DOES FOREIGN DIRECT INVESTMENT AFFECT THE
GROWTH RATE IN DEVELOPING COUNTRIES? THE
EMPIRICAL EVIDENCE FOR THE PERIOD 1970-2004

by

Chengxi Zhang
B.A. (Hons.), Simon Fraser University, 2007

PROJECT SUBMITTED IN PARTIAL FULFILLMENT OF THE
REQUIREMENTS FOR THE DEGREE OF

MASTER OF ARTS

In the
Department
of
Economics

© Chengxi Zhang 2009
SIMON FRASER UNIVERSITY

Summer 2009

All rights reserved. This work may not be
reproduced in whole or in part, by photocopy
or other means, without permission of the author.



APPROVAL

Name: Chengxi Zhang
Degree: Master of Arts
Title of Project: Does Foreign Direct Investment Affect the Growth

Rate in Developing Countries? The Empirical
Evidence for the Period 1970-2004

Examining Committee:

Chair: Daniel Monte
Assistant Professor, Department of Economics

Brian Krauth
Senior Supervisor
Associate Professor, Department of Economics

Pascal Lavergne
Supervisor
Associate Professor, Department of Economics

David Jacks
Internal Examiner
Assisant Professor, Department of Economics

Date Defended/Approved: August 5, 2009



SF SIMON FRASER UNIVERSITY
LIBRARY

Declaration of
Partial Copyright Licence

The author, whose copyright is declared on the title page of this work, has granted
to Simon Fraser University the right to lend this thesis, project or extended essay
to users of the Simon Fraser University Library, and to make partial or single
copies only for such users or in response to a request from the library of any other
university, or other educational institution, on its own behalf or for one of its users.

The author has further granted permission to Simon Fraser University to keep or
make a digital copy for use in its circulating collection (currently available to the
public at the “Institutional Repository” link of the SFU Library website
<www.lib.sfu.ca> at: <http://ir.lib.sfu.ca/handle/1892/112>) and, without changing
the content, to translate the thesis/project or extended essays, if technically
possible, to any medium or format for the purpose of preservation of the digital
work.

The author has further agreed that permission for multiple copying of this work for
scholarly purposes may be granted by either the author or the Dean of Graduate
Studies.

It is understood that copying or publication of this work for financial gain shall not
be allowed without the author’s written permission.

Permission for public performance, or limited permission for private scholarly use,
of any multimedia materials forming part of this work, may have been granted by
the author. This information may be found on the separately catalogued
multimedia material and in the signed Partial Copyright Licence.

While licensing SFU to permit the above uses, the author retains copyright in the
thesis, project or extended essays, including the right to change the work for
subsequent purposes, including editing and publishing the work in whole or in
part, and licensing other parties, as the author may desire.

The original Partial Copyright Licence attesting to these terms, and signed by this
author, may be found in the original bound copy of this work, retained in the
Simon Fraser University Archive.

Simon Fraser University Library
Burnaby, BC, Canada

Last revision: Spring 09



ABSTRACT

This paper examines whether foreign direct investr(feDI) affects economic
growth in developing countries within the standaedclassical growth framework, based
on data for 127 developing countries over the peti®70-2004. Both Ordinary Least
Squares (OLS) and dynamic panel data estimatidmfixiéd effects are used to assess
this relationship. The results suggest that FDdweve direct positive effects on
economic growth, and the effects of FDI are nottiogent on the “absorptive capacity”

of recipient countries.

Keywords: foreign direct investment; economic growth; depeh@nt; developing

countries



7am¢ﬁmem



ACKNOWLEDGEMENTS

| am grateful to all my teachers who helped medepdn my knowledge and
understanding of the Economics during my undergatland graduate studies at Simon
Fraser University.

In particular, | offer my deepest thanks to DaviakCPascal Lavergne, Marie
Rekkas, and Juanyi Xu for teaching me with thearteeand guiding me to go even
further than | ever imagined.

| am also indebted to my supervisor, Brian Krath his patient explanations,
constructive, detailed, and thoughtful comments.

| also wish to thank Lei Han, PhD student in thgp&rément of Economics, not
only for invaluable suggestions but also for enagements, inspirations and friendship.

| dedicate this paper to my parents.



TABLE OF CONTENT

F N o L@ N A PR i
ABSTRACT .ttt bbbttt e e b et e b sb e bt bt bttt e b et et b renre s i
1D 1 O AN 1 1 TP iv
ACKNOWLEDGEMENTS ...ttt sttt s %
LIST OF FIGURES. . ...ttt s Vil
LIST OF TABLES ...ttt st s nenne s viii
I g4 oo [T § o o SRR 1
2 TREMOAE ... bbbttt e bbb enes 6
2.1 Theoretical FrameWOrK .............uuuuiimmmmiiiiiiiiaae e 6
2.2 ECONOMELNC METNOUS ... 9
3 TRE DALA. ...t et b b e 12
A TRE RESUITS ..ottt sttt e b et e sae e ee et e ene e e 21
L O] [ox 1T S o] o [0TSR 32
REFENBNCES LISE .. bbbt b et 33
YN 0] 01 [0 [P SRSSS 37
Appendix 1: List of Sample COUNLIIES ........oeeeeriiiiiiiiiiiiae s 37
Appendix Table 1: Foreign direct investment andnecoic growth in developing
countries: 1970-2004 (CroSS-SeCtiONAl) .....cceeeeeiiiiiiiiiiiiiiiiire e 38
Appendix Table 2: Foreign direct investment andnecoic growth in developing
countries: 1970-2004 (panel with 5-year average) ..........cccccevvevvevvevvvvennnnnnnnennn. 39

Vi



LIST OF FIGURES

Figure 1: Net FDI inflows to developing countri@9,70-2004 ..............cccevveveeervernnnnnns 1.

Vil



LIST OF TABLES

Table 1: Descriptive sample statistics for the afales:
Table 2: Descriptive sample statistics for the atales:
Table 3: Descriptive sample statistics for the atales:
Table 4: Descriptive sample statistics for the atales:
Table 5: Descriptive sample statistics for the afales:
Table 6: Descriptive sample statistics for the atales:
Table 7: Descriptive sample statistics for the atales:
Table 8: Descriptive sample statistics for the atales:

average for 1970-2004 ............. 17
average for 1970-1974 ............. 17
average for 1975-1979 ............. 18
average for 1980-1984 ............. 18
average for 1985-1989 ............. 19
average for 1990-1994 ............. 19
average for 1995-1999 ............. 20
average for 2000-2004 ............. 20

Table 9: Foreign direct investment and economievtitan developing countries:

1970-2004 (cross-sectional)

Table 10: Foreign direct investment and econonevijt in developing countries:

1970-2004 (panel with 5-year average)

viii



1 Introduction

Foreign direct investment (FDI) has emerged asmpoitant source of external resources
flows to developing countries. It rose from an aamate of nominal US$2.9 billion in
1970 to US$9.0 billion in 1980 and US$23.8 billiaril990 before surging to over
US$217.3 billion in 2004. Figure 1 provides infotioa on net FDI inflows to

developing countries from1970 to 2004.

Figure 1: Net FDI inflowsto developing countries, 1970-2004
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Source: Figure constructed from data in World Barworld Development Indicators

FDI involves much more than the simple transfecagital. It also includes advanced
production technology, management experience, @etneurial abilities that can be

transferred to developing countries by the prooé$sarning by doing, and spillovers.
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Because accumulation of capital and the procebksaafing by doing have long been
recognized as important sources of economic grokih,is often viewed in theory as an
engine of growth. But what does the empirical exitk suggest about the relationship
between FDI and the growth rate in developing coes? Unfortunately, the impact of

FDI on growth remains more contentious in empirtbah in theoretical studies.

