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I Introduction 

During recent years, there has been, in the economic literature, a growing interest to the link between manufactured exports and growth. These exports are the pillar on  wich are based several models of the export led growth theory since they are a source of increasing productivity. 

The main characteristic of manufactured exports is their increasing sophistication, which is the natural consequence of aggressive competition in world markets motivating exporters to be in line with worldwide technological progress. 

Thanks to their increasing sophistication, manufactured exports are a source of learning. They favor technological diffusion and hence an increase in the level of technology guided by the movements towards international best practice (Pack94). 

As a factor of increasing productivity, manufactured exports have been the center of interest of several authors. Empirical works of Tyler (81) show that substituting total exports by manufactured exports doesn’t change the positive link, usually found in the export led growth literature, between exports growth and output growth. This fact leads authors to attribute growth performance particularly to manufactured exports. Trying to give an empirical support to this suggestion, Kavoussi (84) has proposed to study the pertinence of the composition of exported products on growth. By distinguishing separately the case of low-income countries and that of high-income countries, Kavoussi finds that, for the first group of countries, although the role of primary exports on growth seems to be pertinent, this pertinence decreases as countries reach higher level of development. However, the main factor of growth of the second group of countries is the high predominance of manufactured exports on total exports.  

In the same order of ideas, other authors has considered that exports diversification process, thanks to which there is a gradual progression from exporting traditional products to exporting manufactured products, is an essential element on which is based the export-led growth theories. Guitirerrez et al (97) presume for example that the graduation process by which under developed countries reach the status of developing countries is associated to the modification of the structure of exports. Empirical results of Michaelly(77) and Moschos (89) have given support to this relation since they show that the positive link between total exports and growth becomes no significant beyond a development threshold. This implies that at a certain stage of development, exports in general cannot play any role and the continuity of the development process is ensured by another category of exports such as manufactured exports. 

In this literature the function of exports as a factor of technological accumulation is considered among several other functions.  It begins to be focused, particularly, on this function just recently. Some empirical studies such as Pack and Page (94), Pack (92) stress on this function by analyzing the relation between export expansion and total factor productivity growth. By using data on a set of developing countries, Pack and Page find a significant relation between these two variables. In a dynamic context, Lucas (93) postulated that spectacular performance reached by South Korea is attributed to the learning by doing process induced by exporting manufactured exports. 

The impact of manufactured exports on growth via learning and thus increasing the technological level of the economy is the theme of our paper.  

Our objective is twofold. First we will present a survey of the literature interested with growth generated by learning in exporting sectors. We use the two main approaches considered to elucidate technological progress induced by exports: endogenous growth theory and the neoclassical approach using PGF growth.  

Second, since the latter approach is the most one used in empirical studies for which the four tigers are at the center of interest, we try to do an empirical work by considering the case of Tunisia and using an endogenous growth model. The idea is to give some support to the recommendation of  Lucas(93), which suggested to developing countries to follow the South Korean model for which spectacular growth performance is due to the adoption of a manufactured exports expansion strategy. 

The theoretical model that we use is proposed by Backus et al (1993). It is                                                                                                                                                                                                                                               based on the learning by doing approach: the increase of the level of technology is due to the increase of workers experience implying technological spillovers motivating the absence of diminishing returns. As it is shown in section IV, where we present the empirical results, the model proves to give a good theoretical background to growth stimulated by exports via technological progress. The empirical work that we undertake consists in running OLS regressions of growth rates on variables measuring the extent of learning by exporting. Since we want to highlight the importance of manufactured exports in generating such learning, we use total exports and manufactured exports in calculating the explaining variables. These variables measure the scale of production in order to capture experience accumulated while producing. The measure of the scale of production is weighted by a specialization index calculated using data on exports. 

