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Abstract

The economic literature has devoted much attention to the process of integration of the world's economies and the consequences of this phenomenon.  The characteristics and the dynamics of this process are traditionally studied using models describing international trade in final goods and observing the international specialization of countries in aggregate industries. But an increasingly large share of trade flows is given by intermediate and unfinished goods, moved from one location to another in order to be processed. Previously integrated productive activities are segmented and spread over an international network of production sites, and this particular form of economic integration among countries recently received increasing consideration.

In a world with international fragmentation of production processes, volumes and patterns of international trade have a different meaning and different explanations from the ones offered by traditional models where only final goods are traded. In our work we suggest a different indicator of international integration and specialization and we show the existence of different forms of fragmentation of production. The empirical evidence we produce illustrates and confirms the economic relevance of this phenomenon. The results of our econometric exercise bring support to our assumption that the participation of a country to the process of international fragmentation of production plays a specific role in determining its year-over-year change in GDP, and that this openness indicator should be considered when examining growth paths.

 Introduction

On the basis of the traditional literature, the expected division of labor between most advanced and developing countries should show specialization of the former group in the technology- and capital-intensive sectors, while developing countries should specialize in the labor-intensive sectors, reflecting the relative factor endowment and comparative advantages of the two groups. The predicted pattern of specialization comes from the assumption that countries are specialized in final goods, having a well-defined factor intensity, and trade takes place in final goods only. As observed many times in the empirical literature, in reality the pattern of specialization is not so clear-cut when observing actual trade data, and over time the picture is becoming increasingly blurred.
 

We believe that one of the reasons for the existing gap beween traditional models’ predictions and empirical observations is that a very large part of trade takes place in intermediate inputs, parts and components, normally neglected in trade models. Increasingly, production processes take place in phases (which can be geographically separated), involving the production of (tradable) intermediates to be assembled to obtain a final good (Feenstra, 1998). Nowadays, many steps separate the use of production factors from final consumption, and this makes more difficult to link the characteristics of an economy and its production processes to its pattern of trade.


Recently, much attention has been devoted to the Smithian interpretation of 'division of labor',
 and in particular to the phenomenon of 'international fragmentation of production', defined as a production process spread over production sites located in different countries, replacing a previously integrated technology, where all production segments take place within the same location (Jones e Kierzkowski,1997; Baldone, Sdogati, Zucchetti 1997). The decision to locate abroad phases of the production process is evidently determined by the existence of some kind of 'comparative advantage' of the country chosen, but the meaning of comparative advantage is somewhat different than the usual one. In a world where international fragmentation of production takes place, the delocalization of production phases is not necessarily induced by differences in technology or factor endowment between countries. International delocalization of production phases can occur, for instance, because of differences in the absolute level of labor cost: as suggested by Adam Smith, an absolute cost advantage - regardless of the existence of a comparative advantage - can determine in which country and for which sectors fragmentation of production will occur.
   


In a model of international trade where international fragmentation of production can take place, the one-to-one relationship between the characteristics of a domestic economy and its specialization in final goods (as the term is normally understood in traditional trade models) does not hold anymore, because no single country can be considered 'the producer' of a particular final good. Rather, each country will specialize in segments or parts of the production chain, which may have different lengths. A country can specialize in the capital-intensive or in the skill-intensive phases of a fragmented production process, but it will not appear to be specialized in the production of a particular good.


The aim of this paper is to show that is necessary to consider explicitly the phenomenon of international fragmentation of production when analyzing trade patters, because trade flows due to fragmentation may have different causes than trade in final goods, and display different dynamics. In the first section of this paper we discuss the theoretical relevance and the meaning of the concept of 'comparative advantage' and of indices of 'revealed comparative advantage'  (RCA) when international fragmentation of production takes place. We conclude that, to a large extent, the concept looses its traditional meaning and special care is needed when building RCA indices, that should be based on different types of trade flows.


The second section presents the empirical evidence on the relevance of international fragmentation of production, measured in terms of the weight of trade for reason of processing (as defined and recorded by the official statistics) in final trade flows. We focus our analysis on European Union (EU) members and Central and Eastern European Countries (CEECs), an area particularly affected by this phenomenon. Using these data, we then build an index of relative propensity to fragment production internationally. This section produces two results, which are relevant to correctly specify the subsequent econometric analysis. First of all, it shows that with fragmentation of production trade flows can be misleading indicators of comparative advantage in the traditional sense. Secondly, total trade flows (given by the sum of final trade flows and temporary flows) are not an appropriate measure of foreign demand for domestic goods. The empirical evidence produced in this section strongly supports the methodological considerations put forward in the first part of the paper.    


In the last part of the work, we want to test our hypothesis that trade flows in final goods and trade flows generated by international fragmentation of production have different motivations, and therefore follow different dynamics and can produce distinct effects on a country’s economy. Within this framework, we assume that GDP growth differentials increasingly depend upon the degree of openness of the different European countries, not only in terms of trade flows, but also with respect to their degree of integration with the global production activities. The economic literature extensively discussed and tested the effects of openness on the economic activity of a country, generally finding a positive relationship between a country’s openness and its growth rates. Our analysis is undertaken over a time span that is too short to assess the long-run effects of different forms of economic integration. Still, the results of an econometric exercise, where GDP growth differentials are explained in terms of different openness indicators, among other variables, bring support to our assumption that the participation of a country to the process of international fragmentation of production plays a specific role in determining its year-over-year change in GDP. 

