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Abstract 
 
In this paper we study the relationship between international trade, foreign direct investment and economic growth using 

the open economy version of the expanding product variety growth model that combines crucial features of neoclassical 

and endogenous growth models. In particular, we demonstrate that both international trade and foreign direct investment 

lead to the increase in the level of per capita income in the long run but do not affect the long-run rate of growth. 

However, they affect the speed of convergence and the rate of growth along the transition path to the steady-state. The 

predictions of the theoretical model are tested empirically for the CEE using static and dynamic panel data estimation. 

The estimation results show that both trade and FDI are positively related to economic growth in the CEE countries, 

although the significance of these variables crucially depends on the employed estimation method.  
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1. Introduction 

International trade and foreign direct investment (FDI) have frequently been seen as catalysts 

facilitating economic growth and integration of transition countries with the world economy. For 

example, OECD (1998) report states: �more open and outward-oriented economies consistently 

outperform countries with restrictive trade and foreign investment regimes�. The potential role of 

international trade and multinational corporations in spreading foreign knowledge and consequently 

fostering economic growth is supported by numerous growth regressions where most specifications 

find that some indicator of external openness is strongly correlated with per capita income growth.1  

 However, most previous empirical studies that investigate the impact of international trade 

and FDI on the rate of growth generally suffer from two major shortcomings. First, very few 

empirical studies have firm theoretical underpinnings that allow relating estimating equations 

directly to theoretical models and clear interpretation of their empirical results. Second, most studies 

focus only on one at a time potential channel through which knowledge diffusion may take place 

and no attempts have been made to investigate the relative importance of international trade and 

FDI simultaneously in a single empirical setting. Moreover, to-date very little attention in the 

literature has been devoted to studying the role of international trade and FDI in promoting 

economic growth in transition countries of Central and Eastern Europe (CEE).  

Therefore, the goal of our article is threefold. First, is to provide a direct link between the 

theory and the estimating equation. Second, is to include simultaneously two measures of external 

openness: international trade and FDI in the estimating equation to reexamine the relationship 

between economic growth and external openness. Third, is to provide empirical evidence on the 

relationship between international trade, FDI and economic growth in transition countries.   

The structure of this paper is as follows. In Section 2 we describe theoretical framework. In 

Section 3 we present empirical methodology. In Section 4 we describe the dataset. In Section 5 we 

present estimation results. Section 6 summarizes and concludes.  

  

2. Theoretical framework 

The proposed theoretical framework investigates the relationship between international trade, FDI 

and growth in the context of the leader-follower model that allows for conditional convergence in 

growth rates between countries but not necessarily in the levels of income. In this model the long 

run growth is driven by technological progress that takes place through �capital deepening� in the 

form of increased diversity of specialized capital goods. Convergence of the follower economy with 
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the technological leader takes place through international technology diffusion facilitated by FDI 

and trade with the leader economy.  

Our model builds on the recent work of Barro and Sala-i-Martin (1997, 2004) who allow for 

conditional convergence in their endogenous growth model but do not specify the exact mechanisms 

through which technology diffusion can take place across countries. We extend this setting and 

demonstrate that openness to trade and FDI can affect the steady state level of income and the rate 

of growth in the follower economy during its transition to the steady state. In the steady state the 

rate of growth in the follower economy is equal to the rate of growth in the leader economy.  

The alternative approach has been suggested by Borensztein et al. (1998) who postulate that 

FDI is the only channel of knowledge diffusion and it permanently raises the rate of growth. We 

argue that their theoretical framework is seriously incomplete as it neglects completely international 

trade as the second potential channel of technology diffusion the empirical literature very often finds 

important. Moreover, their empirical approach does not allow identifying whether external openness 

has a permanent or only a transitory impact on the rate of growth as they do not provide any formal 

statistical tests.2   

In this study we extend the previous research in two ways: i) we take into account two 

alternative channels of international knowledge diffusion: international trade and FDI in our 

theoretical framework and ii) we discriminate empirically between two competing models: the one 

in which these two openness measures affect only the transitional rate of growth and the other in 

which their impact on the growth rate is permanent. For the ease of exposition we consider first the 

closed economy case with no international knowledge diffusion and then allow for knowledge 

diffusion facilitated by international trade and FDI. The closed economy case will serve as a useful 

benchmark for investigating the consequences of trade and investment liberalization later on (in 

subsection 2.2).  

