Does Foreign Direct Investment
Accelerate Economic Growth?

MARIA CARKOVIC and ROSS LEVINE

With commercial bank lending to developing economies drying up in the
1980s, most countries eased restrictions on foreign direct investment (FDI)
and many aggressively offered tax incentives and subsidies to attract for-
eign capital (Aitken and Harrison 1999; World Bank 1997a, 1997b). Along
with these policy changes, a surge of noncommercial bank private capital
flows to developing economies in the 1990s occurred. Private capital flows
to emerging-market economies exceeded $320 billion in 1996 and reached
almost $200 billion in 2000. Even the 2000 figure is almost four times larger
than the peak commercial bank lending years of the 1970s and early 1980s.
Furthermore, FDI now accounts for over 60 percent of private capital flows.
While the explosion of FDI flows is unmistakable, the growth effects remain
unclear.

Theory provides conflicting predictions concerning the growth effects of
FDI. The economic rationale for offering special incentives to attract FDI fre-
quently derives from the belief that foreign investment produces external-
ities in the form of technology transfers and spillovers. Romer (1993), for
example, argues that important “idea gaps” between rich and poor countries
exist. He notes that foreign investment can ease the transfer of technological
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and business know-how to poorer countries. According to this view, FDI
may boost the productivity of all firms—not just those receiving foreign
capital. Thus, transfers of technology through FDI may have substantial
spillover effects for the entire economy. In contrast, some theories predict
that FDI in the presence of preexisting trade, price, financial, and other
distortions will hurt resource allocation and slow growth (Boyd and Smith
1992). Thus, theory produces ambiguous predictions about the growth
effects of FDI, and some models suggest that FDI will promote growth
only under certain policy conditions.

Firm-level studies of particular countries often find that FDI does not
boost economic growth, and these studies frequently do not find positive
spillovers running between foreign-owned and domestically owned firms.
Aitken and Harrison’s (1999) influential study finds no evidence of a pos-
itive technology spillover from foreign firms to domestically owned ones
in Venezuela between 1979 and 1989. While Blomstrém (1986) finds that
Mexican sectors with a higher degree of foreign ownership exhibit faster
productivity growth, Haddad and Harrison (1993) find no evidence of
growth-enhancing spillovers in other countries. As summarized by Lipsey
and Sjoholm (in this volume), in some countries, researchers find evidence
of positive spillovers in some industries, but country-specific and industry-
specific factors seem so important that the results do not support the over-
all conclusion that FDI induces substantial spillover effects for the entire
economy. In sum, firm-level studies do not imply that FDI accelerates over-
all economic growth.

Unlike the microeconomic evidence, macroeconomic studies—using ag-
gregate FDI flows for a broad cross section of countries—generally sug-
gest a positive role for FDI in generating economic growth, especially in
particular environments. For instance, Borensztein, De Gregorio, and Lee
(1998) argue that FDI has a positive growth effect when the country has a
highly educated workforce that allows it to exploit FDI spillovers. While
Blomstrém, Lipsey, and Zejan (1994) find no evidence that education is crit-
ical, they argue that FDI has a positive growth effect when the country is
sufficiently wealthy. In turn, Alfaro et al. (2003) find that FDI promotes
economic growth in economies with sufficiently developed financial mar-
kets, while Balasubramanyam, Salisu, and Sapsford (1996) stress that trade
openness is crucial for obtaining the growth effects of FDL

The macroeconomic findings on growth and FDI must be viewed skep-
tically, however. Existing studies do not fully control for simultaneity bias,
country-specific effects, and the routine use of lagged dependent variables
in growth regressions. These weaknesses can bias the coefficient estimates
as well as the coefficient standard errors. Thus, the profession needs to
reassess the macroeconomic evidence with econometric procedures that
eliminate these potential biases.

This study uses new statistical techniques and two new databases to re-
assess the relationship between economic growth and FDI. First, based on
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arecent World Bank dataset (Kraay et al. 1999), we construct a panel dataset
with data averaged over each of the seven five-year periods between 1960
and 1995. We also confirm the results using new FDI data from the
International Monetary Fund (IMF).

Methodologically, we use the Generalized Method of Moments (GMM)
panel estimator to extract consistent and efficient estimates of the impact of
FDI flows on economic growth. Unlike past work, the GMM panel estima-
tor exploits the time-series variation in the data, accounts for unobserved
country-specific effects, allows for the inclusion of lagged dependent vari-
ables as regressors, and controls for endogeneity of all the explanatory vari-
ables, including international capital flows. Thus, this study advances the
literature on growth and FDI by enhancing the quality and quantity of the
data and by using econometric techniques that reduce biases.

Investigating the impact of foreign capital on economic growth has
important policy implications. If FDI has a positive impact on economic
growth after controlling for endogeneity and other growth determinants,
then this weakens arguments for restricting foreign investment. If, how-
ever, we find that FDI does not exert a positive impact on growth, then this
would suggest a reconsideration of the rapid expansion of tax incentives,
infrastructure subsidies, import duty exemptions, and other measures that
countries have adopted to attract FDI. While no single study will resolve
these policy issues, this study contributes to these debates.

