeguiations on firm entry, job creation and
economic growth (e.g. Botero, Djankov, Porta, et al. (2003), BestkBargess (2004), Almeida and P. (2005),
Haltiwanger, Scarpetta, and Schweiger (2006), Petrin and Sivadasan (2006}@ndérr, and Kugler (2007)).
Other papers examine the effect of business regulations on firmgnotngth and informality (see Djankov, Porta,
LopezdeSilane, et al. (2003b) and Loayza, Oviedo, and Servén (2004)). Qtbkrat regulatory developments
in the financial market (e.g. Beck, Demirguc-Kunt, and Maksimovi©%20Demirguc-Kunt and Maksimovic
(1998), Galindo and Micco (2005)). Almost all of them focus os@ountry variations.
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between financial market regulations, FDI and growth. They both concur that countries with
better financial systems and financial market regulations can exploit FDI more effectively and
thus achieve high growth rates. A well-functioning financial market allows entrepreneurs to
obtain credit for their new businesses or business expansion. As such, countries could benefit
from inward investment to promote economic growth.

Busse and Groizard (2006), on the other hand, study the impact of broader government
regulations on the interaction between FDI and growth. They argue that countries need a sound
business environment in the form of good government regulations to be able to benefit from
FDI. Countries may only benefit from foreign investment flows if they have appropriate local
government regulations and institutions in place. Excessive regulations are likely to restrict
growth through FDI if human and capital resources are prevented from reallocation. Using the
‘RUOG %DQNYV (DVH RI 'R L Ghey%ind svideridathat eQoessiFelr &y irations
restrict growth through FDI only in the most regulated economies. This result holds for both
OLS and 2SLS estimations. Their findings also suggest that FDI does not stimulate growth in
economies with excessive business and labour regulations, after controlling for GDP growth
rates.

Our work follows the line of Busse and Groizard (2006) to examine the impact of government
regulations on FDI. However, our approach has a number of differences. Firstly, we use various
sub-LQGLFHV IURP WKH )UDVHU ,QVWLWXWHTV (FRQRPLF )
UHJXODWLRQV /LNH WKH :RUOG %DQNYV VXUYH\ RXU L
However, our time span covered is longer, which allows us to undertake panel data analysis.
Therefore, unlike Busse and Groizard (2006), which is cross-sectional in nature, our models
introduce a greater degree of freedom. As their analysis is cross-sectional, they have to rely on
clustering samples or incorporating regional dummies to capture the specific heterogeneity of
the destination economies partially. In our case, panel data models readily allow us to capture
the unobserved panel-specific heterogeneity. Finally, like other empirical work studying the
impact of institutions on FDI, aggregate FDI data are often used. One limitation as such, as
pointed out by Bénassy-Quéré, Coupet, and Mayer (2007), is that the specific characteristics
of the destination and source economies cannot be included at the same time since the
estimations do not rely on bilateral FDI data. In other words, these empirical studies primarily
assessed the impact of the overall institutional environment of the destination economy on FDI
inflows.

More recent research henceforth has started to explore the FDI determinants more specifically
in respect of characteristics of the destination and source economies. Using bilateral FDI data
is therefore inevitable. Table 3 below summarises some recent empirical studies estimating the
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impact of institutions on bilateral FDI flows/stocks. However, as we note, the majority of these
empirical estimations still rely on cross-country analyses due to the short time span of
institution data. Specific analyses on the three determinants as we proposed do not yet exist so
far.

Table 3: Selected Recent Empirical Studies Estimating the Impact
of Institutions on Bilateral FDI

Stadly Institutional Estimation Year/
: Variables Techniques Country Coverage
1998
Daude and Stein World Bank’s Governance OLS ?;E'C“[')e economies: 20
(2004) Indicators (all 6 clusters) Tobit T .
Destination economies:
58

90-95; 96-99; 00-05
Source economies:

Liu, Chow, and Li  International country Risk OLS OECD

(2006) Guide (ICRG) indicators Destination economies: 7
East Asian economies
1991-2001
ICRG indicators : law and Source economies: 11
Mishra and Daly  order, government stability, OLS OECD
(2007) bureaucracy quality and v Destination economies:
corruption 19 OECD and Asian

economies

C =
Fraser Institute Economic 1985-3000

Frecdaim Idex and Source economies:
Bénassy-Quéré, er al. OLS OECD economies

stituti iles g _
(2007) lul?)'ln::t::;]:]['rl:ml;gt;:[:;l(cllf) Panel Destination economies:
atabe m YEC :
Ministry of Finance OECD a.nd developing
3 economies
1990-2005
Hattariand Raian OLS Source economies: 14
o (2008) A8 ICRG political risk index 'Izohlirt Asian economies
- Destination economies:
10 Asian economies

2.3 FDI and Regional Integration

One of the most essential elements of regional integration is the promotion of free trade.
However, on openness, Lim (2001) suggests that its net impact on FDI could be uncertain.
+RUL]RQWDO )', DLPLQJ DW JHWWLQIMKRKLQG WPDG K HEBL
with an increase in openness, e.g. low tariffs. In contrast, vertical FDI that requires substantial
intermediate inputs and goods flows in or out of the destination economy will benefit from a
liberal trade environment. Furthermore, a liberal and open trade environment is also positively
conducive to the general business climate. It may thus attract horizontal FDI.

Conceptually, regional trade agreements (RTAs) provide the benefits of free trade within the
confined regional group. Jaumotte (2004) suggests that these benefits include the exploitation
of comparative advantage with partner countries, increased competition leading to greater
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efficiency, and a larger market allowing the exploitation of economies of scale. These
efficiency gains can turn into dynamic gains by increasing growth, as well as domestic and
foreign investment. FDI may also act as an essential catalyst for these dynamic benefits
materialise.

Regionalism is indeed one of the key features of recent global development. According to the
World Trade Organisation (WTQ)RTAs in recent years have become a very prominent
feature of the Multilateral Trading System. The surge in the number of RTAs has continued
unabated since the early 1990s. Some 421 RTAs have been notified to the GATT/WTO up to
December 2008. On that same date, 230 agreements were f RiFées were used to focus

on removing trade barriers on goods, but are later expanded to cover trade in services and
bilateral investment.

Figure 5: No. of RTAs notified to WTO
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Source: WTO Secretariat: (retrieved from
http://www.wto.org/english/tratop_e/region_e/regfac_e.htm)

Blomstrom and Kokko (1997) are amongst the first to assess the impact of regional integration
on FDI. Focusing on three specific RTAthey find that the impacts of a regional agreement

on FDI largely depend on the environmental change brought about by the agreement. If the
regional agreement leads to improved resource allocation and increased competition, overall
economic efficiency is expected to be enhancedgswth rate. The effects also depend on

the locational advantages of the participating countries and industries.

not yet in force, those currently being negotiated, and those in thespitatage, the figure is close to 400 RTAs
which are scheduled to be implemented by 2010. Of these RTAs, freagragenents (FTAs) and partial scope
agreements account for over 90%, while customs unions account firdesk) %.

5> Source: www.wto.org

5 1f we take into account RTAs that are in force but have not been notifisg, $fgned but

” Their work assessed North-North integration (Canada joining CUSAN#&Jh-6 RXWK LQWHJUDWLRQ
accession to NAFTA) and South-South integration (MERCOSUR).
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Their empirical findings also suggest that RTAs bring a more positive significant impact on
FDI if RTAs coincide with domestic liberalisation and macroeconomic stabilisation in the
member economies.

The ambiguous results, as they argue, may also arise from the potentially offsetting influences
from two dimensions. On one hand, some FDI continues to be motivated primarily by the desire
to get behind trade barriers. Another FDI is motivated by foreign investors seeking to exploit
input or output markets located abroad in activities were operating a foreign affiliate is the most
efficient governance structure. Nevertheless, a reasonable generalization is that regional
integration should enhance the attractiveness of investing in the region as a whole by creating
a large common market and contributing to the improved overall efficiency and higher income
levels in that market.

To test whether such an expanded market size effect could have resulted from RTAs, Jaumotte
(2004) examines a sample of 71 developing countries during the period 1980 to 19999 and
concludes that the aggregate market size of the RTA imposed a positive impact on FDI inflows
of the member countries. Nevertheless, not all countries in the RTA benefitted to the same
extent. In particular, countries with a relatively more educated labour force and/or a relatively
more stable financial situation tend to attract a larger share of FDI at the expense of their RTA
partners. He also suggests that for all RTA countries, it is essential to improve the business
environment. More generally, the creation of an RTA may stimulate virtuous competition
between the participating countries, forcing them to improve their investment environment to
the best available in the region.

To sum up, the positive effects of RTAs on inward investments can go through two channels.
The first-order effect of RTAs is the market size effect. An expanded market size as a result of
RTA also encourages both inter-regional and intra-regional vertical FDI. The second-order
effect is the result of keener competition amongst member states, leading to greater efficiency
and perhaps a better business environment. These, thereafter, may increase interregional FDI
as a result of the RTA.

3 Data
3.1 Dependent Variable

The dependent variable we use for the present study is the bilateral outward FDI stock from
the OECD International Direct Investment Statistics (Vol. 2008 release 01). As Bénassy-Quéré,
et al. (2007) suggest, there are several advantages to working on stocks rather than flows.
Firstly, foreign investors decide on the global allocation of output, hence on capital stocks.
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Second, stocks account for FDI being financed through local capital markets. It is therefore a
better measure of capital ownership. Last but not least, stocks are much less volatile than flows
which are sometimes skewed by one or two large takeovers, especially in relatively small
countries. Implicitly, by using stock figures, we assume that capital can be flowing in and out
of the economy instantaneously in response to the determinants we identified.

As we explained earlier, OECD economies account for the largest share of global FDI inflows
and outflows. Hence, the aforementioned OECD database covers a significant share of global
capital flows. The database covers most of the observations corresponding to FDI sourcing
from each of the 30 OECD member economies, to destination economies which are either
OECD economies or emerging and developing economies. Our dataset covers 28 OECD source
economies (except Belgium and Mexico due to data limitation) and 60 destination economies
(30 OECD and 30 non-OECD economies). A full list of economies covered is in Appendix
Section A.2. Bilateral FDI stock data covers the period from 1-88306.

A total of 16,183 observations are available. A non-negligible portion of them is zero
observations, amounting to 2,169 observations (around 13% of the total). Since we will work
on the log-form of FDI data, dropping zero observation may give rise to selection bias. As such,
a conventional solution to this problem is to estimata (DI ) (where a isa constant)
instead of estimating In(FDI ). We use a =0.3, and therefore the dependent variable for
estimation, labelled as life, implies In(0.3+F®d} in Bénassy-Quérét al. (2007).

3.2 Independent Variables

3.2.1 Gravity Variables

Since we will use an augmented gravity model (to be discussed in detail in the next paper) to
estimate the impacts of natural barriers, regional integration and regulatory environment on
FDI, the specification will include some standard gravity variables. To capture the market sizes
of the source and destination economies (denoted by subsamgljtrespectively), we will use

three measures. First is the natural log of real GDP (expressed in constant US dollars) (i.e.
O0Q *3=JO@Q *v; Second is the natural log of the population
(0Q 3y =JO@Q 3¢). These data come from the World Development Indicators (WDI).
The third is the log product of land areas of economgeslj (O Q” # #y) to demonstrate the

combined market size impact. Data are from Rose (2004).