 

2.1. Closed economy 

The closed economy case corresponds to the situation when the leader and the follower economies 

do not maintain any trade and investment links and no international knowledge diffusion takes place 

so each country has to invent all the varieties of the capital goods by itself. In this case the behavior 

                                                                                                                                                                                                 
1 Borensztein et al. (1998), Oliva and Rivera-Batiz (2002) give more recent examples. 
2 Their empirical results do not seem to confirm their theoretical insights. The evidence reported in their Table 1 on page 
124 shows that the initial level of income is negatively related to the rate of growth. This would suggest the convergence 
effect. Their framework is somewhat messy and we attempt to clarify it in the present paper. In general Borensztein et al. 
(1998) left matters confused and unsettled in regard to the impact of external openness on the rate of growth.. 
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of the follower economy parallels closely the behavior of the leader economy with the crucial 

difference that the costs of inventing a new variety, expressed in GDP terms, are higher in the 

follower economy than in the leader economy.  

Denoting the technologically leading country by 1 and the follower country by 2 we can 

write aggregate production functions for both countries as: 

 


1
iiii LKAY  for i = 1,2    (1) 

where 0 <  < 1, the volume of total output Y in each country depends on inputs of two factors of 

production: physical K and labor L, and the productivity parameter A that represents cross-country 

variations in government policies, such as infrastructure services, tax rates, etc. 

 The stock of physical capital is defined as a SDS continuum of available varieties following 

Spence (1976) and Dixit and Stiglitz (1977): 

            /1
)t(N

0 ii dj)j(xK i      (2) 

where x(j) denotes the input of the j-th variety of the capital good and N(t) the number of varieties 

available a time t. 

 Since the economy is initially closed domestic output must equal total domestic 

expenditures. These expenditures are allocated between consumption C, production of intermediates 

x(j) and R&D aimed at inventing a new type of an intermediate capital good. Following Barro and 

Sala-i-Martin (1997) we make a number of simplifying assumptions: units of C or x(j) each require 

one unit of Y, and there is free entry into the R&D business.  

 The standard profit maximization problem of the inventor with respect to the price of variety 

j of the intermediate good it produces yields the monopoly price that is the same for all varieties, all 

moments in time and all countries p(j) = p = 1/á > 1. This result implies that the total quantity of 

each variety supplied is also constant in each country and equal to: 

                       )1/(2)1/(1)( 
 

 iiii ALxjx     (3) 

The free entry assumption requires that the present value of profits from innovation must 

equal the fixed cost of innovation. The assumption regarding the fixed cost of innovation implies 

that the interest rate r in the economy is also constant and equal to the ratio of one period profits  

over the cost of innovation . 

  To close the model we need to characterize consumer behavior. Consumers are assumed to 

be the usual Ramsey type with infinite horizons who maximize at time zero the standard 

intertemporal utility function:  
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where  > 0 is the constant rate of time preference and  > 0 is the constant magnitude of the 

elasticity of the marginal utility of consumption. Maximization of utility, subject to a standard 

budget constraint yields the usual formula for the growth rate of consumption: 

)r(/1c/c i        (5) 

Since the interest rate in each country is constant the growth rate of consumption is also 

constant. In the steady-state the growth rates of N and Y must be the same as the growth rate of C. 

In the closed economy, the steady state rate of growth is higher in the technologically leading 

country than in the follower country because it has a lower cost of innovation. 

 

2.2. Open economy 

In the open economy setting varieties of the intermediate good available in the follower economy 

are produced by foreign, local and multinational firms.3 A local firm can invent a new variety of the 

good or imitate a product that is already known in the leader country. We assume that it is cheaper 

for the follower country to imitate goods that exist in the leader country because the imitation cost  

is smaller than the innovation cost . Hence, in equilibrium, however, no firm decides to innovate 

in the follower country. Local firms imitate foreign products and multinational firms adapt their 

products to the local environment in the follower economy, both of which are assumed to be 

cheaper than innovating.  

The crucial assumption in the open economy setting is the presence of international 

knowledge diffusion that affects the imitation cost in the follower economy. It is assumed that the 

imitation cost  depends negatively on the number of multinational firms n1 from the technological 

leader operating in the follower economy as well as the total number of tradable varieties m (i.e. the 

volume of international trade) relative to the total number of all goods produced in the follower 

economy N2. For simplicity we assume that these ratios are determined exogenously, for example, 

by government regulations such as tariffs or some technical reasons like transportation costs, and 

constitute two policy variables that may differ across follower countries.  

                                                           
3 Foreign firms produce in the leader country and export to the follower country. Multinationals may exploit country�s 
comparative advantage or produce goods that otherwise are non-tradable due to high transportation costs or tariffs and 
engage in production of varieties that domestic firms cannot copy because imitation may be too costly for them. The 
exact reasons for undertaking FDI are beyond the scope of this article. The reasons for undertaking FDI are discussed in 
detail, for example, in Caves (1996) and Markusen (2002).  