The regression of the GDP growth on an explaining variable calculated on the basis of manufactured exports proves to give, unlike the case where we use data on total exports, significant results. The reason is that manufactured exports are of an increasing sophistication and are characterized by a high technological tenor: they induce a cumulative learning responsible of productivity increase and then sustained growth. 

If we consider a similar regression to the previous ones but using variables relative to the manufacturing sector, we obtain non-significant results. This shows that GDP growth is more sensitive to technological spillovers than manufactured output growth. The reason is that if we consider the manufacturing sector independently from the rest of the economy, we ignore technological spillovers coming from this sector and from which profits the rest of the economy. These results reveal then that there are two variants of technological spillovers: intra-manufacturing sector spillovers and spillovers issued from manufacturing sector in favor of the rest of the economy. Note that the second type of externalities is much important for growth of the output of the rest of the economy given the great technological gap that separates manufacturing sector from the other sectors. Technological spillovers are then determinant for growth increase. Indeed they are generated by the manufacturing sector undertaking an exporting activity.   

Note that we use Tunisian data covering the period (1975-2000). We use data on exports at the three-digit level of the standard international trade classification (SITC) in order to derive the export specialization index. This data is reported in the United Nations Yearbook of International trade Statistics. 

Data on GDP and manufactured value added comes respectively from the editions of the National Institute of Statistics and the Institute of Quantitative Studies.  

This paper is organized as follows. We present in the two following sections a brief idea about the literature dealing with technological progress generated by manufactured exports. We deal respectively with the approach based on PGF growth and the endogenous growth theory. Sections IV provides at first the theoretical model on which is based our empirical analysis and then describes results and comments. Section V presents some concluding remarks.       

II Manufactured exports, learning and PGF growth

Global factor productivity growth is the fraction of production growth not explained by growth of factor inputs such us capital and labor. Growth of PGF reveals then the residue of Solow, which reflects technological progress. 

The notion of PGF growth has been the main mean used by export led growth theory. Indeed a great body of this theory postulates the importance of exports in generating technological progress. To deal with the link between exports and PGF growth, export led growth theory suggests to stress, in particular, on manufactured exports. These exports are characterized by a high technological tenor and induce an increase in the efficiency of capital and labor by a multitude of mechanisms.

In the growing body of empirical studies justifying the importance of the association between manufactured exports and global factor productivity growth due to technological progress, authors often refer to the case of the four tigers of South Est Asia. According to Pack and Page (1994), the main factor explaining PGF growth in these countries is technological spillovers. They suggest that nor economies of scale nor the best use of productive capacities are able to guarantee long term PGF growth. The persistence of PGF growth in the case of the four tigers is then attributed to a new production function based on a high level of technology. 

These countries have two main characteristics. First they have, since the sixties, adopted a policy of manufactured export promotion. Second they achieve during the three last decades a remarkable boom of economic growth. 

In South Korea for example the worry of government was to inverse the specialization mechanic à la Hecksher Ohlin. Based on sectors intensive on labor, this mechanic has exhausted its possibility of existence because of the increase of domestic wages and the apparition of foreign competitors assuming low wages. 

The optimal strategy for this country was to encourage sectors intensive on capital and technology thanks to a resource allocation in their profit. The consequence of this encouragement was an increasing accreditation of Korean exporters which gives them the opportunity to profit from “sous-traitance”, to acquire licenses of producing manufactured goods representing in turn opportunities of learning and acquisition of new technologies. 

In the case of Taiwan, the promotion of sectors exporting manufactured goods was mainly at the origin of technological diffusion. The considerable development of these sectors raises the wages that they supply and made of Taiwan a center of attraction of foreign educated nationals. These latters have acquired high levels of manufactured abilities and skills abroad and have been a source of increasing productivity (Pack and Page 94).

Pack and Page (1994) have in other respects considered that there are other mechanisms by which manufactured exports can favor technological diffusion. These exports facilitate thanks to the receipts they generate, the acquisition of goods incorporating high technology such us equipment and intermediate goods. Moreover they represent a mean of attracting F.D.I: the development of these exports reveals a good macroeconomic climate of the exporter country. It motivates then foreign investors to install in it since they search for stability, good infrastructure, and industrial agglomerations...