8 Putting a = 1 is also quite frequently used in the existing literabuieh transformation nevertheless does not
change our results significantly. Indeed, it is also interesting to shedg zero observations in greater detail
concerning their regulatory environment. However, this is beyonscthige of this paper
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&RQFHUQLQJ 3QDWXUDO EDUULHUV™ LQ WKH JUDYLW\ PRGF
DQG KLVWRULFDO YDULDEOHYV DV LQ 5RVH TV VSHFLIL
distance between economgndj (O Qx ¢ = a land border dummy for the pair of economies
sharing the same border (Border), a common language dummy (Common Lang), a dummy for
the economy-pairs ever in a colonial relationsh8pR O R (Q & dummy for havingcommon

colonizer (Common coloniser) and a dummy for the destination economy is an island (Island).
These timen-varying variables are obtained from Rose (2004).

3.2.2 Regionalintegration and Regulatory Variables

7 K H tdl$e-border barier refers to wheher the o economes are inan RTA (RTA), a
construckd dummy variable to proxy regiahintegation. Bagd on Rose (2004§ database

on bilateral RA membershifj we further updatethe database with respeto the 60
eonomies of our inteest from 2000 onwards. Information is ghered from the WTOS§
website. In totalan addition of 20more RTAs @ bilateral trade agreemats is augmentedi
our dataset. Detbs ofthis information arein Appendix &dionA.1 andA.3.

To measue dehindthe-border domestic regukary institutions,we employ sub-indcators
of the Faser Institute§ Economic Fredom Index from Gwatney, et al. (2008). We us¢he

3 REh-dl “ index of the regulaion REG) as a masue of the overall reguléory
environment, rangingrom 0 to 10 wth a higler score signifying less reguty burden
on the emnomy. Sub-indices on @asuing credt market regulatios (Credit Reg, labou
regulations [abour RegQ and business regulatisriBusiness Reg will also be teted
separately. Tat sad, a totl of 4 differentregulatory variableswill be used, rangng from a
fatch-#l ~ broadest meare to specific components. Natheless raings on business
regulation are only avkable since 1995. Herthe samplsize issignificantly redwced.

The reguléory index intends to masure the reguatory restraints ofthe credit, labour ad
prodwct markes. Credit Reg measues the degee of using a private bankig sysem to
dlocae credit to pivate @rties. Economasthat refrainfrom controllirg interestratesreceive
higher ratingsfrom these componenttabour Regmeasuresthe regulation of the labour

° Rose(2004)§ RTAs dataset cavs EU, USIS, NAFTA, CARICOM, PATCRA, ANZD, CACM, MERCOSLR,
ASEAN and SPARTECAOnNly EU, NAFTA and SPARTEC/Aarerelevantto the economies coveredh our
dataset. See ppendix Sedion A.3 for the full names of theeabbreviations.

market. If wagesare largely determedby market forces, hring and fing conditions are well
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established andthe use of consription is retrained, the economy will have a higkr score.
Business Regidentifiesthe extent to Wwich regulations andureaucatic praceduresrestrain
entry and reduce competition. Less bussmegulationgesult in higrer scores.

The composite inek of REG is cdculatedbased on quantitative hard data (e.g. percerthg
domestic credit consued by the pivate ®dor) where appopriate as well as qualitative
businessuvey datadrom compiedsourcesuch asthe World Economic Forun§ Exeautive
Opinion Suvey and World Banl§ Ease of Doing Busines&oDB) Suvey'’. The ldter data
source, as we discussin ourlitergure survey, is dso very prevalengt usedin the empirical
literaure since it providesa consistent and compata methodtngy for measuing cross-
country regulatory environment. W, however, do not directly employ EoDBf data to
measure regulation becausdhe suvey only started in 2003.Suwch a shat period impo®s
mary difficultiesand limitations to carry out pahdata analysis. In corast, by construtng
a composk index on regulatiorfrom various sourceghe Faser Institute§indices span over
a reasnably long time. A detd ed desription of the regulation indx andits sub-components
isin Apperdix SedionA.1.

3.2.3Instrumental Variables

FDI and the regutary environment could be endogenously edetined. More fareign

investment may promghe government to respond closely the needsof foreigninvegors

by improving the business environment andieing the egessiveregulaory burdenof doing
business In return, destination economies,itiv a better qudity regulatory envronment, are
more appealing to feeign investos and aremore likely to atract inward investmat.

Nevertheless there is so far neietr theordical nor empircal work suggets ary sound and
valid instumental variable whichdirectly affects the domestic regtday environmenbut not

FDI.

As discusedin 7TKH VHFRQG SDSHU RI WKLV VHULHV HQWLWOHG
Economic Growth: Empirical Evidence", eting) economic growth and institutiontéraure

also mentiors extensvely such endogenejt problems. Despie their imperfections, simdr
instrumenal variables will also be emplogd for our estimatiosto tadkle endogeneity. The
instrumental ariablesusedin our estimation are pnarily from Alesina,et al. (2003). They

provide a new set of esuesof ethnicfragmentation, religon fragmentéion and language

Y Eyrther informéion on the Ease d Doing Business Rgort can be retrieved from
http://www.doingbusinessorg/.
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fragment#ion for about 190 economs. Also, asin Glaeser and Shleifer (2002UK legal
origin and latitude othe destinatioreamnomy ae aso used as instrumeaaltvariablesfor our
IV estimations.

3.2.4 DataLimitation

One mgor limitation of this study is data. First ol aour bilateal FDI data are r&ricted to
OECD ewmnomies as FDI saurce ecmnomies only. Further study is worthpursuing
developing economs as a source to investigatef they have any diffeent investment
behaviour. 8candly, although our dataset constésa longer time s@n of regulaory indices
than those ued in the existirg literature, our \aiables are only avalable from 1990.
Apparently, usinglongertime s@anis more desirablein ourcase. This o explans patrtially
why previous literdure generally adpted across-sectioal apprad, for example using OLS

and Tobit modef€.

4  Model and Estimation $r ategy
4.1 Augmented Gravity Model

Our estiméion is basd on an augmated gravity model. Gavity modek have ben
extensively ued in empircal emnomics, in prticular inrelation toregioral integation and
intematioral flows of goods, capil aswell aslabourthe dependentanable is afined asa
movement. The simple form of the model assumesttiebilateral flow of commodities
increases with economic sizes (measured by nationames) and decreases with the cost
of transportation (measured by the distance betwdentwo economic centres). An
augmented gravity model implies an extension of the mimdielcorporate factors on top of
these two.

There have been critics arguing that, despite thpirgzal success in explaining various
types of bilateral trade and FDI movements, theityawodel lacks the theoretical

! their paper aimgo revisit the dfeds of dl these variables on econonic growth and the quidy of an
institution. They siggest that the degees of ewogeneity of thee instumentd varables to the dependent
variablesare qute differen.

12 Using the Tolit model is dueto censoring of the dependent variabl®IFWe db not undertale panel Tolit
estimationsin our case As Greene (208) haspointed ou, most of the dtertion in the theceticd literature on
panel déa mettods for the Tolt model has leen focused o fixed effeds. Fixed effeds models wil asume
awgy al the time-in varyig effeds. Therefoe, the im@a of natual barriers in our casecannot be assed
More importantly, empiricd evidencesuggests that the uncoittbnd estimaton of the Tobit model behave
esertially like thatof the inea regresson mald. For furtherresearch, a gendised Tolit model coud be
corsidered, espdally since itis more conceptually appeding by dlowing the twe parts of the nodel (whether
the ecmonomy has FDI or rtdpto be caorelated.
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foundation to justify any addition of policy vari&sl. Furthermore, it also implies that
estimation may suffer from omitted variables biasl ghat comparative static analysis is
unfounded. In this light, based on earlier theordtioundations of the gravity motle
developed in Anderson (1979), Anderson and Wincoop (2088ye a general equilibrium
model relating bilateral trade to size, bilaterahde barriers and, most importantly,
multilateral price indices. They argue that thisnfioof multilateral resistance reflects the
average relative trade costs. Average trade caestsdf by a country will influence its
bilateral commodity or investment flow decisionstimations that fail to control for such
FRXQWULHVY DYHUDJH WUD G HY B R \biady ey Xpplythe @aiixl FoH R P L
investigate the impact of the national border @uérand find that national borders reduce
trade between US and Canada by a considerable armbR20-50%.

On the other hand, when assessing the WTO effedramte, Eicher and Henn (2009)
reiterate the importance of controlling for unobseriedateral heterogeneity to help further
reduce omitted variable bias. They argue that dadvéhrelationship is typically defined by
characteristics extending beyond distance, geogragidy others that can be explicitly
controlled, for example cultural, personal, poltiand/or civic factors.

In practice, Cheng and Wall (2005) show that usiagdard pooled-cross-section methods
to estimate gravity models of trade typically susfénom omitted or misspecification bias.
Unless heterogeneity is accounted for correctlgyy models can greatly overestimate the
effects of integration on trade flows. To allevi#ttese problems, they suggest using a two-
way fixed-effects model with coumntpair and period dummies to reflect the bilateral
relationship between trading partners.

Against these concerns in estimating gravity models, will specify our model by
introducing a country-pair dummy to capture unobsdrgountry-pair heterogeneity. As in
Rose (2004) and Rose (2006), we will also incorfmia period dummy to capture the
changing trade costs over time to reflect multildteegistance so as to minimise omitted
bias as far as possible. Nevertheless, we are alsoe that introducing a country-pair
dummy also significantly increases the number of ipatars estimated and thus loses a
large degree of freedom.

4.2 Specification

The basic model to be estimated is an augmented gravitglrasdépecified in Rose (2004)
and is further extended to incorporate regulatianables as below:
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The dependent variable is defined afobe. Subscripts | andt regresentthe sourceecnomy;,
the destinatioreconomy and time regmtively. * 5 $ 9 gy 5 ( * vaye \edors o gravity
andregulatory variables respdively. The former mayinclude time-in varying varialeslike
distance.5 7 @m\wdumny variable forregional trade agreement for m@tumembership

for econaomiesi andj in year t. Regioral dummes for the destination economies arsoa
included. The impct of East Aian OECD economesasa source is captured ke dumny

variable 5 7 $,yrestimaes the undseved country-pai heterogeneity. Acaptures the

time effect. B gs theresidual.

4.3 Estimation Strategies

4.3.1 Linear Panel Daa Models

Sincewe have a data in parel form, we could estnate eq. (1) usinthe standard, yet most
restricted, fam of linearpanel modelstfixed effects (FE) and random effectsERmodds.