There have been quite a number of empirical stughasyzing the impact of FDI on
economic growth so far. However, the results areedaas different analytical techniques
and data samples are adopted. Carkovic and Le20G2] analyze cross-sectional and
panel data of 72 countries over the period 196(®189ng both the Ordinary-Least-
Squares (OLS) and the Generalized-Method-of-Mom@idM) under the identifying
assumption that the independent variables are yweakigenous. They find FDI inflows
do not exert an independent influence on economawitp. According to Carkovic and
Levine, their results are robust to different altgive estimation procedures, different
information set and sample, and alternative dab&&DI being used. Borensztein et al.
(1998) analyzes panel data of 69 developing caesbver the period 1970-1989 using
SUR. Specifically, their setup includes two equadie in the first equation, the
dependent variable is the average growth rateabf@®P per capita of 1970-1979. In the
second equation, the dependent variable is thegeegrowth rate of real GDP per capita
of 1980-1989. Similarly, the independent variabtedude FDI and other possible

growth determinants to the corresponding time glinceach equation. The two-equation
system is then estimated by SUR, which allows fffeint error variances in each

equation and for the correlation of the errors sithe two equations. They find that FDI



has a positive effect on economic growth only wittenhost country has a minimum
threshold stock of human capital to fully expltiétadvanced technologies embodied in
FDI.! Durham (2004) analyzes cross-sectional data @b8@tries over the period 1979-
1998 using OLS. He finds that lagged FDI does maweldirect, unmitigated positive
effects on growth, but the effect of FDI is coneéng on the “absorptive capacity” of host
countries in particular with respect to financiavdlopment which will increase the
potential for spillover effects of FBIBatten and Vo (2009) analyze panel data of 79
countries over the period of 1980-2003 using botimtry fixed effects and GMM under
the identifying assumption that the independeniabées are weakly exogenous. They
find that FDI has a stronger positive impact onnegoic growth in countries with a
higher level of education attainment, opennesatermational trade and stock market
development, and a lower rate of population groavtti levels of country risk. The
findings above, however, have been challenged hgratork. Oliva and Rivera-Batiz
(2002) analyze panel data of 119 developing coemtver the period 1970-1994. They
estimate a system of growth, FDI, and schoolingagqn using Three-Stage-Least-
Squares (3SLS). Specifically, growth is estimated &unction of variables treated as
endogenous (FDI and schooling) and other variablasare treated as exogenous. The
three-equation system is then estimated simultastg@ssuming that the errors from the
three equations are dependent. They find thatrineth effect of FDI is positive, and

estimated growth effect of FDI is several timedhleigthan the estimated growth effect of

! See among others Nelson and Phelps (1966), arliaBémand Spiegel (1994).

2 As revealed by Alfaro et al. (2009), there areesabplausible reasons to expect that financiaketar
might complement the spillover effects of FDI. Eithe successful acquisition of new technologies
introduced by foreign firms will generally involgeprocess of reorganization and reinvestment hy the
domestic competitors. To the extent that this psede financed from domestic sources, efficierdriizial
markets will enhance the competitive response efittmestic industry. Second, well-developed financi
markets also enable other domestic firms and ernepirs to capitalize on linkages with new
multinationals.



the domestic fixed capital. But they cannot detestatistically significant effect from the
interaction between FDI and human capital. Butkeavand Yanikkaya (2008) analyze
panel data of 114 countries over the period of 18997 using SUR. Specifically, their
setup includes two equations - in the first equmtibe dependent variable is the average
growth rate of real GDP per capita of 1980-1988 teat of 1970-1979. In the second
equation, the dependent variable is the averagetnmate of real GDP per capita of
1990-1997 less that of 1980-1989. Similarly, theejmendent variables including FDI
and other possible growth determinants are detyetdking the same approach. The
two-equation system is then estimated by SUR, walidws for the correlation of the
errors across the two equations. They find that i3l a direct positive effect on growth

regardless of the level of economic or politicalelepment.

The above literature review suggests that the itnpla@€DI on economic growth is far
from conclusive. The divergent conclusions fronmstheix recent cross-country studies
are derived mainly for the 1970s and the 1980s,agpairtion of 1990s. There is a need
for further empirical research on more recent datdlowing the established practice (see
Mankiw et al.1992, Balasubramanyam et al. 1999, ghper adopts a standard
neoclassical growth framework for analyzing theseffiof FDI on growth of national
income along with other factors of productionsskigiven the shortcomings of previous
studies (i.e. small sample size, do not fully contountry-specific effects and period-
specific effects, and the inclusion of lagged dejeen variable in the growth regression),
this investigation uses a larger sample, which ist&1sf all developing countries

(depending on the availability of data, a numbed@feloping countries may be excluded)



and longer period (1970-2004) to avoid the thréastample selection bias. Second, two
econometric methods will be used to assess theareship between FDI and economic
growth rate. One is the pure cross sectional, Qigbyais with data averaged over 1970-
2004. The other is the dynamic panel data estimatith fixed effects with a five-year
average over 1970-2004. Third, the instrumentabbée technique is used in the panel
estimation to account for the biases induced blding the lagged dependent variable
in the growth regression. Finally, as human cappaysical infrastructure, legal
institution, and openness to trade are identifrethe literature to be important
determinants to economic growth, this paper indutiese parameters and interaction
terms of FDI with these parameters to test whetieeffect of FDI is contingent on the

“absorptive capacity” of host countries.

The structure of the paper is as follows. Sectiamr®dduces the standard neoclassical
growth framework. Section 3 describes the data us#te empirical analysis. Section 4

reports the empirical results. Conclusions areretfen section 5.



2 The Model

2.1 Theoretical Framework

The effect of FDI on economic growth is analyzethi@ standard neoclassical growth
framework. The neoclassical growth framework makpsssible to decompose the
changes in output into the contributions of facocumulations. Assume a Cobb-
Douglas production function, an aggregate outpyiig¥a function of technology (A),

physical capital (K) and labor (L) such as

1) Y@® =AOK®OI[LEO]

The model can be expanded to include other vagahk may have effect on Y.

A standard approach is to treat FDI as ordinarutimp the production function.

2 Y(®) = AOK®OI[FDI®IF L]
The notation is standard: Y is real Gross Domdatorluct (GDP), K is the stock of
domestic capital, FDI is the stock of foreign direwestment, L is the stock labor force,

and A is the level of technology.

Taking logs of function (2) to get function (3)



(3) W[V ()] = m[A(t)] + aln[K ()] + BIn[FDI(D)] + yin[L(t)]

Then differentiating function (3) with respect tmé to get the function (4)

(4) GY =a + a(GK) + B(GFDI) + y(GL)

The notation is standard: GY is the growth rateeat GDP, a is the growth rate of
technology, (GK) is the growth rate of domesticitap(GFDI) is the growth rate of FDI,
(GL) is the growth rate of labor force,is the output elasticity of domestic capifals

the output elasticity of FDI, andis the output elasticity of labor force. Alternatiy,
parameters ad, B, y can be seen as the partial derivatives of the tjroate of real GDP
with respect to the growth rate of domestic capkall, and labor force. Estimation of
the capital growth rate is often viewed as unrédidi®cause of lack of information on the
initial capital stock and the rate of depreciationdeveloping countries. Because of data
constraints and the skepticism about estimatiagrafvth rate of capital, this paper
follows the precedent set in numerous previousiesualy approximating the growth rate
of the capital stock by the share of investmer@DP, and the growth rate of FDI by the
share of FDI in GDP(see Mankiw et al.1992, Levine and Renelt 1992lji&oand

Bosworth 1996, Balasubramanyam et al. 1999, amtng ).

% As revealed by Collins and Bosworth (1996), messs-national growth studies have relied upon the
investment rate to measure capital accumulatior.change in the capital stock is givenAi¢=1-dK,
where d is a measure of the geometric rate of deggien. Dividing through K and assuming a steatéiyes
constant valuey] for the inverse of the capital-output ratio alkothe rate of change of capital (k) to be
measured by the investment rate (i=I/Y):



Many scholars, including Benhabib and Spiegel (3984spect the accuracy of labor
growth rate would vary broadly across developingntoes. In particular, workers in the
traditional agriculture sector may or may not beorded as members of the labor force.
Moreover, as the data on the growth rate of labaref are scarce, thus we use the growth

rate of population (GPOP) to approximate the gronath of labor force.

Initial GDP per capita (YPfia) measured in logarithms is included in our stuatytivo
reasons. First, it is crucial to control for prestig economic condition in the recipient
countries in any kind of attempts to explore thetrelationship of FDI and economic
growth. Second, to account for the conditional @gence hypothesis, which is,
countries with low real GDP per capita possess motential for faster growth rates than
countries with high real GDP per capita while hotgithe other explanatory variables

constant.

Then function (5) yields as the augmented mod#&iéneconometric analysis,

() GY = a + 8In(YPCiniia) + a() + B(5x) + Y(GPOP) + 60X + ¢
The group of variables X comprises the controlatalgs that are identified as the
determinants of economic growth. Without implicagpthe group of X includes the

stock of human capital, the quality of legal ingins, the level of physical

infrastructure, trade openness, and interactiongesf FDI with these variables. In



addition, the inflation rate, a proxy for macroeconc instability, is also a component of

X. g is the error term.

According to neoclassical growth theory, the sigparameteb is expected to be
negative, and parametersandy are expected to have positive signs. Since tha/sis
aims to test the hypothesis whether FDI has arecetin economic growth in developing
countries, in the econometric analysis which fopthe parametdy - the output
elasticity FDI will be our primary interest. To erme whether the effect of FDI on
economic growth is contingent on the “absorptiveacity”, the value and statistical

significance of each coefficient of interactivenarwill also be reported.

