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Abstract

The aim of this paper is to provide an updated analysis of the causality

between foreign direct investment (FDI) and growth, while, at the same time,

controlling for the in�uence of social and macroeconomic variables within a

trivariate framework. A panel of 58 countries is used, over the 1980-2004

period. The considered variables are the "traditional" ones, i.e. the FDI to

GDP ratio and real GDP per capita, plus a selection of macro and socio-

economic indicators (e.g. openness to trade or primary completion rate). A

panel VAR model is used, which is inspired from Arellano and Bond (1991) as

well as from Blundell and Bond (1995), and relies on the generalized method

of moments (GMM) estimator. The results of this study provide no clear cut

evidence on the growth-e¤ects of FDI. Furthermore, it shows that the factors
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that cause GDP and FDI may be di¤erent according to the level of income of

the country.

Keywords: Foreign Direct Investment, Economic Growth, Granger Causal-

ity, Dynamic Panel Data Model
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1 Introduction

During the two past decades, the role of foreign direct investment (FDI) has

become more and more important for developing countries. Indeed, it increased

rapidly during the late 1980s and the 1990s in almost every region of the world.

According to the World Bank (2007), global FDI �ows reached a record of

1.1$ trillion in 2006 and there has been a continuing rise in FDI in�ows to

developing countries. In recent years, FDI out�ows from large developing

countries is also on the rise. For example, since 2004 FDI �ows from India into

the United Kingdom have exceeded �ows from the United Kingdom to India.

This evolution and changing patterns in world FDI �ows has been synchronous

with a shift in emphasis among policymakers in developing countries to attract

more FDI (through tax incentives and subsidies to foreign investors). FDI-

friendly policies are based on the belief that FDI, apart from bringing in capital

and creating jobs, has several positive e¤ects which include productivity gains,

technology transfers and the introduction of new managerial skills and know-

how into the domestic market.

Nevertheless, it can also happen that FDI may harm the host economy

(see Herzer et al. (2006)), for instance when foreign investors claim scarce

resources or reduce investment opportunities for local investors. There is also

some concern that no positive knowledge spillovers may �nally occur within

developing countries, because multinationals will prove able to protect their

�rm-speci�c knowledge, or because they may buy their inputs from foreign

rather than local suppliers.

These ambiguities have openned the scope for a large empirical literature
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on the bene�ts of FDI on growth, although it is fair to say that the evidence

gathered so far remains relatively ambiguous. While some authors found no

signi�cant relation between FDI and growth, other ones showed either an un-

conditional positive link between these two variables or a relationship that is

conditional to particular characteristics of the host country, such as the level

of human capital or the depth of the �nancial system. At least two reasons ex-

plain these mixed results. First, most of the authors analyzed the correlation

between FDI and growth using a regression analysis framework that is silent

on the causality between these two variables. Second, in the studies that do

address the causality issue, the in�uence of other social and economic variables

are seldom taken into account directly within the model and, in many cases,

these are simply ignored.

This paper is aimed at addressing both issues simultaneously. Based on a

large sample including both developed and developing countries, it analyses the

causality, not the correlation, between FDI and GDP, and, at the same time,

directly introduces into the regressions social and economic variables. Granger-

causality tests are performed within a dynamic panel data model (di¤erence

and system generalized method of moments (GMM) estimators) and with a

careful selection procedure regarding the number of lags of the independent

variables.

This paper proceeds as follows. Section 2 provides a literature review of

the relationship between FDI and economic growth. Section 3 describes the

econometric framework for testing Granger causality within a dynamic panel

data model, while section 4 presents the data and section 5 summarises the

empirical �ndings. Section 6 concludes.
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2 FDI and growth: a selected survey

Roughly speaking, the literature has evolved along two avenues: (i) studies

that abstract from causality issues but include control variables and (ii) studies

that do the opposite. A selection of representative examples of each approach

is �rst presented below1 and a last subsection discusses in greater details the

rare and recent studies that combine both approaches simultaneously.

2.1 Correlation studies with control variables

Balasubramanyam et al. (1996) use cross-country data averaged over the pe-

riod 1970-1985 for a sample of 46 developing countries and �nd that trade

openness is crucial for acquiring the potential growth impact of FDI. Morever,

their estimates indicate that FDI has stronger e¤ects on growth than domestic

investment, which may be viewed as a con�rmation of the hypothesis that FDI

acts as a vehicle of international technology transfer.

Borensztein et al. (1998) test the correlation between FDI and GDP in

a cross-country regression framework with 69 developing countries over two

separate time-periods 1970-1979 and 1980-1989. They �nd that the e¤ect of

FDI on growth depends on the level of human capital in the host country and

that FDI has positive growth e¤ects only if the level of education is higher

than a given threshold.

On the basis of panel data and time series regression analysis, De Mello

(1999) found that the relationship between FDI and economic growth tends

1For further references on the FDI-growth empirical studies, see table 7.1 in the Appendix of
the extended version of this paper.
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to be weak and conditional on host country characteristics that are taken into

account by a country-speci�c term incorporated in the panel data procedure.

Alfaro et al. (2004) examine the links among FDI, �nancial markets and

economic growth using cross-country data from 71 developing and developed

countries averaged over the period 1975-1995. Their empirical evidence sug-

gests that FDI plays an important role in contributing to economic growth but

the level of development of local �nancial markets is crucial for these positive

e¤ects to be realised.