 6  

The follower country can select for imitation only from the uncopied subset of N1 varieties 

that are known in the leader country. We assume that as N2 rises relative to N1 the imitation cost 

increases. This implies that the varieties that are easiest to imitate are copied first and the imitation 

costs rise as the varieties become more advanced. This assumption generates the familiar 

Gerschenkron-Veblen convergence effect as the follower countries with lower N2/N1 ratio 

experience lower imitation costs and tend to grow faster. The imitation cost function can be 

formulated as:   
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where , ,  > 0 are some constant parameters. 

For simplicity we assume, following Barro and Sala-i-Martin (1997, 2004), that the 

innovation cost in the leader economy remains constant and unaffected by the its openness to trade 

and outward FDI. This allows us to disregard any potential feedbacks the external openness might 

have on the economy of the technological leader and concentrate on the follower economy only 

since the rate of growth of the leader economy remains unchanged compared to that of subsection 

2.1.4 

In the steady-state the growth rate of per capita income in the follower economy must equal 

the growth rate in the leader economy. The equality of the rates of time preference across countries 

implies interest rate equalization. Hence, the steady state value of N2/N1 can be determined by 

equating the ratio of profits from innovation to the cost of innovation in the leader economy to the 

ratio of profits from imitation to the cost of imitation in the follower economy. In this case the 

steady state ratio of N2/N1 is given by: 
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Using equations (1)-(3) and (7) we can show that the steady state ratio of per capita incomes 

y2/y1 equals: 
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4 As a result of international trade and FDI the number of available varieties will increase also in the leader economy 
that will translate into the higher level of welfare. Other potential feedbacks are discussed in detail in Barro and Sala-i-
Martin (2004).  
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Equation (8) indicates that in the steady state per capita incomes across countries may not be 

equalized and a constant income gap may persist depending, among others, on the degree of their 

openness to FDI and trade captured by the ratios n1/N2 and m/N2, respectively.  

It is worth noting that in this model, unlike in Borensztein et al. (1998), external openness 

does not have a permanent impact on the rate of growth as in the steady state the growth rate of the 

follower economy converges to that of the leader economy. However, external openness determines 

the steady state level of income of the follower economy and hence affects the rate of growth during 

its transition to the steady state. The rate of transitional growth is the higher the more open to trade 

and FDI the follower economy is as the higher degree of openness is associated with the higher 

steady state level of per capita income.  

Our model predicts that trade and investment liberalization in the follower economies will 

temporarily raise their rates of economic growth and allows closing at least a part of the income gap 

with the leader economy. Therefore, the main testable hypothesis that emerges from this framework 

is that backwardness coupled with openness to FDI and trade jointly promote faster transitory 

growth.    

The alternative framework that refers to Borensztein et al. (1998) does not predict the 

existence of the steady state and the convergence effect. In this case interest rates in the leader and 

the follower economies can diverge, and the growth rate of the follower economy is no longer tied 

to the growth rate of the leader economy. According to this framework the rate of long-run growth 

of the follower economy can be increased permanently by increasing the degree of its openness to 

trade and FDI. 

A simple empirical test can be designed to compare the performance of these two competing 

frameworks as they both can be nested into a single estimating equation. If the first framework is the 

right one, we should expect the Gerschenkron-Veblen convergence effect and the parameter value 

on the initial level of income should have a negative sign and be statistically different from zero, 

while if the second is true this parameter should not differ from zero. In the first case if the 

estimated parameters on trade and FDI variables display positive signs and are statistically 

significant we can conclude that openness to trade and FDI has only a temporary effect on the rate 

of growth, while in the second that their impact is permanent.5 Statistical procedures, explanatory 

variables and data used in empirical research are explained in the next sections.   
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3. Empirical methodology  

Our estimating equation is derived directly from transitory dynamics of the modified Barro and 

Sala-i-Martin (1997,2004) model. In their original work they argue that the growth rate of per capita 

income in the follower economy can be written in the form:   
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where the partial derivatives of the function G satisfy G1 < 0, G2 > 0 and G (·,·) = 0 when y2/y1 = 

(y2/y1)*. In the modified framework the properties of the function G remain unchanged. However, 

the steady state ratio of per capita incomes may be affected by the degree of openness to trade and 

FDI. Log-linearization around the steady state and substitution for the steady state ratio of per capita 

incomes from the equation (8) allows us to derive the estimating equation of the following form: 

 

GDP per capita growth it = constant i + â1* FDI it + â2*TRADE it + Conditioning Set it ã + åit,  (10) 

 

where: the dependent variable is the real per capita GDP growth rate, the main explanatory variables 

are the shares of FDI and the volume of trade in host country�s GDP, and the conditioning set 

controls for other variables of the model that may have an impact on the growth rate such as the rate 

of growth of the leader economy. Panel data analysis allows us controlling for individual country 

effects that may be country specific such as different institutional arrangements, government 

policies etc. Hence fixed effects estimator will be used to estimate the relationship postulated by the 

theory. 