2.2 Econometric Methods

Two econometric methods will be employed in thipgra

I.  Ordinary Least Squares (OLS) with White’s heterdsisticity-consistent
standard error & covariance estimation method éncitoss-sectional study.

ii.  Dynamic panel data estimation with fixed effectd aluster robust errors in the
analysis of panel data.

The motivation for using panel data estimation Mitled effect is it allows us to exploit
the time-series nature of the relationship betwe®2hand economic growth. As any
unobserved country or time-specific variable(s)lddaecome a part of the error term, the
OLS estimators of the regression coefficients daddard errors could suffer from the

omitted variables bias problem. Moreover, sinceassumption of; ; is independent and

9



identically distributed that is often violated, tteaitine procedure is to estimate cluster
standard errors in fixed effects panel modélierefore, we allow errors to be correlated
between observations within each country, but atearrelated between observations
across countries. Furthermore, the inclusion ahitigl income per capita) in the
equation makes function (5) a dynamic panel datdaind o see this, consider the

function (5) within the context of panel data,

I FDI

Since population growth (GPOP) enters on the tigimd side of the equation, the
function (5) can also be explicitly regarded asngloequation for GDP per capita if we
subtract population growth (GPOP) from both sidethe equation. Given the growth
rate of GDP per capita is approximately equal (/RC); - In(YPC); ., , therefore,

function (5) takes the form as,

In(YPC);; — In(YPC); ;4
I FDI
= Gy, + 8I(YPC)pr + @ (W)” + B <W)i 0= D(GPOP);,
+0X;: + ¢t

As In(YPC);+, appear on both sides of the equation, therefaretion (5) is a dynamic
panel data model in which one of the explanatonjatiées In(YPC).., is directly related

to the lagged dependent variable [In(YRG) In(YPC);,]. For such models, the

* Arellano (1987), Wooldridge (2002), Kezdi (2004id Arai (2009).
10



estimates from the conventional estimation techesqiguch as OLS, fixed effects, and
random effects) will be biased and inconsisterthasstrict exogeneity assumption is not
satisfied. In this study, we attempt to solve thabpem caused by lagged dependent
variables in a fixed effect model by a simple aggig that is to estimate the first
difference model using instrumental variable metho8pecifically, the steps we take to

estimate coefficients in the dynamic panel data are

I.  Take first differences of equation (5) to elimin#te country-specific effects

i.  SinceAln(YPC) ., are correlated with ¢; ; by construction, we estimate
coefficients using\ln(YPC) . as an instrumental variable fain(YPC) .1 by
two least stage least squares (2SLS) under thengsisun that the initial income
per capita is weakly exogenous (i.e. initial incopee capita is uncorrelated with
future realizations of the error term)

iii.  Use time dummies to account for period-specifieet

iv.  Control for group effects by applying cluster robstsndard errors to estimate

consistent standard errors

11



3 TheData

The dataset consists of 127 developing countries the period of 1970-2004. Based on
the classification by World Bank, developing coiggrare those that had a gross national
income (GNI) per capita in 2005 of less than $18, Flowever, many variables are
missing for several countries so that the numbebsErvations varies with the number
of variables included. Unless otherwise statedhalldata are collected frovsorid
Development Indicators (WDI Online), which are available from the World Bank’s
website (http://publications.worldbank.org/WDI/M. the pure cross sectional data
estimation, all variables are transformed by conmguaverages over the 35-year period.
In the panel data estimation, variables are transfd by computing 5-year average for
the following reasons. First, the human capital tredquality of legal institution
variables are only available at such intervalso8dcannual data are too noisy due to
business cycle fluctuations, terms of trade fluttuwes, and data quality problems
(especially in developing countries). So that treeeseven possible observations per
country for the period of 1970-2004, representhgdverage over 1970-1974, 1975-

1979, 1980-1984, 1985-1989, 1990-1994, 1995-1989 2800-2004.

The dependent variable (GY) is annual percentagetbrrate of real GDP. | / GDP is

defined as gross fixed capital formation as a peeage of GDPFDI / GDPis defined as

net FDI inflows as a percentage of GIFROPIs the growth rate of population.

12



Initial income per capita (YPRGia) IS measured in terms of constant 2000 US dollars.
the pure cross sectional data analysis, it is ddfas real GDP per capita in 1970. In the
panel data estimation, it is the first year of Bhgear period. For example, it is the real

GDP per capita in 1970, 1975, 1980, 1985, 19905,186d 2000.

It is difficult to define a variable that represethe stock of human capital. In some
studies, it is approximated by the literacy ratesroollment rates. However, the problem
with using literacy rates is that limited data available across developing countries
during 1970-2004. Thus, it would substantially reelour sample size. The problem with
using enrollment rates is that they tend to beliaiie, as the available data are mainly
gross figures that over count school repeatersositeg to Barro and Lee (2001), either
school enroliment ratios or literacy rates doesaugtquately measure the aggregate stock
of human capital available contemporaneously asput to production. In this paper,
human capital is measured as the average of yeachooling for the population aged

15 and over and is taken directly from the datasaestructed by Barro and Lee (2081).
As explained in their paper, these data begin eatiisus and survey information on
schooling of the adult population, then fill in ®ilsg census and survey observations by
using gross enrollment rates (after the adjustrifwepeaters). This measure reflects the
inflows of new school graduates to existing educsti stocks more accurately than the
usual gross or net enrollment ratios. Thus, theational attainment provides good

measures of the human capital stock and has beehmsnany of previous studies (see

® The data of educational attainment are availahi¢hie population aged 25 and over, and aged 15 and
over. As much of the labor force in developing doies consists of younger persons, we choose tohase
latter.

13



Benhabib and Spiegel 1994, Collins and Boswortl618®rensztein et al. 1998, Kumar

and Pradhan 2002, among others). This variableagadle on a five year basis.

A growing literature argues that physical infrastire can contribute to economic

growth and create a favorable climate FDI. Teleghminlines per 100 people are
incorporated to measure the physical infrastruabfitbe host countries. Physical
infrastructure is comprising of telecommunicatiamter and sanitation, transport and can
be measured with different indicators. AccordindBtugheas et al. (2000), the adoption
of telephone mainlines has advantages over otherators. It has a more direct impact
on production cost and is less susceptible to coaflddy problems across countries and

available for a larger number of countries.

Levine and Zervos (1998) show well-developed finanmarkets can promote long-run
economic growth. Furthermore, they argue that,esthe stock market and banks are
providing different bundles of financial servicesthe economy, degrees of financial
development should be measured by measures of stadéet development AND
banking development. But data on stock market a@gweént is not available for most of
developing countries before 1990s. Alternativel/lavine (2002) suggests, a country’s
legal system is the primary determinant of its ficial development, and the degree to
which financial structure is bank-based or equiigdd is not associated with growth.
The rational is that without effective legal statiand their enforcement, potential
market participants will never invest in sharesl@posit funds in banks. Therefore, the

legal system importantly influences financial degghent and this in turn influences

14



economic growth. In this study, the measure ofiguaf institution is the legal structure
and security of property rights index. The indeg baven components: judicial
independence, impatrtial courts, protection of proypeghts, military interference in rule
of law and the political process, integrity of tegal system, legal enforcement of
contracts, and regulatory restrictions on the shteal property. The index ranges from 0O
to 10 (a higher rate implies a better quality @fdkinstitution) and is taken directly from
Gwartney et al. (2008). This variable is availaintea five year basis. The widely used
International Country Risk Guide (ICRG) index frdtuolitical Risk Servicegsee Asiedu
2006, Alfaro et al. 2009, Batten and Vo 2009, ametigrs) is not used in this paper, as

it is only available from 1984. Thus, it would stdo#tially reduce the sample size.

Empirical studies by Balasubramanyam et al. (188@)port the view that FDI in the
presence of a liberal trade regime is likely torpote growth. Rather than using
Balasubramanyam'’s classification of trade regingesither export-promoting or import-
substituting countries, this study follows the coampractice of using the ratio of trade
(the sum of exports and imports of goods and sesyito GDP as a proxy for openness to

trade.

