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I. Introduction

In economic growth theory, it is a really puzzling problem that poor countries keep poor while rich countries get richer in the history. Basic neoclassical growth model with diminishing marginal return predicts so-called 'convergence' that poor countries will grow faster than rich countries and in the end their economic welfare will converge. However, reality bites as usual and there is no convergence at all in the world (Pritchett, 1996). What we can see is just 'conditional' convergence among several countries. Once puzzled economists tried to probe what's wrong in their theory and to find some decent reasons to explain this harsh reality. Some even introduces the concept of increasing return to give a rise to divergence, others argue other fundamental variables are very essential that were missing in original theory. More recently, Sachs and Warner pick up the machinegun of trade openness to save the convergence hypothesis. According to them, at least among countries with open trade regime there is indeed convergence! This argument naturally leads to the recommendation of trade liberalization to developing countries that are said to be poor due to the government intervention into the economy.

This short paper analyzes the relationship between the convergence and trade openness. Based on the same data about trade regime that Sachs and Warner used (Sachs and Warner, 1995), we examine their idea of convergence thanks to trade liberalization extensively. First, we test their own argument with a bit extensive data and analyze it after changing criteria for trade openness. And we move further on to the problem of so-called 'conditional convergence' theory based on other variables like human capital. 

II. Model : Convergence based on trade openness?

We adopt a very simple model to show the relationship between the initial income per capita and growth rate of countries in different trade regime including closed and open trade system. This is very basic model of the convergence hypothesis.

GR i  = b 1  + b 2 GDP(initial) i    + u i        b 2  : (-)

According to neoclassical growth theory like Harrod-Doma model, the country with lower initial income will grow faster than the country with higher income because of decreasing return of production function. Lots of economists made a great effort to see if this hypothesis is true in reality or the growth rate of poor countries tend to be higher than that of rich countries. But the result is there is no convergence among all of the countries in the world and we just see so-called 'conditional convergence' among some group of countries (Prittchet, 1996). Accordingly, many explanations about this puzzle have been presented. The most important one is the argument by Barro that if other fundamental variables like human capital are the same, then we will see convergence and in fact there is convergence between OECD countries. However, this argument raises a question that human capital measured by education proxy might be strongly related to the initial income as such, which leads to multicollinearity and simultaneous equation problem. 

More recently, Sachs and Warner argue the convergence depends on a incorporation into the world economy and if countries have open trade regime then convergence should happen among open countries. They define trade openness based on several criteria like average tariff, quota coverage, black market premium related to exchange rate and the fact that the country is with export marketing board and it is socialist country. Their analysis is with the assumption that if average tariff or quota coverage of the country is over 40% or black market premium is over 20%, or if the country has an export marketing board or it is socialist, then the country is categorized as closed country. 

Their argument is crucial to support the trade liberalization policy that has been recommended by most of the international organizations. In fact, neoliberal policies to reduce the state intervention have been already in fashion all over the world, including trade liberalization, privatization and financial liberalization. The belief that the market is always efficient and government intervention is likely to generate inefficiency and retard economic growth has been predominant in economic theory and policy.

However, theoretical base to show the positive relationship between the open trade and growth rate is not that solid and this paper will probe if open trade can really lead to convergence among countries, in line with what Sachs and Warner did. We use same data and variables to judge the trade openness but change the individual criteria in order to see if their criteria are somewhat arbitrary.

III. Data and Method

We use the data of the growth rate of GDP per capital and intial GDP in 1970 in the Penn World Table Mark 5.6, so-called Summers-Heston data set, which can be obtained from “http://pwt.econ.upenn.edu"

Trade openness variable is the same in the Sachs and Warner's paper(Sachs and Warner, 1995). For schooling year variable, we use Barro-Lee data set about educational attainment that can be downloaded from “http://www.economics.harvard.edu/faculty/barro/data.html”.  Among many variables related to education to measure human capital, we choose the simplest one, schooling year of people with age over 25.

For more validity of the test, we should develop the quality of data and choose better ones. First of all, trade openness variable can be constructed in more sophisticated ways including some other indices and even quality of trade protection. And we need to get more countries' data.

Though we use almost same data set, there is a little difference in calculating growth rate between Sachs and Warner and our analysis. We use more updated version of the Penn World Table while they used Penn World Table Mark 5.5 thus, we include some socialist countries they missed like USSR, Czeko and East Germany. Average growth rate from 1970 to 1989 is calculated by this formula, (ln GDP89-ln GDP70)/19.

IV. Result : how much open and what convergence?

(1) Original regression by Sachs and Warner with new data

First, they use a very simple model and extend it to consider the other variables to affect growth rate. Their basic model is as followings.

GR i = b 1 + b 2  LGDP70 i  + u i ,  

where GR i is average growth rate of GDP per capita of countries from 1970 to 1989 and LGDP70 i is natural log of GDP per capita in 1970. 