This study finds that the exogenous component of FDI does not exert a
robust, positive influence on economic growth. By accounting for simul-
taneity, country-specific effects, and lagged dependent variables as reg-
ressors, we reconcile the microeconomic and macroeconomic evidence.
Specifically, there is no reliable cross-country empirical evidence supporting
the claim that FDI per se accelerates economic growth.

This chapter’s findings are robust to

B econometric specifications that allow FDI to influence growth differ-
ently depending on national income, school attainment, domestic finan-
cial development, and openness to international trade;

B alternative estimation procedures;
m  different conditioning information sets and samples;
B the use of portfolio inflows instead of FDI; and
B the use of alternative databases on FDI.
The data produce consistent results: there is not a robust, causal link run-
ning from FDI to economic growth.
This study’s results, however, should not be viewed as suggesting that

foreign capital is irrelevant for long-run growth. Borensztein, De Gregorio,
and Lee (1998) show, and this study confirms, many econometric specifi-
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cations in which FDI is positively linked with long-run growth. FDI may
even be a positive signal of economic success as emphasized by Blomstrém,
Lipsey, and Zejan (1994). More generally, “openness”’—defined in a less
narrow sense than FDI inflows—may be crucial for economic success, as
suggested by other research (e.g., Bekaert, Harvey, and Lundblad 2001;
Klein and Olivei 2000). Rather than examine these broad issues, this study’s
contribution is much narrower: after controlling for the joint determination
of growth and foreign capital flows, country-specific factors, and other
growth determinants, the data do not suggest a strong independent impact
of FDI on economic growth. In terms of policy implications, this study’s
analyses do not support special tax breaks and subsidies to attract foreign
capital. Instead, the literature suggests that sound policies encourage
economic growth and also provide an attractive environment for foreign
investment.

Before continuing, it is worth emphasizing this study’s boundaries. We
do not discuss the determinants of FDI. Instead, we extract the exogenous
component of FDI using system panel techniques. Also, we do not examine
any particular country in depth. We use data on 72 countries from 1960 to
1995. Thus, our investigation provides evidence based on a cross section of
countries.

Econometric Framework

This section describes two econometric methods that we use to assess the
relationship between FDI inflows and economic growth. We first use sim-
ple ordinary least squares (OLS) regressions with one observation per
country over the 1960-95 period. Second, we use a dynamic panel proce-
dure with data averaged over five-year periods, so that there are seven pos-
sible observations per country between 1960 and 1995.

OLS Framework

The pure cross-sectional OLS analysis uses data averaged from 1960-95.
The data include one observation per country and heteroskedasticity-
consistent standard errors. The basic regression takes the form:

GROWTH, = o + BEDI, + y[CONDITIONING SETI; + &, (8.1)

where the dependent variable, GROWTH, equals real per capita gross
domestic product (GDP) growth, FDI is gross private capital inflows to a
country, and CONDITIONING SET represents a vector of conditioning
information.
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Motivation for the Dynamic Panel Model

The dynamic panel approach offers advantages to OLS and also improves
on previous efforts to examine the FDI-growth link using panel procedures.
First, using panel data—that is, pooled cross-section and time-series data—
to make estimates allows researchers to exploit the time-series nature of the
relationship between FDI and growth. Thus, the panel approach included
more information than the pure cross-country approach with positive ram-
ifications on the precision of the coefficient estimates. Second, in a pure
cross-country instrumental variable regression, any unobserved country-
specific effect becomes part of the error term, which may bias the coefficient
estimates (as we explain in detail below). Thus, if there are country-specific
fixed effects that are not included in the conditioning set and that help
explain economic growth, then the OLS procedure may produce erroneous
estimates on the FDI coefficient. The panel procedures control for country-
specific effects. Third, unlike existing pure cross-country studies that use
instrumental variables to control for the potential endogeneity of FDI, the
panel estimator controls for the potential endogeneity of all explanatory
variables. This distinction is important. If the other growth determinants
besides FDI are endogenously determined with growth, which seems
likely since the other growth determinants include inflation, government
size, and the black market premium, among others, and if the estimation
procedure does not account for this endogeneity, then this could bias
FDI's estimated coefficient and standard error. Finally, the panel estima-
tor that we employ accounts explicitly for the biases induced by including
initial real per capita GDP in the growth regression. Since initial real per
capita GDP is a component of the dependent variable, economic growth,
including this variable as a regressor may bias both the coefficient esti-
mates and their standard errors, potentially leading to erroneous conclusions.
For these reasons, we augment the OLS regressions with panel estimates.

