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by
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Abstract
The relationship between openness and economic growth in developing countries has
been fully analysed by a large number of empirical papers. Primary attention has been
given to the advantages of an outward-oriented strategy and to the role of exports in
economic performance. Nevertheless, the evidence about the export-led growth (ELG)
hypothesis is rather mixed. In particular, recent time series studies fail to provide
uniform support for this hypothesis. Taking into account that openness is increasing not
only trade but also foreign direct investment flows, in this paper we have employed a
vector autoregressive (VAR) model to test the existence and nature of the causal
relationship between output level, inward FDI and trade in Argentina, Brazil and Mexico
from the middle seventies to 1997. Our principal aim is to analyse the extent and sources
of international linkages between openness and economic performance in these
developing countries. Although we have not found evidence about the ELG hypothesis,
our results suggest a significant impact of FDI on economic growth and trade in the
analysed countries.
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I  INTRODUCTION

The impact of policy reform on economic performance has been one of the topical issues

of development economics in recent years. Since the middle seventies, there has been

considerable progress in trade reform in most developing countries, turning from an

import substitution strategy to an outward (or export) oriented approach.

The role of trade policy, and in particular, outward versus inward-oriented trade

strategies, has been the focus of considerable academic effort. Openness has been

considered one of the main determinants of economic growth in developing countries.

Most of the empirical research in this area has treated exports as the principal channel

through which the liberalisation process can affect the output level and eventually the

rate of economic growth, that is, the export-led growth hypothesis (ELG). Nevertheless,

the empirical support for this hypothesis is mixed. While most cross-section studies have

found a positive association between exports and growth, a considerable number of

studies, applying a range of time series methodologies, found mixed results either

supporting or rejecting the export-led growth hypothesis.

The source of the fragility of the trade and growth results may stem from the omission of

relevant mechanisms through which openness can promote growth. In particular, the

liberalisation process is expected to increase not only trade but also foreign direct

investment (FDI). Furthermore, in the last few decades, FDI flows have been growing at

a pace far exceeding the volume of international trade. Between 1975 and 1995, the

aggregate stock of FDI rose from 4.5% to 9.7% of world GDP, with sales of foreign

affiliates of multinational enterprises substantially exceeding the value of wold exports

(Barrell and Pain, 1997). In this context, if international capital flows are significant,

focusing only on trade as a proxy for openness may be misleading (Golberg and Klein,

1999).

In fact, recent literature has highlighted the role played by FDI on economic growth. As

we will discuss in Section II, it is argued that FDI has been a major channel for the

access to advanced technologies by recipient countries and hence plays a central role in

the technological progress of those countries (Borensztein et al, 1998). Besides, FDI

seems to promote growth through the generation of productivity spillovers. Furthermore,
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if there exists a complementary relationship between FDI and trade, foreign investment

may increase the volume of international trade. So, a full understanding of the

relationship among trade in goods, FDI and output level is important for obtaining a

complete picture of the role played by openness in economic development.

One area of the world where the shift of opinion in favour of openness has been more

marked, both in the number of countries involved and in the intensity of the reforms, has

been Latin America. This region is increasingly arousing the interest of transnational

corporations and experiencing a dramatic growth in foreign capital inflows, particularly

in the form of foreign direct investment. Latin America and the Caribbean is the second

developing region in terms of the volume of FDI inflows, only surpassed by Southeast

Asia. According to ECLAC (1999), in 1998 Latin America and the Caribbean countries

received aproximately 41% of total FDI flows destined to developing countries.

Although most of the countries in this region benefited from increased foreign capital

inflows, these flows have been concentrated in a few countries. Brazil, Mexico and

Argentina are the main recipients, receiving almost two thirds of FDI flows to the region.

Most of the empirical work about the impact of foreign direct investment in host

countries has focused on the Southeast Asian region. Issues related to the contribution of

FDI flows in Latin America are less well-known, in spite of the increasing importance of

foreign investment in this region. This motivates the principal aim of this paper - to

examine the existence and nature of any causal relationship between output levels,

inward FDI and trade in Brazil, Mexico and Argentina.

The paper is organised as follows. Section II reviews the literature on the ELG

hypothesis, discussing some theoretical reasons for the inclusion of FDI in the analysis.

The empirical analysis and the causality results are shown in Section III. Conclusions are

summarised in Section IV.