In light of studies by Borensztein et al. (1998) &makki and Somwaru (2004), the

inflation rate (rate of price change in the econ@sy whole) is used as a proxy for

macroeconomic instability.

15



Table 1 provides descriptive sample statisticgtieraverage variables in the cross
sectional dataset. Tables 2 through 8 provide g#sa sample statistics for the 5-year

averaged variables in the panel dataset.

Table 1 shows large cross-country variation overgériod of 1970-2004. For example,
the mean growth rate of real GDP for the samp8486, with a standard deviation of
2.6%. Equatorial Guinea has the highest growth(8e3%) among developing countries,
followed by Botswana (10.4%), while Serbia hasltveest growth rate (-2.7%). In terms
of FDI as a share of GDP, the mean for the sansp0%, with a standard deviation of
4.8%. Armenia has the maximum value of FDI (39.8fd)pwed by Equatorial Guinea
(29.6%), Nepal has the lowest value of FDI (-0.1%ables 2 to 8 show, in terms of 5-
year periods, the variability over 5-year pericgleven much larger than when using
lower frequency data. For instance, Equatorial €aihas the highest growth rate of real
GDP over the period 1995-1999 (35.6%). Lebanonimasowest growth rate of real
GDP over the period 1985-1989 (-42.5%). Equat@iaihea has the maximum value of
FDI over the period 1995-1999 (111.3%), Togo hasmimimum value of FDI over the

period 1970-1974 (-7.9%).

16



Table 1: Descriptive sample statistics for the variables: average for 1970-2004

Variables Mean Standard Deviation Minimum Velue MaximValue Sample Size:
Growth rate of real GDP (%) 3.40 2.60 -2.66 18.28 127
Ln(initial income per capita) 6.62 1.04 4.80 8.80 82
Growth rate of population (%) 1.95 1.05 -0.32 4.72 127
Capital/GDP (%) 21.28 6.49 8.07 57.53 125
FDI/GDP (%) 3.02 4.75 0.08 39.80 127
Education (years) 4.71 2.59 0.60 9.79 91
Telephone lines per 100 people 6.09 6.99 0.07 30.14 127
(Exports+Imports)/GDP (%) 74.53 34.16 17.46 165.56 126
Inflation rate (%) 61.98 150.67 -0.04 1016.08 122
Legal system & property rights 4.63 1.11 2.18 7.16 87

Table 2: Descriptive sample statisticsfor the variables: average for 1970-1974

Variables Mean Standard Deviaton Minimum Velue MaxmValue Sample Size
Growth rate of real GDP (%) 5.52 3.42 -0.94 19.88 82
Ln(inttial income per capita) 6.62 1.04 4.80 8.80 82
Growth rate of population (%) 2.15 1.19 -4.37 6.18 125
CapitalGDP (%) 19.59 7.01 5.31 40.42 59
FDI/GDP (%) 1.47 2.79 -7.90 10.71 73
Education (years) 3.32 2.19 0.20 9.71 72
Telephone lines per 100 people 1.33 1.72 0.03 8.10 88
(Exports+Imports)/GDP (%) 53.52 30.06 7.21 136.02 78
Inflation rate (%) 13.31 23.99 2.59 198.72 69
Legal system & property rights 4.03 1.60 1.15 7.41 24
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Table 3. Descriptive sample statisticsfor the variables. average for 1975-1979

Variables Mean Standard Deviation Minimum Velue MaxmValue Sample Size
Growth rate of real GDP (%) 4.60 3.43 -4.18 15.24 85
Ln(inttial income per capita) 6.73 1.09 4.82 8.87 83
Growth rate of population (%) 2.18 1.29 -2.76 8.76 125
CapitalGDP (%) 22.73 7.86 6.10 47.68 72
FDI/GDP (%) 1.49 2.61 -2.88 17.45 83
Education (years) 3.53 2.26 0.09 9.69 75
Telephone lines per 100 people 2.45 2.94 0.05 12.74 108
(Exports+Imports)/GDP (%) 64.47 34.28 11.82 160.36 84
Inflation rate (%) 19.68 31.69 3.04 227.58 73
Legal system & property rights 3.55 1.13 1.15 5.62 24

Table 4: Descriptive sample statisticsfor the variables: average for 1980-1984

Variables Mean Standard Deviaton Minimum Velue MaxmValue Sample Size
Growth rate of real GDP (%) 2.78 3.58 -6.03 14.34 100
Ln(inttial income per capita) 6.83 1.08 491 8.96 95
Growth rate of population (%) 2.27 1.14 -0.69 6.71 126
CapitalGDP (%) 22.21 8.62 2.53 59.74 92
FDI/GDP (%) 1.05 1.63 -1.40 10.25 90
Education (years) 3.96 2.32 0.26 9.71 76
Telephone lines per 100 people 3.19 3.96 0.02 18.33 124
(Exports+Imports)/GDP (%) 66.08 36.89 9.11 169.70 95
Inflation rate (%) 25.93 49.47 3.63 351.97 82
Legal system & property rights 412 1.47 1.76 6.59 60
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Table 5: Descriptive sample statistics for the variables. average for 1985-1989

Variables Mean Standard Deviation Minimum Velue MaxmValue Sample Size
Growth rate of real GDP (%) 2.86 5.25 -42.45 11.94 110
Ln(inttial income per capita) 6.77 1.09 4.78 8.88 77
Growth rate of population (%) 2.14 1.23 -0.65 6.58 126
CapitalGDP (%) 20.74 7.61 5.60 50.80 102
FDI/GDP (%) 1.24 2.78 -5.28 22.36 101
Education (years) 4.33 2.30 0.49 9.77 77
Telephone lines per 100 people 4.29 5.28 0.03 21.47 125
(Exports+Imports)/GDP (%) 64.21 33.14 13.42 158.03 105
Inflation rate (%) 73.96 282.56 -5.53 2414.35 94
Legal system & property rights 4.29 1.39 1.67 7.25 76

Table 6: Descriptive sample statisticsfor the variables: average for 1990-1994

Variables Mean Standard Deviaton Minimum Velue MaxmValue Sample Size
Growth rate of real GDP (%) 0.67 7.25 -31.02 17.34 125
Ln(inttial income per capita) 6.88 1.10 4.87 8.99 123
Growth rate of population (%) 1.79 1.45 -4.80 5.69 127
CapitalGDP (%) 20.75 7.64 6.66 55.21 121
FDI/GDP (%) 2.76 10.09 -0.99 109.63 123
Education (years) 5.10 2.64 0.65 10.50 88
Telephone lines per 100 people 6.14 7.47 0.04 35.59 127
(Exports+Imports)/GDP (%) 72.84 36.15 14.38 226.87 123
Inflation rate (%) 253.94 881.02 1.11 6424.99 110
Legal system & property rights 451 1.45 1.95 7.25 76
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Table 7: Descriptive sample statistics for the variables. average for 1995-1999

Variables Mean Standard Deviation Minimum Velue MaxmValue Sample Size
Growth rate of real GDP (%) 4.07 4.83 -5.74 35.59 126
Ln(inttial income per capita) 6.80 1.17 4.03 9.12 126
Growth rate of population (%) 1.69 1.35 -1.51 6.78 127
CapitalGDP (%) 21.57 9.12 5.79 86.79 123
FDI/GDP (%) 4.32 10.43 -4.17 111.30 126
Education (years) 5.24 2.50 0.76 11.23 78
Telephone lines per 100 people 8.83 10.11 0.04 45.42 127
(Exports+Imports)/GDP (%) 78.95 39.36 16.58 224.21 126
Inflation rate (%) 35.65 142.24 0.76 1478.31 116
Legal system & property rights 5.05 1.10 2.22 7.60 87

Table 8: Descriptive sample statistics for the variables: average for 2000-2004

Variables Mean Standard Deviaton Minimum Velue MaxmValue Sample Size
Growth rate of real GDP (%) 4.36 3.65 -5.84 28.32 127
Ln(inttial income per capita) 6.91 1.19 4.44 9.30 126
Growth rate of population (%) 1.52 1.20 -1.36 4.13 127
CapitalGDP (%) 21.00 6.87 7.82 53.97 124
FDI/GDP (%) 3.94 4.25 -0.81 23.79 126
Education (years) 5.49 2.52 0.84 11.41 78
Telephone lines per 100 people 11.06 11.88 0.02 53.01 7 12
(Exports+Imports)/GDP (%) 84.81 39.10 26.02 205.54 126
Inflation rate (%) 11.84 28.13 -0.04 197.34 119
Legal system & property rights 4.94 1.23 1.98 7.22 87