If we use this simple model then it is indeed true there is no convergence around the world because the coefficient b is not statistically significantly negative. We can see this fact in both of Sachs and Warner's empirical test and ours. 

Table 1. Do we have convergence?  (t value in paranthesis)

Independent Variable      Sachs and Warner               Our test   

Constant                             -1.250                               -1.193

                                          (-0.808)                             (-0.781)

LGDP70                               0.365                                0.359

                                           (1.799)                               (1.801)    

R square                               0.019                                0.027

Sample size                           117                                   120 

Next, they divide countries into open and closed countries in trade regime, using several criteria already mentioned. The second regression is for each group of countries to see if there is convergence or not and they argue the lower income countries tend to grow faster than higher ones among countries with open trade regime. So in the model, b2 is significantly negative if we test this model for open countries. We test this argument again with a little different extensive data using same data about trade openness, mostly based on their test. And the result is a little different from their original result of empirical test.

Table 2. Convergence in open countries defined by Sachs and Warner (t value in paranthesis)

Independent Variable       Sachs and Warner                  Our test   

Constant                                 14.913                             10.4423

                                              (7.205)                             (4.199)

LGDP70                                -1.368                               -0.859

                                              (-5.643)                            (-2.912)    

R square                                   0.491                               0.204

Sample size                                  33                                 35 (including Haiti and Moroco)

Both of results seem consistent with support Sachs and Warner's argument about convergence based on global integration through trade. Our result is less strong than Sachs and Warner's test, which might be due to difference in sample. In their paper, Haiti and Moroco must be categorized as 'open' country according to their own data set about trade openness, but in their regression plot Haiti and Moroco are excluded from 'open' countries and Haiti is strangely included in 'closed' countries. It might be a mistake during the process of publication about trade openness data but if they omitted both of countries it must have raised serious problem since the sample size is not that big. But all in all, it is true that coefficient b has negative sign and it is statistically significant, which means there is convergence among open countries. 

(2) Change in criteria of trade openness

However, in spite of this result to show the convergence among open countries, the problem is what the definition of 'open' trade regime is. Their criteria could be very arbitrary because trade openness is not absolute concept but relative concept always. If a country has 45% of average tariff then it must be closed one compared to country with 25% tariff but again the country with 25% tariff is more closed than a country without any tariff. Even worse, because they consider several indices of trade openness naturally we face a question which one is more important. Is a country with 45% tariff and 20% black market premium is more closed than a country with 25% tariff and 35% black market premium?

So, we must see what will happen if we change the criteria for openness a little. This time, we set the criteria for openness as 25% tariff and 30% black market premium. Again we test the original model for open countries and closed countries each, based on the new criteria. The following is the result of this test.

Table. 3. Convergence in alternatively defined open countries. (t value in paranthesis)

Independent Variable           Our test   

Constant                                5.656

                                            (2.019)

LGDP70                              -0.352

                                            (-1.062)

R square                                0.032

Sample size                            36 

It would be bugging at least to Sachs and Warner that we cannot see the strong convergence because coefficient of LGDP70 is not statistically significantly negative in this case. Actually, R square is so low that this model is hardly valid. So, it is obvious that if we change the criteria for openness we cannot see the same result of convergence thanks to open trade like Sachs and Warner got. This result is mainly because, in our changing criteria for openness, countries with good performance like Taiwan, Cyprus and Mauritus with over 30% average tariff were newly defined as closed countries, and underperformers like Uruguay and El Salvador were defined as open countries. 

We may test this hypothesis for countries with strongly protected regime like 60% of average tariff and 40% of black market premium or, also we can do the same thing for very open countries. In their data, the median of average tariff rate is 13.5% and that of quota coverage is 10.5%, the black market premium is 8% and 10% each in the 70s and 80s, which means there is no reason to think that 40% of average tariff and 20% of black market premium is criteria for open trade. That is, we must test convergence hypothesis based on open trade with several criteria and when we did that their hypothesis doesn't appear valid any more. 

Accordingly, it is hard to support that the more open and the higher growth rate. If mere trade liberalization is not the key to economic development for developing countries, then we may well think that there is some proper extent of trade openness to contribute economic development like 30% average tariff. It is obvious that the East Asian countries show the highest economic growth in the world and many believe that their trade system was quite open. In reality, the East Asian countries like Taiwan and Korea implemented trade protection many times, even if its level is not that high. We can ascertain this feature in data we use in that the tariff was quite high as 37.5% in Taiwan, which is defined as an open country because it is lower than 40% by Sachs and Warner and we changed it. So we need to think of the possibility that there would be a proper level of trade protection to promote economic development. If it's the case, neither strong protection nor protection will lead to economic growth.