II. THE RELEVANCE OF A THIRD FACTOR INFLUENCE ON THE EXPORT-

GROWTH RELATIONSHIP

The export-led growth hypothesis postulates that exports are a main determinant of

overall economic growth. There are quite a few arguments that can be used to provide
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the theoretical rationale for this hypothesis. The first of these is that the export sector

may generate positive externalities on non-export sectors through more efficient

management styles and improved production techniques (Feder, 1982). The second

argument is related to the fact that export expansion will increase productivity by

offering potential for scale economies (Helpman and Krugman, 1985). Thirdly, exports

are likely to alleviate foreign exchange constraints and can thereby provide greater access

to international markets (Esfahani, 1991). These arguments have recently been

supplemented by the literature on “endogenous” growth theory which emphasises that

exports are likely to increase long-run growth by allowing a higher rate of technological

innovation and dynamic learning from abroad (Lucas, 1988; Romer, 1986, 1989;

Grossman and Helpman, 1991; and Edwards, 1992).

Despite the popularity of the ELG hypothesis, the empirical evidence is not so clear.

While a substantial literature, applying a range of cross-section type methodologies,

supports an association between exports and growth, time-series evidence fails to

provide uniform support for the ELG hypothesis1. Morever, the results obtained by cross-

country studies have been brought into question due to some important limitations. First,

these studies implicitly assume a common economic structure and similar production

technology across different countries, which is unlikely to be true. Furthermore, cross-

country differences in technology presumably affect both the international pattern of

specialisation and trade, and the rate of technological progress and growth2. Second, the

economic growth of a country is influenced by a host of domestic policies such as

monetary, fiscal and external policies, which are not taken into account. Third, cross-

country regressions take positive associations as evidence of causation and provide little

insight into the way exports affect growth (Giles and Williams, 2000).

The recognition of the potential difficulties with cross-sectional research in attempting to

examine for ELG has been addressed in a number of time-series studies. The results

obtained by studies which have applied causality tests to examine the nature of a causal

relationship between exports and growth are also mixed. While some studies have found

a positive association, others have not found support for any relation between these

variables.

                                                
1 For a review of exports and growth literature, see, for example, Edwards (1993) and Giles and Williams (2000).
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The reasons for the lack of uniform support for the ELG hypothesis are quite varied, but

the empirical literature provides at least three explanations. The first one is related to the

potential non-linearity of the openness-growth relationship. Baldwin and Sbergami

(2000) argue that the source of the fragility of the trade and growth results may stem

from the imposition by empirical researchers of a linear relationship between openness

proxies and growth.

In a recent survey of the empirical literature on the ELG hypothesis, Giles and Williams

(2000) mention a second explanation based on possible biases of the pretesting for non-

stationary and cointegration properties before the Granger causality test. According to

Giles and Mirza (1999), this testing sequence is not satisfactory as it can lead to severe

over-rejection of a non-causal null, leaving open the possibility of distortions in the

inference procedure. To avoid these preliminary tests, Toda and Yamamoto (1995) and

Dolado and Lütkepohl (1996) propose a technique that it is applicable irrespective of the

integration or cointegration present in the system.

Thirdly, the relation may not be from exports to output. It is not clear in the literature to

what degree is the positive association between trade and growth is due to the fact that

trade acts as a stimulant of growth, and to what degree it reflects the fact that growth

leads to trade. Furthermore, some authors do not find support for the view that exporting

is a particularly beneficial conduit of faster productivity growth. The positive association

between exports and productivity appears due to the impact of productivity growth on

exports rather than the reverse3.

Assuming that trade does induce economic growth, what are the channels by which this

effect operates? The relation between GDP growth and openness is extremely complex

and there could be other factors influencing this relationship. As we mentioned before,

the liberalization process in developing countries has increased not only trade but also

FDI flows. So, for a complete knowledge of the relation between openness and growth,

                                                                                                                                          
2 See Grossman and Helpman (1995).

3  This is the main conclusion obtained, among others, by Kunst and Marin (1989), Clerides et al (1996) and Bernard and
Jensen (1999a, 1999b). The results of these studies indicate no causal link from exports to productivity while the null of
non-causality from productivity to exports has to be rejected at conventional levels.
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one should include not only the role of FDI but also the existence of linkages between

trade and FDI.

There is increasing agreement on the types of benefits which are likely to accrue to the

host economy from FDI. This is particularly the case for technology and management

expertise, as multinational enterprises seem to be one of the principal vehicles for the

international transfer of technology. The link between technology and economic growth

has been hightlighted by an OECD study of both OECD and developing countries, which

found a significant effect on economic growth from the innovation and diffusion of

technology (OECD, 1991).