1. Fragmentation of production and comparative advantage     

In international trade models, trade in goods can be seen as trade in factors of production embodied in the exchanged goods.  In particular, in the Heckscher-Ohlin model, each country exports with the goods sold abroad the relatively abundant factor and imports the relatively scarce factor. This is why, under some hypotheses, we can predict that trade will bring about a tendency toward factor price equalization even if we assume that factors of production are immobile between countries. Dropping this assumption, convergence in factor prices will result from the international movement of factors: for example capital will flow from (relatively) capital-abundant countries toward (relatively) labor scarce countries because there it will receive a higher rate of return. Within these models, the international movement of capital  - giving rise to foreign direct investments  - will reproduce abroad a production process that used to take place in the home country.


In addition to these ‘usual’ forms of internationalization - trade and foreign direct investments - another form of internationalization named international fragmentation of production recently received increasing attention. With international fragmentation of production, a production process previously undertaken in a single location is split in two or more parts taking place in production sites located in different countries.
 The increasing relevance of this phenomenon has a number of theoretical and empirical implications for the analysis of the internationalization processes, as we will show in this work.


First of all, international fragmentation of production raises the question of the relevance of the traditional concept of comparative advantage where this phenomenon takes place. In traditional trade models, a country’s comparative advantage arises from the economic conditions existing in autarchy: this is true in the Ricardian model, where technological differences between countries determine production and trade patterns, in the Heckscher-Ohlin model, where the key role is played by relative factor endowments, as well as in the Krugman-Lancaster models with economies of scale in production. In all these models, a good is univocally defined and is considered to be the ‘final’ product of an integrated process taking place in one country, and therefore reflecting its characteristics.


International fragmentation of production requires a ‘dynamic’ definition of a good, as we can consider that the number of different goods is given by the number of border crossing that components require to go from the good’s blueprint to its final sale. This implies that trade patterns cannot be taken as indicators of comparative advantage in the production of final goods. In fact, through international fragmentation of production, the goods exported by one country embody not only the technology or the factors of production of one country, but to the extent that a country uses foreign intermediate goods as inputs for production, the final (re-)exported goods embody the technology, know-how and factors of other countries. Therefore traded goods sum up specific advantages of different countries, so that it becomes impossible to say that the goods exported by a country are the ones where the country has a comparative advantage. But it is also difficult to use export flows to identify a comparative advantage in the production of intermediate goods, because in this situation what gives rise to an advantage in world markets (i.e. a lower relative price) and originates a trade flow is the existence of an absolute cost advantage and a specific combination of  phases of production taking place in different countries.


Secondly, the increasing role of international fragmentation of production raises the problem of understanding the causes of the growth of trade flows, of their geographical pattern and sectoral composition, questioning how useful traditional trade models are in this situation. The growth of world trade has been explained in the literature as a consequence of the reduction of transport costs and of tariff and non-tariff barriers to trade under way since World War II (Krugman 1995). This is a very sensible explanation, but international fragmentation of production offers a complementary reason for the increase in trade flows. In fact, while the reduction of barriers to trade allows countries to better exploit their comparative advantages in final goods, it also allows delocalizing more easily phases of production processes previously integrated. Therefore, the composition of trade flows will change also because through fragmentation some intermediate goods will start to move from one country to another and new trade flows will be recorded.
 In addition, the fall in transport costs and communication and co-ordination costs implies that international fragmentation of production becomes technically easier and economically more convenient, as the cost of coordinating production phases taking place at a distance drops.
 


The preceding observations can be arranged in a more organized framework. According to the traditional theory, country A exports good X to country B, consumed in both countries, in exchange for good Y. For this type of trade (that we will call ‘final’), the actual final use of the good is irrelevant. Assume that fragmentation of production becomes possible and economically convenient (for any exogenous reason) for good X, the one in which country A had a comparative advantage. Fragmentation will bring a number of consequences. First of all, the production process will be divided in segments whose number and length will depend upon the relative factor cost and productivity. These endogenous characteristics of fragmentation should be stresses, because we are describing an on-going process, rather than a one-shot change in the pattern of trade.


The segmentation of the production process affects both the volume and the composition of international trade flows. Let us maintain the traditional assumption of a balanced trade condition holding in every period. In this case, both the volume and the value of trade flows will be univocally defined for given world prices. Keeping constant the world demand for good X, assume that country A decides to delocalize to country B some production phases required to produce X.
 To keep things as simple as possible, we can assume that A will ship to B all the components of good X, and B will have only to assemble the inputs using its labor force, without the need to add further components produced domestically. At this point we can see the first consequence of fragmentation on trade flows: the flow of good X from country A to B will disappear from international trade statistics, which will instead register a new flow of exports from A to B, given by the n intermediate inputs (x1, x2, .., xn).  In this particular example, the volume of goods exported by A will increase, given that all intermediate inputs produced in A will be exported to B to be assembled to obtain the final good X. Part of this production will be ri-exported to A, while a part will be sold in the domestic market of B. The value of exports of good X by B will include the value added by the assembly process. Overall, a sharp increase in trade flows between the two countries will be observed. 


If before fragmentation took place country B was producing both final goods and its labor force was fully employed, we can have different scenarios. As some labor must be used to assemble the imported inputs, domestic production (referring here to the entire production process) of good X or good Y must decrease.
 Therefore, assuming that relative world demand for the final goods stays constant, we might observe a fall in the exports of good Y from country B and we will certainly see that good X is now exported by country B to A.  