In the FE mode —gad Aare assumedo be fixed parameters arttle stochastic

&; ~ 1ID(0,07)

disturbances are assath to be . The right-hand-sided regressors,

collectively calledxj; are assumd to be independent dhe Bprr_aII i andt. Although we

have the unotesved individual effect —gandtime effect A(i.e. two-wa error component

mode), the estimationddnique is e<ertially similar to that of aone-way eror component
model, whereonly the unobsered individual effect is pesent. In the case of a two-way
error component model, using dummariables to perfam least square estimations is
undesirableaswe have a matrix ONTxT time dummies, where N ihe numler of country-
pair and T ighe numler of time periods. Sirce N is large in ourcase, there wll be too many
dummies(i.e.[(N i1)+ (T iD]) in theregression. Thigsausesan enormoufoss in the dege
of freedom.

One @n obtain the Within estiméor in aone-way error componeinmaodel by aeraging over
individuals using the restriction that A @; L r. Far simplicity, let us denote sulspt i to be
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a parel unit, inseadof ij asin our spedfi calion for demonsttion purposes in EQs. (2)-(3).
We cet

WL U EUTEAE Y S )

Wherey the dependent variable
By imposing A ( L r, we can similarly deduce that

WF W WEW, LT, F TB I8 JSUE
NN.F & E ¥ 0
One can note #t the within estiméor thus obtained cannot estimatee effect oftime-
invariant ard individual-invariant variables due to the trdormation in eq. (3). Hwever, its
advantage is #t it allows ——#0 be corelated with the regesors asit will be ultimately
differencedaway.

In a two-way random effet mocel (RE), ¥ ~/D(0.0,), 6, ~1D(0.07) ang

&, ~ 1ID(0,07) are assued to be indepedent of each other. T, gsindependenof ——¢

v . . . 2 2 2
, Aand Y, Ahedisturbances are assumed to be homoscedastic with ve @x + 05 + 0

The RE estim@r is a geneflgsedleast squares (GLS) estitoa A one-way error component

RE mocatl uses both within-group (devigon from the individuaimean) and between-group
(individual mean) varations but weightthemacaording to therelative sizes ¢ o!+T,0, and

. The estimtion follows 2steps

(i) transform s =Y« —6.%, anc*: =X, ~0%, whel o; +To,
(i) (i) regessyion X,
The variance parameters tiie stochastic disturbance atte individual spedfic term can

be estimatdfrom the within-group and between-group reggion rsiduds.

In choosing betwen the random-effects met and fixed effects modelHausman (1978)
suggests a sedficaion test compring the RE estimior and the FE estintar. A rejedion
would be inémreted as an adoption othe fixed effecs model and non-rejectioras an

accetance of the random-effects model.histest is done and discussedtifier in Appendix
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Secion A.4. As Greene (2008) suggedt'e RE moeél would be apppriate if we believed
that sampéd cross-sectioal units were drawn from a large population. &payoff of this
model is that it greatlyreducesthe numler of parameters to be estimated. The costhes
possibility of inconsistent estimates, shoulse assumptioturn out to beinappropriate.

4.3.2 FeasibleGeneralisedLeast Squares (FGLS) Estimation

Nevertheless it is rather typical in parel data thathe cvarance matrix is heeroskedasti
and autocoelated. If we ignoe heeroskedasticitythe estimags of the linear pael data
models &e still consistent and unbiasedthuefficient. If we ignore autocorrelationthe
estmates would be biased andconsistent. As it is unlikelyhat the variance components
are known, welso adoptthe FGLS preedure. It dlows estimaion inthe preserce of AR(1)

autocorreltion within panels (i.e. €ir = P& Vi where lol>1  and cross-seaion

correlation and hetoskedasticity aass panel¥’.

4.3.3 Hausman andTaylor Estimator

As shawn ealier, the RE moel hinges heavily on the assumptiothat the individual effects
are strictly uncorrelagd with the regressors. @herwise, modellingthe individual spedfic
constanteéms asrandomly distribuédaaoss cross-sectiahunitsmight beinappropriate.

In our case, it is dso likely that the regulatory environment and having RTmay correlate
with the country-pair heterogeneity. The RE effect gladay na be appopriatein this case.
Using the FE moel can get rid of this problem completely. \Mever, it will sweepthe time-

invarying vanables,such as geographat and historical fators in the gavity model. To talk

a middk point between FE and RE mddeHausman and Taylor (1981)qgpose a model
where some ofthe explantory varables are corelated with the undoserved individual-
level random efed while keeping theitne-invarying \anablesin the estimation. Their mad

is inthe form:

r ’ r r
Vo =X B+ x5, B + zpon + 0, + &+,

All individual effeds denoeédasz are obsived. Hausranand Taylor @fine four sets of

obsenedvariabksin the model:

3 Technicd detals can bereferred to in Chapter 5 of Bagi (2001).
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Xz, & 4 i A y
. iris K1 variables that are time varying and uncorrelated with
u,
° i s L, variables that are time invariant and uncorrelated with u*’;
o M is Ku yariables that are time varying and are correlated with
2,
o 2 s L, variables that are time invariant and are correlated with

u

1

The mocakl assunasthat

E[uilxlir’zir]= 0 although E[uilx2ir’22i]¢0’

-
Var[ui|x1i/’zli>x2il’ZZi]_ O,
=0’

cov[e,.,,u,.|x1,.,,zl,,x2,.,,22,.
2

s e o D
var[e,., +ui|x1il7zli’x2il’22i]_O- - O-g +O-u7

xlinzlnxzmzzi] :p:Of /o

corr (g, +U,, & +U,

Thestrategy for estimation, first by taking dexsionsfrom group neans,

Vi = Vi :(xm _fli.) B +(x2ff _f2i.) B+, & (5)

This impliesthat the 3scanbe consistently estimed by least squaresasin the FE mode¢)
despite the correlmn between x and u. For efficiencythe authes showthat the group
meandevidions can be sl as (K;+K5) instrumenal variables for estimaion of (3, .

Becaise Z; is uncorelated vith the disturbances, itan likewise e as a sdé of L;
instrumendl vanables. Group mans fa X1 can £wve asthe remaning instruments for L. Far
identification purposes, #nK,; must beat leastaslargeasL,™.

The main advantapf theHausmanand Tajor appro&h is that one does rtchave to use
extemal instrumentsbut hasto identify the endogenous variable8/loreover, it combires
the advantage btaking into accounthe fixed effect and keepintie time-invarant vanables
in the equéion.

14 Greene (2008) (p.338) provides a summary of steps for corsiste efficient estimation of the model.
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4.3.4 Two-Stage LeasSquares Instrumental Variable (IV) egdimation

Endogeneity cases inconsistencyin the least square estimas$ and requires instrumental
variable methods like twatage least squares (2SLS) tatain consistent paranmegtestimates.
Given some ofthe right-haad-side cowanates are potentially endogenous, visaonsider
deploying estimirs usirg two-stage kastsquares genetizatiors of simple panel-data
estimdors for exogenousatiablesasdexribedin Bdtagi (198).

As compaedto Fixedeffects IV (FE2SLS) and random effects IV (RE2SLS){&a (1981)%

error componentwo-stage east square$EC2SLS) estimates are pesfedin our case. While
FE2SLScannot povide estimags for time-invarant variables, this would not be dieable

for ourcase. By comast, Baltagi § EC2SLS is a matrixweighted aveage of betveen2SLS

and fixed eféds 2SLS.

It should be nad that although botfHausman and Taylois estimaor and IV estiméor use
the method of instrumeait vanables, they have differéunderlying assumptions. The IV
estimdor assunesthat a subst of the explantory variablesin the moal is carelated with

the idiosyncréic error Q. In contrat, the Hausman and Tajor estimator assuesthat some
of the explantory vanablesare correlaedwith the individual-leel random eféds Ui, but that

none ofthe explangory variabksis correlaed with the idiosyncatic erra . In short, they

are desigad to tadkle different assumptions. In priace, Hausman Taylor's estimeor uses
internal” transformed endogenous variabland exogenous varia@d as instruments. ¥
estimdor, onthe otker hand, seeks ktemal " instruments.

In retrosped, our empircal study firststarts by estimaing the gavity model in eq. (1) using
pooled OLS. We proceed to panel analysiaiting from RE and FE models and ther
extend to FGBE and Hasmanand Taylor (198)lestimadors to tale into accouhthe problem
of autocorrelion and corelation between unolesved country-pair efd and regressors
Finally, to tadkle endogeneity,we aso perfam IV estimations. In the following, unles
otherwse stated, dl panel ded analyses incorporate country-pair aretigd-spedfi c effeds.
Estimatiors using inter-OECD and inta-OECD sub-samp#swil | also be carredout to testhe
sensitivity ofour results.

5 Reallts

5.1 PooledRegressons

We first estimateghe augmerdd gravity model as specifed in eq (1) by pooled regession
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using OLS Such estimaion will ignore the country-paiheerogeneity, aresut lealing to
biasedresults. Havever, asa peliminary test and check, the gavity model works, we start
from the OLS estimdons and intend to suggestathwe cannot igiore the country-pair
heerogeneity. Theesults are pesenedasModels OLS(1)+OLS(4) in Table 4

Table 4: Pooled OLS Regresson Results: Full Sample

Model OLS(1) OLS(2) OLS(3) OLS(4)

In(GDP;) 2.9954%%* 2.9764*** 3.1574%%* 3.1344%**
(0.0268) (0.0267) (0.0318) (0.0317)

In(GDP)) 0.9458%** 0.9605*** 0.7488%** 0.7552%%*
(0.0317) (0.0318) (0.0436) (0.0435)

In(POP;) -1.8325%%x* -1.8214%%* -1.9473%%* -1.9297***
(0.0294) (0.0293) (0.0357) (0.0355)

In(POP;) -0.1004*** -0.1249%** 0.1966%*** 0.1800%***
(0.0326) (0.0328) (0.0464) (0.0464)

In(Dist) -0.969 ] *** -0.9125%** -1.1413%%* -1.0887%%*%*
(0.0228) (0.0242) (0.0300) (0.0316)

Landlock 0.0474 0.1116%** 0.2487*** 0.3073%**
(0.0388) (0.0403) (0.0495) (0.0509)

Colonyj; 1.3014%** 1.3275%%* 1.3664%** 1.3906***
(0.0807) (0.0801) (0.1071) (0.1065)

Common Lang 1.1063*%** 1.1042%*%* 0.7956%** 0:7952%*%
(0.0497) (0.0492) (0.0656) (0.0647)

Common Coloniser 4.7286%** 4.7065%** 4.2028*** 4.1854%**
(0.1692) (0.1694) (0.1368) (0.1360)
Island 0.0195 0.0499 -0.0691 -0.0394
(0.0433) (0.0433) (0.0611) (0.0607)

Border 0.3972%** 0.4036%** 0.4327*** 0.4356%**
(0.0711) (0.0713) (0.0980) (0.0983)

In(Area;) -0.0460%** -0.0413%%* -0.0529%** -0.0485%%*
(0.0091) (0.0091) (0.0121) 0.0121)

RTA 0.3959%** 0.3863%**
(0.0529) (0.0671)

REG 0.5565%** 0.5575%**
(catch-all) (0.0311) (0.0311)

Obs 15876 15876 9210 9210
Adj. R-sq 0.695 0.696 0.722 0.723

The dependenvariable isInfdi. Regiond dummies with yea effeds are included Intercefis are notreported
Robuwststandrd errorsare in parenthese$** , ** and * denote significance levels #615% andL0% respedively.