Carkovic & Levine (2005) use the GMM dynamic panel data estimator

with data averaged over seven 5-year periods between 1960 and 1995 for a

sample of 68 countries. Using econometric speci�cations that allow FDI to

in�uence growth di¤erently depending on national income, trade openness,

education and domestic �nancial development, they �nd that FDI does not

extert a robust and positive impact on economic growth.

Johnson (2006) models the potential of FDI in�ows to a¤ect host country

economic growth. This analysis is performed with both cross-section and panel

data for 90 countries during the period 1980 to 2002. The empirical part of the

paper �nds that FDI in�ows enhance economic growth in developing countries

but not in developed economies.

In sum, although diverse in terms of data coverage and empirical method-

ology, the above-mentioned studies suggest that the FDI-growth relationship

is not unique. It is conditioned by a number of other factors, such as trade

openness, �nancial depth or human capital, that deserve to be included in the

empirical setting.
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2.2 Causality studies

Choe (2003) analyses causal relationships between economic growth and FDI

in 80 countries over the period 1971-1995, by using a panel VAR model. The

results show that FDI Granger-causes economic growth, and vice-versa. How-

ever, the e¤ects are rather more apparent from growth to FDI than from FDI

to growth. On the basis of Toda-Yamamoto no-causality test, Chowdhury &

Mavrotas (2005) �nd that GDP causes FDI in Chile but not vice-versa. Re-

garding Malaysia and Thailand, their study suggest that there is bi-directional

causality. Frimpong & Oteng-Abayie (2006) also use Toda-Yamamoto no-

causality methodology and �nd in the case of Ghana a causality relationship

from FDI to GDP growth only during the post-structural adjustment program

period.

The above three studies are examples of "pure" causality analysis that

do not take into account any additional host country indicators. Apart from

these extreme cases, some papers include additional dimensions by comparing

results across countries with di¤erent characteristics or by splitting the sample

according to various economic criteria. However, they full short of a systematic

analysis of the impact of host country characteristics as they do not explicitely

include additional control variables into the empirical framework.

One of the earliest studies of this second group is Zhang (2001), who ex-

amines cointegration and causality between FDI and growth for 11 developing

countries in East Asia and Latin America covering the period 1970-1995. His

tests indicate cointegration and long-run Granger-causality from FDI to GDP

for �ve countries. Furthermore, he �nds that the role of FDI in host economies
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seems to be sensitive to host economic conditions. Basu et al. (2003) examine

the two-way link between FDI and growth for a panel of 23 developing countries

and the study period spans from 1978 through 1996. They analyse the coin-

tegrating relationship between these two variables, that reveals the existence

of a long-run relationship between FDI and GDP. Taking into account the

degree of liberalization of the countries, the authors found that that there is a

long-run causality from growth to FDI in relatively closed economies and that

there is bidirectional causality in both the long-run and the short-run in the

relatively open countries. Hansen & Rand (2006) analyze the Granger-causal

relationship between FDI and GDP in a sample of 31 developing countries for

the period 1970-2000. Using estimators for heterogeneous panel data they �nd

cointegration between FDI and GDP as well as between the share of FDI in

gross capital formation and in GDP. Their empirical evidence indicates that

FDI has a lasting impact on GDP, whereas GDP has no long-run impact on

FDI. They also �nd that a higher ratio of FDI in gross capital formation has

positive e¤ects on GDP. The authors interpret this �nding as evidence in favour

of the hypotheses that FDI has an impact on growth via knowledge transfers

and adoption of technologies. They use a panel VAR model but do not men-

tion how they treat the problem of correlation between the lagged dependant

variable and the �xed e¤ects which may lead to biaised results. Furthermore,

they consider the in�uence of development variables only within cross-plots.

By means of cointegration techniques on a country-by-country basis, Herzer et

al. (2006) examine the FDI-led growth hypothesis for 28 developing countries

over the period 1970-2003. They �nd that in the majority of countries FDI has

no signi�cant long-run impact on growth. They also came to the conclusion
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that, on the basis of simple scatter plots, there is no clear association between

the growth impact of FDI and the level of per capita income, the level of ed-

ucation, the degree of openness and the level of �nancial market development

in developing countries.

2.3 Causality studies with control variables

To our knowledge, there are only two studies that combine causality tests

with the inclusion of control variables referring to host country characteris-

tics in the empirical setting. The �rst one is Omran & Bolbol (2003), who

use cross-country regressions and Granger-causality analysis to show that, in

Arab countries, FDI will have a favorable e¤ect on growth if interacted with

�nancial variables at a given threshold level of development. They conclude

from their study that domestic �nancial reforms should precede policies pro-

moting FDI. The second paper is Nair-Reichert & Weinhold (2000), who use a

mixed �xed and random (MFR) panel data method to allow for cross country

heterogeneity in the causal relationship between FDI and growth. They exam-

ine 24 developing economies from 1971 to 1995. In addition to FDI, they also

consider the in�uence on GDP of gross domestic investment, openness to trade

and the rate of in�ation as exogeneous variables. The results suggest that the

relationship between investment and economic growth in developing countries

is highly heterogeneous and that there is some evidence that the impact of

FDI on growth rate is higer in more open economies.

The present paper is similar to the two above studies in terms of methodol-

ogy, but tries to improve the analysis in several dimensions. First, rather than
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using a limited number of countries, it relies on a large data set of 58 developed

and developing economies, enlarging the scope to identify relevant host country

characteristics. Second, it covers a long and more recent time period (1980-

2004), which coincides with the recent upsurge of world FDI �ows. Third,

it considers systematically two-way Granger-causality tests (Nair-Reichert &

Weinhold (2000) only consider one-way causality from FDI to growth) and

a variety of host country indicators (Omran & Bolbol (2003) only examine

�nancial indicators). Fourth, as Granger-causality results are sensitive to the

lags-length of the independent variables, it follows a rigourous lags selection

process. All the previous factors contribute to provide a more systematic and

robust evidence on the link between FDI and growth once controlling for host

country characteristics.