Furthermore, foreign investors can contribute to economic growth because they tend to

be more productive than local firms. An analysis of 282 pairs of foreign and domestic

firms of similar size drawn from 80 manufacturing industries in Brazil concluded that

foreign firms have a significantly higher ratio of value-added to output than domestic

firms (Wilmore, 1986). Similar results are obtained by De Gregorio (1992) in twelve

Latin American countries and by Borensztein et al (1995) for a sample of 69 developing

countries.

Another mechanism through which FDI can affect growth is by the generation of

productivity spillovers. Blömstrom and Persson (1983) and Blömstrom (1986) find

evidence that FDI has led to significant positive spillover effects on the labour

productivity of domestic firms and on the rate of growth of domestic productivity in

Mexico (Blomström and Wolf, 1994). Kokko (1994, 1996) argues that this effect may

arise from a process of competitive interaction between foreign and domestic firms,

finding empirical evidence that spillovers are more likely in Mexican manufacturing

where foreign and domestic firms are in direct competition and where the technological

gap between them is not too great4. More direct evidence bearing upon this hypothesis is

provided by Kokko, Tansini and Zejan (1996) who find, for Mexico and Uruguay, that

                                                
4 This effect could be related with a dynamic component of FDI, which arises from the international rivalry of

firms. The entry of a foreign investor into a market can pose a competitive challenge to local firms or to
existing investors (OECD, 1998).
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spillovers are difficult to identify in industries where foreign affiliates have much higher

productivity levels than local firms5.

Nevertheless, the effect of FDI on economic growth is an empirical question, as it seems

to be dependent upon a set of conditions in the host country economy. Firstly, the

benefits from FDI rely on the technical capability of host country firms. According to

Blomström, Globerman and Kokko (2000) there are a greater number of studies

estimating direct productivity spillovers for developing countries than for developed

countries. The former tends to produce more mixed results than the latter. These authors

argue that the reason for these mixed results is that FDI contributes to economic growth

only when a sufficient absorptive capability of the advanced technologies is available in

the host economy6. Secondly, the beneficial impact of FDI is enhanced in an

environment characterised by an open trade and investment regime and macroeconomic

stability. In this environment, FDI can play a key role in improving the capacity of the

host country to respond to the opportunities offered by global economic integration

(OECD, 1998). In the absence of such an environment, FDI may thwart rather than

promote growth. It may serve to enhance the private rate of return to investment by

foreign firms while exerting little impact on social rates of return in the recipient

economy (Balasubramanyam, Salisu and Sapsford, 1996).

As we have tried to highlight in this section, openness has played a crucial role in the

growth of both trade and FDI. An outstanding question is the relationship between these

two variables. Trade flows and foreign direct investment can be linked in a variety of

ways. Direct investment may encourage export promotion, import substitution, or greater

trade in intermediate inputs, especially between parent and affiliate producers (Goldberg

and Klein, 1998). However, the empirical evidence about the relationship between trade

and FDI is ambiguous.

Most of multinational firms’ investment is export-oriented, so foreign investment can

increase the speed with which a host economy can become integrated within a global

                                                
5 All these studies sustained that FDI could promote further GDP growth. However, the causality could also run the
opposite way: the size and average real income level of the host country is expected to attract inward FDI (Dowling and
Hiemenz, 1982; Lee and Rana, 1986). Rapid economic growth in the host country is expected to increase the confidence of
overseas investors because a greater demand should make the host market a more profitable place to do business.
6 Borensztein et al (1998) and Balasubramanyam, Salisu and Sapsford (1999) obtain similar conclusions.
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production network in sectors in which it may formerly have had no industrial

experience (OECD, 1998). This is the main conclusion obtained by Rodriguez Clare

(1996) and also by Calderón, Mortimore and Peres (1996) who argue that multinational

enterprises have been leaders in some of the most important industries on which Mexico

has based the expansion of its industrial exports. Thus, it seems that FDI could be

associated with export trade in goods, and the hosting country can benefit from an FDI-

led export growth.

However, other empirical works do not find significant links between FDI and trade

flows. Goldberg and Klein (1998) have found that the trade-promoting effects of FDI

appear to be weak or insignificant with regard to Latin American trade with the United

States and Japan. At a sectoral level, Goldberg and Klein (1999) study how the net

exports of specific manufacturing sectors of eight Latin American countries respond to

direct investment from the United States into these specific sectors as well as into other

manufacturing and non-manufacturing sectors. Their results do not suggest systematic

linkages between sectoral trade and FDI in Latin America.