 

4. Data and Explanatory Variables 

Data on our dependent variable (i.e. the real per capita GDP growth rate in transition countries) 

comes from the World Development Indicators (WDI) 2008 database published by the World Bank. 

The main explanatory variables are the ratio of inward FDI stock to GDP of the host country and the 

ratio of trade to its GDP. In contrast to other studies that use ratios of FDI inflows to GDP we 

believe that the ratio of FDI stock to GDP is a better measure of potential for knowledge spillovers 

that may stem from FDI. This is because spillovers may be related not only to the current FDI 

inflows but also to the cumulated inflows that took place in the past, given the fact that knowledge 

                                                                                                                                                                                                 
5 Alternatively, if neither the initial level of income is significant nor trade and FDI variables then we can interpret it as 
an evidence in favor of the first framework where the steady-state growth in the follower economies is determined solely 
by the growth rate of the leader economy. 
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diffusion might not be immediate and may occur with a delay. The data on FDI stocks is obtained 

from the UNCTAD 2008 database available online at www.unctad.org. National accounts data, such 

as GDP, necessary to calculate the ratio of the FDI stock to GDP of the host country, and the ratio 

volume of trade to GDP, is culled from the World Development Indicators (WDI) 2008 database 

published by the World Bank. Data on FDI is obtained from UNCTAD FDI Statistics. WDI is also 

the main source of data for control variables that will appear in the conditioning set. The main 

control variables include the growth rate of the leader country, the initial level of GDP per capita, 

the population size, the investment rate, the government size, inflation and various indices of the 

progress of economic transition such as privatization, enterprise restructuring and infrastructure 

reform.  The rate of growth of the leader economy for the CEE countries is defined as the GDP per 

capita growth rate in the Eurozone that includes mostly the developed economies located in Western 

Europe. The initial GDP per capita measures the convergence effect predicted by the theoretical 

model. The population size is included to control for the �scale effect� that is very often present in 

the endogenous growth theory.6 Moreover, we include also the investment rate predicted by the 

neoclassical growth theory as one of the major determinants of the growth rate along the transition 

to the steady state. The investment rate is measured as the gross capital formation. In addition to that 

we also control for inflation and the size of the government. To take into account the impact of the 

progress of economic transition on growth we include indicators of large- and small-scale 

privatization, enterprise restructuring and overall infrastructure reform. These indices are compiled 

by the European Bank for Reconstruction and Development (EBRD) and are available online at: 

www.ebrd.org. The sample covers 24 transition countries for the time period from 1993 to 2006. 

This yield a total of 336 observations.  

  

5. Estimation Results. 

In this section we report our estimation results obtained using static and dynamic panel data 

techniques.  

 

INSERT TABLE I HERE 

 

Our baseline estimates are reported in Table 1. In columns (1) and (2) we present the estimates 

obtained using the fixed and he random effects� estimators without controlling for the individual 

                                                           
6 We decided to take into account the size of the population instead of the population growth also for another reason. In 
many transition countries population growth was negative and it was not possible to estimate the model in the 

http://www.unctad.org
http://www.ebrd.org
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time effects. The estimated coefficient on the FDI variable displays a positive sign and is 

statistically significant at the 1 % level in both cases while the estimated parameter on the trade 

variable is statistically significant on 1% level only in case of fixed effect estimator. The Hausman 

test however favours the fixed effects as a proper estimation format. Moreover, the estimated 

parameters on all control variables in both cases are not statistically significant. In particular, it 

seams that the investment rate is not related to economic growth in CEE countries. Surprisingly, the 

estimated parameter on initial GDP per capita is also not statistically significant which would 

suggest the lack of income convergence among CEE countries. Moreover, the size of population 

does not seams to be important among CEE countries, which does not support the scale effect. 

Finally, the rate of growth in Euro zone does not seams to be important for growth in these 

countries.  

 To verify the robustness of the baseline results in column (3) and (4) we control for time 

effects for particular years for our sample. It turns out that when we control for time effects the 

estimated parameters on both FDI and trade variables lose their statistically significance in case of 

the fixed estimator and in the case of the random estimator only the FDI variable is statistically 

significant on the 1 % level. However, as before the Hausman test favours in their significance. 