Detailed Presentation of the Econometric Methodology

We use the GMM estimators developed for dynamic panel data. Our panel
consists of data for a maximum of 72 countries from 1960-95, though capital
flow data do not begin until 1970 for many countries. We average data over
nonoverlapping, five-year periods, so that, data permitting, seven observa-
tions per country (1961-65, 1966-70, etc.) are made. Thus, we exploit the time-
series, along with the cross-country, dimension of the data. Consider the
following regression equation:

Yie = Yirr =@ =Dy, +B’X;, +M; + &, (8.2)
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where y is the logarithm of real per capita GDP, X represents the set of
explanatory variables (other than lagged per capita GDP), 1 is an un-
observed country-specific effect, € is the error term, and the subscripts i and
t represent country and five-year time period, respectively. Specifically, X
includes FDI inflows to a country as well as other possible growth deter-
minants. We also use time dummy variables for each five-year period to
account for period-specific effects, though these are omitted from the equa-
tions in the text. We can thus rewrite equation 8.2:

Yie = O +B'X + M + 85 (8.3)

To eliminate the country-specific effect, take first differences of equation
8.3:

Yie = Yiuor = (Yoo = Yipoa) + B(Xi — Xiion) + (€10 — €140)

Thus, this eliminates potential biases associated with unobserved fixed,
country effects.

Instrument variables are required to deal with both the endogeneity of all
the explanatory variables and the problem that the new error term €; ,— €; ,,
which is correlated with the lagged dependent variable y; ,; — y; .-», creates
because of the routine inclusion of lagged values of the dependent variable
as a regressor. Under the assumptions that the error term is not serially
correlated, and the explanatory variables are weakly exogenous (i.e., the
explanatory variables are uncorrelated with future realizations of the error
term), the GMM dynamic panel estimator uses the following moment con-
ditions, where s and t indicate the five-year period under evaluation:

Elyiis-(€s —€,4)] =0 fors 2 2;t=3,...,T (8.4)
E| X s (e —€,4)]=0 fors 2 2;t=3,...,T (8.5)

We refer to the GMM estimator based on these conditions as the difference
estimator.

There are, however, conceptual and statistical shortcomings with this
difference estimator. Conceptually, we would also like to study the cross-
country relationship between financial development and per capita GDP
growth, which is eliminated in the difference estimator. When the explana-
tory variables are persistent over time, lagged levels make weak instru-
ments for the regression equation in first differences. Instrument weakness
influences the asymptotic and small-sample performance of the difference
estimator. Asymptotically, the variance of the coefficients rises. In small
samples, weak instruments can bias the coefficients.

To reduce the potential biases and imprecision associated with the usual
estimator, we use a new estimator that combines in a system the regression
in differences with the regression in levels. The instruments for the regres-
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sion in differences are the same as above. The instruments for the regres-
sion in levels are the lagged differences of the corresponding variables.
These are appropriate instruments under the following additional assump-
tion: although there may be correlation between the levels of the right-hand
variables and the country-specific effect in equation 8.3, there is no cor-
relation between the differences of these variables and the country-
specific effect. The following equation specifies this more formally, where
p, 4, and t indicate time periods:

E\Yivep M| = E|Yipug M| and E| Xy i | = E[ Xipag M|
forallpandg  (8.6)

The additional moment conditions for the second part of the system (the
regression in levels) are:

E\(Yiros = Yipos1) (M +€:,)] =0 fors =1 (8.7)
E|(Xiios = Xios1) (M +€:,)] =0 fors =1 (8.8)

Thus, we use the moment conditions presented in equations 8.4, 8.5, 8.7,
and 8.8, use instruments lagged two periods (¢ - 2), and employ a GMM pro-
cedure to generate consistent and efficient parameter estimates.!
Consistency of the GMM estimator depends on the validity of the instru-
ments. To address this issue we consider two specification tests. The first is
a Sargan test of overidentifying restrictions, which tests the overall validity
of the instruments by analyzing the sample analog of the moment conditions
used in the estimation process. The second test examines the hypothesis that
the error term ¢; ; is not serially correlated. In both the difference regression

1. We use a variant of the standard two-step system estimator that controls for het-
eroskedasticity. Typically, the system estimator treats the moment conditions as applying to
a particular time period. This provides for a more flexible variance-covariance structure of the
moment conditions because the variance for a given moment condition is not assumed to be
the same across time. The drawback of this approach is that the number of overidentifying
conditions increases dramatically as the number of time periods increases. Consequently, this
typical two-step estimator tends to induce overfitting and potentially biased standard errors.
To limit the number of overidentifying conditions, we follow Beck and Levine (2003) by
applying each moment condition to all available periods. This reduces the overfitting bias of
the two-step estimator. However, applying this modified estimator reduces the number of
periods by one. While in the standard estimator time dummies and the constant are used as
instruments for the second period, this modified estimator does not allow the use of the first
and second periods. We confirm the results using the standard system estimator.

Recall that we assume that the explanatory variables are “weakly exogenous.” This means
they can be affected by current and past realizations of the growth rate but not future real-
izations of the error term. Weak exogeneity does not mean that agents do not take expected
future growth into account in their decision to undertake FDI—rather, it means that unantic-
ipated shocks to future growth do not influence current FDI. We statistically assess the valid-
ity of this assumption.
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and the system difference-level regression, we test whether the differenced
error term is second-order serially correlated (by construction, the differ-
enced error term is probably first-order serially correlated even if the origi-
nal error term is not).