This brief review of the literature reveals that a full understanding of the relationship

among trade in goods, FDI and output is required in order to analyse the extent and

sources of international linkages between openness and economic performance in

developing countries. In the next section, we examine the ELG hypothesis and the FDI-

growth nexus in Argentina, Brazil and Mexico. These countries are not taken to be

representative of all Latin American host countries, but, as we mentioned in Section I,

they are among the most important recipients of inward investment within this area and

offer advantages in terms of national or regional market size which many other Latin

American countries can not.

III. EMPIRICAL ANALYSIS

We employ Granger´s (1969) concept of causality to test the relationship between trade

(exports), inward FDI and output using quaterly data (seasonally adjusted) for Argentina,

Brazil and Mexico7. The analysis concentrates on the period between the middle

                                                
7 Following Granger (1969), x is said to Granger cause y if and only if y is predicted better by using the past

history of x, together with the past history of y itself, rather than by using just the past history of y.
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seventies and 1997, although we have covered a slightly different period for each country

depending on the availability of quaterly data on foreign direct investment8.

We formulate a vector autoregressive (VAR) system9, comprised of exports (exp),

inward foreign direct investment (fdi), foreign income (y*)10, and domestic income (y),

all of them are in real terms and expressed in natural logarithms11. In selecting the

number of lags to be included in our model, we follow the procedure suggested by

Hendry and Mizon (1993) and Hendry and Doornik (1994), and sequentally look at the

statistical significance of the different lags by a joint F test statistic.

According to Johansen´s (1988) technique12, to avoid spurious results in the causality

testing we need to proceed as follows: firstly, to determine the order of integration of the

series. Secondly, to identify the possible long-term relationships among the integrated

variables included in the system. In absence of a cointegration vector, with I(1) series,

valid results in Granger causality testing are obtained by simply first differentiating the

VAR model. With cointegrated variables, Granger causality will further require inclusion

of an error correction term (ECT) in the stationary model in order to capture the short-

term deviations of series from their long-term equilibrium path.

As mentioned in Section II, Giles and Mirza (1999) have pointed out that the pretesting

for non-stationarity and cointegration before the Granger causality test can lead to over-

rejection of a non-causal null; i.e. pretesting for non-stationarity can often lead to the

wrong conclusion of causality. To deal with the possibility of distortions in the inference

procedure, Toda and Yamamoto (1995) and Dolado and Lütkepohl (1996) (here-after

TYDL) argue that we might test Granger´s concept of causality on an augmented VAR in

levels even if the analysed series are integrated or cointegrated of an arbitrary order. This

                                                
8 See Appendix C.
9 We follow Sims (1980) and formulate a VAR where no a priori restrictions on the endogenous or exogenous

character of variables are established at a first stage. Sims proposed specifying an unrestricted autoregressive
model to avoid infecting the model with false identifying restrictions.

10 We have included foreign income to account for potential external shocks. We expect that an increase in
foreign income leads to a greater level of domestic goods sales abroad (Goldstein and Khan, 1985). We have
used USA GDP as an indicator of foreign income because USA is the largest source of FDI for these
countries.

11 The inclusion of  a variable that captures the effect of relative prices modifications such as the terms of trade has been
rejected due to the non availability of quaterly data about this variable. Morever, when we have considered some proxies for
the terms of trade, our main results do not change significantly. This conclusion is similar to the one obtained by De
Gregorio (1992) in a sample of twelve Latin American countries.
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is the reason why in this paper we have also employed the augmented lag approach

proposed by TYDL. However, this procedure does not replace the conventional

hypothesis testing of unit roots and cointegration ranks. It should be considered as

complementing the pretesting method that may suffer inference biases13.

The results of model selection procedure are shown in Table 1. Given the F test

statistics, in the Mexican case we opted for a system with a lag length of four, i. e. a

VAR (4) model14, since lags 6 and 5 of all variables are insignificantly different from

zero in the four equations. The forth-period lag however appears to be significant at 5 per

cent, at least in one equation (fdi equation). In the Brazilian case, we opted for a system

with a lag length of five, i. e. a VAR (5) model, as long as the fifth-period lag appears to

be significant at 5 per cent, at least in one equation (exp equation). In Argentina, we

opted for a system with a lag length of four, i. e. a VAR (4) model. In this case, lags 6

and 5 are insignificantly different from zero and only the fourth-period lag appears to be

significant at 10 per cent, at least in one equation ( fdi equation).

Once the optimum lag length was found, we tested for both, the order of integration of

the series by means of the Dickey-Fuller test (Dickey and Fuller 1979, 1981) and for

multivariate cointegration. On the basis of the results shown in Table A. 1 of Appendix

A, the null hypothesis of nonstationarity can not be rejected in all cases considered. The

exception is the variable fdi for Brazil15.