This example shows that there are many reasons for an international trade economist to be confused: (1) there is an inversion in the 'revealed comparative advantage', as good X previously exported by A is now exported by B; (2) B appears to be specialized in the production of both final goods; (3) international trade statistics record a remarkable increase of trade and display a new vector of exported goods, the intermediate inputs x1, x2, .., xn  to be incorporated in good X. This change will be observed as long as the analysis takes place at an adequate level of disaggregation. When looking at aggregated trade flows (where intermediate inputs and final goods are classified in the same category), it will appear that country A is both exporting and importing good X.
 To sum up, the example discussed shows that not taking into account the role of international fragmentation of production when using international trade data to study a country's specialization may introduce serious distortions into the picture. 

2. Propensity to international fragmentation of production and comparative advantage

2.1 Relevance of international fragmentation of production

The relevance and the characteristics of international fragmentation of production are difficult to measure, and a proper analysis of the phenomenon would require firm level data, in order to follow appropriately the sequence of phases in the production process. Still, there are some recent studies that attempted to estimate the extent of this phenomenon using data on trade flows generated by international fragmentation together with national input-output tables and presenting some case studies (Hummels et al., 2001, Feenstra 1998). These estimates indicate that this type of trade represented in 1990 over 20% of total trade for the sample of countries examined.  


In our work we use trade data generated by a specific form of international fragmentation of production, that is processing trade (PT). PT is a particular trade regime of the EU,
 allowing to record, separately from final trade flows, the international flows of goods that are imported or exported temporarily in order to be processed, to be eventually re-exported to or re-imported by the country of origin. This regime allows to collect data on four different types of trade flows: temporary exports (TE) of goods exported by a EU country to be processed in a non-EU member and re-imports (RI) by the EU of the processed goods on one hand; temporary imports (TI) of goods to be processed in the EU and re-exports (RE) of those goods to the country of origin outside the EU, on the other.  The first two flows measure the so-called outward processing trade (OPT) and the last two measure inward processing trade (IPT). Even if these flows necessarily underestimate the phenomenon (because not all trade flows generated by fragmentation of production are officially recorded as trade for reasons of processing), we believe that this detailed and disaggregated data set is an appropriate and reliable measure to approximate the geographical and sectoral composition of fragmentation.

The analysis of these trade flows by country allows characterizing such country as a destination of fragmented production activities rather than as an origin of fragmentation activities. As these data are available at a high level of industrial disaggregation, it is also possible to see which are the industries most affected by this process. 

[Tab. 1]


Table 1 shows the relevance of the different types of trade between the EU and the rest of the world during the period 1990-2002, and in particular the weight of IPT and OPT with respect to final trade flows. It is worth noting that the EU results to be an important destination of processing trade, more than an origin of this type of flows, and this characteristic tends to strengthen during the period of observation.
  Overall, EU processing trade over final trade with the rest of the world increased from 16.71% in 1990 to 19.38% in 1996, to 18.93% in 2002. 

With respect to OPT, favorite destinations of EU goods to be processed are the CEECs, which since 1993 receive over a third of the goods that the EU processes abroad.
 These countries became involved into the process of international fragmentation of production only in the last decade, but given their geographical proximity to the EU and their suitable factor endowment, the role of this form of trade become rapidly very important in their economies. In 1996, when the ‘statistical peak’ of the phenomenon was reached,
 re-exports after processing in Poland amounted to almost 20% of its total final exports to the EU, to more than 40% for Romania, and where well above 10% for all other countries of the area. In the apparel sector, CEECs’ re-exports were on average three times as large as final exports. These orders of magnitude indicate that it is not surprising that international fragmentation of production might have a specific impact on the economies involved.   


In Table 2 we present an index of 'relative revealed propensity to fragment production internationally'. This index, based on the well-known Balassa index of revealed specialization, for the EU countries is defined as follows:  

Rji = (Fij/Fdj) / (FiUE/FdUE)

where

Rji is the index of revealed propensity of country j measured with respect to the flow of type i

Fd measures final flows

Fi measures temporary flow of type i

EU is the whole European Union

j  refers to the EU country j

For each country and with respect to each type of flow, this index shows whether the examined country has a high or low propensity (measured in comparison to the corresponding final flow) to undertake processing trade, using the average EU propensity as a benchmark. A relatively high (low) propensity will be shown by the index taking values above (below) one. 

[Tab. 2]


The index is calculated for all EU countries.
 The index shows that there are countries, such as France, and to an increasing extent Finland, that display a high propensity to international fragmentation of production both in terms of IPT and OPT. Other countries, such as the United Kingdom, Ireland and Belgium, display a strong propensity to IPT, while they are below the EU average in terms of propensity to undertake OPT.
 Finally, there are countries such as Germany and Italy that display a tendency to OPT, but result below average in terms of IPT. Germany in particular is by far the most active country in originating OPT from the EU. Italy increased its OPT flows since 1992-93, showing in recent years a relatively high propensity to delocalize phases of production, but the propensity to IPT is quite low and even declining.


An analogous index was computed for the CEECs, where their propensity to take part to international fragmentation of production by processing goods coming from the EU is compared to the average propensity of all the non-EU countries. The indexes show that the CEECs display a very strong relative propensity to IPT originated from the EU.   

2.2 The index of comparative advantage with and without international fragmentation of production

As far as we know, the indexes used in the literature as proxies of comparative advantage are built using total trade data, that is to say, data that do not distinguish between final trade flows and trade flows for reason of processing generated by international fragmentation of production. Using the sum of the two types of flows to measure the existence of comparative advantages makes the interpretation of these indexes potentially ambiguous for at least two reasons, due to the existence of temporary export flows. First of all, a misleading indication may come from the inclusion of re-exports in such an index: an index that uses total trade data will indicate that the exporting country has a comparative advantage in the production of a good even when the country may only assemble a good that is in fact 'produced' elsewhere. The presence of temporary exports may give rise to further problems: the RCA index that includes temporary exports may reveal a comparative advantage in a sector where temporary exports are in reality due, for example, to a technological gap that requires that maintenance and repair of some goods  is done abroad. Of course, this needs not to be the case, and a comparative advantage may indeed exist, but the index cannot discriminate between different cases. To put it differently, in presence of processing trade the RCA index built on total trade flows is a very poor indicator of a specific country’s comparative advantage, because it considers flows of goods that merge characteristics and advantages of more than one country. Therefore, leaving aside other problems related to the use of such indexes to reveal comparative advantage,
 a first, necessary correction is to build RCA indexes using only final trade flows.