The panel procedure also has disadvantages and limitations. The major
disadvantage relative to a pure cross-country comparison is that this study
focuses on economic growth and seeks to abstract from business cycles and
crises. To use panel procedures, however, the data are averaged over five-
year periods, which may not eliminate higher frequency forces. Thus, to
assess the robustness of the results, we employ both OLS techniques that use
data averaged over more than 35 years and panel techniques that use data
averaged over five-year periods. Furthermore, the panel procedure has lim-
itations in that it does not solve all of the problems associated with cross-
country regressions. For instance, FDI may have complex dynamic effects,
such that the impact of FDI is different from the short run to the long run. We
provide some sensitivity checks along this dimension by presenting results
based on data averaged over both 35 years and 5 years. Nevertheless, this
study does not attempt to trace the potential time-varying effects of FDI on
growth. Finally, this study provides an aggregate examination. While a mul-
titude of firm-level and industry-level studies of FDI exist, in particular coun-
tries that attempt to assess the effects of specific policies (see the chapters by
Moran as well as Lipsey and Sjoholm in this volume), this study undertakes
a general assessment of the relationship between FDI and growth.

Data

We collected FDI data from two sources. First, we use data from the World
Bank’s ongoing project to improve the accuracy, breadth, and length of
national accounts data (Kraay et al. 1999). Second, we confirm the findings
using the IMF’s World Economic Output (2001) data on openness. We now
define each variable.

B FDIequals gross FDI inflows as a share of GDP. We confirm the results
using FDI inflows per capita.?

B GROWTH equals the rate of real per capita GDP growth.

2. Countries in the sample: Algeria (DZA), Argentina, Australia, Austria, Belgium, Bolivia,
Brazil, Cameroon, Canada, Central African Republic, Chile, Colombia, Congo, Costa Rica,
Cyprus, Denmark, Dominican Republic, Ecuador, El Salvador, Egypt, Finland, France, Gambia,
Germany, Ghana, Britain, Greece, Guatemala, Guyana, Haiti, Honduras, Hong Kong, India,
Indonesia, Ireland, Israel, Italy, Jamaica, Japan, Kenya, Lesotho, Malaysia, Malta, Mauritius,
Mexico, Netherlands, New Zealand, Nicaragua, Niger, Norway, Pakistan, Panama, Papua
New Guinea, Paraguay, Peru, Philippines, Portugal, Republic of Korea, Rwanda, Senegal, Sierra
Leone, South Africa, Spain, Sri Lanka, Suriname, Sweden, Switzerland, Syria, Togo, Thailand,
Trinidad and Tobago, Uruguay, United States, Venezuela, Zaire, Zimbabwe.
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To assess the link between international capital flows and economic
growth and its sources, we control for other growth determinants: Initial
income per capita equals the logarithm of real per capita GDP at the start of
each period, so that it equals 1960 in the pure cross-country analyses and,
thereafter, the first year of each five-year period in the panel estimates.
Average years of schooling equals the average years of schooling of the working-
age population. Inflation equals the average growth rate in the consumer price
index. Government size equals the size of the government as a share of GDP.
Openness to trade equals exports plus imports relative to GDP. Black market
premium equals the black market premium in the foreign exchange market.
Private credit equals credit by financial intermediaries to the private sector
as a share of GDP (Beck, Levine, and Loayza 2000).

Tables 8.1a and 8.1b present summary statistics and correlations using
data averaged over the 1960-95 period, with one observation per country.
There is considerable cross-country variation. For instance, the mean per
capita growth rate for the sample is 1.9 percent per annum, with a standard
deviation of 1.8. The maximum growth rate was enjoyed by South Korea
(7.2), while Niger and Zaire suffered with a per capita growth rate of worse
than —2.7 percent per annum. In the five-year periods, the minimum value
is —10.0 percent growth (Rwanda 1990-95), and a number of countries expe-
rienced five-year growth spurts of greater than 8 percent per annum. The
data also suggest large variation in FDI with the average of 1.1 percent of
GDP. Malaysia as well as Trinidad and Tobago had FDI inflows of more
than 3.6 percent of GDP over the entire 1960-95 time period, while Sudan
essentially had no FDI over this period. In terms of five-year periods, the
maximum value of FDI was 7.3 percent of GDP (in Malaysia from 1990-95).
The variability over five-year periods is much larger than when using lower-
frequency data. Although tables 8.1a and 8.1b do not suggest a simple, pos-
itive relationship between FDI and growth, we will see that many growth
regression specifications yield a positive coefficient on FDL

Results

This study estimates the effects of FDI inflows on economic growth after
controlling for other growth determinants and the potential biases induced
by endogeneity, country-specific effects, and the inclusion of initial income
as a regressor. Moreover, we examine whether the growth effects of FDI
depend on the recipient country’s level of educational attainment, eco-
nomic development, financial development, and trade openness.