It is shown that the gavity variables generally fitwell in explaining bilateral FDI. Gavity
varables (including regon and ime dummies) alone account for ab@0% of bilateral FDI
in our sampt data (see Moel OLS(1)). Economicsizes of both source and destination
econanies are sigificantly and positively related to FDI whi¢ geographical distance, as
expeded, B negatively related. Populations in both source and destinatonomies
contary to our exgdations, are nedgaely relaed to FDI Our sampletherefoe, suggsts
that economies with smaller populations #iract more FDI from OECD enomies. In
particular, the effect is more prominent forthe sourceemnomeshaving a small population.
However, we notethat in Model OLS(4, a larger populaion in the destinatioreconomy
adually atractsmore FDI. This suggesthe possible rarketsize efect.
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On geographical dwactkernstics, both emnomes shaing a common border islso
condudve to bilateral FDI. The cross-product of the land aredsis rregatively relad to
FDI. These indiae a negative andignificant impact of high ranspat costs on #racting
FDI. Landloclked economiesin our samp showsignificant and positiveesults in d@trading
FDI. In our samplethe landlocked economesare more likely to share naional borders vith
other countesand ae thus moe likely to atract FDI nearlyg due tolower transport costs as
a resul of geographical proimity. The kland economy, genaly bdieved to have higbkr
transpot costs, des not show any signifiant impact on FDI in our estimations. The
estimationresults on this arable ae quite sensitive to additi@h covarates. Its coefficients
are positive in ModselOLS (1) and (2 but negative in Models OLS (3) and.(4

Cultural and historical ¢is betwesn the emnomic pair &o mater for FDI. Colonal
relationship ofthe pair, sharing a commaon language and having a common colamiall
positively and sigificantly deemineinward investmenbetweerthe country pair.

Model OLS(4) is the final spedficaion of our inteest, with RTA andthH 3tEHdl ~
regulaion indexREG incomorated. Theresults showhat degite controlling for althe factors
of naural barriers, foming an RTA with the source economy and domestic retuia
environment othe destinatioreconomy remains to be sigi cantly positive to FDI.

To teg the sensitivily of the results, we further divedthe sampe into inraeOECD and inter-
OEQD bilateral FDI stock and penfim pooled OLS estimations again (&sown in Models
OLS(5) £(12) in Table 5tTable 6 respéively). Theresults do not showstriking differerce.
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Table 5: Poded OLS Regressio Results: Intra-OECD Sample

Model OLS(5) OLS(6) OLS(7) OLS(8)
In(GDP;) 3.2672%** 3.2406%** 3.423] %% 3.39]5%**
(0.0340) (0.0356) (0.0425) (0.0430)
In(GDP;) 1.0563%** 1.0802%** 0.6549%** 0.7378%%*
(0.0310) (0.0667) (0.0984) (0.0987)
In(POP;) 2.1639%** 2.1483%%* 2.2558%%* -2.0362%**
(0.0362) (0.0379) (0.0463) (0.0462)
In(POP)) 0.2450%%* 40,2627+ 0.2413%* 0.1485
(0.0357) (0.0720) (0.1062) (0.1069)
In(Dist) -1.0772%%* 09372 -1.0914%%x -1.0408%**
(0.0316) (0.0366) (0.0503) (0.0501)
Landlock 0.0166 0.0876* -0.0317 0.0494
(0.0456) (0.0529) (0.0654) (0.0687)
Colony;; 1.0666%** 1.0218%xx 0.8034%*x 0.8372% %+
(0.1107) (0.1091) (0.1489) (0.1471)
Common Lang 1.424] %** 1.4906%** 1.0589%** 1.0565%**
(0.0667) (0.0658) (0.0985) (0.0967)
Common Coloniser ~ 5.3003*** 5.2805%*x 4.9434%%x 4.8882%**
(0.1676) (0.1686) (0.1719) (0.1688)
Island 0.3318%** 0.3687%%* -0.6850%** -0.6474%%*
(0.0615) (0.0626) (0.0918) (0.0912)
Border -0.1499%* 0.0772 0.0761 0.0886
(0.0723) (0.0741) (0.1021) (0.1012)
In(Area;) 0.0540%** 0.0374%* 0.0541%* -0.0433%*
(0.0130) (0.0156) (0.0212) (0.0215)
RTA 0.4425%* 0.3344%+
(0.0594) (0.0780)
REG 0.7973%%* 0.7913%%*
(catch-all) (0.0404) (0.0403)
Obs 9180 9180 5055 5055
Adj. R-sq 0.722 0.725 0.754 0.754

Thedependetwvariable isinfdi. Regionadummieswith yea effedsare includedIntercepsare not
reported. Robst standird errorsare in parenthesed** | ** and * denote significance levels &#6]
5% and10% respedively.
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Table 6: Poded OLS Regressio Results: Inter-OECD Sample

Model OLS(9) OLS(10) OLS(11) OLS(12)
In(GDP;) 2.7718%*% 2.7629%** 2.9889 %+ 2.9786%**
(0.0387) (0.0387) (0.0446) (0.0447)
In(GDP;) 1.4514%#x 1.4403 %+ 1.3064%** 1.2897%#*
(0.0522) (0.0522) (0.0694) (0.0698)
In(POP;) (1L5390%FF ] .5340%%* -1.7253% % -1.7208%**
(0.0451) (0.0451) (0.0529) (0.0530)
In(POP;) 0.4386%*%  .0.4284%* -0.1781 %%+ -0.1675%%*
(0.0427) (0.0429) (0.0641) (0.0644)
In(Dist) -L.0490*FF  ].0429% % -1.2739%** -1.2628%**
(0.0470) (0.0470) (0.0570) (0.0573)
Landlock 0.2094%** 0.1959%* 0.6253%%* 0.6098%**
(0.0777) (0.0777) (0.0946) (0.0949)
Colonyj; 1.5629%** 1.5744 %% 1.8061%** 1.8157%*x
(0.1113) (0.1111) (0.1484) (0.1482)
Common Lang 0.6180% 0.5999 %+ 0.4398 % 0.4208 %+
(0.0727) (0.0731) (0.0925) (0.0926)
Island 0.5396%** 0.5333 % 0.5574%%* 0.5368%**
(0.0642) (0.0641) (0.0895) (0.0898)
Border 2.8389%** 2.834] ¥ 2.8731%*x 2.8705%*+
(0.1943) (0.1942) (0.2096) (0.2094)
In(Area;) O.1130%%%  0.1130%%* -0.0717%*x -0.0698***
(0.0184) (0.0184) (0.0245) (0.0244)
RTA 0.5308 %> 0.4920 %%+
(0.1561) (0.1699)
REG 0.3539 %%+ 0.3489 %+
(catch-all) (0.0521) (0.0521)
Obs 6696 6696 4155 4155
Adj. R-sq 0.663 0.664 0.68 0.681

The dependentariable is Infdi. Regional dummies withea effeds are included Dumny for common
coloniseris dropped from the spdficdion dueto nil sample Intercefis are na reported. Robst standad
errors are in parentheses. **** and * dende significance levés at 1%, 5% andL0% respedively.

The gavity variables alone fit the mocel slightly beter with adusted R*= 0.722 forthe
intra-OECD sub-sample (congang Models OLS(1) vs. OLS(5)) batnly 0.663 forthe inter-
OECD sub-samplécompaing Models OLS(1)s. OLS(9).

We cortentrate our discussion dhe full baseline models (i.e. Models OLS(8) and OLS(12)).
Concerning geographatvarnables, landlockd econamies inthe intaOECD sample do not
have anysignificant results, but it cargs a significantly positiveimpactin the interOECD
sanple. It suggestshat a landlockd non-OECD emnomy dtracts more FDI than a non-
landlockedone. sland econon@son the other hand carrya significantly negdive impact on
FDI in the intra-OECD sample bua significantly positive impact inthe inter-OECD
sample. Theticdly, an island economy may reftt a certain leel of isolation inthe
regon and thus it myaincur higher transpt cogs for others to acessthe entity. Neertheless
having a costal line of its very own ntaure may adso imply easier accesso foreign goods and
capital. The effect of beg an islandecnomnmy on FDI istherefae anbiguous,as shovn in
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our dataset. Having a caman bordersignificantly detemines FDO in the inter-OECD region,
whereasswch an effect is nosignificant in the inracOECD region. In both sub-samples,
physical aeasare negatively relatito FDI. k possibly reflectthe highe trangport cossfrom
one economic centre to another.

Cultural ties significantly explain bilateal FDI in both samples. If the HDdestination
eoonomy andthe sourcewere ever in a coloai relationship,the volume of FDI is &0
likely to be geaer.Such effectis comparavely more prominent irthe interOECD redon as
expededsince there are very few OECD couesrever in a colonal relationship wth each
other. In comast, the effeds of a common language and having a common coloniser play a
more significant role inthe inrasOECD sub-samm@, demongtating that the effect of cultural

ties is equally playe between the rich country pair. Althese eféds arestatisticdly
significantata 1% lewel in both sub-samples.

On the varables of our interesttRTA and RE5, the baseline smifications usingthe three
sets of samgls (i.e. Models OLS(4 vs. OLS(8) vs. OLS(12)) are largely consigtelThe
coefficients remaintatisticdly significant. Compring the o sub-samplesye find that the
coefficients 6 REG imposeamuch greater impact on HIn the intrasOECD sampé thanthat
in the interrOECD sample. It signiés that the domesticregulaory environmen
compardéively explans intaeOECD FDI more. Anongst the intazOECD countries, those
with a better domestic regulatory environment atsoamore likely to dtract FDI. In comast,
the coefficient of RTA is slightly bigey in the interOECD sample. In otér words, for the
inter-OECD region, FDI from OECR2mnomiesis more responsive to R thanthe domestic
regulaory environment othe destination economy.

5.2 Linear Panel Daa Regressons

As shavn abo\e, all OLS results point tadhe positive assodi@n between regional integration
and a favourable redptory environment vwth FDI. Newertheless, as discusgbefore, pookd
regessions ignee country-pair-spdfic heterogeneity. In addition, this @s not take into
acount multiateral resistance. All thesnay inflate the coefficients on RTA an®EG and
lead to a biased inference. Hece, we proceed to uradtake our pael data analyses. We
start from the mostrestricted FE and RE mode Compring the testresults betveen OLS
and FE estimateaswell asbetween OLS and RE ésatesdlows us to testfithe country-
pair sgeafic heterogeneity is present or notr&isch and Pagan Lagngianmultiplierted is
usedto tes the RE estimate againgiatof OLS. The F-test is &sl to testthe FE estimads
againg the one from OLS. These diagnostic tessults are shon in Apperdix Sedion
A.4. Both tests suggestthat country-sgafic heterogeneif camat be ignored and pmied
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regessions ee therefae not prefered.

Since most ofthe gavity varables for capturing geograpbal factors and culturalties are
time-invanant, the E model cannbasesstheir effedsindividually sincethese clracteristics

will be alsarbed into the fixed effeds. Newertheless we have still performdthe fixed effect

estimations fothe sale of comparison.