3 Econometric methodology

3.1 Granger causality

The basic de�nition of Granger-causality says that if a series y is better pre-

dicted by the complete universe of past information than by that universe

less the series x, then x Granger-causes y. In this paper, Granger-causality

tests will be performed with panel data, which present a problem associated

with dynamic panel data analyses. Holtz-Eakin et al. (1988) proposed a panel

VAR model estimated by means of the generalized method of moments (GMM)

estimators. This methodology has been further developed by, among other,

Arellano and Bond (1991) and Blundell and Bond (1995).
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The general dynamic relationship is characterized by the presence of lagged

regressors, which include apart from the causality-based variables (x and y,

i.e. FDI or per capita GDP), one additional control variable (z, e.g. infant

mortality rate):

yit = �+

mX
j=1

�jyi;t�j +
nX
l=1

�lxi;t�l +
rX
k=1

kzi;t�k + uit (1)

where t = 1; :::; T and i = 1; :::; N . The number of lags, m, n and r, will be

assumed �nite and shorter than the given time series. It is assumed that the

uit follow a one-way error component model

uit = �i + �t + �it (2)

where �i � IID(0; �2�) is the unobserved country-speci�c e¤ect, �t �

IID(0; �2�) represents period-speci�c e¤ects and �it � IID(0; �2�) the error

term. The dynamic panel data regressions described in (1) and (2) are char-

acterized by two sources of persistence over time. Autocorrelation due to the

presence of a lagged dependent variable among the regressors and individual

e¤ects characterizing the heterogeneity among the individuals. Since yit is a

function of �i, it follows that yi;t�1 is also a function of �i. Therefore, yi;t�1,

a right-hand regressor in (1) is correlated with the error term. This renders

the OLS estimator biased and inconsistent even if the �it are not serially cor-

related. The Arellano and Bond (1991) and the Blundell and Bond (1995)

GMM estimators are adequate to perform these estimations. In comparison

with the Arellano and Bond "di¤erence" GMM estimator, Blundell and Bond
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use a new estimator that combines in a system the regression in di¤erences

with the regression in levels ("system" GMM estimator)1. The test of whether

x Granger-causes y consists of a test of the hypothesis that �1 = �2 = ::: = �n

are equal to zero (Wald test) after controlling for y�s own lags and the in�uence

of additional controls (z).

3.2 Lags length selection

Results from causality tests are highly sensitive to the order of lags in the

autoregressive process. An inadequate choice of the lag length would lead to

inconsistent model estimates. Hsiao�s approach to select the optimal lag length

combines the Granger concept of causality and Akaike�s �nal prediction error

(FPE) criterion. The procedure is described in Hsiao (1979). As the sample

length is relatively short, the number of lags varies between one and four.

1. Consider Xt a univariate autoregressive process and determine the or-

der of the one-dimensional autoregressive process for Xt by using the FPE

criterion. Choose the lag, say m, that yields the smallest FPE and denote

the corresponding FPE as FPEx(m; 0) =
(N �T+m+1)
(N �T�m�1) �

SSE
N �T where N � T de-

notes the number of observations in the regression (N represents the number

of cross-sections and T the number of periods) and SSE is the sum of squared

residuals.

2. Treat Xt as a controlled variable with m lags and add lags of Yt to the

Xt univariate autoregressive process (considered under 1.). Determine the lag

order Yt , say n, that yields the smallest FPE assuming that the order of the

1As instruments, lagged (twice and more until the maximum) values of the dependent variable
are used. Remind that the number of instruments can not be higher than the number of countries.
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lag operator of Xt is the one speci�ed in step 1 and denote the corresponding

FPE as FPEx(m;n) =
(N �T+m+n+1)
(N �T�m�n�1) �

SSE(m;n)
N �T .

3. To check whether lagged value of Xt might pick up the e¤ects of lagged

Yt when Xt is treated as a one-dimensional autoregressive process, we let the

order of lags of Yt be �xed at n and let the order of lag of Xt vary from 1 to

m. Choose the order of lags of Xt that gives the smallest FPE (conditional on

the order of lag of Yt , being n), say m�, which may or may not be equal to m.

Reverse causality (whether Xt Granger-causes Yt ) is determined by re-

peating steps 1. to 3. with Yt as the dependent variable. The same procedure

is used in the trivariate case. Steps 1�and 2� correspond to steps 1 and 2,

respectively.

3�. Introduce Zt as the additional control variable. Use the FPE criterion

to determine the lag order of Zt , say r, assuming the lag orders of Xt and Yt

to be the ones speci�ed in step 2�(m and n, respectively). The corresponding

FPE is given by FPE(m;n; r) = (N �T+m+n+r+1)
(N �T�m�n�r�1) �

SSE(m;n;r)
N �T .

4�. There is the possibility that the order of lags of Xt and Yt might be

too high because of omitted variables e¤ects. To check this, let the lag orders

of Yt and Zt be �xed at the orders speci�ed in step 2�and 3�(n and r) and

let the order of lag of Xt vary from 1 to m. Compute the corresponding FPEs

and choose the order of lag that gives the smallest FPE, say m�, which may or

may not equal m. Then �x the order of lag of Xt and Zt at m� and r and let

the orders of lag of Yt vary from 1 to n. Compute the corresponding FPEs and

choose the order of lags of Yt that give the smallest FPE, say n�, which may

or may not be equal to n. Thus, the optimal model so identi�ed for predicting

Xt is the one including m� lagged Xt, n� lagged Yt and r lagged Zt.
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Repeat steps 1�to 4�for the Yt processs, treating other variables as control

variables.