The empirical evidence of Pack and Page (1994) reveals the pertinence of the link between manufactured exports and PGF growth. 

By considering a cross section analysis and using data on 118 countries, Pack and Page demonstrate that there is a positive and a significant correlation between the share of manufactured exports on total exports (and alternatively the share of manufactured exports on GDP) and PGF growth. Since the proxy variable of export performance capture the impact of a generally opened economy, Pack and Page add to their regression Dollar’s (1990) index of openness. They find that both the measure of export performance and that of openness remain significants.  

Given the importance of the share of Japan and the four tigers’ manufactured exports, Pack and Page make the same regression for this group of countries. The results found are similar to those relative to the whole set. Thus, the case of the high performing asian economies conforms to the broader cross country pattern linking manufactured exports performance positively to productivity growth but at a higher level of productivity. 

Taken together, the results of Pack and Page tend to confirm what have conjectured Dollar and Sokoloff (1990) about the source of PGF growth in 25 manufacturing Korean industries. The results of these latters reveal that for each industry, a strong correlation between exports growth and PGF growth is observed. Empirical evidence of Pack and Page gives then some confirmation to the presumption of Dollar  and Sokoloff according to which manufactured exports stimulate PGF growth thanks to technological accumulation that these exports favor. 

The studies of Westphal et al (1981) tend also to find some confirmation in Pack and Page empirical evidence. Westphal et al consider in fact their study as a simple judgment and a starting point to further empirical works. Their main objective was to analyse the origin of Korean manufacturing industry competence during (1965-1975). They identify competence as technological mastery which is equivalent to the best use of knowledge relative to the way by which production inputs are combined and also to organization and methods used in production and marketing. 

Given the considerable development of manufacturing exports in South Korea during 1965-1975, Westphal et al consider that industrialisation in this country has been essentially led by the exporting activity. Indeed, during this period the evolution of the average annual growth rate of the share of manufactured output in total output (which passes from 11% in 1955-1965 to 24% in 1965-1975) has been accompanied by an important evolution of exports. The Share of total exports in total output has in fact reached from a null value in 1955, 6% in 1965 and 25% in 1975. Besides the share of exports in GNP has, during the same period, tripled which implied a doubling of the share of manufacturing sector in GNP.   

Westphal et al established their analysis by considering Rhee and Pursell information’s about 112 exporting firms of the manufacturing sector of Korea. Since they try to find an explanation to technological mastery achieved by these firms, they identify four sources by which these latters acquire technology. These sources are licensing, FDI, the acquisition of new equipment and relation between local producers and foreign purchasers. Westphal et al consider that only the latter source is characteristic of the exporting activity. Thanks to foreign assistance, informations and the different advantages due to contact with foreign customers, Korean producers of the manufacturing sector achieved two modes of learning, innovation aptitude and mastery of the technology of process. 

According to the first mode, exporting firms become able to modify the specification of the product, to improve its quality. The second mode of technology transfer is less important because it allows a mastery of technology of process at its rudimentary state. 

Given the association between Korean exports and the rapid increase of technological mastery, Westphal et al (81) has proposed to analyse the economic consequence of this mastery and also to find an appropriate variable to measure it. By considering Christengen and Cummings (1979) data, WESTPHAL et al has shown that technological mastery achieved by South Korea has been an important factor of the growth of industrial output.

The PGF growth has, as a component of output growth and a revelation of technological mastery, increased between 1960 and 1973 at an annual rate of 4% and has been at the origin, for more than 40%, of an increase of real output growth reaching an annual rate of 9,7%. Then according to Westphal et al, the increase of GFP is exclusively attributed to technological mastery equivalent to improvement in production efficiency. 