RE and FE estimationsitlki country-pair specific effects atidhe-specific effects are sho

in Table 7 and Table 8 respectively. To comphbeeresults onthe gavity varables, we can
only refer tothe OLS results and RE resultbtained. Genedlly spe&ing, the magnitues
of the gravity vaniablesin the RE models do not shasignificant differences as compared to
that in the pookd OLS regressions Modds OLS(4) vs. RE(1)). Theigns andhe magnitues

of the coefficients are largely similar.

However, the coefficiens of both RTA andREG systemdically becone smaller in the RE
models, butthey remain statistically significantat the 1% level. The coeffiods on RTA
fell from 0.37 in Mo@l OLS(4) to 0.25 in Model R(1). The coefficients ofREG in the
corresponding models decrease ewane notablyfrom 0.56 to 0.29.
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Table 7: RE Modds for Full Sample

Model RE(1) RE(2) RE(3) RE(4)
In(GDP;) 2.8304*** 2.8202%** 2.8329%** 2.7999***
(0.0802) (0.0804) (0.0812) (0.0844)
In(GDP;) 1.0977%** 1.0642%** 1.3304%*x* 1.2524%***
(0.0861) (0.0864) (0.0866) (0.0929)
In(POP) -1.5873%** -1.5792%%* -1.5766%** -1.5347%*x*
(0.0861) (0.0869) (0.0888) (0.0927)
In(POP;) -0.2363%* -0.2201** -0.4762%%* -0.3746%**
(0.0942) (0.0943) (0.0937) (0.0996)
In(Dist) -1.2150%%* -1.1667*** -1.1834%%* -1.189 ] ***
(0.0815) (0.0814) (0.0818) (0.0835)
Landlock 0.3228** 0.3648%* 0.3321%* 0.3184%*
(0.1411) (0.1421) (0.1423) (0.1488)
Colonyj; 1,752 #** 1.7440%** 1.7823%** 1.7651%***
(0.3033) (0.3096) (0.3156) (0.3221)
Common Lang 0.8074*** 0.8617*** 0.8318*** 0.8232%%*
(0.1802) (0.1826) (0.1837) (0.1858)
Common Coloniser 3.7050%** 3.7776%** 3.7070%** 3.7169%**
(0.3584) (0.4534) (0.3946) (0.4242)
Island 0.0596 0.061 0.0798 0.0898
(0.1429) (0.1443) (0.1415) (0.1414)
Border 0.4867* 0.4874* 0.4708* 0.4661*
(0.2583) (0.2590) (0.2679) (0.2690)
In(Areay) -0.0211 -0.0239 -0.0313 -0.0459
(0.0305) (0.0307) (0.0310) (0.0311)
RTA 0.2455%** 0.2685%** 0.2754%%* 0.1477
(0.0819) (0.0824) (0.0844) (0.0999)
REG 0.2902%**
(catch-all) (0.0330)
Credit Reg 0.1711%**
(0.0200)
Labour Reg 0.0598%**
(0.0174)
Business Reg 0.0393**
(0.0193)
Obs 9210 9211 8967 8517
chi2 9475 9481 8938 6549
p-value [0.0000] [0.0000] [0.0000] [0.0000]

The dependentariable is (In fdi). Regionadunmies with year effids are included Intercepts
are notreported Robust standard errors are in parenthess, clustering by country pairs.*** ** and

* dende dgnificance levés at 1%, 5% and 10%espedively.
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Table 8: FE Models for Full Sample

Model EEQ) EEQ) EEG) EEG)
In(GDP;) 2.0998*** 2.0883%** 1.9803*** 0.5548*
(0.2484) (0.2438) (0.2665) (0.3133)
In(GDP;) 1.3031 %%+ 1.1217#%% 1.5761*** 1.0506%***
(0.1545) (0.1542) (0.1679) (0.1967)
In(POP;) -3.0266%** -2.9762%** -2.7927*** -3.2234% %%
(0.8003) (0.7916) (0.8580) (1.2086)
In(POP;) -4.6574%** -4.3910%** -5.0683%** -5.6375%**
(0.4152) (0.3965) (0.5004) (0.6074)
In(Dist) -- - - -
Landlock -- -- - -
Colonyj; - - -- --

Common Lang -- -- - -

Common
Coloniser -- -- -- --
Island -- -- -- --
Border -- -- -- --
In(Area;) -- -- -- -
RTA 0.1495 0.1673* 0.1945%* 0.0975

(0.0919) (0.0917) (0.0961) (0.1184)
REG
(catch-all) 0.1441%**

(0.0337)
Credit Reg 0.1206%**

(0.0206)
Labour Reg 0.0028
(0.0194)
Business Reg -0.0014
(0.0202)

Obs 9210 9211 8967 8517
RMSE 0.712 0.71 0.691 0.659
R-sq (within) 0.455 0.46 0.425 0.302

The dependenvariable isInfdi. Regionddummies with yea effeds are included Intercepts
arenot reported. Robust stardd errors are in parentheses, slaring by country-pairs. ***,
** and * dende significance levels at%, 5% and10% respedively.

In the pael analysis, we lao investigatehe impact of three sub-indies of REG, including

Credt Reg, Labou Reg and BusirssReg on FDI. As shon in Models RE(2)+RE(4), all

three neasures of regulion stay statisticaly significant. As expded, the impact of the

individual sub-ineXx islessthanthat of the Tatch-# “aggregat meaue. Yetthe significan

resuls imply that less credit regulations, labotagulations and business regidas n the

destingion economy ae significant determinants of FDI @n after controlling for country-
pair heterogeneity and otheadors of naural bariers. Neertheless the coefficiats of

Labour Reg and Busise Reg aremuch sl er. This may be affeet by the reduced smple

size due to quite a laegrumber of missing obsrvations forthese wo sub-indces.
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On RTA, the only insigificant coefficiert is in Model RE(4). Coefficients inthe other three
models are quite consistent and camaple. Inoverall terms REG explans FDI more than
RTA (see Model RE(1)). This imples that generally speking, the domestic regulaory
environment plays anore significant role in dtrading FDI than having a regial trade
agreement alan

As discused ealier, RE modelsestrictively assumethat all the regresas are independén
of the unobserved country-pair spafi c effed. Or dse, the results wl not be consistent. The
results of our FE models suggesiat it may bethe case for our sample. As sho in
Models FE(1) to FE(4), the coefficimts of RTA andREG are generallysmaller. The
coefficients of RTA are en naot statisticdly significant in Models E(1) and FE(4). For
the varnous neasues of the regulaory environment,the broad aggregat®EG index
remans positively associatedith bilateral FDI and sasCredit Reg. Hwever, Labour Reg
and Businss Reg are no longer sigreént in Modek FE(3) and FE(3

To verify whether the RE estimations are sensitive to sampledieh, RE estimads using
intra-OECD and inte@ECD sub-sanples are o caried out. Results orthe key varial#s
are pesented below in Table 9 and Table 10. Coampd to Models HE(1) + RE@4), we
argue that the key results are not gawulady sensitive tothe sanple sekedion. REG and
Credit Reg ofthe destinationreconomy ae positively asaiated wth FDI. Labour reg is
only significant in the inraOECD sampé (i.e. Mocel RE(7)), but not inthe interOECD
sample (i.e Modl RE(11)). It may suggeghat labour cost of the developing economies are
solow thatlabour regulation,lbeit burdensora, will not hanper FDI. In developed countries,
wherethey do nt have comparative advantages on labour costmutaregulations (i.e.
institutional costs) inturn will detemrmine foreign investorsidecisiors signifi cantly. Business
Reg d@s nat have any signifiant impact in both sub-sampge

Table 9: RE Estimations by Sub-sanples (KeyVariables):Intra-OECD Sample

Model REQ) RE(S) RE(7) RE®)
RTA 0.3082%** 0.2473%* 0.3512%%* 0.0570
(0.1021) (0.1048) (0.1035) (0.1319)
REG 0.2818***
(catch-all) (0.0592)
Credit Reg 0.1968%**
(0.0430)
Labour Reg 0.0618**
(0.0274)
Business Reg 0.0212
(0.0278)
Obs 5055 5055 5017 4656
chi2 5117 5096 4944 3362
p-value [0.0000] [0.0000/] [0.0000] /0.0000}

The dependentariable is Infdi. The sgdfication is eq.(1). Regionalummies with yea effeds are included
Resuls on othe variables andntercefts are not shown. Robust staadl errorsare in parentheses, dtering
by cauntry-pairs. ***, ** and * denote significance levelt 1%, 5% andl0% respedively.
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Table 10: RE Estimations by Sub-sanples (KeyVariables):
Inter-OECD Sample

Model RE(9) RE(10) RE(11) RE(12)
RTA 0.1777 0.3237** 0.2414* 0.3024**
(0.1320) (0.1322) (0.1389) (0.1437)
REG 0.2733%*=*
(catch-all) (0.0400)
Credit Reg 0.1801*%%*
(0.0200)
Labour Reg 0.0211
(0.0230)
Business Reg 0.022
(0.0265)
Obs 4155 4156 3950 3861
chi2 4085 4140 3533 2833
p-value [0.0000] [0.0000] [0.0000] [0.0000]

The dependentarable is Infdi. The sgdficaion is eq. (1). Regionalummies with yea effeds are
included. Resus#ton othe variables andritercepts arenot shown. Robust staad] errorsarein parenthesis,
clusering by country-pairs. ***, ** and * denotesignificance levels at%, 5% andL0% respedively.

In parel data analysis, thergserce of autocorelation is fairly likely. In this cas, the
standard errs obtaned from the estimates tend toelunderestimatedhereby inflating the
coefficients. Suppoedby the testesults of Wooldridge (2002 autocarelation test for paal
data in Appendix &tion A.4, we onfirm that the null hypothsis of no autocaelation
can be regeded. In otler words, it suggsts that the error terms may undergm AR(1)
process Against this hdground, FGLS estimi@on is dso caried out In theory FGLS
estimdors are mee efficientthan RE esimates(which are GLS estinmtars). We pesentthe
coefficients ofthe key \ariablesin Table 11 blew.

Table 11: FGS Estimation Results by Sub-Samples (KeyVariables)

REG Credit Labour Business

RTA (catch-all) _ Reg Reg Reg Obs chi2 p-value
0.2904% %% (,1234%%** 4104 17620 [0.0000]
(0.0968)  (0.0178)
03357+ 0.1004%* 4105 18433 [0.0000]
Inter-OECD (g 9970) (0.0091)
Sample 0.2213%* 0.0314%*+ 3901 26749 [0.0000]
(0.0919) (0.0107)
0.2293 %+ 0.0004 3813 21027 /0.0000]
(0.0838) (0.0111)
0.2544% %% (,2432% %% 5018 25022 /0.0000]
(0.0471)  (0.0201)
0.2480%** 0.1899%** 5018 25823 /0.0000]
Intra-OECD (g 9460) (0.0137)
Sample 0.275]1 %%+ 0.1124%** 4979 24821 [0.0000]
(0.0459) (0.0115)
0.1741 %+ 0.0414%** 4618 26327 [0.0000]
(0.0525) (0.0100)

The dependentariable is Infdi. Regionaldunmies with yea effeds are includedResulson other ariables and
intercepts are not shownRobuststandard errorsare in parenthesisclustering by country-pairs. ***, ** and *
dende significance levels at %, 5% and10% respedively.
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If we comparethe resuts of Table 12 and Table 13 against Table W& note that the
coefficients on RTA do not differ #t ewen after controlling for heteroskedasticity and
AR(1) in the FGLS estimations. Fitre inter-OECD sampé, the efectof RTA liessamewhere
between0.22 to 0.34. Fothe inraOECD sampé, the coregonding parametaangesfrom
0.17 to 0.28. 8amingly, RTA plays a slightlymore significant role in #rading FD in the
inter-OECD regionthan that in the inrasOECD region,after controlling for most ofthe
geograplheal and cultural &dors. Havever, the differerceisverysmall. In anycase, countes
havingthe same nmabership in a regionak&de agreement tend itacreaseheir bilateal FDI.