The problems we just mentioned are not unusual oddities, but often give rise to a number of distortions in the representation of the comparative advantages of a country, as we show in Tables 3 and 4. In those tables we compare the Balassa RCA index calculated using total trade flows with the same index calculated using total trade netted of trade for reasons of processing, that we conventionally call final trade flows. Final trade flows (statistically defined as 'normal trade', i.e. goods exported or imported definitively) overestimate trade in 'final' goods. Final trade flows in fact include international trade in intermediate goods (e.g. due to outsourcing) and also trade in goods to be processed that firms prefer not to declare as such.
 Considering only trade in 'final' goods properly defined would further reinforce our conclusions.   

In the tables we report the RCA of Germany and Ireland toward selected geographical areas. These countries were chosen because they exemplify different types of involvement in PT: Germany is active in IPT and especially in OPT, showing the higher relative propensity toward OPT in the EU; Ireland is extremely involved in IPT, showing the highest propensity to this trade in the EU, but its amount of OPT is very limited. In this respect, Ireland is comparable to the CEECs. For each of these countries, the comparison between indexes calculated in the two different ways produces indicative results.  

[Tab. 3A-3B]

In the case of Germany’s RCA toward the Central-Eastern European countries (CEECs), the largest difference between the two indexes can be found in the textile sector. The index calculated using total trade flows shows that Germany has an unexpected RCA in producing these goods, maintained for the entire time period. Also, textile exports seem to represent over 5% of total country’s export. The index calculated using only final trade flows and leaving aside temporary exports never shows an RCA in the textile sector and, for most years, the weight of textiles over total final exports is below 5%.


This difference should not come as a surprise. The diverging indications coming from the index calculated using different trade flows show that the index works properly, if built correctly. The divergence arises because Germany practice extensively OPT in the textile and apparel industry: the index if affected by the large amount of German temporary exports of textile goods to the CEECs that, after processing, are eventually re-imported by Germany as apparel. This explanation is supported by the observation that Germany shows a high propensity to import apparel goods from the CEECs when considering total trade flows, but this is no longer true when looking at final flows only. Turning upside down our reading of the index, we can observe that the CEECs appear specialized in the apparel industry with respect to Germany only when considering processing trade, while their specialization ‘disappears’ when we consider trade in final goods only.  This observation gives rise to concerns about the evaluation of the CEECs' comparative advantage in the apparel industry: the apparel industry in the CEECs mainly processes textiles and semi-finished apparel coming from the EU, but does not seem to have so far an autonomous capacity to penetrate the European markets.   


There has been much discussion about the Irish success story in the EU. Ireland seems to be a favorite production location, attracting foreign direct investment or other forms of delocalized production. Given the attractiveness of the country for foreign firms, we can expect the extent of IPT in Ireland to be high enough to produce distortions in the RCA index built using total trade flows. This hypothesis is confirmed when comparing Tables 4A and 4B. 

[Tab. 4A e 4B]

According to the index built on total trade flows, Ireland seems to have a RCA in producing mechanical machinery, electrical machinery and precision tools, and exports in these sectors should represent at least 5% of total manufacturing exports. Instead, when computed correctly (that is, looking at ‘entirely Irish’ trade flows and leaving IPT and OPT aside), the RCA index indicates the existence of a comparative advantage neither for machinery nor for precision tools, whose weight in manufacturing exports falls below 5%. In the goods’ classification adopted here, the Combined Nomenclature, the group ‘mechanical machinery’ includes computers and other office machinery. Knowing that in Ireland there was a large inflow of foreign direct investment in this industry, it seems reasonable to interpret this evidence as an indication that Ireland does not have an intrinsic comparative advantage in these sectors, but rather an absolute advantage making convenient for large firms to delocalize in this country phases of the production process (possibly the assembly) of such goods.   

3. International fragmentation of production and income

3.1 The relationship between international fragmentation of production and national production

We already mentioned that according to international trade theory, trade of goods can be an indirect form of trade in factors of production. This is certainly true when trade occurs in final goods only and domestic factors of production are embodied in traded goods. In this framework, foreign demand for domestic goods can be seen as an indirect, derived demand for factors. If we allow for international fragmentation of production in trade models, two important differences emerge: on one hand, demand for final goods exported by a country may not be entirely directed to the factors of production of that country, because, as we discussed above, the final good which has been processed in more than one country will embody 'multinational' factors of production. On the other, international trade for reasons of processing is a direct demand for factors of production located in the country where the processing takes place.  Therefore, we expect that trade may affect an open economy involved in international fragmentation of production (and its factor markets especially) in ways that are different from what we could observe where only final goods are traded.   

Looking back at the example discussed in section 1, it can be observed that when country A delocalizes parts of the production process of good X to country B, country A's demand is not directed to the domestic goods produced in B (even if such goods will be eventually re-imported by A), but rather to the factors of production available in B.
 In other words, the demand for factors used in the phases of production delocalized to B is a 'direct' demand for those factors. This distinction between direct demand for factors of production and the indirect demand coming from the demand of the domestic goods allows to underline some important points about the determinants of trade patterns and the effects of trade for the countries involved with international fragmentation of production.