Nevertheless according to other studies, GFP growth is not necessarily attributed to learning and technological change. Pack(1992) has for example shown that in spite of microeconomic evidences of Katz et al (1987) and Lall (85) establishing an association between technological progress and development of manufacturing activity, GFP growth is not necessarily due to the technological change.    

Besides Pack (1988) has, on the basis of microeconomic evidences made in Argentine, India and Mexico, shown that learning is associated with a decrease in the rate of GFP growth. This reveals that GFP growth is not due to learning but also to other factors such us the best use of productive capacities, economies of scale...

Empirical works of Hendoussa et al (86) relative to some Egyptian manufacturing sector supported also this view. They show that GFP growth is not due to the increase of technological level of the best efficient firms but rather to improvements in the production capacity exploitation in firms characterized by a low level of productivity. 

III Learning by exporting manufactured goods: the endogenous growth approach

The association between manufactured exports and technological change finds also some basis in the endogenous growth theory. This association is considered mainly by learning by doing models according to which the development of new designs of goods and then their sophistication generate the accumulation of human capital by a process of learning by doing. 

These models suggest that manufactured exports are a motive of learning by doing, which in turn imply technological change and growth. Indeed, given the special nature of manufactured goods which have to get a permanent sophistication (thanks to technological innovation), exporters task, in order to face foreign demand and thereby international competition, to be in line with foreign technological progress achieved abroad. This induces a resource allocation and a labor training in favor of the manufacturing sector and so the development of learning by doing dynamic. This dynamic begins by using learning and manufacturing abilities accumulated in the past during the production of less sophisticated products. Learning by doing is finally at the origin of persistent growth. It enhances in one hand a growing learning of workers while they practice their activities. It thwarts in the other hand the decreasing marginal returns of learning thanks to technological spillovers between goods. Learning by doing allows then a reduction of the gap between the exporter country and countries near to the worldwide technological frontier. 

Empirical issues dealing with growth induced by learning by manufactured goods exporting are not so abundant. 

Ambler at al (99) have, in some extent, been pioneers in tackling this question. They have proposed to test the original idea of Lucas (1993) according to which spectacular performances achieved by the four tigers are due to a learning by doing process attributed to the adoption of an export promotion policy in the 1960’s. 

By considering a general equilibrium model, Ambler et al show that unlike the free trade regime, the second best commercial policy is at the origin of an increase of the rate of growth of the four dragons. Since this policy consists in allocating resources in the profit of manufacturing sector implied in an intra-industry trade, it is equivalent to an export promotion of sophisticated goods. It induces a learning by doing process and then a human capital accumulation to which is associated an externality that avoids the decreasing marginal returns of experience. Unlike the decentralized equilibrium, the centralized one corresponds to a higher rate of growth since it is determined by an externality that is ignored by individual agents in free trade equilibrium and favored by government through sophisticated goods export promotion.         

The confrontation between the two equilibriums made by this empirical approach gives then the following insight: manufactured exports are pertinent in explaining high performing Asian economies growth rates in turn due to a technological learning.

Backus et al (1993) have in other respects given an implicit empirical support to the link between manufactured exports and growth via learning. The main objective of this paper is to analyze the scale effect on growth. Learning by doing is among sources of economies of scale and therefore of growth. According to the theoretical framework, this learning takes place by an increase in production experience, that is why it is an increasing function of total output. The external effect associated to this learning motivate the absence of diminishing returns to experience which is responsible of productivity increase. The rate of growth of the economy is then an increasing function of scale of production thanks to learning by doing. 

The empirical test of this relation using a cross-country analysis on data relative to a set of developing countries shows that this latter is significant. This significance is different as data used is relative to total output or manufactured output. If the scale variable is determined by using data on the total output of the economy, the effect of the scale variable on growth is not significant. However if the data of total output is substituted by manufactured output weighted by an index of specialization calculated on the basis of manufactured exports, the results become significant.   