Findings

Table 8.2 shows that the exogenous component of FDI does not exert a reli-
able, positive impact on economic growth. The table presents OLS and panel
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Table 8.1a Summary statistics, 1960-95

Standard Minimum Maximum
Mean deviation value value

Growth rate 1.89 1.81 -2.81 7.16
School (years of school in 1960) 5.01 2.51 1.20 11.07
Inflation rate 0.16 0.18 0.04 0.91
Government size (government

consumption/GDP) 0.15 0.05 0.07 0.31
Openness to trade

(exports + imports/GDP) 0.60 0.37 0.14 2.32
Black market premium 0.23 0.49 0.00 2.77
Private credit 0.40 0.29 0.04 1.41
FDI (as a share of GDP) 0.011 0.010 0.000 0.043

estimates using a variety of conditioning information sets. In the OLS regres-
sions, initial income and average years of schooling enter significantly and
with the signs and magnitudes found in many pure cross-country regres-
sions. FDI does not enter these growth regressions significantly. When we
move to the five-year panel data, FDI enters three of the regressions signifi-
cantly but not the other four. FDI enters the regressions significantly and pos-
itively in the regression that includes only initial income per capita and
average years of schooling as control variables. FDI remains significantly
and positively linked with growth when controlling for inflation or govern-
ment size. However, FDI becomes insignificant once we control for trade
openness, the black market premium, or financial development. In sum, FDI
is never significant in the OLS regressions and becomes insignificant in the
panel estimation when controlling for financial development or when con-
trolling for international openness as proxied by either the trade share or the
black market premium.3

Furthermore, the coefficient on FDI is unstable in the panel regressions,
ranging from 323 (when controlling for initial income, schooling, and infla-
tion) to —34 (when controlling for initial income, schooling, and financial
development). Changes in the sample do not cause this instability. When
the regressions are restricted to have the same number of observations, the

3. While some may argue that it is inappropriate to control for trade openness in assessing
the relationship between FDI and growth because trade openness may be closely associated
with FDI openness, we disagree. It is important to know whether there is an independent rela-
tionship between FDI and growth or whether FDI is some general proxy for openness, rather
than representing a specific measure of FDI’s effect on growth. Moreover, the FDI-growth
results do not hold in any of the OLS regressions and the FDI-growth results vanish in the
panel regressions even without controlling for trade openness or the black market exchange
rate premium.
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coefficient on FDI remains unstable.* Note that the Sargan and serial cor-
relation tests do not reject the econometric specification. The table 8.2
regressions do not reject the null hypothesis that FDI does not exert an
independent influence on economic growth.

We also assess whether the impact of FDI on growth depends heavily on
the stock of human capital (table 8.3). Borensztein, De Gregorio, and Lee
(1998) find that in countries with low levels of human capital the direct
effect of FDI on growth is negative, though sometimes insignificant. But
once human capital passes a threshold, they find that FDI has a positive
growth effect. The rationale is that only countries with sufficiently high
levels of human capital can exploit the technological spillovers associated
with FDI. Thus, we include the interaction term FDI*School, which equals
the product of FDI and the average years of schooling of the working-age
population.

Table 8.3 shows that the lack of FDI impact on growth does not depend
on the stock of human capital. In the OLS regressions, FDI and the interac-
tion term do not enter significantly in any of the six regressions. In the panel
regressions, FDI and the interaction term occasionally enter significantly,
but even here the results do not conform to theory. Namely, when FDI and
the interaction term do enter significantly, the term on FDI is significant and
the coefficient on the interaction term is negative. This suggests that FDI is
only growth enhancing in countries with low educational attainment. These
counterintuitive results may result from including schooling, FDI, and the
interaction term simultaneously.® When excluding schooling, however,
the regressions do not yield robust results with a positive coefficient on
the interaction term.

Finally, we also examined the importance of human capital using an alter-
native specification. Instead of including the interaction term FDI*School,
we created a dummy variable, D, that takes on the value 1 if the country
has greater than average schooling and 0 otherwise. We then included the
term FDI*D. This specification also indicated that FDI's impact on growth

4. Also, note that the coefficient on FDI is frequently, though not always, an order of magni-
tude larger in the panel than the OLS regressions. We speculate that this occurs because of
more volatile data. When we restrict the sample to wealthier countries (which are also coun-
tries with less volatile growth rates), the panel coefficient on FDI is similar to the OLS regres-
sion coefficients. Similarly, when we use the IMF’s World Economic Outlook data, which
contains fewer and very poor, highly volatile countries than the World Bank data, the panel
coefficients are closer to the coefficients from the OLS regressions. These estimates are con-
sistent with the view that short-run fluctuations in the investment environment, and hence
FDJ, are associated with large, though temporary, booms and busts in economic performance.
Thus, the use of higher frequency data produces larger (though still insignificant) coefficients
on FDI than pure cross-country regressions with data averaged over the 1960-95 period.

5. This conjecture is supported by the observation that no country passes the inflection point.
For instance, from the panel results in regression six, 351 divided by 108.6 equals 3.23, but the
highest level of school attainment is 2.4 in Denmark.