This procedure for the lag length selection has been developed for time

series. In the case of panel data, it is necessary to assume that for each series,

the lag order is the same for all the cross-sections. This is coherent with the

fact that the dynamic panel data models that will be used do not provide

coe¢ cients for each country separately2.

3.3 Adjusting the number of instruments

Consistency of the GMM estimator depends on the validity of the instruments.

The Sargan/Hansen test of over-identifying restrictions is performed, which al-

lows to test the overall validity of the instruments. A second test examines the

hypothesis that the error term �it is not serially correlated. If the errors in lev-

els are serially independent, those in �rst-di¤erences will exhibit �rst- but not

second-order serial correlation (Arellano (2003)). If the selected speci�cation

does not pass one of the two tests, the longest lagged dependent variable is

dropped from the equation. The procedure is repeated until the speci�cation

full�lls both tests.
2In the lag selection procedure, each autoregressive process is estimated by the generalized

method of moments (GMM) (Arellano & Bond methodology, described above). These regres-
sions are performed with EViews with the speci�cation "White period system covariances" for the
GMM weighting in order to get the Arellano-Bond 2-step or multi-step estimator and "White pe-
riod coe¢ cient covariance method" to obtain coe¢ cients robust to arbitrary serial correlation and
time-varying variances in the disturbances. Furthermore, the test of validity of the instruments is
performed by means of the Sargan/Hansen test (given by the J-statistic in EViews).
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4 Data

In this paper, a panel of 58 developed and developing countries is used (see

Appendix 7.1 for countries classi�cation), over the period from 1980 to 2004.

The considered variables are nominal FDI ratio to GDP, real GDP per capita

in (constant 2000) international US$ (purchasing power parity (PPP)) and

socio-economic indicators: openness to trade, gross �xed capital formation,

in�ation, domestic credit provided by banking sector, primary completion rate

and infant mortality rate (see Appendix 7.2 for data de�nitions). All the

variables are made available by the World Bank (World Bank Development

Indicators (WDI) 2007) except FDI data and infant mortality rate that come

from, respectively, the United Nations Conference on Trade And Development

(UNCTAD) FDI database and the United Nations.

Insert Table 4.1: Data summary

Countries are selected according to the availability of the di¤erent series.

Furthermore, in order to avoid FDI round-tripping e¤ects, the o¤shore centers

are excluded from the analysed economies (see European Central Bank (2007)

and Appendix 7.3, table 7.2 for the o¤shore centers list).

5 Empirical results

5.1 Lags length selection

The results of the optimal lags determination (described in section 3.2) are

presented in the table below.
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InsertTable 5.1: Optimal lags selection - Bivariate and trivariate processes

5.2 Global results

The estimates from the Arellano-Bond methodology (�rst di¤erence model)

show that FDI ratio does not Granger-cause GDP per capita in none of the

equations (see Appendix 7.4, table 7.3). The same result is observed for the

other economic and social variables considered in this study, openness to trade.

Indeed, it Granger-causes GDP, which means that the development of inter-

national trade of a country has an impact on its economic activity. When the

dependent variable is the FDI ratio, it can be observed that it is Granger-

caused by real GDP per capita in almost all the equations but curiously, the

sign of the coe¢ cients is negative. This would mean that the higher the GDP

per capita of a country, the lower it is attractive for FDI. It can be supposed

that when a country reaches a certain level of GDP, it presents less economic

development potential (because it already reached a certain level) and thus,

the FDI in�ows decrease. Openness to trade, gross �xed capital formation,

domestic credit provided by banking sector and infant mortality rate have a

signi�cant impact on FDI ratio. This indicates in which �elds the government

should take measures and be more active in order to attract FDI. Thus, for a

country to increase FDI in�ows, it must trade at the international level and

increase its domestic investment. These results also show that FDI in�ows is in

competition with domestic credit. Nevertheless, the results also demonstrate

that higher FDI will not necessarily enhance economic growth.

The results of the Blundell and Bond estimations (system GMM) are re-
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ported in the table 5.2. It can be observed that FDI ratio does not Granger-

cause GDP. Regarding the social and economic variables, the results indicate

that gross �xed capital formation, primary completion rate and infant mortal-

ity rate have a signi�cant impact on GDP. These system GMM estimations also

show that real GDP per capita has no causal impact on FDI ratio. Openness

to trade and gross �xed capital formation are the only variables that causes

FDI ratio. Thus, this show that there are only two �elds in which a country

can take measures in order to in�uence FDI in�ows.

Insert Table 5.2: Blundell-Bond estimates- whole sample

5.3 Results by country group

The sample contains countries with di¤erent levels of income (see World Bank

classi�cation in Appendix 7.1, table 7.1), so it could be interesting to divide

it into sub-groups and to perform the same analyses. As the number of cross-

section in the di¤erent sub-samples is relatively low, the number of instruments

is too high and thus lead to biaised results. One solution to this problem

would be to proceed like Choe (2003). Indeed, in order to reduce the time

period, the variables are constructed using the arithmetic average over �ve

years between 1980 and 2004. This allows to obtain a number of instruments

lower than the number of countries. Furthermore, according to Choe (2003),

choosing �ve-years periods for the arithmetic mean permits to dilute cyclical

in�uences that can be important in some developing countries. The di¤erent

sub-samples considered are high income, upper-middle income, lower-middle

income and low income countries. Again the Arellano-Bond and Blundell-Bond
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methodologies are both applied.