Moreover, in the case of the fixed effects the estimated parameters on the initial GDP per capita and 

the growth in the Euro zone becomes statistically significant and displays negative signs. The 

negative sign on the GDP per capita variable is not surprising as it suggest the income convergence 

among CEE countries. However, the negative sign on the estimated parameters is unexpected result.  

In columns (5)-(8) we present estimation results obtained from an extended specification of the 

growth equation in which we control for the government and inflation. In columns (5)-(6) we report 

estimation results obtained using the fixed and random effects respectively, without controlling for 

time effects, while in columns (7)-(8) we additionally control for the time effects for particular 

years. It turns out that in all estimated specifications these two additional control variables were 

statistically significant and displayed negative signs. However, the inclusion of these variables 

mostly had no impact on the signs and statistical significance of the FDI and the trade variables 

obtained in the previous specifications, although the magnitude of the estimated parameters is now 

lower. The estimated parameters on both FDI and trade variables were positive and statistically 

significant at the 1% level only both in the case of fixed and random effect estimators when 

individual time effects are not control for. Otherwise, the estimated parameter on the trade variable 

loses its statistical significance and the parameter on the FDI variable remains statistically 

                                                                                                                                                                                                 
logarithmic form.  
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significant only in the case of random effect estimator. However, in all cases the Hausman test 

favours use of fixed effects as the proper estimation method. Summing up, the results presented in 

table 1, it seams that two channels of external openness: trade and FDI in the CEE countries are 

important only in the situation when we do not control for time effects, otherwise their lose their 

statistical significance.  

 

INSERT TABLE II HERE 

 

 In Table 2 we control for the progress of economic transition in the CEE countries by taking 

into account the indicators of large and small scale privatization (LSP and SSP), enterprise 

reconstructing (ER) and infrastructure reform (IR). In columns (1) and (2) we report estimation 

results obtained from the extended specification of the growth equation in which we include 

indicators of large and small scale privatization. It turns out that in both case of fixed and random 

effects both indicators are statistically significant. However, the estimated parameter on the LSP 

variable display negative sign while the parameter on the SSP variable display positive sign. This 

would suggest that the large scale privatization is negatively related to growth while small scale 

privatization positively. The estimated parameters on both FDI and trade variables display expected 

signs and are statistically significant although at different levels of statistical significance. In the 

case of both fixed and random estimators the estimated parameter on the FDI variable is significant 

at the 5% level while the parameter on the trade variable at 1% level. As before, the Hausman test 

favours the use the fixed effect.   

 The robustness of these results with respect to individual effects is investigated in columns 

(3) and (4) respectively. It turns out that while both privatization variables retain their statistically 

significance both FDI and trade variables lose their significance in the case of fixed effects 

estimator, and in the case of the random effect estimator drops only to the 10% for FDI variable and 

to 5% for trade variable. However, the Hausman test favours the use of fixed effect estimator.   

 In columns (5) and (6) we include the indicators of enterprise restructuring and infrastructure 

reform instead of privatization variables. It turn out however, that only the indicator for 

infrastructure indicator was statistically significant. The estimated parameters on FDI and trade 

variables display positive signs and were statistically significant. To investigate the robustness of 

these results we control in column (7) and (8) for the individual time effects. However, this resulted 

in the complete loss of statistical significance of both FDI and Trade variables in the case of the 

fixed effects estimator and the radical drop in statistical significance of both variables to the 10 
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percent level only in the case of the random effects estimator. The Hausman test, however, favours 

this time the use of the random effects. 

 

INSERT TABLE 3 HERE 

 

 In Table 3 we report dynamic panel data estimation results obtained using the Arellano-Bond 

method with one-period lag. In column (1) we present the estimation results obtained for the 

baseline specification. It turns out the these results are very similar to those obtained previously 

using the static panel data estimation. In particular, the estimated parameter on the FDI variable is 

statistically significant at the 5 percent level of statistical significance and the parameter on its 

lagged value at the 1 percent level. The estimated parameter on the Trade variable is statistically 

significant at the 1 percent level while its lagged value at the 5 percent level. All the control 

variables were not statistically significant. 

 In column (2) we add two additional control variables: inflation and the size of the 

government. It turned out that of these two additional variables only inflation was statistically 

significant but only at the 10 percent level. The inclusion of these variables, however, changes 

statistical significance of the other explanatory variables. In particular, the estimated parameter on 

the FDI variable loses completely its statistical significance, while the parameter on the GDP 

variable becomes statistically significant at the 1 percent level.  