20



4 TheResults

The purpose of this research is to estimate theetsfiof FDI on economic growth in
developing countries for the period 1970-2004,raftatrolling for other growth
determinants and preexisting economic conditiongtheérmore, we want to examine
whether the effect of FDI on growth depends onstioek of human capital, the level of
physical infrastructure, the quality of legal imgtions, and trade openness. In this section,

the econometric results for this paper are predente

The estimated results using OLS are presentedbfe™®a The estimated results using
panel data estimation with fixed effects are présgim Table 10. Regressions 9.1 and
10.1 use a specification with explanatory varialotemitial income per capita,
population, and domestic fixed capital. In bothresgions, all coefficients have the
predicted signs based on neoclassical growth themyare statistically significant at the
10% level, except for the coefficient of initiakcmme per capita in 9.1 which is clearly
insignificant. One thing to note is that the cagéfint on population growth is positive
and statistically significant, which is consistenth the growth theory if we keep in mind
that the dependent variable is growth rate of GfaP, not growth rate of real GDP per
capita. Thus, a high growth rate of real GDP i®eisded with a low initial income and
high growth rates of population and domestic figagital, all of which are perfectly

consistent with the growth theory.
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Regression 9.2 and 10.2 extends 9.1 and 10.1 tesggdo include human capital.
Human capital enters significantly with a positaeefficient in almost all OLS
regression, but enters insignificantly in all paregressions. We use an alternative
measure of human capital, such as the averageatd pé schooling for the population
aged 25 and over, to test the robustness of oultseslowever, our results are not
altered. Thus, our study finds no strong and ctersi€vidence for a significant role of
human capital in economic growth for developingrdaes in this sample period. But
this does not mean that human capital is unimpbrkarst, each worker may gain human
capital not only from schools, but from work plaeéso. Using educational attainment to
measure human capital ignores the possibility ofigg human capital through working
experience. Second, it does not take account ferdifces in the quality of schooling
across countries. Third, the relationship betwaendn capital and growth is complex
and dynamic in nature and may not be adequatelyipin non-lagged linear modéls.

Finally, perhaps the sample used in our regressimhsdes only developing countries.

Regressions 9.3 and 10.3 include FDI. Specificdi@shows that FDI has a negative
impact on growth, after controlling for the initimcome per capita, population, domestic
fixed capital, and education. However, the coeffitiis not statistically significant.
Regression 10.3 reveals that FDI enters the groggtession significantly at the 5%

level with the same controlling variables.

® Probably the estimation of nonlinear function faemot a promising solution in this context. Sfieaily,
the nonlinear function form would involve higheder terms such as education squared, education, cubi
FDI*education squared, and FDI*education cubic.sMiould inevitably reduce the degrees of freedom
and likely cause multicollinearity problems.
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As the coefficient on FDI may be subject to the tbedi variables bias problem in
regressions 9.3 and 10.3, regressions 9.4 to @ Temmessions 10.4 to 10.7 include
addition variables proxying for the other importdeterminants of economic growth.
Regressions 9.4 and 10.4 include variables thasunedhe level of physical
infrastructure. Regressions 9.5 and 10.5 also abfutr the trade openness. In regressions
9.6 and 10.6, we also control for the quality @fdeinstitutions (or can be seen as a
proxy for the level of financial development). Reggions 9.7 and 10.7 also control for
macroeconomic instability. And our main results largely derived from regression 9.7
and 10.7 as those included variables are identifi¢de literature to be important

determinants to economic growth.

The OLS regressions suggest that FDI does not aesitive growth effect as FDI fails
to enter these growth regressions significantihatl0% level. Moreover, the

coefficient of FDI is unstable in the OLS regressioranging from a negative 0.08
(regression 9.3) to a positive 0.58 (regressioh TMis inconsistency casts some doubts
on the credibility of estimated coefficient of FlHurthermore, it is not due to changes in
sample. When the regressions are restricted to th@veame number of observations, the
coefficient of FDI remains unstable, as shown irp&pdix Table 1. Given OLS analysis
for cross sectional data is unable to control tarrtry-specific effects and period-
specific effects, thus the estimated coefficienEDi in OLS regressions may suffer from

omitted variables bias problem. The panel regressio7 shows that FDI has a positive

" We also try to estimate the coefficient of FDIOhS regression 9.7 at the regional level for Afriaaia,
Europe, and Latin America, The results for the aulyges is largely consistent with those from th@lh
sample as FDI does not have a statistically sicgnifi growth effect in Africa, Asia, and Latin Ameai
However, we are unable to estimate the coeffiaé®DI for Europe as the sample size is less than t
number of variables in OLS regression 9.7.
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growth effect once we control for the stock of huncapital, the level of physical
infrastructure, the quality of legal institutionsgde openness, macroeconomic instability,
and preexisting economic conditich8nd the coefficient of FDI (0.19) is positive and
statistically significant at 10% level. It impliéisat a 1% increase in FDI / GDP is
associated with 0.19% increase in the real GDP tjroate, with a 95% confidence
interval of (-0.04, 0.42), while holding the otlextplanatory variables constant. For
instance, raising a country’s FDI / GDP from th& p@&rcentile (Guinea-Bissau, at
0.90%) to the median (Tunisia, at 1.94%) wouldeaeal GDP growth by 0.20%, with a
95% confidence interval of (-0.04, 0.44). Thus; analysis does support the view that

FDI helps to promote economic growth in develomogntries during 1970-2004.

Both OLS and panel data estimations suggest tloattgrof population and domestic
capital have contributed to economic growth of si@nepuntries as they enter into each
regression significantly. And the magnitudes of¢befficients demonstrate the positive
growth effects of population and domestic capitateal GDP. For example, the
coefficient of the growth rate of population (1.02)positive and statistically significant
at 1% level in OLS regression 9.7. It implies thdt% increase in population is
associated with 1.02% increase in the real GDP tjroate, while holding the other
explanatory variables constant. The panel regresdo7 reports the magnitude of the
corresponding coefficient as 1.52. In terms ofghmwth effect of domestic capital, the

coefficient of the domestic capital (0.21) is pogitand statistically significant at 1%

8 We also try to estimate the coefficient of FDpianel regression 10.7 at the regional level foicafr
Asia, and Latin America. FDI does not have a diatily significant growth effect in Asia, Europand
Latin America but appears significant for Africahdrefore, further analysis need to be done regguttiie
role of FDI in promoting growth at the regional édv
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level in OLS regression 9.7. It implies that a isé/ GDP by 1% is associated with 0.21%
increase in the real GDP growth rate, while holdimg other explanatory variables
constant. The panel regression 10.7 reports theoag of the corresponding

coefficient as 0.20. Our results are consistertt eérlier work done Kumar and Pradhan
(2002), who report that a 1% increase in populasamssociated with 1.41% increase in
the real GDP growth rate; a rise in | / GDP by Kassociated with 0.19% increase in

the real GDP growth rate by utilizing the paneldastimation with fixed effects for 65

developing countries over the period of 1980-1999.

It is interesting to note that the coefficient dfygical infrastructure has the predicted
positive sign in both regressions 9.7 and 10.Hpalgh the estimates are not statistically
significant. Compared to the existing literaturgareing the role of physical
infrastructure on economic growth, the resultsun study are not surprising. First, many
developing countries do not have shortage of physifrastructure but have to improve
the effective use of physical infrastructure, adradsed by World Bank (1994)Second,
how the physical infrastructure is financed mayehamportant consequences for

economic growth.

The coefficient on initial income per capita is atge and statistically significant at 10%
level in every OLS and panel regression. Therefthiee empirical evidence strongly

supports the hypothesis of conditional convergehathas been reported in previous

°As revealed in World Development Report by WorlchB#1994), developing countries invest $200
billion a year in new infrastructure — 4 per cehtheir national output and a fifth of their total/estment;
however, these investments in infrastructure hatéhad the development impact expected. Thereifoie,
essential to improve the effectiveness of investsand the efficiency of service provision.
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studies, such as Barro (1991), Mankiw et al. (1982ack and Keefer (1995), among

others.