Contrary to what is observed for the whole sample, the Arellano-Bond es-

timates show that in some equations FDI ratio Granger-causes real GDP per

capita in the high and the low income countries, which is not the case in both

middle income groups. This causal link is negative in the low income countries,

which means that FDI harm the host economy. This can be due to di¤erent

reasons like the reduction of the availability of scarce ressource or lower in-

vestment opportunities for local investors, for example. It is also possible that

the countries are not developped enough to bene�ciate from spillover e¤ects

of the foreign �rms. Furthermore, the high income economies results indicate

that that infant mortality rate have a causal impact on GDP, which show

that the health system level is an important sector for the economic activity.

In the upper-middle income group, none of variables causes GDP and in the

lower-middle income countries, only primary completion rate seems to have an

in�uence on the economic activity. Regarding the low income economies, gross

�xed capital formation and domestic credit provided by banking sector have

a causal impact on GDP. The results also indicate that GDP Granger-causes

FDI ratio except in the lower-middle income economies. It is observed that

this relationship is negative in the upper-middle and low income countries. In

addition, in the high income sub-sample, gross �xed capital formation, primary

completion rate and infant mortality rate have a causal impact on FDI ratio.

This latter variable is Granger-caused by in�ation, domestic credit provided

by banking sector and infant mortality rate in the upper-middle income group

and by openness to trade, gross �xed capital formation and domestic credit

provided by banking sector in the lower-middle income countries. Finally, the
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results show that gross �xed capital formation, domestic credit provided by

banking sector, primary completion rate and infant mortality rate cause FDI

ratio in the low income sub-sample.

Like for the whole sample, the Blundell & Bond estimates leads to di¤erent

conclusions than the ones of the Arellano & Bond study. This proves again

that Granger-causality is very sensitive to the estimation methodology. In all

the sub-samples, no causality from FDI ratio to GDP nor from GDP to FDI

ratio can be observed in any of the regressions, except in the high income

countries. In this group, FDI ratio Granger cause real GDP per capita in two

equations. The other social and economic variables have no impact on the eco-

nomic activity, in the exception of openness to trade and primary completion

rate in the low income sub-sample. In this group, domestic credit provided by

banking sector Granger-causes FDI. This indicate that only low income coun-

tries can try to in�uence their FDI in�ows by acting on some of their social

and economic characteristics.

It can be observed that the results are di¤erent according to the level of

income of the country. The host country characteristics have not the same

in�uence on GDP and on FDI in all the categories of economies. Furthermore,

the results suggest that FDI do not necessarily enhance growth and that the

level of GDP of a country is not a factor that attract FDI.

6 Summary

In this paper, the causality link between GDP and FDI has been analyzed by

means of two dynamic panel data models performed by the Arellano-Bond and
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the Blundell-Bond methodologies (di¤erence and system GMM estimators)

for 58 countries over the period from 1980 to 2004. The lag length of the

independent variables has been selected according to a speci�c procedure. The

in�uence of host country social and economic characteristics are taken into

account directly within the regressions.

This study provides no evidence on the growth-e¤ects of FDI. Indeed, ac-

cording to the Arellano-Bond methodology, FDI ratio does not Granger-cause

GDP per capita. The latter is only caused by the country�s openness to trade.

The system GMM estimator also suggests that FDI does not have a causal im-

pact on economic activity and it indicates that gross �xed capital formation,

primary completion rate and infant mortality rate have a signi�cant in�uence

on GDP. Concerning the impact on FDI ratio, results of both methodologies

are controversial. According to the �rst-di¤erence model, openness to trade,

gross �xed capital formation, domestic credit provided by banking sector and

infant mortality rate are all signi�cant and GDP Granger-causes FDI ratio.

However, the Blundell & Bond estimates demonstrate that only openness to

trade and gross �xed capital formation have a causal impact on FDI ratio.The

results in which �elds the government may take measures in order to in�uence

FDI in�ows and economic activity but also that these are di¤erent according

to the level of income of the country. Indeed, the Arellano-Bond methodology

indicates that FDI positively Granger-cause GDP in high income countries but

that this causal link is negative in the low income sub-sample. In addition,

it shows that GDP Granger-causes FDI ratio in all country group except in

the lower-middle income countries. The Blundell-Bond estimates demonstrate

that no causality from FDI ratio to GDP nor from GDP to FDI ratio can be
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observed in the regressions, except in the high income countries.

Further improvements in the analysis of the causality between FDI and

economic growth could be made. Indeed, most of the studies rely on country-

level data. But �rm-level data to demonstrate the relationship between FDI

and growth would provide additional evidence on the channels behind this link.

In addition, it may prove important to introduce more than three variables in

the regressions. It can also be mentioned that the Arellano-Bond and Blundell-

Bond methodologies consider that the coe¢ cient are homogeneous among the

di¤erent countries, which is a relatively strong constraint. The use of other

models that would allow to obtain heterogeneous coe¢ cient could improve the

precision of the results. Furthermore, the distinction between short- and long-

run causality could be performed by means of error correction form models

(panel cointegration models, for example). The simultaneous estimation of

the di¤erent equations within a system may also improve the precision of the

results. It can also be mentionned that other social and economic variables like

corruption, black market or technology development level could be introduced

in the regressions to clarify the link between FDI and GDP.