 In column (3) we add two indicators of privatization: LSP and SSP variables. Both of them 

are statistically significant, although at different levels of significance. The inclusion of these 

variables, however, does not change much of the previous results reported in column (2).  

In column (4) we use indicators of enterprise restructuring and infrastructure reform instead 

of privatization indicators, of which only the estimated parameter on the ER variable is statistically 

significant at the 1 percent level. The estimation results are, however, very similar to those reported 

in column (3).  

In column (5) we include both privatization indicators as well as indicators of enterprise 

restructuring and infrastructure reform. In this case, however, we obtain a negative parameter 

estimate on the FDI variable which is statistically significant at the 5 percent level.  

Finally, in column (6) we investigate the impact of interaction terms between FDI and large- and 

small-scale privatization, FDI and enterprise restructuring, and FDI and infrastructure reform on 

growth in the CEE countries. Interestingly, only the interaction term between FDI and infrastructure 

reform displays a positive sign and is statistically significant at the 5 percent level. Surprisingly, the 
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interaction between FDI and small-scale privatization displays a negative sign but is statistically 

significant only at the 10 percent level. All other interaction effects are not statistically significant 

 

6. Conclusion 

The main goal of this paper was to study the relationship between international trade, foreign direct 

investment and economic growth in transition countries. The estimation results show that both trade 

and FDI positively related to economic growth in the CEE countries, although the significance of 

these variables crucially depends on the employed estimation method, and the presence of time 

effects for individual years. The presence of the convergence effect implies that countries opening 

their economies to FDI and international trade should not expect a permanent improvement in their 

growth rates but rather a transitory growth that slows down as the economy reaches the steady state. 

Nevertheless, transition countries can at least expect that trade and investment liberalization will 

allow to close at least the part of the development gap with respect to developed economies and to 

achieve a permanent improvement in the standards of living as measured by per capita income. 
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Table. 1. Panel data estimation 
 (1) (2) (3) (4) (5) (6) (7) (8) 
const 28.78266 

(0.875) 
10.74824 

(1.00) 
265.8043 

(1.56) 
16.52914 

(1.46) 
127.4796 

(0.72) 
6.722007 

(0.61) 
321.308 
(1.86)** 

11.82805 
(1.14) 

Lfdis 2.516623 
(9.23)*** 

2.30654 
(9.27)*** 

.4964661 
(1.34) 

1.147424 
(3.41)*** 

.9987223 
(3.00)*** 

.9987203 
(3.07)*** 

.2941351 
(0.80) 

.69601 
(2.03)** 

Ltrade 5.13447 
(2.91)*** 

.5449497 
(0.44) 

-.3434127 
(-0.19) 

.4017217 
(0.31) 

6.411379 
(3.83)*** 

2.893781 
(2.27)** 

2.316192 
(1.22) 

1.884069 
(1.47) 

Linv -.4318424 
(-0.30) 

-.6780015 
(-0.59) 

.7264623 
(0.54) 

-1.700615 
(-1.49) 

-1.23843 
(-0.91) 

-1.049369 
(-0.91) 

-.0388511 
(-0.03) 

-1.101027 
(-0.98) 

Lgdp -2.581896 
(-1.27) 

.1424788 
(0.32 

-21.56585 
(-6.39)*** 

.2003609 
(0.43) 

-6.115409 
(-3.08)*** 

-.2022588 
(-0.42) 

-19.44297 
(-5.76)*** 

.0368794 
(0.08) 

Lpop -1.400652 
(0.901) 

-.1886327 
(-0.46) 

-6.432317 
(-0.63) 

-.4248352 
(-0.97) 

-5.15339 
(-0.48) 

.3698193 
(0.85) 

-10.60665 
(-1.03) 

.0736087 
(0.18) 

Leurogr -.2343303 
(-0.66) 

-.32782 
(-0.94) 

-1.394598 
(-3.04)*** 

-.2421543 
(-0.54) 

.0281541 
(0.08) 

.0330146 
(0.10) 

-.9838781 
(-2.13)** 

-.0558876 
(-0.12) 

Lgov     -5.340261 
(-2.87)*** 

-3.760979 
(-2.95)*** 

-4.430966 
(-2.33)** 

-3.24837 
(-2.61)** 

Linf     -1.790129 
(-6.62)*** 

-1.452396 
(-5.58)*** 

-1.395398 
(-4.19)*** 

-1.13102 
(-3.46)*** 

         
Time effect No No Yes Yes No No Yes Yes 
 FE RE FE RE FE RE FE RE 
Hausman test 
(Prob>chi2) 

26.05 
(0.0002) 

26.05 
(0.0002) 

84.60 
(0.0000) 