(3) Role of human capital in convergence

As for the reality of convergence just in part of the world, more popular theory is the 'conditional convergence' hypothesis. Barro argues because of difference in some fundamental variables like human capital, government spending, and even political stability, we don't have any convergence. Originally Barro includes several other variables like primary and secondary school enrollment rate, government consumption spending, political stability, and domestic investment (Barro, 1991). Sachs and Warner also test this theory using Barro's extensive cross section study about convergence, adding trade openness variable into this model. They say their finding is consistent with Barro's argument since the trade openness coefficient is significant and so are the others in the extended model. To some degree, they seem to argue that trade openness may be more important than all the others. Now, we turn to this 'conditional convergence' theory and test the validity considering only one variable of schooling years to show the level of human capital. This variable could be related with the initial income level because we may well think people in richer countries can get better education with longer schooling years. So we may worry about the multicollinearity of variables in the model. Using schooling year variable to show average schooling years of people over age of 25, which is made by Barro and Lee, we set up following model and test.

GR i = b 1 + b 2 LGDP70 i   + b 3 LSCHY i   + u i  ,   

where LSCHY i is log of average schooling years for people over 25 in each countries

Table. 4. Schooling years and convergence (t value in paranthesis)

Independent Variable    

constant                                6.130

                                           (2.922)

LGDP70                              -0.891

                                           (-2.890)

LSCHY                                1.924                                                  

                                            (5.502)                                                

R square                                0.261                                                       

Sample s                                 96

Correlation of variables

CORR            LGDP70                LSCHY                    GR

LGDP70           1.000                0.731                   0.148  

LSCHY            0.731                1.000                   0.443

GR                   0.148                0.443                   1.000 

This result shows that there is really conditional convergence among countries when we consider the effect of education, because the coefficient of LGDP70 is negative sign and significant while that of LSCHY has significantly positive sign. But in this test, we recognize the strong correlation between initial GDP and schooling years, their correlation is as high as 0.7313, which can raise multicollinearity problem. Accordingly, high correlation between GDP and schooling year also exists that we should be careful to support conditional convergence based on education and need to develop more sophisticated model in order to test convergence based on human capital.

We also test the effect of trade openness in this model including a case with Sachs and Warner's openness definition and alternative one we used. Of course it is very simple and thus limited because we consider just schooling year variable for human capital compared to Barro's original model that they used.

GR i  = b 1 + b 2  LGDP70 i   + b 3 LSCHY i  + b 4 OPEN + u i  ,   

where LSCHY i is log of average schooling years for each countries, and OPEN is openness dummy

Table. 5. Schooling years and openness dummy. (t value in paranthesis)

Independent Variable   Openness by Sachs and Warner       Alternative openness   

Constant                          9.7410                                                  9.4138  

                                       (5.180)                                                  (4.428)                                                        

LGDP70                         -1.4257                                                -1.4007                                                                                                             

                                       (-5.155)                                                (-4.444)                                      

LSCHY                            1.683                                                    1.9634    

                                       (5.613)                                                  (6.029) 

Openness Dummy            2.5186                                                1.7418               

                                       (6.058)                                                  (3.913)  

R square                           0.473                                                   0.367

Sample Size                        96                                                        96                         

This result seems to support Sachs and Warner’s argument that if we add a variable about education, openness can lead to higher growth. In our test, openness dummy has also a positive sign, significantly. However, the validity decreases a little if we adopt our alternative criteria for trade openness, which means the effect of openness on growth in general also depends on what criteria are adopted. Strictly speaking, this result is not about the convergence hypothesis itself because convergence means the relationship between initial GDP and growth rate, not openness and growth rate. Probably developed countries are more open than developing countries and if more openness has much to do with high growth rate, then developed countries grow faster than developing countries, opposite to convergence. Test on convergence hypothesis itself should use variable LGDP*openness dummy and it turns back to former test.

V. Concluding Remarks.

Neoclassical trade theory predicts that international trade will be helpful to generate convergence all around world. According to die-hard believers of this argument like Sachs and Warner, trade protection is the most important reason why we don't have any convergence among countries. This way they made a great effort to save the 'convergence' in the world that is also predicted by neoclassical theory. But the theory itself has serious limit associated with unrealistic assumptions and the reality seems different from theory, too. 

We showed that it is hard to see convergence if we change the criteria for trade openness, which disputes Sachs and Warner's belief that the more developing countries open their trade the higher growth rate is. Their criteria for trade openness are just arbitrary which might have been chosen intentionally in order to show convergence among countries. The trickiest problem in the test of an effect of trade openness on economic growth is always that we have hard time defining countries as open or closed countries. There are several variables related to trade protection like tariff, import quota or duty, and black market premium even in their model, among which we are not sure which is the most important. In consequence, it is almost impossible to make a good index to represent the level of protection, which leads to significant problem in empirical test. Actually some argue that there is no base to argue higher growth thanks to more openness, critically reviewing recent empirical papers (Rodrik and Rodriguez, 1999). 

In this regard, we need to develop more sophisticated model to analyze relationship between economic growth and trade regime, including better index for trade regime. In particular, we may as well focus on the optimal level of trade protection and some qualitative variable hard to be captured in traditional models. In addition, not only trade policy alone but also certain policy-mix including other policies like industrial policy and financial control must be studied.
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