As discussed in the preceding section, only 'normal' exports (what we called final exports) can be explained in terms of comparative advantage, because these truly embody a specific country's relative endowment, technology, and characteristics. Re-exports after processing are instead due to the existence of an absolute advantage of the country where the processing takes place, an advantage which is identified and exploited by foreign firms through international fragmentation of production.
  In other words, while final exports identify those sectors where a country holds a comparative advantage, re-exports are a measure of the existence of absolute advantages in the domestic economy. This implies that the effects of final trade on a country will be primarily re-allocative, shifting factors between sectors along a fixed frontier of production, while processing trade, even in presence of re-allocative effects, will move (possibly shift outward) the frontier of production of a country (see for example Deardorff, 1998). Therefore, when looking at the effects of trade on a country's economy, the two types of flows should be taken into account separately.    

OPT can be described as a form of fragmentation of production where firms keep in-house some segments of the production process originally integrated and delocalize abroad other segments, shipping to the new production locations the intermediate inputs needed for production. There are different reasons why a firm should decide to delocalize production, maintaining the assumption that the firms aims at minimizing its production costs. Production costs can be reduced through fragmentation when factors of production are available in a foreign country at a lower absolute price (for example, this is the case of delocalization by firms in industrialized countries toward countries with a low labor cost). A reduction in costs can occur because fragmentation allows to use locally some inputs without paying high import duties for using those goods. Fragmentation of production can also be cost-saving when it allows to use technology and know-how easily available in a foreign country, but difficult (or impossible) to obtain at home (this is the case of much OPT taking place toward the U.S.). We can say that in the first two cases, the domestic firm adopting a fragmented technology will 'determine' - through its direct demand for factors of production - the specialization of the processing country, to a large extent regardless of the comparative advantage of that country. In the last case, the domestic country has an absolute technological disadvantage and it is 'subject' to international fragmentation of production (being the only viable form of organizing its production where a technological gap exists). Here too, the concept of absolute advantage takes an important role in determining trade patterns and specialization.  

The above considerations allow drawing some conclusions useful to better understand the effects of a country's participation to the process of international fragmentation of production. Intuitively, we can expect that a country which is open in terms of IPT will benefit from receiving additional resources from abroad (in the form of foreign inputs) and additional demand for its factors of production. Therefore, we expect IPT to have a positive effect on domestic production. In the case of OPT instead, for symmetric reasons we can expect that, at least in the short run, this activity will result in a decline in the demand for domestic factors of production, as phases of the production process are moved abroad, and this could have negative effects on the domestic economic activity. But in the long run, if the effects of international fragmentation of production will result in an increase in competitiveness of the domestic firms involved,
 because of the reduction in production costs achieved through fragmentation, the home country's economy could receive a positive stimulus. Therefore, we can expect OPT to have two different effects, with opposite signs: a direct negative effect on factor demand in the short run, and a positive, indirect effect in the longer run.

Preliminary observation of the relationship between IPT and the level of economic activity shows that the sign of the relationship is indeed positive: the correlation coefficient between the IPT index (as defined in Tab.2) and GDP growth rates for the EU countries (taken as a proxy of the level of economic activity) in the last decade is equal to 0.77. The rate of growth of GDP is instead negatively correlated to relative intensity of OPT (measured through the index used in Tab.2) and the correlation coefficient is -0.43.

3.2 Results of a simple econometric exercise

On the basis of the previous reasoning, we derived an equation that can be estimated to test more adequately the correlation between trade for reasons of processing and annual GDP changes. In the regressions, we restricted our sample to the EU member countries, for which data series are longer and more reliable.
  The first regression we run uses the GDP yearly growth differential between each country in our sample and the average EU GDP growth rate as dependent variable. The hypothesis we want to verify here is whether in the period 1988-1999 the different degree of participation of EU member countries to the process of international fragmentation of production (measured through the relative intensity of IPT and OPT for each country) has a specific role in explaining the observed differences in GDP growth rates.
                   


In order to verify correctly this hypothesis, we have to take into account other elements that may have contributed to the observed differentials in growth rates. First of all, we want to take into account the effects of 'traditional' trade, as we assumed that this might have a different, separable impact on the national economies. Furthermore, domestic policies and in general domestic demand will certainly affect GDP growth rates. Therefore, in all the estimated equations we introduced as control variables the relative weight of final exports over GDP (as a proxy for the traditional, indirect foreign demand of domestic factors of production), and the growth of domestic expenditure (as a proxy for domestic demand of domestic factors of production). In this way, the variable used to measure the propensity to undertake international fragmentation of production should capture the specific effects of this phenomenon on the economic activity.

The estimated equation, in its general form, is the following:
  

DIFGDPGRit = b0 + b1*DIFDEMit + b2* DIFEXP/GDPit + b3*IPTit + b4*OPTit + eit
where
DIFGDPGRit = GDP annual growth rate differential of country i with respect to the average EU GDP growth rate

DIFDEMit = differential in the annual domestic expenditure growth rate of country i with respect to the average EU expenditure growth rate

DIFEXP/GDPit = differential of the degree of openness (final exports over GDP) of country i with respect to the average EU openness

IPTit = index of revealed propensity to IPT of country i (measured in terms of re-exports) 

OPTit = index of revealed propensity to OPT of country i (measured in terms of re-imports) 

[Tab. 5]

Results of the regressions are reported in Table 5. In the different equations, the control variables show a positive sign and are significative, as expected. To reduce the possible endogeneity of the control variables, these were also introduced into the equations lagged one period, and this change did not affect significantly the results, indicating that endogeneity should not cause serious distortions in the results. Overall, the goodness of fit of the regressions is quite good.