In all OLS regressions, the estimate of coeffic@mtrade openness is having an
unexpected (negative) sign and statistically sigaift. In contrast, all regressions for the
panel data report the estimated coefficient faidrapenness is positive and statistically
significant. There is a growing consensus in erogirstudies that openness to trade
increase economic growth. For example, an empisitaly by Frankel and Romer (1999)
estimates that increasing the ratio of trade to ®PpBne percent raises per-capita
income by between 0.86 and 2.96 per cent. Numbeecent studies published in the
1990s and afterward reach similar conclusions,ghdbe estimated size and statistical
significance of the effects diffedfor a comprehensive survey of the empirical liteet

on trade and growth see Giles and Williams (20G@¢ater openness to international
trade has a positive effect on real income is abest with economic theories of
international trade. Trade facilitates more effntiallocation of resources and production
of goods and services by shifting production tortaas that have comparative
advantages. We suspect the trade openness mayrblaiaa with country-specific
effects and period-specific effects and thus thienaged coefficient of trade openness in
OLS regressions may indeed suffer from omittedalaes bias problem. Therefore, we
focus on the panel data estimation on the coeffigreregression 10.7. The coefficient of
trade openness in regression 10.7 is 0.06. It @aghat an increase in the share of

percentage point is associated with an increa®e06f0 in the real GDP growth rate.
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The quality of legal institutions is statisticalhsignificant with positive sign into
regression 9.7 and 10.7. Therefore, we concludehkeaguality of legal institution does
not help to explain the economic growth in deveitgpzountries during 1970-2004. Oliva
and Rivera-Batiz (2002) find that better politicadtitutions encourage growth; however,
these results are not always statistically sigaiftc Our results are consistent with their

conclusions.

The estimated coefficient on inflation is negatarel statistically significant in all OLS
and panel data regressions. Therefore, we conthadehere is an adverse effect of

inflation on the economic growth for developing nties during 1970-2004.

To assess whether the effect of FDI on economiwralepends on the stock of human
capital, the level of physical infrastructure, thelity of legal institutions, and trade
openness, from regressions 9.8 and 10.8, the ati@na of FDI with these parameters
are included. In this way, we can test jointly wieetFDI affect growth by itself or

through the interaction terms.

To test the hypothesis of contribution of FDI t@eomic growth is enhanced by its
interaction with the stock of human capital in hostintries, we introduce the interaction
term of FDI*Education. The coefficient of interamti term of FDI*Education never
enters growth regressions significantly at any nregul level. Thus, there is no

evidence to support Borenstein’s findings.
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In Hermes and Lensink’s (2003) paper, they argadittancial system enhances the
efficient allocation of resources and in this sehg®proves the absorptive capacity of a
country with respect to FDI inflows, thus a moreeleped system may contribute to the
process of technological diffusion associated WitH. Since we use the quality of legal
institution as a proxy for the financial market dmpment, we include the interaction
term of FDI*legal institution into our regressioie evidence in favor of
complementarities between FDI and financial madestelopment is lacking. In OLS
regressions, the coefficient of interaction termegative in regression 9.9 while it is
positive in regression 9.12. Neither of them hdgeaed statistically significant. In panel
date regression 10.9 and 10.12, the coefficiemitefaction term is positive and

insignificant.

The interaction term of FDI*Telephone allow us demtify whether there is a link
between FDI and the level of physical infrastrueturhe OLS regressions 9.10 and 9.12
and panel regressions 10.10 and 10.12 never deratatst significant coefficient on the
interaction term. Therefore, our study find thevgito effect of FDI does not depend on
the level of physical infrastructures in developaugintries during 1970-2004.
Balasubramanyam et al. (1999) find evidence supyptihe view that FDI in the
presence of a liberal trade regime is likely torpote growth. However, we cannot find
the evidence suggesting that FDI can increaserthetly rate by interacting with the

country’s openness to trade.
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Moreover, all of these interaction terms fails tdeg the growth regression individually
(as indicated by t-test) or jointly with FDI (aglinated by F-test) in terms of statistical
significance. Furthermore, including interactiomms of FDI*Education, FDI*Telephone,
FDI*legal institution, and FDI*Trade openness does raise the R-squared and thus
does not improve the overall performance of tharedton. In sum, we conclude that
FDI does have direct positive effects on economoevth, and the effect of FDI are not

contingent on the “absorptive capacity” for devéhgpcountries during 1970-2004.
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Table9: Foreign direct investment and economic growth in developing countries:
1970-2004 (cr oss-sectional)

Dependent Variable: Growth rate of real GDP
9.1 9.2 9.3 9.4 9.5 9.6 9.7 9.8 9.9 9.1 9.11 9.12

Intercept 021 153 154 260 267 052 129 167 099 170 912 184
(1.67) (1.64) (1.66) (158) (1.56) (2.31) (2.25) (2.17) 4. (2.14) (2.27) (2.44)

Ln(inital income per capita) =~ -0.30  -0.74% -0.71%% -0FF 0,964 0,045 0,974 -1 025 -0.99F -1 OL**  * -0.97% -1,02%%
0.20) (024) (0.25) (0.25) (0.24) (0.24) (0.22) (0.21) 20. (0.20) (0.22) (0.21

Population growth 0.48% 0.69" 065 088 0.92%* 0.88* 102+ 0.93%* 102 (.96%* 102+ 093+
(0.25) (0.33) (0.32) (0.31) (0.29) (0.31) (0.28) (0.29) 2@). (0.29) (0.29) (0.31)

CapitalGDP 0.22%% 0.20%% 0.20%% 0.19%* 0.21%* 0.23%* 0.201%* 0.20%% 0.21%* 0.20%* (0,215 (.20%*
(0.04) (0.05) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04) 0@. (0.04) (0.04) (0.04)

Education 0.35% 0.34* 023 024 023 032 0.40%¢ 0.32% 032 0.32%* 039+
015 (0.15) (0.16) (0.16) (0.13) (0.11) (0.13) (0.11) 1@. (0.11) (0.19)

FDI/GDP 008 -006 001 007 023 056 05l 041 022 044
(0.05) (0.05) (0.08) (0.18) (0.18) (0.46) (0.79) (0.29) 3. (1.13)

Telephone per 100 people 0.11** 0.11** 0.07 0.07 0.03* 0.0 0.10»* 0.07 0.08
(0.04) (0.04) (0.05) (0.05) (0.04) (0.05) (0.05) (0.05) OM.

Trade openness 2001 -0.01* -0.02%* -0.02%* -0.02%* -0.02*** -0.02* -0.02*
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

Legal system and property rights 0.49* 0.36 0.35 0.46 0.36 0.36 0.33
(0.27) (0.28) (0.27) (0.33) (0.28) (0.28) (0.37)

Infiation -0.003* -0.003** -0.003** -0.003** -0.003** -0.003*
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

FDI*Education -0.07 -0.06
(0.07) (0.15)

FDI*Legal system and property rights -0.06 0.02
(0.15) (0.22)
FDI*Telephone per 100 people -0.02 -0.004
(0.02) (0.06)
FDI*Trade openness 0.0001 0.001

(0.003) (0.004)

F-statsitics and p-values on joint hypothesis 0.99 0.85 1.02 0.78 0.37
all FDI variables & interactions (0.38) (0.43) (0.37) (0.46) (0.87)
R-squared 0.41 0.49 0.50 0.54 0.55 0.62 0.65 0.66 066 0.66 5 0.60.66
Observations 81 71 71 71 71 63 63 63 3 63 63 63

Standard errors are given in parentheses undeotféicients, and p-values are given in parenthasegr
the F-statistics. Individual coefficients are sthtially significant at the *10% level, **5% levedy ***1%
level.

30



Table 10: Foreign direct investment and economic growth in developing countries:
1970-2004 (panel with 5-year average)

Dependent Variable: Growth rate of real GDP
Effects Specification: cross-section fixed andqubfiked
10.1 10.2 10.3 104 10.5 10.€ 10.7 10.8 10.9 10.10 1011 10.12

Intercept 015 -1.32¢ -1.42% 135 -141* -046 -®5 -021 -025 -023 -025 -0.18
(087) (052) (0.51) (0.54) (0.53) (0.66) (0.6€) (0.65) 6[. (0.69) (0.66)  (0.67)

Ln(intial ncome per capita) =~ -24.41** -7.98* -7.20* 8&12* -9.01* -10.66* -10.37* -10.33* -10.39* -10.48* -1(3 -10.50*
(10.17) (3.69) (3.66) (4.76) (4.78) (5.7¢) (5.60) (5.65) .68  (5.77) (5.64) (5.87)

Popuiation growth 1030 175w 1740+ 1740+ 1740 136"  152% 1530 5o ] BJeek | Bower o B3ekr
(021) (0.26) (0.28) (0.27) (0.28) (058 (0.5€) (0.56) 5@. (0.56) (0.56)  (0.56)

CapitalGDP 0.26%% 023 0.20%* 0.20%+ 0.17+% 021¥* 020%% 0209 020 0208 (207 (.20%
(0.04) (0.04) (0.04) (0.04) (0.04) (0.0€) (0.0€) (0.06) O@. (0.06) (0.06) (0.06)

Education 009 010 009 028 -029 -039 -044 -0.38  -0.400.40  -0.45
(0.40) (0.39) (0.39) (0.39) (0.46) (0.45) (0.4€) (0.44) 4@). (0.45)  (0.46)

FDI/GDF 0.18* 0.18* 0.3* 006 019* 015 019 023* 017 0.9
(0.08) (0.08) (0.07) (015 (0.11) (0.13) (0.12) (0.13) 1@. (0.18)

Telephone per 100 people 0.07 0.06 0.10 0.08 0.08 0.08 9 0.0 0.08 0.10
(0.100 (0.10) (0.13) (0.13) (0.12) (0.13) (0.1%) (0.13) 1@).