                                                                                                                                          
12 Detailed discussion of the Johansen (1988) technique is found in Harris (1995), Chapter 5.
13 Toda and Yamamoto (1995).
14 We start with a length of six quarters in the three analysed cases, considering that this period covers time

enough to capture the short-run behaviour of series.
15 In this case, we have used the cumulative FDI due to the erratic behaviour of the FDI flows. Even in this case,

the resulting variable is I(0) in levels so we have not included the fdi variable in the cointegration analysis for
Brazil.
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Table 1: Model selection

__________________________________________________________________

MEXICO  Equation

Statistics    exp y fdi y*

__________________________________________________________________

Lag-length = 6

Fs = 6 0.45 1.32 1.32 0.67

Lag-length = 5

Fs = 5 0.89 1.06 0.49 0.49

Lag-length = 4

Fs = 4 0.24 0.55 3.06a 0.74

BRAZIL Equation

Statistics    d.o.f. exp y fdi y*

__________________________________________________________________

Lag-length = 6

Fs = 6 0.30 1.25 0.69 0.43

Lag-length = 5

Fs = 5 2.60a 0.78 1.75 1.25

ARGENTINA Equation

Statistics    d.o.f. exp y fdi y*

_______________________________________________________________________________

Lag-length = 6

Fs = 6 1.04 1.47 1.49 1.14

Lag-length = 5

Fs = 5 0.10 1.63 0.49 0.64

Lag-length = 4

Fs = 4 0.75 0.77 2.50b 0.04

Note: The uppercases “a ” and “ b ”  reject the null  hypothesis of zero restriction at 5 per cent and 10 per

cent significance level, respectively. s denotes both the order of the VAR and the lag analised.

For the identification of possible long-term relations, the multivariate analysis has been

performed using the Johansen (1988) and Johansen and Juselius (1990) maximum

likelihood procedure. In Table 2, we report the results of Johansen´s maximum

eigenvalue test (λmax) for the presence of long-term relationships.
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Table 2: Johansen´s test for multiple cointegration

Statistic

H0 : r n - r Model 1 λ(0.95) Model 2 λ(0.95) Model 3 λ(0.95)

MEXICO

λmax

0 4 59.59 53.12 45.87 47.21 57.50 56.64

1 3 33.62* 34.91 21.19 29.68 30.35 34.55

2 2 16.41 19.96 8.56 15.41 10.96 18.17

3 1 4.81 9.24 1.11 3.76 2.18 3.74

Statistic

H0 : r n - r Model 1 λ(0.95) Model 2 λ(0.95) Model 3 λ(0.95)

BRAZIL

λmax

0 3 21.92* 24.31 23.02 29.68 35.37 34.55

1 2 9.75 12.53 7.53 15.41 18.08 18.17

2 1 2.86 3.84 0.07 3.76 7.09 3.74

Statistic

H0 : r n - r Model 1 λ(0.95) Model 2 λ(0.95) Model 3 λ(0.95)

ARGENTINA

λmax

0 4 58.79 53.12 61.99 62.99 61.23 54.64

1 3 32.43* 34.91 35.56 42.44 34.96 34.55

2 2 15.97 19.96 18.32 25.32 18.22 18.17

3 1 6.77 9.24 8.38 12.25 8.30 3.74

Notes: r indicates the number of cointegrating vectors under the null hypothesis.  n – r indicates the

number of eigenvalues obtained from the Johansen’s approach that are no different from zero under the

null hypothesis. See Johansen (1988) and Osterwald-Lenum (1992) for critical values [λ (0.95)]. Model 1

represents the model with no linear trends in the levels of the data. Model 2 and Model 3 denote the model

with linear and quadratic trends in the levels of the data, respectively.

(* ) denotes the first time the null is not rejected.
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The results in Table 2 suggest that it is possible to accept the hypothesis that a single

cointegration vector is present in our model for Mexico and Argentina, since the null that

r = 0 (or alternatively n – r = 4) is rejected but the null that r = 1 (or alternarively n – r =

3) is not rejected. In the Brazilian case, it is not possible to accept the hypothesis about

the existence of a long-run relationship among the variables considered in this analysis.

Given these results, and following the Granger Representation Theorem, we add an ECT

in each equation of the first differentiated VAR model in the Argentinian and Mexican

cases16. So that, it would be possible, in what follows both, to separate the long-term

relationship between the economic variables from their short-term responses, and to

determine the direction of the Granger long-term causality.

Following Johansen and Juselius (1990), and according to the results previously

obtained, the corresponding Error Correction Model (ECM) can be written as follows17:
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where αij , γi (i = 1, 2, 3 and j = 1, 2, 3, 4) are all parameters, n is the lag length in the

autoregressive model and εi  (i = 1, 2, 3) are white noise disturbances18.