In this study, scale effects on growth are equivalent to the effect of learning by doing since this latter takes place while the scale of production increases. If the scale variable is  proxied by manufactured exports, this latter generates a positive effect on growth thanks to learning favored in the activity that exports manufactured goods. 

Among particular insights given by these results is that when manufacturing sector is implied in the production of goods intended to exports and then of growing sophistication, the repercussion is a positive effect on the performance of the same sector.

 Teubal (87) attributed the performance of a set of Brazilian firms producing capital goods to such advantages called “spin offs”. Teubal considers that these spin offs are the particular characteristic of manufacturing sector undertaking an exporting activity. These spin offs correspond to advantages in terms of learning implying a positive effect of the historic of an activity on its posterior performance. This historic corresponds to the cumulative scale of production that takes place in the past and is favorable to the development of high professional abilities and human manufacturing competences thanks to a gradual and progressive learning happening as producers become ancient in the exporting activity producing normally goods of growing sophistication. 

Teubal (87) has chosen this set of firms for the following reasons. First, those firms produce goods that the industrial international classification consider as goods relatively sophisticated. Second these goods are preponderant in relatively sophisticated Brazilian exports (30% in 70 to 50% in 79), which grew at a miraculous rate reaching a mean of 28% between 70 and 79. 

According to Teubal, the performance of the Brazilian manufacturing sector reveals a dynamic that is tightly linked to the spin offs. Considering that these spin offs are of the firms implied in this microeconomic evidence reveals the development of a learning process in sectors producing and exporting goods of growing sophistication. Moreover since these spin offs imply a dependence of posterior performance of an activity on its historic, the learning is dynamic and guarantees then ulterior performance of the activity and its perpetuity. This dynamic takes place thanks to the following sequence: development of exports, learning, innovation, development of exports ... This implies that each of these phenomenons is auto-generated but the                    source of this dynamic is the development of exports of sophisticated goods which are the source of economic performance. Note that the learning process inherent to the exporting activity proposed by Teubal is similar to the concept of learning by doing issued from endogenous growth theory. 

Teubal has in this order considered technological spillovers across industries of manufacturing sector. The main source of these externalities is the sector producing capital goods. The similarity between production processes in manufacturing sector facilitates this diffusion. Indeed several elementary tasks relative to the sector producing capital goods characterize the production process of other industries. Moreover several mechanisms used by the different industries of manufacturing are adapted by the sector producing capital goods. The diffusion of spillovers within manufacturing sector is then a source of technological change in this sector and justifies further technological spillovers in it. 

IV Manufactured exports and technological learning in an endogenous growth model: the case of TUNISIA

Our purpose is to test the pertinence of the relation that we deal with in this paper in the case of Tunisia. The theoretical model that we use is given by Backus et al (1993). We use OLS regressions on Tunisian data covering the period (1975-1995). 

VI-1 The theoretical model 

As we have present this model above, learning takes place while the scale of production increases. There are external effects or “spillovers across production units” that motivate the diminishing returns to experience. Since there is a finite number of  industries, value added of an industry is given by the following expression: 
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Where  

Yit is real value added of industry i in period t 

Nit et Kit are respectively labor inputs and capital services  

Ait measures the external effects of learning by doing  

These effects are industry specific, they are given by the following equation:  
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where ( and ( are positive constants. 

By defining yit= Yit/Nit as real output per capita and similarly defining kit and  nit , we obtain : 
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Which implies that the growth rate in per capita output is 
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If we consider a growth path in which the capital stock in each industry grows at the same rate as output and the fraction of the labor force in each industry is constant, then we can calculate 
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Backus et al (1993) consider that the scale variable reflects the experience in production. They refer to Wright’s study according to which productivity is an increasing function with cumulative output at the firm level. This relation has been also confirmed by Argote and Epple (90) at the industry level. According to external effect proposed by Backus et al, it is clear that the rate of growth of learning is proportional to total output. 