In terms of the domestic regutay environmat, not only the brad aggregae measue of
regulation las a positive andstatistically significant impact on bilateral FDI, but so dds
sub-indces. Rerhaps except for businesggulation, its coefficient isrelatively small as
comparedd that of credit market regulation and labour ratation The inter-OECD sub-
sanple even show no significant effect. We reckornthat it is very likely due to data
limitations. Unlikethe otter two sub-indceswhich havereasonably good covage inthe
sample priod, more comgehensive coverage of hugssregulation is only avihable sirce
2000. The samplsize isinevitably greatlyreduced.

Comparing the effects of the domestiegulaory environment inthe intrasOECD regon vis-
a-vis the inter-OECD regn in Table 11we find consistatly that the effeds of regulation
arestronger inthe intra-OECD region. t may suggest that, ithe interOECD region, the non-
OECD economeéshave comparative adweagesin produdion costs. Despe their institutional
inadeguacy, they still have locaional advantags in atracting faeign capital. However,
amongst OECD emnomies, comparative dgantags do not lie in production costs
Institutional differeneswould turn out to be amore significant fador to be considered by
foreign invesors.

Futhemore, we can also notbat credit market regulations exetthe largest effds on FDI
among thethree tygesof regulaions. These results ars@consistent wh the IMF (2005) §
view that one of the mog prominent congtaints for foreign investasis credit constraints.

A final extension ofour linear pael data moel befae we proceed to IV estimation is to
test our spdficaion using Hausman and Talor estimaor. We areaware that there is no
prior reason to justifythatthe correléion betweerthe regresas andthe unobsived country-
pair heterogeneity ds not exist. In addition, our FE models are supported by theetesgts
of Hausman spdfi caion tests (see AppendiSedion A.4) instead ® RE modds, suggesting
that we cannot rejet that the countrypar spedfic effects correlate wh the regressas. As a
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robustness atk, herceorth, we futher relax this assumption and emplélye Hausman and
Taylor estimé#ors in order to accommodatime-invariant \anables as well as to allow the
undoserved country-pair sgafic effects to be correlad with the regessors. In our case, we
assumehat REG and RTA are correlated withe unobsived country-pair-spdfic effeds.

Table 12 to Table 14 shows ddausmanand Tajor estimation resutusingthe full sampé,
inter-OECD and intra-OEO sub-samples respicely. After using Hausman and Tayor
estimdors, different geograplaial vanables behavdifferently inthe two sub-sample®asic
gravity varables, e.gGDP, populéion and distance betwee¢he wo economieshavethe
expeded signs Other thanthat, beinganislandemnomy is negatively afféing FDIinflows
in the inrasOECD region. Havever, such an efectis not found inthe interOECD region.
Having a common borcer positively explans FDI between two economielgut this effect is
not statigticaly significant in the inraaOECD sub-sample. Area produis not significant
at all in both sub-samples. twverall ems geograptgal vanablesdo acount patially for
bilateral FDI. Havever, the effects of spdfic geographtal characteristicswill differ slightly
in the interOECD and intasOECD regions.

In terms of cultural linkages, sinattothe qualitativeesults obtenedfrom our OLS estimates,
we find that the effect of common language sgnificant in deemining bilateral FDI. The
effed, however, pmarly comes from the intraeOECD sample. In otar words for OECD
ecnomies, whther the destinagion economy hasa common languagasthe source is not a
statistcdly significant determinant wénthey consierthe outward investmemnt non-OECD
eonomies. However, ithe destination economy idsa an OECD ecmnomy,suwch a fator
will be significant. Fa theinter-OECD region, such sart of cultural proximity may haveden
captured byhe cdonial relationship \arniable instead of the common languageanable. We
find that in the inter-OECD region ithe FDI souce and destinatioemnomies are e in

a colonial relationshighey are meelikely to havenore biateral FDI.

The positive andignificantimpads of RTA andREG suvive ewen if we use Hausmanard
Taylor estimaors. Theresults still holdafter using sub-samples. Concerning the indiaidu
regulaory sub-index, only kedit market reguldions arestatisticaly significant throughout.
Labour narket regilations and business regulations aresmtificant in ather sub-smple.
Thisreiteratseati er resultshataneconomy wth lessregulated credit markets fosters anore
favourable business environmethigreby inducingnore inward investment.
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Table 12:Hausman and Taylor Estimation Results -- Full Sample

Model HIL) HIC) HIG) HIQ
In(GDP;) 2.3165%** 2 3132%*% D 3G2Tk¥*k D 4406%**
(0.1249) (0.1280) (0.1374) (0.1371)
In(GDP;) 1.1949%** ] JO15*** ] .6484%** ] 6303***
(0.1037) (0.1052) (0.1169) (0.1262)
In(POP)) -1.4091%** -] 4037%** -] 3984%%* .| 3453%%*
(0.147D) (0.1555) (0.1637) (0.1564)
In(POP;) -0.8712%*%%  _(0.9038%** -] 3]59%%*% _(0.926]*%**
(0.1376) (0.1451) (0.1503) (0.1509)
In(Dist) -1.2075%%% -1 2132%%% -] 1692%¥* -] 0497***
(0.1806) (0.1973) (0.2050) (0.1888)
Colonyj; 1.6920%* 1.6978%** 1.7597** 1.6811**
(0.7506) (0.8204) (0.8533) (0.7798)
Common Lang 1.0269%* 1.0567** 0.9904** 1.0009%**
(0.4348) (0.4749) (0.4934) (0.4541)
Island -0.4094 -0.4127 -0.3355 -0.2312
(0.3221) (0.3516) (0.3668) (0.3402)
Border 0.4788 0.4167 0.3877 0.7595
(0.6269) (0.6852) (0.7124) (0.6518)
In(Area;) 0.1556** 0.1822%%* 0.1394* 0.0657
(0.0663) (0.0720) (0.0756) (0.0705)
Common Coloniser 3.6104 3.8589 3.6456 35165
(3.2345) (3.5349) (3.6721) (3.3679)
RTA 0.2053***  0.2430%**  0.2540%** 0.0806
(0.0711) (0.0708) (0.0710) (0.0851)
REG 0.2635%**
(catch-all) (0.0231)
Credit Reg 0.1597%**
(0.0117)
Labor Reg 0.0400%**
(0.0148)
Business Reg 0.0230
(0.0164)
Obs 9210 9211 8967 8517
chi2 7457 7523 6423 3707
p-value [0.0000] [0.0000] [0.0000] [0.0000]

The dependentariable is Infdi. Regionaldunmies with yea effeds are includedResulson intercepts
are not shown. Robust staad errors are in parenthesjclustering by country-pairs. ***, ** gnd *

dende significance levis at 1%, 5% andl0% respedively.
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Table 13:Hausman and Taylor Estimation Results --Inter-OECD Sample

Model HT(5) HT(6) HT(7) HT(8)
In(GDP;) 2.0891**% 2 ]933%*x 2 1206%** 2 26]2%F*
(0.1588) (0.1515) (0.1779) (0.1694)
In(GDPF)) 1.2873%** ] 3034%** 2 0861***  2.4236%**
(0.1320) (0.1278) (0.1560) (0.1766)
In(POP)) SL1381***F ] 1123%%*%  _(0.9789%**  _(0.9457***
(0.1905) (0.1773) (0.2065) (0.1897)
In(POP;) -0.8779%*%%  .0.6518%**  -].2744%*%% .| ]645%**
(0.1737) (0.1615) (0.1797) (0.1765)
In(Dist) -1.3559%%F ] 3150%** -] 3410%** -] ]493%*x*
(0.2584) (0.2338) (0.2672) (0.2429)
Colony; 2.1268** 2.0188%* 2.0914** 2.0535%x*
(0.9336) (0.8446) (0.9737) (0.8716)
Common Lang 0.6784 0.6720 0.6101 0.4823
(0.5315) (0.4811) (0.5545) (0.4970)
Island 0.0236 0.1573 0.3580 0.7470**
(0.3875) (0.3516) (0.4081) (0.3749)
Border 2.5592%* 2.5788%* 2.5280%** 2.82206%*
(1.1933) (1.0801) (1.2451) (1.1163)
In(Area;;) 0.1812* 0.0750 0.0099 -0.0881

(0.0956) (0.0874) (0.1028) (0.0932)

RTA 0.1785* 0.3208***  0.2490%*  0,304]1%**

(0.1015) (0.1012) (0.1023) (0.1030)
REG 0.2544 %%
(catch-all) (0.0286)
Credit Reg 0.1745%**

(0.0138)
Labor Reg 0.0101
(0.0200)
Business Reg 0.0144
(0.0237)

Obs 4155 4156 3950 3861
chi2 3047 3215 2163 1584
p-value [0.0000] [0.0000] [0.0000] [0.0000]

The dependent variable is Infdi. Regional dummies with year effects are included. Results
on intercepts are not shown. Robust standard errors are in parenthesis, clustering by
country-pairs.  *** ** and * denote significance levels at 1%, 5% and 10% respectively.
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Table 14:Hausman and Taylor Estimation Results --Intra-OECD Sample

Model HT(9) HT(10) HT(1) HT(12)
In(GDP;) 2.5982%Fk 2 622T*¥* D GA64FFF D 5]129%**
(0.1875) (0.1865) (0.1891) (0.2130)
In(GDP;) 1.9852%*%% ] 9]73*%* 2 2053%*k*k ] 9234%**
(0.2048) (0.2045) (0.2145) (0.2631)
In(POP;) -1.7436%*%*% -1 7162%** -] 7485%** -] 6027***
(0.2327) (0.2308) (0.2349) (0.2681)
In(POP;) -1.5930%%* -] 5141%** -] 8785%** -] 4054%**
(0.2513) (0.2499) (0.2583) (0.3152)
In(Dist) -0.9277%%%  0.9312%**  -0.8701***  -]1.0634%**
(0.3233) (0.3193) (0.3272) (0.3804)
Colonyj; 1.2106 1.2153 1.2542 1.1719
(1.2267) (1.2118) (1.2423) (1.4324)
Common Lang 1.3157* 1.3188%* 1.3310% 1.5299*
(0.7465) (0.7375) (0.7553) (0.8757)
Island -1.1288%** -1.0069* -1.0879* -0.9061
(0.5745) (0.5676) (0.5818) (0.6743)
Border 0.1974 0.1228 0.1855 0.1583
(0.87106) (0.8610) (0.8823) (1.0194)
In(Areaj;) 0.1269 0.1085 0.1141 0.1469
(0.1324) (0.1308) (0.1344) (0.1591)
Common Coloniser 4.2548 4.4887 4.5291 3.6807
(3.8186) (3.7720) (3.8636) (4.4764)
RTA 0.2539** 0.2048**  0,2957*** -0.1577
(0.0997) (0.0997) (0.0988) (0.1456)
REG 0.2265%**
(catch-all) (0.0390)
Credit Reg 0.1714%**
(0.0208)
Labor Reg 0.0189
(0.0232)
Business Reg 0.0038
(0.0234)
Obs 5055 5055 5017 4656
chi2 4437 4496 4279 2227
p-value [0.0000] [0.0000] [0.0000] [0.0000]

The dependentariable is Infdi. Regionaldummies with yea effeds are included Resuls on
interceptsarenot shown Robust standrd errors are in parenthesj€lustering by country-pairs.
*** ** and * dende significance levis at 1%, 5% and10% respedively.