Trade openness 0.05%* 0.06%* 0.06** 0.06%* 006 006" (.06 0. 06+
(001) (002) (001) (0.02) (0.01) (0.01) (0.0z) (0.02)

Legal system and property rights 0.19 0.17 0.17 0.16 0.17 0.18 0.1€
(0.18) (0.18)  (0.18)  (0.18) (0.17)  (0.18)  (0.17)

Inflation -0.001#+*-0.001*** -0.001%** -0.001*** -0.001*** - 0,001 **
(0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002)

FDI*Education 0.11 0.06
(0.18) (0.21)

FDI*Legal system and property rights 0.02 0.03
(0.08) (0.08)

FDI*Telephone per 100 people -0.02 -0.02
(0.03) (0.04)

FDI*Trade openness 0.002 0.003

(0.004)  (0.004)

F-statsitics and p-values on joint hypothesis 1.70 143 1.71 1.49 1.10

all FDI variables & interactions (0.19) (0.25) (0.19) (0.23)  (0.37)
R-squared 0.22 0.46 0.45 0.46 0.43 0.42 0.45 0.45 0.45 045 45 C. 045
Observations 449 334 330 328 328 263 249 249 249 249 249 249

Standard errors are given in parentheses undeotféicients, and p-values are given in parentheses
under the F-statistics. Individual coefficients atatistically significant at the *10% level, **5%vel, or
***1% level.
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5 Conclusion

This empirical study investigates the impact of BDleconomic growth in developing
countries using a sample of 127 countries for grgop 1970-2004. After resolving
country-specific effects, period-specific effe@ad inclusion of lagged dependent
variables plaguing previous empirical studies, ind that FDI does have clear positive
effects on economic growth. Moreover, the effecsinot depend on the stock of human
capital, the level of physical infrastructure, thelity of legal institutions, and trade

openness.

However, our results should be viewed with soméigawas we do not control for the
potential endogeneity of all explanatory variables: example, it also seems plausible
that FDI may be attracted to countries charactdrimehigh growth rates, thus, FDI is
endogenous. Therefore, our study may suffer frodoganeity problem. However, this is
a general problem in analysis of economic growticesimany of the determinants are

affected by economic growffi.

Finally, the policy implications of this study aratively straightforward - developing
countries should ease restrictions on FDI, and ¢éfe incentives and subsidies to attract

FDI.

19 For example, investment in domestic capital ismthought to be related to expected growth.

32



ReferencesList

Alfaro, L., Kalemli-Ozcan, S. and Sayek, S. (2089), productivity and financial
developmenthe World Economy, 32(1), 111-135
Arai, M. (2009) Cluster-robust standard errors gs$® available at
http://people.su.se/~ma/clustering.pdf
Asiedu, E. (2006) Foreign direct investment in Adrithe role of natural resources,
market size, government policy, insittas and political instability,
World Economy, 29(1), 63-77
Arellano, M. (1987) Computing Robust Standard Esffor Within-Groups Estimators,
Oxford Bulletin of Economics and Statistics, 49(4), 431-434
Balasubramanyam, V.N., Salisu, M. and Sapsford1B99) Foreign direct investment as
an engine of growthlhe Journal of International Trade & Economic
Development, 8, 127-140
Batten, J.A., and Vo., X.V. (2009) An analysis lo¢ trelationship between foreign
direct investment and economic growibplied Economics, 41, 1621-1641
Barro, R. J., and Lee, J-W. (2001) Internationahaen educational attainment: updates
and implicationsOxford Economic Papers, 53, 541-563
Benhabib, J., and Spiegel M.M. (1994) The rolewhhln capital in economic
development evidence from aggregaisszcountry datalournal of Monetary
Economics, 34,143-173

Borensztein, E., Gregorio, J. D. and Lee, J-W. 83%w does foreign direct

33



investment affect economic growttddurnal of International Economics, 45,
115-135
Bougheas, S., Demetriades, P.O. and Mamuneas,(Z000) Infrastructure,
specialization, and economic grow@anadian Journal of Economics, 33(2),
506-522
Butkiewicz, J.L., and Yanikkaya, H. (2008) Cap#atount openness, international trade,
and economic growtBmerging Markets Finance & Trade, 44(2), 15-38
Carkovic, M., and Levine, R. (2002) Does foreigredt investment accelerate economic
growth?, Available at
http://www.worldbank.org/research/conferences/fmah globalization/fdi.pdf
Collins, S.M., and Bosworth, B.P. (1996) Economiovgth in east Asia: accumulation
versus assimilatiorBrookings Papers on Economic Activity, 2, 135-203
Durham, J. B. (2004) Absorptive capacity and tlieat$ of foreign direct investment and
equity foreign portfolio investment on economic\gtb, European Economic
Review, 48, 285-306
Frankel, J. A., and Romer, D. (1999) Does tradseaunowth?American Economic
Review, 89(3), 379-399
Giles, J. A., and Williams, C. L. (2000) Export-lgcbwth: A survey of the empirical
literature and some non-causality results. Pajoudr,nal of International Trade
and Economic Development, 9(3), 261-337
Giles, J. A., and Williams, C. L. (2000) Export-lgcbwth: A survey of the empirical
literature and some non-causality results. Pajo@;nal of International Trade

and Economic Development, 9(4), 445-470

34



Gwartney, J., Lawson, R. and Norton, S. (2008) Boun Freedom of the World: 2008
Annual Report which is available at: www.freetloeld.com/datasets_efw.html

Hermes, N., and Lensink, R. (2003) Foreign diragestment, financial development and
economic growthJournal of Development Sudies, 40(1), 142-163

Kezdi, G. (2004) Robust Standard Error Estimatiofiked-Effects Panel Models,
Hungarian Satistical Review Special, 9, 96-116.

Kumar, N., and Pradhan, J.P. (2002) Foreign dire@stment, externalities and
economic growth in developing countr&esme empirical explorations and
implications for WTO negotiations on investmeRritS discussion paper, No.
27/2002

Levine, R., (2002) Bank-based or market-based @i@hisystems: which is better?,
Journal of Financial Intermediation, 11, 398-428

Levine, R., and Zervos, S. (1998) Stock marketskbaand economic growtAmerican
Economic Review, 88(3), 537-558

Makki, S.S., and Somwaru, A. (2004) Impact of fgredirect investment and trade on
economic growth: evidence from devatgptountriesAmerican Agricultural
Economics Association, 83(3), 795-801

Mankiw, N.G., Romer, D. and Weil, D.N. (1992) A ¢obution to the empirics of
economic growtfThe Quarterly Journal of Economics, 107(2), 407-437

Nelson, R., and Phelps, E. (1966) Investment indnsntechnological diffusion, and
economic growtmerican Economic Review: Papers and Proceedings, 61, 69-
75

Oliva, M.A., and Rivera-Batiz, L.A. (2002) Politiciastitution, capital flows, and

35



developing country growth: an empirical investigatiReview of Devel opment
Economics, 6(2), 248-262

Wooldridge, J.M. (2002conometric Analysis of Cross Section and Panel Data,
Cambridge, MA: MIT Press

World Bank (1994 World Development Report, New York, NY: Oxford University Press

36



Appendices

Appendix 1: List of sample countries

Albania Gabon Oman

Algeria Gambia, The Pakistan

Angola Georgia Panama

Argentina Ghana Papua New Guinea
Armenia Grenada Paraguay
Azerbaijan Guatemala Peru