When spillovers occur across industries within a country, spillovers are formalized as follows: 
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Defining variables as above, the per capita growth is 
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The aggregate rate of growth 

The aggregate growth rate is the weighted average of growth rates of individual industries, with weights given by shares in aggregate output,
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Using equation (5) we can write this as 
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If we suppose that (i=( and (i =1 for all i , aggregate growth is 
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We presume that the ratio of exports to production is approximately constant across goods:  (Xi=k Yi),
The purpose of this hypothesis is twofold. First it permits to substitute the level of production by exports for which data is available at a fine digit level. Second learning is more important in exporting activities given the high technological content of exports.      

In this case the rate of growth becomes: 


[image: image13.wmf](

)

)

11

(

)

(

2

1

å

=

=

I

i

t

it

t

t

X

X

Y

y

g

b


IV-2 The estimation results 

Table I

	Explained Variables   (

	GDP growth rate : g

	Explaining Variables (

	Col 1
	Col 2

	C
	1138.7

(0.848)

	-64.0.35

(-0.497)

	LogPIB 
	-0.122

(-0.832)
	

	LogPIBspecindex1

	
	0.019

(0.670)

	R2
	0.041
	0.027

	R2
	-0.018
	-0.033

	Estimation period
	1978-2000


Table II

	Explained Variables   (

	Rate of growth of manufactured output 

	Explaining Variables

 (
	Col 1
	Col 2
	Col3

	C
	351.606

(0.581)
	-158.793

(-0.624)
	97.77

(0.669)

	LogVAman 
	-0.041

(0.496)
	
	

	Logspecindex2
	
	
	0.018

(0.284)

	LogVAmanspecindex2

	
	0.042

(0.829)
	

	R2
	0.015
	0.041
	0.005

	(R2
	-0.046
	-0.018
	-0.06

	Estimation period 
	1978-2000


Table III

	Explained Variables   (
  (

	GDP  growth rate: g

	Explaining variables   (

	Col 1
	Col 2
	Col3

	C
	-74.621

(-0.155)
	-397.286

(-2.269)
	348.07

(3.693)

	LogPIB 
	0.013

(0.2)
	
	

	LogPIBspecindex2
	
	0.083

(2.399)
	

	Logspecindex2 
	
	
	0.144

(3.493)

	R2
	0.0025
	0.264
	0.432

	(R2
	-0.059
	0.218
	0.397

	Estimation period
	1978-2000


The results of OLS estimation of (11) with Tunisian data for the period (1975-2000) are presented in tables 1, 2 and 3. We estimate (11) in three ways.

Table 1 reports results of the regression of GDP growth rate on the scale variable calculated using data on GDP and three digit level data on total exports. Table 2 presents results of the same regression but substituting GDP and total exports by manufacturing output at factor cost and exports of manufactured goods.  The results of the third regression use data on GDP and manufactured exports. 

Three digit level data on exports is taken from “the United Nation Yearbook of International Statistics”. According to this classification, manufactured commodities are classified from category 500 to category 899. We use this data to calculate the specialization index relative to manufactured exports. We use data on all commodities given by the set of categories (1-999) in order to calculate the specialization index relative to total exports. 

The more interesting results are those reported in table III when the explained variable is GDP growth and the specialization index is calculated using data on manufactured exports. Column 2 shows that the scale variable weighted in this case by a specialization index calculated on the basis of manufactured exports is significantly linked to GDP growth; that is a one percent increase in the explaining variable generates a 0,38 % = (0,083. log 100) increase in the rate of growth of GDP. 

The comparison between results of the third regression (Table III) respectively with those of the first (Table I) and the second one (Table II) reveals two remarkable aspects. Table I reports results of regressing the rate of growth of GDP on a scale variable calculated by using data on total exports. Column 2 shows that in this case the coefficient of the scale variable is not significant. Yet, this regression presents only one difference with the interesting one: total exports are substituted by manufactured exports in calculating the specialization index. This seems to be kinder with hypothesis adopted above: given their high technological content, manufactured exports are distinguished by the high level of learning they induce and account better for GDP growth. 