206 DOES FDI PROMOTE DEVELOPMENT?



(abed jxau senunuoo ajqe;})

(216'0) (8ez0) (609°0) (viv'0) (09L°0) (625°0) (8¥2°0) (1€90) (6¥00) (69v°0) (LS0°0) (268°0) (900°0) (285°0)

YeV'6— 1E6°Le  LIGVE- YS8VL ¥G8'022 8552k SYOLL L/90F Gbe'Glg 86S9F ££6'22¢ 2582 /91202 £SG°CH a4

(eee'0) (100°0) (2200) (000°0)

0sc’t vIL'L c9cc /6€°} qHPaIo 10}08S-81eAld

(g82°0) (222°0) (s¥9°0) (26£°0)

G0G' - 820 k- 06G°0— 2620~ qwniwa.d jexiew yoelg

(sze0) (62€0) (0000) (059°0)

¥99°'L  /2¥'0 0e8't €640 =9pel} 0} sseuuadQ

(g91°0) (221°0) (090°0) (828°0)

96.°2— ¥58°0- L9'9— €80°0- #9ZIS JUBWUIBA0D)

(6v6°0) (55€°0) (6£8°0) (¥£0°0)

191°0— 86EL 188°0- L/E°€- auoneju|

(969°0) (100°0) (0g20) (£00°0) (955°0) (L00°0) (296°0) (000°0) (S61°0) (000°0) (28+°0) (000°0) (L0¥°0) (000°0) Buliooyos jo

L19'L  GLL'Z  9/G2- Ov8L  08v2 1992 9600 vE6'Z 0.9 6.6'C 6298  ¥.LLC 1SSC  2SLC sieah abelany

(629°0) (0000) (SHP0) (000°0) (802°0) (£000) (2280) (900°0) (005°0) (S00°0) (¥Sz'0) (£00°0) (¥S8°0) (800°0) <ejdeo Jed

80S°0— €v9'l— 02L0 ViV l— [990- 6L k- €€20 982 }— 23S +— vlZ - 920€- 922 l— 2S¢ 0- SLbI- awooul [eny|

(899°0) (0000) (2ec0) (0000) (9L2°0) (9000) (652°0) (F20°0) (€0€'0) (GLOO) (vIe0) (200°0) (968°0) (600°0)

1022 20L'LL 962G  6/S'LL L6€2 €0k  9¥9'S 2229  OP90L— €98L  v2E6  28LL €2L0- L6L9 uBisuo

loued S70 |sued ST1O [dued S1O lsued STO [dued S71O Isued STO0  |dued S0 19s uonew.Ioul
z 9 S v € z 1 Buuonipuod

G6-096 | spouiad seah-g ‘suoissaibal |4 pue yimoly g'g ajgel

207



"SoN|eA JUaIOI900 S8leWIISe Mojaq sasayjuaied Ul ate senjea-d "yimmoib 4go endeo Jad [eal si a|qeliea Juspuadaq :Se10N

"UOIe[81I0D [BLIBS JOPIO-PUODAS OU JIgIYXd UoISSaibal aoualapip-1Sil) 8y} Ul S10118 8y} Jeys si sisaylodAy |Inu ey ‘e
‘s|enpisal 8y} YIM pale|aii09 JouU aie sjuswnisul a8y} eyl si siseyiodAy ||nu eyl p
‘spouad Jeak-aAl} 8sn suonewss [pued "o

‘(9]gBlUBA + |)UT SB papnjoul SI 8|qeleA siy) ‘uoissalbal ay) Ul 'q

‘(ajqeueA)uT Se papnjoul SI 8jqeleA siy) ‘uoissalbal syl u| e

sasenbs jses| Aeuipio = S0

9520 ¥€2°0 5080 0850 1680 2260 6£6°0 o(enfea-d) ise}
uolje|a1i090 |elss
1610 ¥0€°0 20€°0 662°0 9G6/°0 0420 8600 p(enfea-d) 1sey uebieg
0150 18¥°0 6020 8520 8€2°0 1820 8620 (peisnipe) .4
Zve ¥9 e 19 092 99 112 19 €/2 89 0.2 89 6.2 89  oSUOIBAISBSJO JO J8qWINN
loued S71O0 |Bued STO [Pued ST1O 1dued STO [dued ST1O  Idued  STO  |dued S0 19s uopew.oul
L 9 S v € z I Buiuonipuod

(penunuoo) suoissaibal |4 pue yimolr) g-'gajgel

208



(abed jxau senunuoo ajqe;})