7 Appendix

7.1 Countries classi�cation

Insert Table 7.1: Countries classi�cation
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7.2 Data de�nition

7.2.1 Foreign Direct Investment (FDI)

According to the UNCTAD, a foreign direct investment is an investment in-

volving a long-term relationship and re�ecting a lasting interest of a resident

entity in one economy (direct investor) in an entity resident in an economy

other than that of the investor. The direct investor�s purpose is to exert a

signi�cant degree of in�uence on the management of the entreprise resident in

the other economy. FDI involves both the initial transaction between the two

entities and all subsequent transactions between them and among a¢ liated

enterprises, both incorporated and unincorporated. FDI may be undertaken

by individuals, as well as business entities (source: http://www.unctad.org).

FDI have three components: equity capital, reinvested earnings and other

capital. Equity capital is the foreign direct investor�s net purchase of the

shares and loans of an enterprise in a country other than its own. Reinvested

earnings consist of the part of an a¢ liate�s earnings accruing to the foreign

investor that is reinvested in that enterprise. Other capital is short- or long-

term loans from parent �rms to a¢ liate enterprises or vice versa. Also included

are trade credits, bonds and money market instruments, �nancial leases and

�nancial derivatives. In the case of banks, deposits, bills and short-term loans

are excluded.

Equity Capital The foreign direct investor�s net purchase of the shares

and loans of an enterprise in a country other than its own.
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Reinvested Earnings The part of an a¢ liate�s earnings accruing to the

foreign investor that is reinvested in that entreprise.

Other Capital Short- or long-term loans from parent �rms to a¢ liate en-

terprises or vice versa. Also included are trade credits, bonds and money

market instruments, �nancial leases and �nancial derivatives. In the case of

banks, deposits, bills and short-term loans are excluded.

Data on FDI �ows are on a net basis (capital transactions� credits less

debits between direct investors and their foreign a¢ liates). Net decreases in

assets (FDI outward) or net increases in liabilities (FDI inward) are recorded

as credits (recorded with a positive sign in the balance of payments), while

net increases in assets or net decreases in liabilities are recorded as debits

(recorded with a negative sign in the balance of payments). FDI �ows with a

negative sign (reverse �ows) indicate that at least one of the components in the

above de�nition is negative and not o¤set by positive amounts of the remaining

components. These are instances of reverse investment or disinvestment. FDI

ratio to GDP is obtained by dividing FDI by nominal GDP.

7.2.2 Openness to trade

Openness to trade is proxied by the percentage of the sum of exports and im-

ports of goods and services on GDP. Exports (imports) of goods and services

represent the value of all goods and other market services provided (received)

to the rest of the world. They include the value of merchandise, freight, in-

surance, transport, travel, royalties, license fees, and other services, such as

communication, construction, �nancial, information, business, personal, and
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government services. They exclude labor and property income (formerly called

factor services) as well as transfer payments (source: World Bank national ac-

counts data, and OECD National Accounts data �les).

7.2.3 Gross �xed capital formation (% GDP)

Gross �xed capital formation (formerly gross domestic �xed investment) is

used as proxy for domestic investment. It includes land improvements (fences,

ditches, drains, and so on); plant, machinery, and equipment purchases; and

the construction of roads, railways, and the like, including schools, o¢ ces, hos-

pitals, private residential dwellings, and commercial and industrial buildings.

According to the 1993 SNA, net acquisitions of valuables are also considered

capital formation (source: World Bank national accounts data, and OECD

National Accounts data �les).

7.2.4 Domestic credit provided by banking sector (% GDP)

Domestic credit provided by banking sector is a proxy for the size of the �-

nance sector. It includes all credit to various sectors on a gross basis, with

the exception of credit to the central government, which is net. The bank-

ing sector includes monetary authorities and deposit money banks, as well

as other banking institutions where data are available (including institutions

that do not accept transferable deposits but do incur such liabilities as time

and savings deposits). Examples of other banking institutions are savings and

mortgage loan institutions and building and loan associations (source: Inter-

national Monetary Fund, International Financial Statistics and data �les, and

World Bank and OECD GDP estimates).
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7.2.5 In�ation

GDP de�ator (yearly growth rate in %) is used as proxy for macroeconomic

stability. In�ation as measured by the annual growth rate of the GDP implicit

de�ator shows the rate of price change in the economy as a whole. The GDP

implicit de�ator is the ratio of GDP in current local currency to GDP in con-

stant local currency (source: World Bank national accounts data, and OECD

National Accounts data �les).

7.2.6 GDP, Purchasing Power Parity (PPP) (constant 2000

international $)

PPP GDP is gross domestic product converted to international (US) dollars

using purchasing power parity rates. An international dollar has the same

purchasing power over GDP as the U.S. dollar has in the United States. GDP

is the sum of gross value added by all resident producers in the economy

plus any product taxes and minus any subsidies not included in the value of

the products. It is calculated without making deductions for depreciation of

fabricated assets or for depletion and degradation of natural resources. Data

are in constant 2000 international dollars (source: World Bank, International

Comparison Program database).

7.2.7 Primary completion rate, total (% of relevant age group)

Primary completion rate is the percentage of students completing the last year

of primary school. It is calculated by taking the total number of students

in the last grade of primary school, minus the number of repeaters in that
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grade, divided by the total number of children of o¢ cial graduation age. It

is used as proxy for the level of education (source: UNESCO Institute for

Statistics and Department of Statistics). This series contains breaks for most

of the countries. The holes between two data are completed by means of the

coumpound interest formula. Missing data at the beginning (end) of the series

are extrapolated (interpolated) with the average growth rate calculated from

the available data.