The other aspect deduced by comparing the results of table III and I is relative to the extent to which external effect is diffused between the sectors. In this case we deal with the dependent variable considered in each regression. If the dependent variable is the manufactured output (table II), the coefficient of the scale variable is not significant. 

If, as in the third test, we use variables relative to the whole economy, the results become more pertinent. The reason is that we account for three directions of technological spillovers. The more interesting externality is the intra-manufacturing sector externality. This seems to be rejected by the second test. However in this latter we consider the manufacturing sector independently from the rest of the economy: this sector is not analyzed according to a certain weight and relatively to the other sectors of the economy that is why externalities issued from this sector don’t seem to generate significant effect on the rate of growth of its own output. Note that this result is inadmissible because, we can’t imagine sustainable growth without increasing productivity in the manufacturing sector, which is the source of learning thanks to goods of increasing sophistication that it produces. 

The second variant of externalities that seems to be much important in stimulating economic growth is the one whose direction is manufacturing sector – the rest of the economy. The reason is that there is a great technological gap between manufacturing sector and the others sectors. Therefore those latters may profit enormously from technological spillovers diffused from a sector characterized by a high technological potential. Note that there may also have been diffusion of technological spillovers between the different units of the rest of the economy since they are of comparable level of technology. It is clear then that the cumulative effect of these externalities may be the source of sustained growth.        

It is interesting to note that manufactured exports are guiding the process of economic growth. The mechanism is the following: the increasing sophistication of manufactured exports increases experience of workers and induces a learning effect. The diffusion of experience between production units of the economy motivates the absence of diminishing returns to experience and raises productivity and growth.  

V Conclusion 

In attempting to analyse growth induced by exports, several mechanisms by which exports guide the growth process has been defined. The foremost mechanism emphasized on in the recent literature is the technological progress inducing.  Two approaches are mainly used to analyse technological progress induced by exports: endogenous growth theory and the neoclassical approach using PGF growth.  This latter is the most one used in empirical studies for which the four tigers are at the center of interest.  

However if we deal with sustained growth, we must deal with endogenous growth. As we have found in this paper, endogenous growth proves to give a good theoretical background to growth stimulated by exports via technological progress. 

We shed some light on this process for the case of Tunisia for which manufactured exports are the source of technological progress. This latter is associated to a learning by doing process which is at the origin of technological spillovers motivating the absence of diminishing returns to experience. The pertinence of manufactured exports in generating technological progress is deduced by comparing two OLS regressions. When we regress GDP growth on a variable measuring the extent of learning calculated using data on total exports, we obtain non-significant results. If instead, we substitute total exports by manufactured exports, results become really interesting. The idea is that manufactured exports are of high technological content and are susceptible of generating learning and hence raising productivity. 

In this paper two directions of technological spillovers are highlighted. There are spillovers intra-manufacturing sector, which are necessary for manufactured output growth. Technological spillovers coming from manufacturing sector are also much important for the rest of the economy given the great technological gap that separates this latter from the manufacturing sector producing, given its involvement in an exporting activity, goods of increasing sophistication.    

The results that we obtain show that in the case of Tunisia, the promotion of manufactured exports may be among optimal strategies that have to be adopted. Several authors consider that in the case of developing countries, this promotion can be between the main instruments by which technological progress can be stimulated. Note that economic performance achieved by South Korea is due to the adoption of such a policy in the 1960’s. But South Korea begins to gather fruits in terms of economic performance, just in 1990’s. 
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� Number in parentheses are the t of Student. 


� Specindex1 : specialisation index calculated using total exports.  


� Specindex2 : specialisation index calculated using manufactured exports. 
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