(r100)  (909°0) (000°0)  (£18°0) (gez0)  (952°0)  (€900)  (s820) (861L°0)  (266°0) (9€0°0)  (G€6°0)
909'80l— 2¥0'€e- S¥6'EYe— ¥800L O0v9'8y— GO06'LL— €€2°0S2— 6LL2k— LOSL9L— LY 0-  266'€8l— 0SEC |00YoS,1a4
(0000) (g8v'0) (0000) (026'0) (0¥00)  (8190)  (#00°0) (¥09°0)  (820°0) (eg6'0) (0L00)  (L06°0)
000'kSE 8/0°9F 288189 €9¥'2— 8/F'GGL  +82'8Z  YEE'88S  6EL°GE SE6'/9S  09t'S G/S' L.y S8SL a4
(r100) (22600  (6%5°0) (2820) qwniwaid
9622 1£0°0 0690 v1E0- 1o ew yoelg
(ovv0)  (128°0) (50000  (¥¥9°0)
90L't 800~ 450874 6610 ¢9peJ} 0} ssauuadQ
(er00)  (88€°0) (Gro0)  (2£8°0)
gvg /-  S8G0- €e20l- 220~ £8ZIS JUBWIUIBA0Y)
(9200) (2500 (9850)  (5€0°0)
656'9- 2l8e- €82 8/8°¢- quoneyu|
(0000) (t000) (161L'0)  (9000) (kpE0)  (00000)  (S5L00)  (2000)  (9200)  (000°0) (LELO)  (LOOO) Buliooyos jo
9LvE GIbE 02G°S 1862  2l9¢C 2s0'e 1092} ozke £81°GlL 8112 G20 12.'2 sieah abelany
(zt00)  (e000) (8ez0)  (z000) (e650)  (2000)  (S62°0) (50000  (160°0) (€00°0)  (1S¥°0)  (800°0) eeldeo Jad
ey8'e- 168 L—  L€90- 06l k- G290-  8€T -  9vEe- 182 1— 8L ST S - e A R awooul [e
(e1s0) (62000 (1590) (200°0) (621°0) (£60°0) (0z1°0) (21000  (2s20) (e00'0) (28800  (LLOO)
LL9y— 2189 09v'e-  0S2L 2889 0509 68112 2L G911 l2L°L ¥0G'1 1¥89 juBisuo
|oued sS10 |sued s10 |aued s10 |aued s10 |aued s10 laued s10 19s uonewIOuI

S

14

€

4

I

Buuonipuod

suoissaibai uoneonps pue ‘|ad ‘ymmoldsy ¢'g ajqel

209



"SON|eA JUSIOI909 SajeWIIS MOjaq sasayjuaied ul a1e sanjea-d "ymoib 4go endeod Jad [eal si s|qeuea Juspuadaq :SeloN

'UOIe[21I0D [BLIBS JOPIO-PUODAS OU JIgIYXd UoISsaibal aoualapip-1Sil) 8y} Ul S10118 8y} Jeys si sisaylodAy |Inu ey e
‘S|enpisal 8y} YIM paje|aii09 Jou aJe sjuawnilsul 8y} Jeys si sisayiodAy ||nu ay) p

‘spollad Jeak-aAl} 8sh suoieWIISd |dued "0

‘(8]qeueA + |)uT Sk papnjoul s 8|geleA siy) ‘uoissalbal syl u| °q

‘(81qeuUEeA)uT] Se papn|oul S| 8|qeleA SIy} ‘uoissaibal ay) U] e

sasenbs jses| Aleuipio = S0

8510 €820 €120 9050 2ee0 s(enrea-d)
1S8} UOole|elI00 |elas

¥2£0 9820 8280 0690 ove0 p(enea-d) 1sey uebleg
161°0 ¥20 9220 G/20 9220 (peisnipe) .4

092 99 112 19 €12 99 0.2 89 6.2 89 -SuoleAIssqo
JO JaquinN
[oued s10 |oued s10 [oued s10 [oued s10 |1oued s10 19s uopew.Ioul
] v € z i Bujuonipuo)

(penunuoo) suoissaibal uoneoNpa pue ‘|g4 ‘ymoldy) ¢'g ajqel

210



does not robustly vary with the level of educational attainment. While
some may interpret the results in table 8.3 as suggesting that the coefficient
on FDI becomes significant and positive in the panel regressions when con-
trolling for the interaction with schooling, we note that (1) the interaction
terms are frequently insignificant, (2) the signs do not conform with theory,
and (3) the OLS regressions suggest a fragile relationship.

Since Blomstrém, Lipsey, and Zejan (1994) argue that very poor coun-
tries—countries that are extremely technologically backward—are unable to
exploit FDI, we reran the regressions using the interaction term, FDI*Income
per capita. Table 8.4 shows, however, that a reliable link between growth and
FDI when allowing for FDI's impact on growth to depend on the level of
income per capita does not exist.®

Table 8.5 assesses whether the level of financial development in the recip-
ient country influences the growth-FDI relationship. Better-developed
financial systems improve capital allocation and stimulate growth (Beck,
Levine, and Loayza 2000). Capital inflows to a country with a well-developed
financial system may, therefore, produce substantial growth effects. Thus,
we reran the regressions using the interaction term FDI*Credit.

Although the OLS regressions in table 8.5 suggest that FDI has a positive
growth effect, especially in financially developed economies, the panel evi-
dence does not confirm this finding. The panel regressions never demon-
strated a significant coefficient on the FDI-financial development interaction
term. On net, these results do not provide much support for the view that
FDI flows to financially developed economies exert an exogenous impact
on growth.