To sum up, sofar, we use several linear pahdata estimtrs to &sssthe efleds of nadural
barriers, RTA andregulaory environment on bilateral FDI in an augmted gravity model.
The various estim#ors havetheir own merits and shortcomings. Despise, the quditative
conclusion is largely miilar. Our empirical findings suggetsiat the gavity model fts our
datafairly well. Geographial characeristics and culturatiesare esential FDI determinants

althoughthey arenat particulary robust to diferent sampds used.More importantly, both
extemal institutions £RTA and the domestic regubey environment are Iso significant

P.380f57



deteminants of bilateral FDI in bothheintra-OECD and inter-OECD regions.

This onclusion is encouragg from the economic develgpment perspective. Whileve
undestand trat FDI is growh-promoting, we provide empirical evidemto suppeot that
improving the reguleory environment and beingdively engaged in regional integation
are to possible charels to promote FDIMore specifcdly, relaxing credit marlkt
reguldions carnres even more pronouged impads. These results have dxeconrolled for
physical and historcal elements, like geography and cuéiiwhich are time-invarying and
deeministic.

To quantify the results we have foreasy rderence, the following tabks showv the impact of
our key \ariables on FDI basd on the Hausman and Tdgr estimaors. Table 15 shas that
if a souce country k fasa mutual mmbership of RTA wth a destinion country j, it is
estmated that ] would receivearound19.5% t037.8% more FDI stack from county k. The
magnitude depeds on whéher countryj isanOECD economy in oucase.

Table 15: Effect of RTA on FDI

. . Model HT(5) e8] =19.5%
Inter-OECD R
nter e Model HT(6) 37.8%
— ) Model HT(9) 28.9%
il
e i Model HT(10) 22.7%

Table 16 estimat the impact of REG and Credit Reg on bilateral FDI. In our
sampeé, the standard deiatiors of the wo variabkesare 1.15 and 2 resgively. The
estimatedimpad, therefore, meanthat a onestandard devidion improvement inthe
resgedive regulatory indies increases overall received FDI sto by 30% - 40%
accordingly. The positie impact of improvemens in the domest institutional
environmehon FD is quite substantial.

Table 16: Effect of REG and Credit Reg on FDI

— REG: Model HI(3) 33%
Tnter-OECD R
et BN Credit Reg: Model HT(6) 40%
JPRp— REG- Model HT(9) 30%
Intra-OECD Region 0 by Ree: Model HIT(10) 40%

5.3 IV Estimations

Finally, alongthe line of the existirg literature on institutions and growth, wadle the
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potental endogeneity mblem between regulation and FDI byeans of IV estimation.More
spedficdly, we useBaltagi (1981)§, EC2SLS estiméor. The hypothesis is that destination
eoonomeswith a lessburdensome ragatory environment Wl be more likely to dtract
FDI. Simultaneady, more FDI may &so indwe structural reform to improve the business
environmenhby reducingregulations.

Before we discusghe IV estimaion results,we deploy the Hausman spdfi caion test to test
whether various neasues of reglation correlate wh the disturbance terms iour modds.

Test details are in Appendibe&ion A.4. The testesultssuggestthat there is no evidereto

showREG and Labor Reg are endogeneariables. Hovever, Credi Reg anl BusinessReg
do correlate vith the disturbaneterms With the alsence of endogeneity, usqlV estimaes
or least square estimations yield consistessults. Havever, if endogeneity des exist,only

IV estimaors provide consistent results. In any eawe perfam IV estimators for all 4

indicesof the regulatory envanment to facilitate comparison.

Following Alesina, etal. (2003) and Bénassy-@m, et al. (2007), we consider using ethnic
fragmentéion, religion fragmetation, the latitude fothe emnomy and the UK leg) origin of
the destinatioreconomiesasinstruments. Sargan-Hansesti@as shown in AppendiSedion
A.4 andthe resuls tables follow, supportthat our instruments usd arerelevant.

The estimation reswdusing panel E2E2SLS fa the full sample ad sub-samples are shown in
Table 17 +Table 19. Kg gravity varables (GDP, popultion and distance) and variail
measuring cultural and histocal tiesremain significantly associatedvith bilateral FDI. Gher
geographial varables suwch as area, common boed and islandecmnomy are no lorey
significant. However, their effeds ae statisticdly significant in different sub-samplsand
behave differently.

On the effeds of RTA,the results usinghe full sample showvthat the coefficiants of the IV
estimations are syemdicaly largerthan thog previously obtanedin varouslinearmodds,
for example inthe RE models (i.e. Models IV(1xI1V(4) vs. REE(1) +RE(4)). Compring the
coefficients of RA of the inrasOECD sample (i.e. Models IV(9%IV(12)) vis-a-vis the inter-
OEQCD sample (i.e. Models IV(5)£1V(8)), the results generally suggeshat RTA exerts
stronger impact on inte@ECD bilateal FDI.

Theoverall impact of regulationlso turns out to benore significant in Modes IV(1) 1V (4)
after controlling for exdogeneity. One point to note tbat thH S3tEHRdl findex of REG
consistently bslarger coefficiatsthanthose of RA in the full sampésand both sub-samples.
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With resgct to the three sub-indces, we fnd that the effects of bothCredit Reg and
Business Reg arestatisticdly significant in both sub-samgs (i.e. Mocel 1V(6) vs. M(10)
and Mocel 1V(8) vs. IV(12) respdively). The effect of credit muket regulation ismore
profound inthe inrasOECD sample, wkreasthe effect of busness regulations is géer in
the inter-OECD sample. Labo&eg, onthe other hand, only associags positively wih

FDI in theintraeOECD sample (ie. Model IV(11)), whereasuch an effect is no statisticaly

significart in the interOECD sampleat all (i.e. Mockl 1V(7)). In sum, we ihd empirical
evidene to shav that the reglatory environmeh positively and signittantly relaes to

bilateral FDI, in particularin the intra-OECD region.

One may wnder if RTA is dso a potentll endogeous \ariable, such that econongs
with more bilateral FDI fows in betweenaremore likely to engagin an RTA or vice versa.
However, as Rose (2004)eadkons, there is o thearetical basis for cthoosingan appopriate
instrument for RTA. Despiteo, we have #iemped to usethe same instrumentss in our
IV estimations for consiling both RTA and regulation asndogenous. Neatheless the
Sargan-Harentest repdsthe validity d the ingruments for RTA. Hence, we dwt show this
setof IV estimations here.

In sum,we find that even having considedthe pdential endogeneity problem of ratation,
our qualitative conclusion @snot change. Tdt sad, regional integréion and theregulaory
environment othe destinationemnormy do madter for bilateal FDI. However, we should note
that our IV estimdéion results tend tanflate the coefficients othe varnablesof our key interest
when compaed to those obtaed in our linear pael data modks. Althoughthe Sargan-
Hansen test supportbe validity of our instuments, we should be verycautious when
intempretingthe IV estimaion results.
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Table 17: IV Estimation Results +Full Sample

Model IV(1) 1V(2) IV(3) IV(4)
In(GDP;) 29091 *** 3.0960%** 3. 1114%** 2.6777%*x*
(0.0693) (0.0721) (0.0624) (0.1547)
In(GDP)) 0.95] 1*** 0.8644*** 1.52]5%*x* 0.6267***
(0.1019) (0.1099) (0.0778) (0.1854)
In(POP;) -1.714]%%* -1.8497*** -1.8832% %% -1.3497**
(0.0773) (0.0823) (0.0695) (0.1720)
In(POP;) -0.0435 0.1302 -0.635] *** 0.7029%*x*
(0.1129) (0.1274) (0.0832) (0.2439)
In(Dist) -1.3519%** -1.3053 %% -1.297] **x* -1.3895%**
(0.0834) (0.0916) (0.0760) (0.1890)
Colony; 1.545]*** 1.5130%** 1.5608%** 1.4654%*
(0.3210) (0.3546) (0.2907) (0.7326)
Common Lang 0.7088*** 0.70065%** 0.6985*** 0.7772*
(0.1920) (0.2119) (0.1753) (0.4373)
Island -0.0419 0.0428 -0.0049 0.2668
(0.1436) (0.1582) (0.1310) (0.3329)
Border 0.1733 0.0677 0.1647 0.1590
(0.2698) (0.2979) (0.2441) (0.6153)
Landlock 0.3016** 0.5280%** 0.3838*** 0.0506
(0.1242) (0.1360) (0.1141) (0.2810)
In(Areay) 0.0252 0.0133 0.0160 -0.1734*
(0.0370) (0.0409) (0.0338) (0.0929)
Common Coloniser 4.1363** 4.3895%* 4.0915%* 4.0523
(1.8264) (2.0172) (1.6486) (4.1771)
RTA 0.2545% %% 0.3410%** 0.4330% % 0.2497*
(0.0823) (0.0857) (0.0802) (0.1409)
REG 0.6289%**
(catch-all) (0.0683)
Credit Reg 0.6413%**
(0.0641)
Labor Reg 0.2292%%*
(0.0585)
Business Reg 1.5933%**
(0.2150)
Obs 8278 8279 8062 7635
chi2 8617 7447 8679 2073
p-value [0.0000] [0.0000] [0.0000] [0.0000]
Sargan-Hansen Stat 1.0160 1.3190 2.1500 0.0040
Chi-sq(1) p-value [0.3135] [0.2507] [0.1426] [0.9509]

The dependentariable is Infdi. Regionaldummies with year e#ds are included Interceptsare
notreported Standird errorsare in parentheses. iBcussion on Segan-Hansen tests in Apperdix
Sedion A.4. The IV estimatorsare EC2SLS stimators. ***, ** and * denote significance levels

at 1%, 5% andl0%-r

espedively.
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Table 18:1V Estimation Results xinter-OECD Sample

The dependentariable is Infdi. Regionaldummies with yea effeds are included Dummny for
common coloniseis dropped from the sedfi cation dueto nil sampleInterceps are na reported
Standrd errors arén parentheses. Discusa on Sagan-Hansen tetsis in Apperdix Sedion A.4
The IV esimatorsare EC2SLS stimators. ***, ** and * denote significance levels &%, 5%

and10% respedively.