7.2.8 Infant mortality rate per 1,000 live births (quinquennial

estimates)

Generally computed as the ratio of infant deaths (i.e. the deaths of children

under one year of age) in a given year to the total number of live births in

the same year (source: United Nations Population�s Division). This indicator

is used as proxy for the development of the health system. These are quin-

quennial estimates.The yearly data are obtained by means of the coumpound

interest formula, that allows to infer the yearly growth rates from the growth

rates on �ve years.

7.3 O¤shore centers

Insert Table 7.2: List of o¤-shore �nancial centers

7.4 Arellano-Bond estimates

Insert Table 7.3: Arellano-Bond estimates- whole sample
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Table 4. 1: Data summary 
 

Variable Name and units 
of measurement 

Observations 
number Mean Standard

-deviation Minimum Maximum Source 

Foreign direct 
investment ratio 
(FDI divided by 
GDP) 

fdiratio 
rate in % 1450 1.800 3.702 -62.364 39.214 UNCTAD 

Log of  real GDP 
per capita 
(international $) 

loggdpy_ppp 
millions of US$ 1450 8.563 1.003 6.166 10.711 World Bank 

Openness to trade 
(exports and 
imports divided 
by GDP) 

ott 
rate in % 1450 71.355 38.819 6.320 280.361 World Bank 

Inflation (GDP 
deflator growth 
rate in %) 

infl 
growth rate in % 1450 49.930 564.149 -29.173 13611.630 World Bank 

Gross fixed 
capital formation 
(% of GDP) 

gfcf 
rate in % 1450 22.057 6.270 3.531 59.732 World Bank 

Domestic credit 
provided by 
banking sector (% 
of GDP) 

dcbs 
rate in % 1450 62.082 51.745 -72.995 333.987 World Bank 

Primary 
completion rate 

prim_rate 
rate in % 1450 79.554 23.532 4.136 117.434 World Bank 

Infant mortality 
rate per 1000 live 
births 

inf_mor 
rate in ‰ 1450 48.475 38.751 3.180 182.500 UNO 
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Table 5. 1: Optimal lags selection - Bivariate and trivariate processes 
 
 

Dependent variable Independent variable 

m n m* n
Log(GDP) FDI ratio 1 2

FDI ratio Log(GDP) 1 1

Optimal lags - Bivariate process

Number of lags (1 to 4)

 
 
 
 

Dependent variable Independent variable 
1

Independent variable 
2

m n r m* n* r
Log(GDP) FDI ratio Openness to trade 1 2 1

FDI ratio Log(GDP) Openness to trade 1 1 1

Log(GDP) FDI ratio Inflation 1 2 1

FDI ratio Log(GDP) Inflation 2 1 1

Log(GDP) FDI ratio Gross fixed capital 
formation 1 1 1

FDI ratio Log(GDP) Gross fixed capital 
formation 1 1 1

Log(GDP) FDI ratio
Domestic credit 

provided by banking 
sector

1 1 1

FDI ratio Log(GDP)
Domestic credit 

provided by banking 
sector

1 1 1

Log(GDP) FDI ratio Primary comletion rate 1 1 1

FDI ratio Log(GDP) Primary comletion rate 1 1 1

Log(GDP) FDI ratio Infant mortality rate 1 1 2

FDI ratio Log(GDP) Infant mortality rate 2 1 2

Optimal lags - Trivariate process

Number of lags (1 to 4)
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Table 5. 2: Blundell-Bond estimates - whole sample 
 
 
Dependent variable: Log(GDP)
Coefficients value (p-value in italic)

Independant variables (1) (2) (3) (4) (5) (6) (7)

Log(GDP) (t-1) 1.013 1.007 0.964 1.013 1.002 0.964 0.966
0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000***

FDI ratio (t-1) 0.002 0.005 0.010 0.001 0.005 0.000 0.003
0.491 0.350 0.203 0.655 0.288 0.925 0.404

FDI ratio (t-2) 0.000 0.001 0.006
0.856 0.796 0.441

Openness to trade (t-1) 0.000
0.963

Inflation (t-1) 0.000
0.320

Gross fixed capital formation (t-1) 0.003
0.069*

Domestic credit provided by banking sector (t-1) 0.000
0.832

Primary completion rate(t-1) 0.002
0.002***

Infant mortality rate (t-1) 0.042
0.001***

Infant mortality rate (t-2) -0.042
0.001***

Constant -0.091 -0.057 0.299 -0.147 -0.005 0.168 0.378
0.200 0.540 0.063* 0.182 0.948 0.424 0.140

Wald test on FDI ratio (p-value) 0.733 0.615 0.158
Wald test on infant mortality rate (p-value) 0.001***

Hansen test (p-value) 0.267 0.167 0.152 0.151 0.139 0.100 0.126
Second order serial correlation test (p-value) 0.772 0.713 0.394 0.173 0.700 0.281 0.231

*, ** and ***: statistical significance at the 10, 5 and 1 percent level, respectively.
Coefficients of dummy variables are not reported.
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Table 5. 2: Blundell-Bond estimates - whole sample (cont.) 
 