What is more interesting here is the significance of the IPT variable, which results to be systematically and positively correlated to the growth rate differentials. This is a very robust result, as it is repeated in all the specifications of the equation. The IPT variable becomes more significative in the later years of our sample. In the early years of our sample, international fragmentation of production might have been driven by specific, unobservable countries' characteristics, and this could explain why fixed effects capture most of the explicative capacity, reducing the significance of other variables. The positive and significative role of IPT tends to grow over time, as it can be observed by moving onward the observation period, confirming the growing importance of this phenomenon.  


To verify the robustness of our conclusions on the specific role of IPT, we also included in the regression a direct measure of openness due to fragmentation in place of the IPT index. The variable used was the weight of re-exports over GDP, also measured in terms of difference with respect to the EU average. The other variables explaining GDP growth differentials were differentials in domestic demand growth and differentials in the weight of final exports over GDP, like in the previous regressions. In this case too, the variable measuring relative openness in terms of re-exports was strongly significative. It is worth noting that we performed a Wald test to verify the identity of the coefficients of the two openness measures. The test clearly rejected the identity hypothesis, allowing to conclude that final trade flows and trade for reason of processing play a different role in determining GDP changes.    


Finally, the specific effect of fragmentation is also confirmed by the observation that IPT has stronger effects on the countries that display a relatively higher propensity to participate in international fragmentation of production. Through the separate estimate of two different regressions, one for the countries whose IPT index was on average above one in the last decade (France, Netherlands, UK, Ireland, Greece, Belgium-Luxembourg, adding Finland from 1995 onward), and one for the countries with an average index below one (Germany, Italy, Denmark, Spain, Portugal, and including Austria and Sweden in the last five years), IPT turns out to be strongly significative for the first group, and non-significative for the second group. 

[Tab. 6]



The role of OPT is not as clear in our estimates. The regressions including the OPT index (measured in terms of re-imports) produce an estimated coefficient for this variable sometimes not significantly different from zero, and with a sign sometimes positive and sometimes negative. This occurs whether the IPT index is included in the regressions or not. This uncertain result can be explained by the fact that, as mentioned above, OPT levels in the EU are much lower than IPT, and therefore the effects of outward processing on the economic activity are at best weak. But given that the expected sign of the variable was uncertain, this result is not at all surprising.

Conclusions

The measure of the degree of international fragmentation of production calculated using processing trade flows for the EU countries shows that this phenomenon is growing and that the EU countries take part to this process to different extents and in different ways. The evidence examined in this paper shows that the EU is an important destination of delocalized production activities, but it also originates a non-negligible amount of outward processing, much of which goes to the CEECs. 

In terms of international competitiveness, production specialization, economic growth and welfare, international fragmentation of production has a number of consequences. International fragmentation implies a number of changes in the organization of production, and consequently some adjustment costs, but it can also bring about important benefits in terms of economic integration with other countries, competitiveness gains and technological spillovers. Moving from these considerations, and re-thinking about some traditional concept of the theory of international trade, in this paper we suggest that the presence of international fragmentation of production may require a new, complementary approach to the understanding of the determinants and the effects of international trade. 


When testing empirically the role of international fragmentation of production, our estimates show that the participation to this form of international division of labor can significantly affect the level of economic activity of a country in an addition to the effects produced by other, more traditional forms of international integration. Further research is needed to better understand these effects, and it will probably require a more detailed micro-analysis. However, the results obtained are suggestive that international fragmentation of production is not a marginal phenomenon in the general process of globalization and growth. If the results obtained for the EU can be extended to other countries, and specifically to the CEECs, which are already very much involved in this process, it becomes apparent the importance of understanding this form of economic integration to better understand their development paths.
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Dependent variable: DIFGDPGR

          Estimate for EU 12

             Estimate for EU 12

             Estimate for EU 15

observation period: 1988-1999

    

observation period: 1990-2002

      

observation period: 1995-2002

  Random effects

  Fixed effects

   Random effects

           Fixed effects

          Fixed effects

DIFDEM

0.61

0.57

0.59

0.57

0.52

0.47

0.53

0.17

0.20

0.23

(15.64)

(14.55)

(12.29)

(11.50)

(10.30)

(8.90)

(10.52)

(2.33)

(2.61)

(2.81)

DIFEXPGDP

14.44

20.70

10.50

12.17

25.36

11.83

28.01

41.40

14.54

44.98

(4.27)

(3.34)

(3.16)

(3.39)

(3.34)

(1.62)

(3.64)

(

(

(3.64)

(1.71)

(3.92)

IPT

0.48

0.14

0.77

0.72

0.71

0.69

0.86

1.62

1.61

(3.72)

(0.66)

(5.52)

(4.77)

(2.43)

(2.39)

(4.94)

(3.62)

(3.64)

OPT

-0.24

0.73

-0.57

0.80

(-1.27)

(1.66)

(-2.33)

(1.53)

DIFRIEXPGDP

62.97

60.72

(3.32)

(2.13)

R-squared

0.79

0.83

0.81

0.81

0.85

0.85

0.85

0.93

0.92

0.94

Note: t-statistics in parenthesis

Variables definition

DIFGDPGRit = GDP annual growth rate differential of country 

i with respect to the average EU GDP growth rate

DIFDEMit = differential in the annual domestic expenditure growth rate of country 

i with respect to the average EU expenditure growth

rate

DIFEXP/

GDPit = differential of the degree of trade openness (

final exports

 

over GDP) of country 

i with respect to the average EU openness

DIFRIEXP/

GDPit = differential of the degree of fragmentation openness (

re-exports

 

over GDP) of country 

i with respect to the average EU openness

IPTit = index of revealed propensity to IPT of country 

i (measured in terms of re-exports)