                                                
16 According to the Granger Representation Theorem, with cointegrated I(1) series, an ECT has to be included in

the differenced model in order to capture the equilibrium relationship among the cointegrated variables in
their dynamic behaviour.

17 It was also found necessary to include some dummies to account for outliers that took a value of one in 1995:1
(D95) (in the Mexican case), in 1986:4 (D86) in the Brazilian case and in 1979:2 (D79) and 1987:2 (D87) in
Argentina.

18 Note that we did not include an equation for y* as we have considered the foreign income as an exogenous variable.
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Accepting that the model is correctly specified19, we next focus on temporal Granger non

causality testing. With an ECT in the model, Granger non causality will imply both

neither short- nor long-term causality between variables (Engle and Granger, 1987).

Taking this view, causality can be derived through: a) the χ2 test of the joint significance

of lags of other variables (Wald test), and b) the significance of the lagged ECT (t-test).

Table 3 presents the results of temporal Granger causality testing. Aditionally, in Table

B. 1 of Appendix B, we report the results obtained from the modified Wald test based on

an augmented VAR model, as proposed by TYDL.

In common with much time-series work, our results do not seem to support the ELG

hypothesis for the three countries. As we can see in Table 3, no positive causal

relationship has been found from exports to national income. Even in the Mexican case,

where it is possible to find evidence about a causal relation between these variables, the

sign of this conexion in the long run is contrary to the expected one. This result seems to

be robust to the integration and cointegration properties of the process as well as to the

presence of deterministic trends such as can be seen in Table B. 1 of Appendix B.

Besides, as the ECT is statistically significant in the export equation in the Argentinian

and Mexican cases, the relationship goes from national income to exports, which is not

consistent with the export led growth hypothesis.

                                                
19 Autocorrelation diagnostic test of this ECM has been performed, indicating that there is no evidence of serial
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Table 3: Temporal Granger-causality tests on ECM

MEXICO Source of causation
Short run

ECT

∆exp ∆y ∆fdi ∆y* εt-1

χ2(3) χ2(3) χ2(3) χ2(4)       t Coeff.

∆exp - 0.35 16.50a 14.02a -2.76a -0.13

∆y 11.60a - 16.24a 5.73 -3.82a -0.03

∆fdi 5.31 2.43 - 4.16   1.29 0.30

COINTEGRATION VECTOR:

(y + 0.24 exp – 0.32 fdi – 0.41 y* - 2.72)

BRAZIL Source of causation
Short run

ECT

∆exp ∆y ∆fdi ∆y* εt-1

χ2(4) χ2(4) χ2(4) χ2(5) t Coeff.

∆exp - 6.36 8.30c 6.23 - -

∆y 1.46 - 2.08 3.94 - -

∆fdi 1.03 5.67 - 3.98 - -

ARGENTINA Source of causation
Short run

ECT

∆exp ∆y ∆fdi ∆y* εt-1

χ2(3) χ2(3) χ2(3) χ2(4) t Coeff.

∆exp - 1.13 1.59 2.14 -2.12b -0.14

∆y 2.10 - 1.53 0.92 -0.10 -0.00

∆fdi 11.65a 6.09 - 1.15 3.96a 0.83

COINTEGRATION VECTOR:

(y + 3.33 exp – 2.97 fdi + 8.83 y* - 123)

Notes: The uppercases “a”, “b” and “c” denote significance at the 1%, 5% and 10% level, respectively.

Figures in parenthesis are degrees of freedom.

                                                                                                                                          
correlation in the residuals.
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Nevertheless, we have found some evidence about a positive impact of FDI on national

income. Specifically, in the Mexican case we can accept the existence of positive causal

relationship going from FDI flows to output not only in the short but also in the long run.

This result is also confirmed by the application of the modified Walt test as proposed by

TYDL (Table B.1). This finding would be consistent with an FDI-growth nexus and with

the studies mentioned in section II which identify positive spillovers effects from FDI in

Mexico. Since the middle eighties, this country has attempted to improve its economic

development by stabilising and opening up its economy to the world. Although, Brazil

and Argentina have also liberalised their economies, the openness process in Mexico was

earlier20.

The impulse response functions21 provide further insight into the dynamic of these

effects. Figures 1, 2 and 3 represent the responses of national income to shocks in FDI,

exports and foreign income in Mexico, Argentina and Brazil, respectively. These plots

indicate a positive effect of an exogenous increase in FDI over national income in the

Mexican and Argentinian cases. Morever, looking at these graphs, it seems that the

negative relationship between exports and national income in these countries is

confirmed. As expected, in the Brazilian case the response of national income to shocks

in the rest of variables will tend eventually to zero.