84.60 
(0.0000) 

48.52 
(0.0000) 

48.52 
(0.0000) 

103.29 
(0.0000) 

103.29 
(0.0000) 

R-sq         
Within  0.3100 0.2896 0.4606 0.3678 0.4188 0.3894 0.4992 0.4143 
Between 0.0121 0.1912 0.0357 0.1609 0.0120 0.0977 0.0033 0.1363 
Overall 0.1371 0.2622 0.0023 0.3395 0.0743 0.3215 0.0103 0.3658 
F test / Wald test 21.11 114.35 13.61 161.35 24.68 163.04 13.80  
Prob > F /chi2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000  
Number of obs. 312 312 312 312 306 306 306 306 

***significant at 1% level, ** - significant at 5% level, *significant at 10% level, t / z statistic in parenthesis 
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Table. 2. Panel data estimation 
 (1) (2) (3) (4) (5) (6) (7) (8) 
Const -4.941758 

(-0.03) 
-13.02092 

(-1.18)  

197.2766 
(1.25) 

-7.901368 
(-0.74) 

110.5512 
(0.61) 

2.873082 
(0.25) 

419.4917    
(2.32)** 

8.577916 
(0.78) 

Lfdis .6521423 
(2.15)** 

.7703452 
(2.56)**  

.0483043 
(0.14) 

.5210056 
(1.62)* 

.8027389 
(2.32)** 

.9906989 
(2.90)*** 

.2223417 
(0.62) 

.7024615 
(1.98)** 

Ltrade 4.679626 
(3.04)*** 

3.485198 
(2.87)*** 

1.074246 
(0.63) 

2.856488 
(2.28)** 

7.152839 
(4.25)*** 

3.321877 
(2.57)*** 

2.548736 
(1.35) 

2.272089 
(1.72)* 

Linv -2.744296 
(-2.05)** 

-.321371 
(-0.30) 

-1.079705 
(-0.81) 

-.4304832 
(-0.40) 

-1.593198 
(-1.18) 

-.8673596 
(-0.76) 

.1839991 
(0.14) 

-1.273054 
(-1.11) 

Lgdp -3.617021 
(-1.99)** 

-.8535975 
(-1.74)* 

-16.55279 
(-5.36)*** 

-.5930675 
(-1.25) 

-4.998906 
(-2.47)** 

-.326003 
(-0.52) 

-19.63559 
(-5.78)*** 

.2283732 
(0.36) 

Lpop .5680089 
(0.06) 

.6336789 
(1.46) 

-5.490119 
(-0.59) 

.4262873 
(1.01) 

-5.299569 
(-0.48) 

.4936732 
(1.11) 

-16.88741 
(-1.57)* 

.1888513 
(0.43) 

Leurogr -.0422649 
(-0.14) 

-.0469069 
(-0.15) 

-.9391005 
(-2.24)** 

-.0957405 
(-0.23) 

-.0300182 
(-0.09) 

-.0819244 
(-0.24) 

-1.137904 
(-2.43)** 

-.1264179 
(-0.28) 

Lgov -.4627413 
(-0.25) 

-3.038304 
(-2.45)** 

-.2834254 
(-0.15) 

-2.904038 
(-2.34) 

-4.529174 
(-2.36)** 

-4.192206 
(-3.20)*** 

-4.274155 
(-2.26)** 

-3.609804 
(-2.77)*** 

Linf -.9103705 
(-3.02)*** 

-1.060036 
(-3.71)*** 

-.7011178 
(-2.15)** 

-.9069049 
(-2.72)*** 

-1.350336 
(-4.26)*** 

-1.355998 
(-4.51)*** 

-1.170031 
(-3.39)*** 

-1.082318 
(-3.03)*** 

Llsp -3.753771 
(-2.08)** 

-7.254754 
(-4.78)*** 

-4.684001 
(-2.55)** 

-7.782493 
(-5.21)***     

Lssp 18.10316 
(7.99)*** 

15.13085 
(7.26)*** 

16.96162 
(7.82)*** 

14.33218 
(6.91)***     

Ler  
 

  7.642981 
(3.68)*** 

3.541833 
(2.00)** 

4.67427 
(2.15)*** 

2.750694 
(1.45) 

Lir     -1.309718 
(-0.69) 

-2.183854 
(-1.32) 

-4.925427 
(-2.29)** 

-3.261179 
(-1.82)* 

Time effect No No Yes Yes No No Yes Yes 
 FE RE FE RE FE RE FE RE 
Hausman test 25.84 