OPTit = index of revealed propensity to OPT of country 

i (measured in terms of re-imports)
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EU temporary and final trade with extra-EU countries

Values (ml ECU)

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

Outward processing trade

Temporary exports

5912

7302

8292

9629

11032

12813

13973

15173

12186

11846

13607

13622

13800

Re-imports

7097

8608

9489

10019

11950

13209

14037

15380

13932

14326

14426

15273

14629

Inward processing trade

Re-exports

53448

55589

58883

68771

77120

83705

87748

97262

106084

109028

127636

124709

111778

Temporary imports

27488

29823

28682

30992

35494

37771

43879

49443

57852

59354

70950

67964

56047

Final trade

Exports

355779

360329

368916

409149

453466

476758

524572

608694

615157

639319

800801

847423

868529

Imports

426552

454189

448964

446417

491185

494273

523099

607744

638755

706145

948060

945165

917692

Shares of temporary trade to the corresponding final trade

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

Outward processing trade

Temporary exports

0.02

0.02

0.02

0.02

0.02

0.03

0.03

0.02

0.02

0.02

0.02

0.02

0.02

Re-imports

0.02

0.02

0.02

0.02

0.02

0.03

0.03

0.03

0.02

0.02

0.02

0.02

0.02

Inward processing trade

Re-exports

0.15

0.15

0.16

0.17

0.17

0.18

0.17

0.16

0.17

0.17

0.16

0.15

0.13

Temporary imports

0.06

0.07

0.06

0.07

0.07

0.08

0.08

0.08

0.09

0.08

0.07

0.07

0.06

Final trade

Exports

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

Imports

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

Source

: Eurostat, Comext database.
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(3.34)
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(3.64)

(

(

(3.64)

(1.71)

(3.92)

IPT

0.48

0.14

0.77

0.72

0.71

0.69

0.86

1.62

1.61

(3.72)

(0.66)

(5.52)

(4.77)

(2.43)

(2.39)

(4.94)

(3.62)

(3.64)

OPT

-0.24

0.73

-0.57

0.80

(-1.27)

(1.66)

(-2.33)

(1.53)

DIFRIEXPGDP

62.97

60.72

(3.32)

(2.13)

R-squared

0.79

0.83

0.81

0.81

0.85

0.85

0.85

0.93

0.92

0.94

Note: t-statistics in parenthesis

Variables definition

DIFGDPGRit = GDP annual growth rate differential of country 

i with respect to the average EU GDP growth rate

DIFDEMit = differential in the annual domestic expenditure growth rate of country 

i with respect to the average EU expenditure growth

rate

DIFEXP/

GDPit = differential of the degree of trade openness (

final exports

 

over GDP) of country 

i with respect to the average EU openness

DIFRIEXP/

GDPit = differential of the degree of fragmentation openness (

re-exports

 

over GDP) of country 

i with respect to the average EU openness

IPTit = index of revealed propensity to IPT of country 

i (measured in terms of re-exports)

OPTit = index of revealed propensity to OPT of country 

i (measured in terms of re-imports)
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FRANCE

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

Outward processing trade

Temporary exports

1.28

1.07

0.95

1.09

1.08

1.00

0.99

1.27

1.03

1.05

1.09

0.93

0.94

Re-imports

1.48

1.22

1.13

1.21

1.24

1.15

1.06

1.16

1.17

1.21

1.17

1.10

1.20

Inward processing trade

Re-exports

1.26

1.61

1.58

1.46

1.44

1.50

1.38

1.39

1.87

2.03

1.87

2.04

1.92

Temporary imports

1.63

1.89

1.76

1.65

1.85

1.82

1.63

1.75

2.56

2.88

2.56

2.89

2.76

BELGIUM-LUX.