An aditional relevant outcome refers to the FDI effects on trade. Contrary to the results

previously obtained by Goldberg and Klein (1998, 1999), our results seem to confirm a

complementarity relation between these two variables. As reported in Table 3, there

exists a positive long-run causal relationship going from FDI to exports in Mexico and

Argentina, which is also supported by the augmented lag approach. We have also found

evidence about short-term Granger causality between these two variables in Mexico and

Brazil. Nevertheless, the results obtained for the Brazilian case by the Granger causality

test based on the augmented VAR model support the existence of a negative relationship

going from FDI to exports.

                                                
20 With respect to the timing of reforms, Edwards (1995) classifies countries as early reformers (Chile, Mexico), second-
wave reformers (Costa Rica, Uruguay), third-wave reformers (Argentina, Brazil, Colombia, Peru, Venezuela) or non-
reformers (Ecuador).
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Figure 1: Mexico, Impulse Response of National Income to One Standard Deviation
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-0.015

-0.010

-0.005

0.000

0.005

0.010

0.015

0.020

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

exp fdi y*

Finally, foreign income seems to have played an important role in the Mexican case as

there exists evidence about a long-run positive causal relationship going from y* to

exports and to the domestic output level. Besides, foreign income seems to have

influenced FDI flows in Argentina, as there is a positive causal long-run relation going

from y* to FDI. However, these results are only partially supported by the modified Wald

test.

                                                                                                                                          
21 The impulse response functions represent the response paths (beyond the sample period) of each variable to

shocks in the others, also taking into account the short-term adjustment to long-term disequilibrium in the
dependent variable.
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Figure 2: Argentina, Impulse Response of National Income to One Standard Deviation
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Figure 3: Brazil, Impulse Response of National Income to One Standard Deviation
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IV. SUMMARY REMARKS

One of the more intensively studied topics in recent years has been the role of exports in

economic performance of developing countries. The impetus for much of this research is

the hypothesis of export-led growth which suggests that the growth of exports has a

favourable impact on economic growth. However, the empirical evidence on the causal

relationship between exports and growth is mixed. In particular, recent time series

studies fail to provide uniform support for the ELG hypothesis.

The libelization process in developing countries has increased not only trade but also

FDI flows. This is particularly true in the Latin American region, a major recipient of

FDI. Due to the increasing importance of foreign direct investment, focusing only on

trade as a proxy for openness may be misleading. This is the reason why the principal

aim of this paper is to analyse both the ELG hypothesis and the FDI growth nexus in

Mexico, Brazil and Argentina, which are the main recipient countries of FDI in Latin

America.

Our findings do not support the export-led growth hypothesis for these three countries.

On the contrary, in some of the studied cases, we have found evidence for a negative

causal relationship between domestic income and exports. Our results provide evidence

about a positive impact of FDI on national income. Specifically, in the Mexican case FDI

appears to be an important factor in promoting growth. This outcome agrees with the

conclusions of quite a few desagregated studies on the Mexican economy, which have

found significant positive spillovers from FDI. The existence of an environment

characterised by an open trade regime and macroeconomic stability could help to explain

the benefits associated to inward investment in this country.

Finally, as we have tried to highlight in this paper, a central question concerning FDI is

whether it increases the volume of trade. Our results suggest that FDI has played a

significant influence on export expansion in two of the three analysed countries. This

would confirm the idea that most of multinational firms investment in these countries is

an export-oriented investment, as they seem to have benefited from an FDI-led export

growth. In so doing, FDI has served to integrate national markets into the world economy

far more effectively than could have been achieved by traditional trade flows alone.
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APPENDIX A

Table A. 1: Tests of the unit root hypothesis

Augmented Dickey-Fuller statistic

            ττ    τµ τ
      (1)    (2)            (3)

__________________________________________________________________
MEXICO
Levels

exp -2.68 -1.92 1.49
y -2.56 -0.36 1.54
fdi -2.60 -1.26 0.97
y* -2.77  0.16 2.72

First differences

∆ exp -4.43 -4.50 -4.23
∆ y -3.92 -3.90 -3.57
∆fdi -8.00 -8.00 -7.89
∆y* -3.55 -3.52 -2.09

BRAZIL
Levels

exp -3.94 -1.04 1.10
y -2.48 -1.87 1.81
fdi -5.24 -4.41 3.14
y* -2.88 -0.57 3.17

First differences

∆ exp -6.62 -6.66 -6.47
∆ y -5.14 -5.20 -4.97
∆fdi -4.05 -4.43 -3.78
∆y* -3.94 -4.01 -2.51