P.430f57



Table 19:1V Estimation Results zIntra-OECD Sample

The dependentariable is Infdi. Regionaldummies with year e#ds are included Interceptsare not
reported Standhrd errorsarein parentheses.iBcussion on Segan-Hansen testsin Apperdix Sedion
A.4. The IV esimatorsare EQSLS estimators. *** , ** and * denote significance levels a¥%] 5%
and10% respedively.
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6 Conclusion

In this paper, we investigatthe impads of natural barriers,? Bthe-bordH U égital
integation and the domestic regtbgy environment inthe destindon economy on FDI. Our
study demonsétesthat all three dors do madter for bilateralinward FDIstock.

The existinglitergure argwes that the favourable institutioal qudity of the destinatio
eonomy dtracs more FDI. Ne\ertheless, these studies are usually bed on cross-sdional

data. Noonly istheuseof panel data limited, but country-specific characteristics of the source
and destination economies also are not coraimultaneouslyFurthemore, there isnat

yet any study spectdly devoed to theimpact of the domestiregulaory environmehon

FDI. Onthe impact of regional integtion on FDI, as proxad by mutwal membership inan

RTA, eatierstudiesshow miedresults. We are |so intereséd in examiningthe impat of

swch extemal institutions vis-a-vis domestic institutions on FDI.

We use a bilateral FDI stk datagt of 60 FDI deshation economies sorcing from OECD
eonomies during 1985 - 2006. The augrted gravity framework fits our data quitewell.
Our empiricalresults suggesthat geographical, historical and cultural ttas generaly
explain bilateral FD significantly, ewen after controlling for unobswved country-pair
heterogeneity and time effect. Howevehe effects of geographical @aninants on FD
are diferentlyfelt in the intra=OECD and inter-OECD regions.

Parel data analgis shavs that a lax regulatory environment andan RTA are positively
asociated vith inter-and imta-OECD hilateral FDI. Thes qualitative resultssurvive when
we usedifferent estimation eéchniques including FE, RE, FGLS and Hausman and [bay
estimations. Alsub-indcesof regulaion showthe resultsthat a lessburdensone regulaory
environment idavourable to FDI. \ith regad to a spedfic type of regulation, the results of
credit market regulatiors are most rdoust to different estim#ors. Results on labour arket
regulation and business regulation, though positive, are insignificasunrecases. These
results orone hand suggestat credi market constaints are prhapsone ofthe key oncerns
for foreign investors. Tis dso echoesthe view that financial development is important to
econome developmenfamongst dhers, £e Rajan and Zingaks(1998)). Onthe other hand,
labour market rigidity and business regulan maynaot be such prime corcems for faeign
investas as one antigpates. According toour Hausman and Talpr estimation results,
engaging inan RTA could kadto more bilateral FDI stok by 19.5%-37.8%. Improving the
domestic regul@ry environmehby, say,around 1.5 to 2 points in our samepbilateral FDI
stock couldincrease by some 30% to%0
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To investigatethe potental endogeneit problem of regulation, we lso cary out 1V

estimation. Fothe inter-OECD region, R is sgnificantly assaiated wth FDI and shas

a more significant impact than that in theintrasOECD sampleFor the intraOECD region,
the regultory envionment d the destination economies playsngore significant role.
Indeed, using IV estimationsinforces futherthe significance of the regulsory environment
of the destinationecmnomy in drading FDI than the resits obtaned in parel datalinear
models where endogeneityrist accountedfor.

Regionalism remas a key isse, in particular during the financil turmoil the world is
experienang. Despie global tradeimbalarces, world baders remain committed torpventing
thesurge of potectionism. The empirical resalresenedhere may add some suppto this
commitment. Regionalism doestrmmly foste trade. As shown here, its leads tanore FDL
Futhemore, it dso strengthensthe investmentinkage betwengroups of econoras with
differentstages of economic development and institutional environments.

As a stategy for long-term growh, domesticstructural reform efforts hae been made
across the board to imprve domestic institutioml frameworks so that the efficient
functioning of narkets can be supported. Our sub-sample as&lydso demongsttesthat
even amongst the developd emnomes (i.e. the intraaOECD sample), theregulatory
environment still plays a sngficant role in-attrading foreign capital In particular, wren
the compeative advantagesfdhe economny do nat lie inthe production costsnstitutional
strengths and diferencegurn out to banore esential in affecting foreign investorsfledsions
As shown in ou findings, theregulaory environmeh affect intra-OECD bilateral FD
equally as (or evemore thanthat) in the inter-OECD sub-sam.

From a policy implkcaion perspdive, this pagr highlightsthe importare of removing
Yehindthe-bordH Ueguldtory barrigs to dtract foreign investmernrrespedive of the stage
of development ofthe economies. Inour work, we neertheles do nat provide enough
eviderceto concludethat RTAs are ecessarily desirable. In @rticular,we have not considered
the w4 and tade diversion bought about l§ RTAs. Havever, our fndings supportthat
promoting regioal integation may #so openup a chanel of development, i.e. tatact FDI.
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APPENDICES

A.1 Component of the Reglation Index (REG).Desa iptive Statistics and
Correlation Matrices

Components of the Reglation Index (REG) of the Frase Institute § Economic

Freedom of the World R eport

A. Credit market reglations(Credt Req)

i. Ownership of banls: percentage of gmsits héd in privately owned banks ii. Comfion:
domesic banks &ce compétion from faeign banks

iii. Extersion of credt: percentage of crédextended to the priv@seaor

iv. Avoidance of inerestrate contrds andregulaions that lead to negjae real interstrates

B. Labor market reglations(Labour Req)

i. Impad of the minimum wage: the minimum wage, set by law, lhdse impad on wages
becaeit is too low or not obeyed

ii. Hiring and fiing pradices: hiring and firing pratices of companiesre deiemined by
private contract

iii. Share of lebour forcewhosewagesare set by cemélized cdl edive bagaining iv. Mandated
cost of hiring

v. Mandated cet of worker disms<al

vi. Useof congriptsto obtan military personnel

C. Businessequlations(Business Req)

i. Price controls: exterib which businesesare free to set thie own prices ii. Administative
condtions and nevwusinesses: adminstrative pracedures

are an inportant olstade to starting a newbusiness

iii. Time with government bureaucracy: senior management spendsstarsialb anmount of
time deding with government bureaucracy

iv. Starting a newbusiness:starting a newbusiness is genelly essy

v. Extra paymerstbribes: irregular, additional paymets conreded with inport and exyort
pemits, busines licenses, exchange controls, xaassesanents,palice proedion or loan
applicdionsare veryrare

vi. Licensing restrictions: Time in days and morary costs requied to obtan a license to
constructastancrd warehose

vii. Costof tax compiance Timerequired per yea for abusiness tongpare, fle, and pay taxes
on coporate income, value-@ded or sales taxgeand taxes on kzour.

Source: Gwrtney, et & (2008)
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Descriptive Statistics of Institutional Variables

Correlation Matrix of Institutional Variables
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A.2 List of Economies

Country Cover age
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A.3 List of Regional Trade Agreements (RTA)
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A.4 Diagnostic Tests for Estimations F-test for FE vs.OLS Estimations

l. F-test for FE vs.OLS Estimations

An F-test is usdto test forthe existene of individual effeds. Thetest foithe two-way error
component moel is similar to the one-way model. i@en time effeds, the null hypothesis
assunes

The urrestricted residual sun of squareJURSS) is within theresidual sum ¢ squares
However, therestricted residwal sum of gjuares (RRSS) is bad onthe regression

The Fratio usdfor the test is

where k isthe numler of regessors. F-test results of our FE models presenedbdow:

Note: Conclgiondoes not chage when ging inter-OECD and intr®ECD sampls.
II. Breusc and Pagan tet for RE vs.OLS Estimations

Breusch and Pagan. (1980) have dewd a Lagange multipler test for the E mocel
basdonthe OLSresiduds. The test hpothess is

The teststatistic is desribed bdow. Under the null hypothesisthe limiting distribution of
LM is chi-squared wh one degree ofreedom.
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Breusch andPaganstest results othe RE models are shownlber:

[l . HausmanSpedfication Ted

The spedfi cation test devied by Hausnan (1978) is usdto test fo the orthogoniaty of the
common eféds andthe regressordhe test is based dhe hypothsis of no corelation.
Under the null hypothesis, both OLS estimationghe FE moeél and GLS inthe RE moel
are consistenput OLS isinefficient. Unde the dtemative, OLS s consistentbut GLSis
not. Therefore,under tre null hypothesisthe two estimates shouldot differ systemdically.

The mvariarcematrix ofthe differencevedor

where b and @re stmates obtmed fran OLS and RE repectively.
Hausman§ resul is that the cvariance of an efficient estirtax with its difference from an
inefficient estiméor is zero, whichimplies

The dhi-squared test is badon Wdd § ciiterion:

For %one can use thes@mated covariance matriesof the slope estimtor in the FE mockl
andthe esimated covanance matrix inthe RE model, excludmthe constanterm. Undetthe
null hypothesis, W has a limitgchi-sg distribution wth K +1 degree of sedom. Hausman
spedfication test results othe four key baseline pal models are as sha bdow:

Note: Conclgiondoes not chage when ging inter-OECD and intr®ECD sampls.

For IV estimation, the Hausan spedfi cation test @an dso be uged to test whiher REG
is endogenous, i.e. corredgt with the disturbance term iour model. Uner the null
hypothesisthere is no coelation baween the two. If this sthe case, estimadors of both
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lesst squares and IVra consistat. Under the atemative hypothesis, onlye IV estimaor

is consistent.

V. Test for Autocarr elation

In alinear pael mocel frameavork, Wooldidge (20@) propo®sto usethe residualsfrom a
regres®n in the fistdifferences. While first-differencingthe data inthe mocel remowes
the individual-le\el effect, the term basd on the time-invariant covariag¢sandthe constant
becanes

Yie T¥itin=Xie T Xiti1) 1+ Q@ T Qi

= Xie 1 T Q
Wooldridge § pracedure begns by estimting the parameters; by regessirg “yi on “Xj
and obtaininghe residuals;¢ If the @ are not srially correlated,thenCorr(" @, " Q ¢ = i0.5.
Giventhis,the pracedure regressesthe resduals & from the regression with fist-differenced
variables ortheir lags and t&sthat the coefficient on the laggl residuals is equal td0.5
by using F-tet Our testresults ae bdow. The null hypothsis of no gral correlation is
strongly rejeded.

Note: Standrd errorsacaount for clustering within the paned. The conclgiondoes not
chang when using inte@ECD and inta-OECD sample.

V. Sargan-HansenTest on In struments Validity

A Sargan-Hasentest of overidentificaion restrictions is w=dto testthe homogeneity othe

instruments, i.ethe instruments are uncorreddt with the error term, andhe exclued

instruments are correctly excluatl from the estimagéd equation. In short, uner the null

hypathesis,the instruments are validhe testresults are shown ithe IV estimaion results

tablein Table 17 +Table 19The test results concludkat we cannot regt thehomogeneity
of the instruments.
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