Bangladesh Guinea Philippines
Barbados Guinea-Bissau Poland

Belarus Guyana Romania

Belize Haiti Russian Federation
Benin Honduras Rwanda

Bolivia Hungary Sao Tome and Principe
Botswana India Senegal

Brazil Indonesia Serbia and Montenegro
Bulgaria Iran, Islamic Rep. Seychelles

Burkina Faso Jamaica Sierra Leone
Burundi Jordan Slovak Republic
Cambodia Kazakhstan Solomon Islands
Cameroon Kenya South Africa

Cape Verde Kyrgyz Republic Sri Lanka

Central African Republic Lao PDR Sudan

Chad Latvia Swaziland

Chile Lebanon Syrian Arab Republic
China Lesotho Tajikistan

Colombia Liberia Tanzania

Comoros Lithuania Thailand

Congo, DR Macedonia, FYR Togo

Congo, Rep. Madagascar Tonga

Costa Rica Malawi Trinidad and Tobago
Cote d'lvoire Malaysia Tunisia

Croatia Maldives Turkey

Czech Republic Mali Uganda

Djibouti Mauritania Ukraine

Dominica Mauritius Uruguay

Dominican Republic Mexico Vanuatu

Ecuador Moldova Venezuela, RB
Egypt, Arab Rep. Mongolia Vietham

El Salvador Morocco Yemen, Rep.
Equatorial Guinea Mozambique Zambia

Eritrea Nepal Zimbabwe

Estonia Nicaragua Korea, Rep. (South Korea)*
Ethiopia Niger

Fiji Nigeria

*South Korea becomes a member of Organization éanBmic Co-operation and Development (OECD)
in 1996.To avoid the sample selection bias problem, Sowttre& is included in our study.
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Appendix Table 1: Foreign direct investment and economic growth in developing
countries: 1970-2004 (cr oss-sectional)™*

Dependent Variable: Growth rate of real GDP
1.1 1.2 1.3 14 15 1.6 1.7 1.8 1.9 1.10 1.11 1.12

Intercept 089 124 124 219 273 052 129 167 099 170 912 184
(1.82) (1.68) (L70) (161) (1.62) (231) (225 (217) 4@ (2.14) (2.27) (2.44)

Ln(initial income per capita) ~ -0.46%* -0.80%* -0.78%** -(BO*** -1,05%% -0.94%+ .0.97** -1 02 -0,9g%* - 01 *** -0.97%* .1 028+
0.20) (023) (0.25) (0.26) (0.24) (0.24) (0.22) (0.21) 20. (0.20) (0.22) (0.21

Population growth 031 068 0647 0.86% 0.92¢ 0.89%* Q2% 0.93%* 1025 096+ |02 (.93+*
(032) (0.36) (0.36) (0.36) (0.35) (0.31) (0.28) (0.29) 2@). (0.29) (0.29) (0.31)

CapitalGDP 0.25%% 0.24%% (.24%%% (.23%* 0.24%% (.23 * 0.201%* 0.20%% 0.21%* 020%* (0,215 (.20%*
(0.05) (0.05) (0.05) (0.05) (0.05) (0.04) (0.04) (0.04) 0. (0.04) (0.04) (0.04)

Education 0.34* 035 024 023 023 032 0.40%c 032% 032 0.32%* 039+
015 (015 (0.15) (0.15) (0.13) (0.11) (0.13) (0.11) 1@. (0.11) (0.19)

FDI/GDP 010 -004 022 007 023 058 05l 041 022 044
(0.16) (0.15) (0.16) (0.18) (0.18) (0.46) (0.79) (0.29) 3@. (1.13)

Telephone per 100 people 0.10** 0.12** 0.07 0.07 0.03* 0.0 0.10»* 0.07 0.08
(0.05) (0.04) (0.05) (0.05) (0.04) (0.05) (0.05) (0.05) OM.

Trade openness -0.01%  -0.01* -0.02%* -0.02%** -0.02%* -0.02*** -0.02*  -0.02*
0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

Legal system and property rights 0.49* 0.36 0.35 0.46 0.36 0.36 0.33
(0.27) (0.28) (0.27) (0.33) (0.28) (0.28) (0.37)

Infiation -0.003* -0.003** -0.003** -0.003* -0.003** -0.003*
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

FDI*Education -0.07 -0.06
(0.07) (0.15)

FDI*Legal system and property rights -0.06 0.02
(0.15) (0.22)
FDI*Telephone per 100 people -0.02 -0.004
(0.02) (0.06)
FDI*Trade openness 0.0001 0.001

(0.003) (0.004)

F-statsitics and p-values on joint hypothesis 0.99 0.85 1.02 0.78 0.37
all FDI variables & interactions (0.38) (0.43) (0.37) (0.46) (0.87)
R-squared 0.45 0.52 0.52 0.55 0.57 0.62 0.65 0.66 066 0.66 5 0.60.66
Observations 63 63 63 63 63 63 63 63 3 63 63 63

Standard errors are given in parentheses undeotféicients, and p-values are given in parenthasegr
the F-statistics. Individual coefficients are sthtially significant at the *10% level, **5% levedy ***1%
level.

M The regressions are restricted to have the sameenof observations.

38



Appendix Table 2: Foreign direct investment and economic growth in developing
countries: 1970-2004 (panel with 5-year average)™

Dependent Variable: Growth rate of real GDP
Effects Specification: cross-section fixed andqebfixed
2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 2.10 2.11 2.12

Intercept 023 -002 -020 -012 -00L -023 025 -021 250 -023 -0.25 -0.18
(0.70) (0.68) (0.65) (0.73) (0.71) (0.6€) (0.6€)  (0.65) 6@. (0.69) (0.66)  (0.67)

Ln(initialincome per capita) ~ -10.00% -9.43% -8.17* -9.31 -11.45% -10.91* -10.37* -10.33* -10.39" -10.48% @34* -10.50*
(3.94) (418) (410) (5.83) (5.68) (5.4€) (560) (565) 6@. (5.77) (5.64) (5.87)

Population growth 143 142% 149% 147 130% 19 1520 153+ 15wk ] B3k ] Geek | 53w
(054) (055) (0.58) (0.57) (0.54) (0.55) (0.5€) (056) 5@). (0.56) (0.56)  (0.56)

CapitalGDP 0.30%*% 0.20%%* 0.25%* 0267 023+ 0.22%* 020"+ 0207 0.20%* 0207 0.20%% (.20%*
(0.05) (0.05) (0.06) (0.08) (0.06) (0.06) (0.06) (0.06) O@). (0.06) (0.06) (0.06)

Education -036  -037 -036 -026 -034 -039 -044  -038 400 -040 -0.45
(050) (049) (0.50) (0.48) (0.45) (0.45) (0.4€)  (0.44) 44). (0.45)  (0.46)

FDIGDP 0.36** 034 020+ 020 019* 015 019 023 017 019
(011) (012) (011) (015 (0.11) (0.13) (0.12) (0.13) 1. (0.18)

Telephone per 100 people 0.03 0.10 0.09 0.08 0.08 0.08 9 0.0 0.08 0.10
(0.13) (0.13) (0.12) (0.13) (0.12) (0.13) (0.1%5)  (0.13) 18).

Trade openness 0.06%* 0.07+ 006"+ 0.06** 0.06%* 0.06* 0.06** 0. 06"+
002) (0.02) (001) (0.02) (0.01) (0.01) (0.02)  (0.02)

Legal system and property rights 0.18 0.17 0.17 0.16 0.17 0.18 0.1€
(0.18) (0.18) (0.18) (0.18)  (0.17) (0.18)  (0.17)

Inflation -0.001%* -0.001#+* -0.00 1% -0,001+* -0.001%* - 0,001 *+*
(0.0002) (0.0002) (0.000Z) (0.0002) (0.0002) (0.0002)

FDI*Education 0.11 0.06
(0.18) (0.21)

FDI*Legal system and property rights 0.02 0.03
(0.08) (0.08)

FDI*Telephone per 100 people -0.02 -0.02
(0.03) (0.04)
FDI*Trade openness 0.002 0.003

(0.004)  (0.004)

F-statsitics and p-values on joint hypothesis 1.70 1.43 1.71 1.49 1.10

all FDI variables & interactions 0.19) (0.25) (0.19) (0.23) (0.37)
R-squared 0.36 0.36 0.38 0.38 0.43 0.43 0.45 0.45 0.45 045 45 C. 0.45
Observations 249 249 249 249 249 249 249 249 249 249 249 249

Standard errors are given in parentheses undeotféicients, and p-values are given in parenthasegr
the F-statistics. Individual coefficients are sthtially significant at the *10% level, **5% levedy ***1%
level.

2 The regressions are restricted to have the sameenof observations.
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