 
Dependent variable: FDI ratio
Coefficients value (p-value in italic)

Independant variables (1) (2) (3) (4) (5) (6) (7)

Log(GDP) (t-1) 0.510 0.048 0.647 -0.215 -0.726 1.134 1.673
0.705 0.957 0.783 0.844 0.690 0.534 0.508

FDI ratio (t-1) 0.132 -0.002 0.142 -0.010 0.130 0.129 0.127
0.245 0.978 0.326 0.909 0.086* 0.304 0.398

FDI ratio (t-2) 0.023 0.005
0.833 0.966

Openness to trade (t-1) 0.085
0.021**

Inflation (t-1) 0.016
0.382

Gross fixed capital formation (t-1) 0.565
0.000***

Domestic credit provided by banking sector (t-1) 0.025
0.184

Primary completion rate(t-1) -0.077
0.512

Infant mortality rate (t-1) -0.867
0.691

Infant mortality rate (t-2) 0.910
0.668

Constant -1.960 -5.332 -3.582 -6.317 7.528 -0.849 -14.261
0.876 0.493 0.874 0.534 0.641 0.950 0.551

Wald test on infant mortality rate (p-value) 0.401
Hansen test (p-value) 0.236 0.158 0.224 0.329 0.474 0.183 0.136

Second order serial correlation test (p-value) 0.292 0.956 0.524 0.951 0.184 0.273 0.449

*, ** and ***: statistical significance at the 10, 5 and 1 percent level, respectively.
Coefficients of dummy variables are not reported.
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Table 7. 1: Countries classification 
 
 

World Bank 1992 countries classification – Income group 
Low-income 
economies 

Lower-middle-income 
economies 

Upper-middle-income 
economies 

High-income 
economies 

Burkina Faso 
China 
Egypt, Arab Rep. 
Ghana 
Guyana 
Honduras 
Indonesia 
India 
Mali 
Malawi 
Nicaragua 
Rwanda 
Sri Lanka 
Zimbabwe 

Algeria 
Bolivia 
Chile 
Congo, Rep.  
Cote d'Ivoire 
Costa Rica 
Dominican Republic 
Ecuador 
El Salvador 
Guatemala 
Iran, Islamic Rep. 
Jordan 
Morocco 
Paraguay 
Peru 
Senegal  
Swaziland 
Syrian Arab Republic 
Thailand 
Tunisia 

Botswana 
Gabon 
Greece 
Korea, Rep. 
Malaysia 
Malta 
Mexico 
Portugal 
Saudi Arabia 
Suriname 
Trinidad and Tobago 
Uruguay 
Venezuela, RB 

Denmark 
Finland 
Germany 
Iceland 
Ireland 
Italy 
Japan 
Norway 
New Zealand 
Sweden 
United Arab Emirates 

Income group: Economies are divided according to 1992 GNI per capita in US$, calculated using 
the World Bank Atlas method. The groups are: low income, $675 or less; lower middle income, 
$676 - $2’695; upper middle income, $2’696 - $8’355; and high income, more than $8’355. 
Source: World Bank, http://web.worldbank.org 
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Table 7. 2: List of off-shore financial centers 
 

 
Source: European Central Bank Monthly Bulletin, June 2007 
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Table 7. 3: Arellano-Bond estimates - whole sample 
 
 
Dependent variable: Log(GDP) 
Coefficient values (p-value in italic) 
 

Independent variables (1) (2) (3) (4) (5) (6) (7)
Log(GDP) (t-1) 0.855 0.851 0.842 0.835 0.839 0.841 0.854

0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000***
FDI ratio (t-1) 0.000 0.000 0.000 0.000 0.000 0.000 0.001

0.944 0.810 0.883 0.739 0.985 0.988 0.846
FDI ratio (t-2) 0.001 -0.001 0.001

0.587 0.745 0.700
Openness to trade (t-1) 0.001

0.008***
Inflation (t-1) 0.000

0.180
Gross fixed capital formation (t-1) 0.000

0.959
Domestic credit provided by banking sector 

(t-1) 0.000
0.914

Primary completion rate (t-1) -0.001
0.530

Infant mortality rate (t-1) 0.008
0.194

Infant mortality rate (t-2) -0.008
0.194

Wald test on FDI ratio (p-value) 0.852 0.857 0.916
Wald test on infant mortality rate (p-value) 0.427

Hansen test (p-value) 0.117 0.166 0.103 0.133 0.132 0.140 0.102

*, ** and ***: statistical significance at the 10, 5 and 1 percent level, respectively.
Coefficients of dummy variables are not reported.
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Table 7. 3: Arellano-Bond estimates - whole sample (cont.) 
 
 
Dependent variable: FDI ratio 
Coefficient values (p-value in italic) 
 

Independent variables (1) (2) (3) (4) (5) (6) (7)
FDI ratio (t-1) 0.112 0.103 0.187 0.131 0.183 0.132 0.170

0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000***
FDI ratio (t-2) 0.047 0.030

0.000*** 0.000***
Log(GDP) (t-1) -8.548 -5.061 -1.979 -0.934 -3.771 -9.414 -2.426

0.000*** 0.000*** 0.000*** 0.108 0.000*** 0.000*** 0.000***
Openness to trade (t-1) 0.100

0.000***
Inflation (t-1) 0.000

0.484
Gross fixed capital formation (t-1) 0.230

0.000***
Domestic credit provided by banking sector 

(t-1) -0.027
0.000***

Primary completion rate (t-1) 0.001
0.989

Infant mortality rate (t-1) -0.728
0.015**

Infant mortality rate (t-2) 0.816
0.002***

Wald test on infant mortality rate (p-value) 0.000***
Hansen test (p-value) 0.104 0.101 0.174 0.415 0.102 0.106 0.198

*, ** and ***: statistical significance at the 10, 5 and 1 percent level, respectively.
Coefficients of dummy variables are not reported.
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