ARGENTINA
Levels

exp -3.65 -1.86 0.35
y -3.05 -2.84 0.06
fdi -3.90 -1.84           -0.90
y* -2.65 -0.14 2.98

First differences

∆ exp -5.68 -5.62 -5.62
∆ y -4.15 -4.20 -4.23
∆fdi -6.43 -6.47 -6.44
∆y* -3.50 -3.52 -2.09

Sig Level

1% -4.07 -3.51 -2.59
5% -3.46 -2.89 -1.94

Notes: (1), (2) and (3) indicate the model statistics with drift and trend, with drift, and without either drift or
trend, respectively. The optimal lag used for the Augmented Dickey-Fuller test was selected using the formula m
= ent [4(T/100)1/4] suggested by Schwert (1989). Critical values can be found in Fuller (1976) and Dickey and
Fuller (1981).
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APPENDIX B

Table B. 1: Granger causality tests based on an augmented VAR model (TYDL

augmented lags method)

MEXICO

Equation Source of causation

exp y fdi y*

χ2 (4) ∑coeff. χ2 (4) ∑coeff. χ2 (4) ∑coeff. χ2 (4) ∑coeff.

exp - - 2.58 -0.68 13.4a 0.17 11.4b 2.56

y 20.3a -0.04 - - 13.3a 0.05 7.68 -0.69

fdi 3.97 -0.06 4.99 3.98 - - 3.16 -10.9

BRAZIL

Equation Source of causation

exp y fdi y*

χ2 (5) ∑coeff. χ2 (5) ∑coeff. χ2 (5) ∑coeff. χ2 (5) ∑coeff.

exp - - 14.5a 0.26 14.4a -0.04 8.03 0.45

y 1.15 -0.05 - - 2.20 0.10 5.13 0.45

fdi 1.53 -0.03 2.85 0.01 - - 1.64 -0.02

ARGENTINA

Equation Source of causation

exp y fdi y*

χ2 (4) ∑coeff. χ2 (4) ∑coeff. χ2 (4) ∑coeff. χ2 (4) ∑coeff.

exp - - 1.36 0.30 12.0b 0.17 1.43 -1.09

y 3.10 -0.03 - - 3.92 -0.01 0.94 -0.66

fdi 5.65 -0.39 3.75 0.42 - - 5.10 0.37

Notes: The uppercases “a”, “b” and “c” denote significance at the 1%, 5% and 10% level, respectively. Figures
in parenthesis are degrees of freedom.
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APPENDIX C

Statistical Sources

__________________________________________________________________

MEXICO, PERIOD: 1979:1-1997: 4

Variable Data Source

exp Quaterly data on exports of goods and services -International Financial
in million of US real dollars (deflator: consumer Statistics (IFS 1998), IMF
price index expressed in real dollars)

fdi Quaterly data of foreign direct investment flows into -IFS (1998), IMF
Mexico in million of US real dollars. A GDP deflator -World Developmet
in US dollars has been used.  Indicators (1999)

y Quaterly data on real domestic income proxied by -IFS (1998), IMF
the industrial production index

y* Quaterly data on USA GDP (million US$) in real terms -IFS (1998), IMF
_______________________________________________________________________________
BRAZIL, PERIOD: 1975:1-1997: 4

exp Quaterly data on exports of goods and services -IFS (1998), IMF
in million of US real dollars (deflator: wholesale
price index expressed in real dollars)

fdi Quaterly data of foreign direct investment flows into -IFS (1998), IMF
Brazil in million of US real dollars. A GDP deflator -World Developmet
in US dollars has been used.  Indicators (1999)

y Quaterly data on real domestic income proxied by  -IFS (1998), IMF
the industrial production index

y* Quaterly data on USA GDP (million US$) in real terms -IFS (1998), IMF

ARGENTINA, PERIOD: 1977:1-1997: 4

exp Quaterly data on exports of goods and services -IFS (1998), IMF
in million of US real dollars (deflator: wholesale
price index expressed in real dollars)

fdi Quaterly data of foreign direct investment flows into -IFS (1998), IMF
Brazil in million of US real dollars. A GDP deflator -World Developmet
in US dollars has been used.  Indicators (1999)

y Quaterly data on real domestic income proxied by the  -IFS (1998)
manufacturing production index -World Development

               Indicators (1999)

y* Quaterly data on USA GDP (million US$) in real terms -IFS (1998), IMF
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