Table 8.6 assesses whether the relationship between FDI and growth
varies with the degree of trade openness. Balasubramanyam, Salisu, and
Sapsford (1996, 1999) find evidence that FDI is particularly good for eco-
nomic growth in countries with open trade regimes. Thus, we include an
interaction term of FDI and openness to trade in the table 8.6 regressions.
The FDI*Trade interaction term does not enter significantly in any of the
OLS regressions. While the FDI*Trade interaction term enters significantly
at the 0.10 level in three of the panel regressions, it enters insignificantly in
the other three. In sum, we do not find a robust link between FDI and
growth even when allowing this relationship to vary with trade openness.

While FDI flows may go hand in hand with economic success, they do not
tend to exert an independent growth effect. Thus, by correcting statistical

6. The only regression where the interaction enters significantly is the regression controlling
only for the black market premium. Even here, however, the interaction term enters nega-
tively, and does not alter the relationship for hardly any country in the sample because the
cutoff is so high, e.g., the logarithm of real per capita GDP would have to be greater than
1114.7 divided by 110.4 equals 10.1, which is the case for only a handful of countries during
the end of the sample.
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shortcomings with past work this study reconciles the broad cross-country
evidence with microeconomic studies.

Sensitivity Analyses

We conduct a number of sensitivity analyses to assess the robustness of the
results. First, we use a standard instrumental variable estimator in a pure
cross-country context (one observation per country) and reexamine whether
cross-country variations in the exogenous component of FDI explain cross-
country variations in the rate of economic growth. We use GMM.” We also
use linear moment conditions, which amounts to the requirement that the
instrumental variables (Z) are uncorrelated with the error term in the growth
regression in equation 8.1. The economic meaning of these conditions is that
the instrumental variables can only affect growth through FDI and the other
variables in the conditioning information set. To test this condition, we test
the overidentifying restrictions, and we cannot reject the given moment con-
ditions. The GMM results confirm this study’s results.

Second, we confirm this study’s findings using two alternative estima-
tors. Instead of using Calderon, Chong, and Loayza’s (2000) method of lim-
iting the possibility of overfitting by restricting the dimensionality of the
instrument set (described above), we use the standard system estimator.
In addition, although the standard estimator and Calderon, Chong, and
Loayza’s (2000) modification are two-step estimators where the variance-
covariance matrix is constructed from the first-stage residuals to allow for
nonspherical distributions of the error term (and thereby get more efficient
estimates in the second stage), these two-step GMM estimators sometimes
converge to their asymptotic distributions slowly. This tends to bias the
t-statistics upward. Nonetheless, we reran the regressions using the first-
stage results, which assume homoskedasticity and independence of the
error terms.

Third, we used a variety of alternative samples and specifications. As
noted by Blonigen and Wang (in this volume), there may be concerns about
mixing rich and poor countries in empirical studies of FDI and growth.
Nonetheless, limiting the sample to developing countries—i.e., countries
not classified by the World Bank as high-income economies—does not alter
the findings. Also, when using a common sample across all of the regres-
sions, the results do not change. Similarly, using the natural logarithm of
FDI does not alter the conclusions. We also considered exchange rate volatil-
ity, changes in the terms of trade in the regression, and various combinations
of the conditioning information set (Levine and Renelt 1992). Including these
factors did not alter the conclusions. This study does not prove that FDI
is unimportant. Rather, this cross-country analysis—in conjunction with

7. Two-stage instrumental variable procedures produce the same conclusions.
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microeconomic evidence—reduces confidence in the belief that FDI acceler-
ates GDP growth.

Fourth, we examined whether FDI affects productivity growth using the
Easterly and Levine (2001) measure of total factor productivity (TFP). We
found that FDI does not exert a robust impact on TFP.

Fifth, we examined portfolio inflows and found that they do not have a
positive impact on growth.

Finally, we repeated the analyses using the IMF’s World Economic Outlook
2001 new database on international capital flows. The IMF cleaned the data
and extended the findings through the end of 2000. The results are very
similar to those reported above, so we do not report them.

Conclusion

FDI has increased dramatically since the 1980s. Furthermore, many coun-
tries have offered special tax incentives and subsidies to attract foreign cap-
ital. An influential economic rationale for treating foreign capital favorably
is that FDI and portfolio inflows encourage technology transfers that accel-
erate overall economic growth in recipient countries. While microeconomic
studies generally, though not uniformly, shed pessimistic evidence on the
growth effects of foreign capital, many macroeconomic studies find a posi-
tive link between FDI and growth. Previous macroeconomic studies, how-
ever, do not fully control for endogeneity, country-specific effects, and the
inclusion of lagged dependent variables in the growth regression.

After resolving many of the statistical problems plaguing past macroeco-
nomic studies and confirming our results using two new databases on inter-
national capital flows, we find that FDI inflows do not exert an independent
influence on economic growth. Thus, while sound economic policies may
spur both growth and FD], the results are inconsistent with the view that
FDI exerts a positive impact on growth that is independent of other growth
determinants.
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