(0.0040) 
25.84 

(0.0040) 
100.92 

(0.0000) 
100.92 

(0.0000) 
90.91 

(0.0000) 
90.91 

(0.0000) 
17.31 

(0.6921) 
17.31 

(0.6921) 
R-sq :Within  0.5298 0.5029 0.5945 0.5263 0.4470 0.4161 0.5186 0.4337 
         Between 0.0733 0.0493 0.0259 0.0756 0.0283 0.0598 0.0010 0.0800 
        Overall 0.2526 0.4023 0.0199 0.4432 0.1021 0.3193 0.0135 0.3678 
F test / Wald test 30.65 250.16 18.22 266.39 21.99 170.03 13.39 186.92 

Prob > F /chi2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

Number of obs. 306 306 306 306 306 306 306 306 

***significant at 1% level, ** - significant at 5% level, *significant at 10% level, t / z statistic in parenthesis 
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Table. 3. Arellano-Bond estimation 
 (1) (2) (3) (4) (5) (6) 

Const -225.3693 
(-1.18) 

5.173715 
(0.03) 

-131.7761 
(-0.61) 

.4002496 
(0.00) 

-137.7102 
(-0.63) 

-194.2277 
(-0.92) 

L1.growth .271142 
(5.61)*** 

.2166706 
(4.18)*** 

.1473697 
(2.67) 

.1798599 
(3.34)*** 

.1279987 
(2.27)** 

.1727888 
(3.23)*** 

Lfdis 1.422663 
(2.05)** 

.2709198 
(0.35) 

-1.226166 
(-1.58) 

-1.026516 
(-1.29) 

-2.077871 
(-2.66)** 

2.781063 
(1.32) 

L1.lfdi 1.272001 
(3.20)*** 

1.44543 
(3.62)*** 

1.954442 
(4.80)*** 

1.604799 
(4.19)*** 

1.976865 
(5.06)*** 

1.606537 
(4.99)*** 

Ltrade 7.424475 
(3.19)*** 

8.775718 
(3.70)*** 

9.872148 
(4.10)*** 

10.4785 
(4.30)*** 

11.38474 
(4.62)*** 

8.606542 
(3.49)*** 

L1.ltrade 5.119887 
(2.31)** 

6.822369 
(3.04)*** 

5.238441 
(2.34)** 

7.544091 
(3.30)*** 

5.628084 
(2.50)*** 

4.845792 
(2.30)** 

Linv -1.63879 
(-1.20) 

-1.598572 
(-1.15) 

-1.577683 
(-1.05) 

-2.104459 
(-1.48) 

-1.53054 
(-1.01) 

-1.522249 
(-1.08) 

Lgdp -9.075065 
(-5.50) 

-12.18093 
(-6.84)*** 

-9.360239 
(-4.89)*** 

-10.57961 
(-5.43)*** 

-8.369703 
(-4.07) 

-8.306584 
(-3.81)*** 

Lpop 15.76598 
(1.33) 

2.032992 
(0.16) 

8.264667 
(0.63) 

.5240842 
(0.04) 

7.44096 
(0.55) 

12.87668 
(0.98) 

Leurogr .2068793 
(0.81) 

.3586397 
(1.36) 

.2484218 
(0.91) 

.2677106 
(0.99) 

.1843946 
(0.67) 

.2867247 
(1.12) 

Lgov 
 

-1.686504 
(-0.88) 

-.5682249 
(-0.29) 

-2.566474 
(-1.29) 

-1.407958 
(-0.68) 

-.055659 
(-0.03) 

Linf 
 

-.551111 
(-1.75)* 

-.2800462 
(-0.81) 

-.3574481 
(-1.06) 

-.1601579 
(-0.45) 

-.0773053 
(-0.23) 

Llsp 
  

-4.551273 
(-2.12)** 

 
 

-7.426838 
(-3.17)*** 

-3.588278 
(-0.72) 

Lssp 
  

14.84957 
(4.93)***  

13.07103 
(4.31)*** 

-1.732137 
(-0.21) 

Ler 
   

10.31315 
(4.65)*** 

10.80725 
(4.51)*** 

3.550597 
(0.87) 

Lir 
   

-.7596806 
(-0.35) 

.5140664 
(0.22) 

7.805949 
(1.80)* 

Lfdilsp 
     

.7107202 
(0.51) 

Lfdissp 
     

-4.148373 
(-1.86)* 

Lfdier 
     

-1.006784 
(-0.96) 

Lfdiir 
     

3.429788 
(2.35)** 

Wald test 511.60 441.51 441.20 446.06 451.06 537.48 

Prob > chi2 0.0000 0.0000 0.0000 0.000 0.000 0.000 

Number of 
obs. 

288 277 277 277 277 277 

 

 