Outward processing trade

Temporary exports

0.48

0.44

0.39

0.51

0.40

0.47

0.45

0.47

0.58

0.61

0.59

0.77

0.54

Re-imports

0.35

0.27

0.29

0.31

0.37

0.42

0.38

0.74

0.66

0.54

0.64

1.00

0.70

Inward processing trade

Re-exports

1.24

1.06

0.89

1.23

1.40

1.26

1.14

1.22

1.15

0.93

0.88

1.07

1.00

Temporary imports

0.60

0.55

0.58

1.23

1.31

0.81

0.63

0.73

0.59

0.54

0.55

0.61

0.60

NETHERLANDS

Outward processing trade

Temporary exports

1.92

1.29

1.85

1.29

1.00

1.33

1.65

1.63

1.20

1.35

1.63

1.22

1.17

Re-imports

1.27

1.16

1.10

1.16

0.82

0.75

0.64

0.66

0.37

0.38

0.55

0.38

0.38

Inward processing trade

Re-exports

1.90

1.75

1.85

1.63

1.21

1.36

1.23

1.06

1.03

0.88

0.74

0.45

0.35

Temporary imports

1.29

1.15

1.18

1.00

0.95

0.74

0.59

0.51

0.39

0.26

0.23

0.25

0.26

GERMANY

Outward processing trade

Temporary exports

1.20

1.32

1.24

1.35

1.45

1.55

1.53

1.42

1.38

1.28

1.23

1.26

1.32

Re-imports

1.74

1.78

1.69

1.75

1.77

1.99

2.06

2.04

1.91

1.87

1.78

1.86

2.13

Inward processing trade

Re-exports

0.84

0.69

0.70

0.78

0.84

0.98

1.03

0.95

0.89

0.92

0.99

1.09

1.26

Temporary imports

0.57

0.53

0.53

0.49

0.52

0.59

0.56

0.57

0.48

0.63

0.74

0.66

0.75

ITALY

Outward processing trade

Temporary exports

0.86

1.01

1.12

1.01

0.98

0.96

0.90

0.68

0.87

0.99

0.92

0.98

0.91

Re-imports

0.69

0.82

1.00

0.93

1.05

1.02

1.11

0.93

1.19

1.19

1.16

1.20

1.08

Inward processing trade

Re-exports

0.42

0.40

0.36

0.35

0.29

0.31

0.27

0.28

0.32

0.32

0.35

0.30

0.38

Temporary imports

0.88

0.87

0.74

0.76

0.71

0.70

0.68

0.73

0.77

0.81

0.92

0.78

0.89

UNITED KINGDOM

Outward processing trade

Temporary exports

0.62

0.57

0.61

0.58

0.57

0.70

0.69

0.77

0.82

0.73

0.77

0.74

0.78

Re-imports

0.28

0.28

0.34

0.34

0.37

0.35

0.36

0.36

0.47

0.54

0.47

0.33

0.45

Inward processing trade

Re-exports

1.48

1.44

1.40

1.44

1.53

1.63

1.77

1.57

1.39

1.31

1.41

1.28

1.43

Temporary imports

1.29

1.31

1.33

1.64

1.55

1.80

1.78

1.68

1.40

1.43

1.35

1.35

1.34

IRELAND

Outward processing trade

Temporary exports

0.43

0.16

0.33

0.24

0.35

0.23

0.50

0.64

0.05

0.18

0.19

0.05

0.05

Re-imports

0.02

0.01

0.01

0.01

0.05

0.04

0.08

0.05

0.01

0.03

0.03

0.01

0.01

Inward processing trade

Re-exports

3.02

2.42

2.88

3.24

2.86

3.83

3.17

3.88

3.05

2.17

2.46

1.94

0.60

Temporary imports

3.29

4.02

3.77

3.98

5.21

6.33

5.71

4.47

1.23

1.30

0.77

0.66

0.51

DENMARK

Outward processing trade

Temporary exports

0.60

0.60

0.58

0.60

0.66

0.71

0.72

0.81

1.07

1.14

1.20

0.88

0.69

Re-imports

1.22

1.08

1.26

1.11

1.02

1.23

1.28

1.37

1.76

1.98

2.24

1.41

0.47

Inward processing trade

Re-exports

0.36

0.50

0.54

0.51

0.55

0.66

0.64

0.81

0.66

0.64

0.48

0.42

0.40

Temporary imports

0.83

0.80

0.81

0.72

0.68

0.87

0.85

0.90

0.81

0.98

0.98

1.02

0.96
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� On the problems in linking international trade theory and empirics, see Davis and Weinstein (2001).


� Since Ricardo, 'international division of labor' and 'production and trade specialization' have been close synonyms in trade theory, as specialization implies the allocation to a country of the entire production process to obtain a specific good, and production processes are identified with the final good produced.  But according to Adam Smith, the concept of  'division of labor' refers explicitly to the segmentation of a production process in specific phases, each to be undertaken by a group of workers specialized in that phase.


� See Jones (2000) for a discussion of the role of absolute advantages in trade patterns in the presence of trade in intermediate goods.


� Cfr. Arndt (1997a and 1997b), Jones and Kierkowski (1997 and 2001), Deardorff (1998 and 2001).


� Cfr. Yi (2003).


� Another issue related to the problem of co-ordination concerns the governance of the production network which is internationally fragmented. We have shown elsewhere (see Baldone et al., 2001) that fragmentation processes involving EU firms delocalizing toward Central and Eastern Europe are decided by EU firms themselves, and are ‘accepted’ by extra-EU firms that assemble and finish up goods originated in the EU. 


� If it is convenient for country A to keep in the home country some phases of production, moving other phases to country B, in principle it may well be that country B could find convenient to delocalize some phases pf production of good Y to country A. For sake of simplicity, here we rule out this possibility. 


� Given the assumption that fragmentation is economically convenient, the entire production of X will be fragmented and this will be the only technique in use to obtain the good.


� If instead we assume that in country B there are unemployed workers, these workers could be used in the assembly of good X without reducing production in other sectors. 


� This will look like intra-industry trade, which indeed seems to be growing in international trade statistics, even if we are describing a different phenomenon, resulting from international fragmentation of production.


� Similar trade regimes exist in a number of other countries, albeit with different names.


� International flows on processing trade from official statistics, like the ones we use, need to be interpreted carefully, especially after 1996. In fact, starting from January 1st 1997, tariffs on goods coming from the countries that signed the Association Agreements with the EU (ten countries in Central and Eastern Europe, plus Malta and Cyprus) were virtually abolished. As one of the main reasons for recording trade flows under the PT regime was the exemption for tariff payment when the processed good was re-imported to the EU, the elimination of tariffs removed one of the most important incentives to adopt this procedure, involving a relevant amount of red tape. Therefore, statistical records of OPT underestimate the phenomenon of fragmentation of production, especially since 1997, while these statistics tend to inflate the amount of trade recorded as final. The apparent decline of the ratio between processing and final trade in the last years of our sample is due to the fall of processing trade and to the corresponding increase in final trade because of the statistical reasons mentioned. 


� Of course, EU’s OPT toward the CEECs is CEECs’ IPT. This type of traffic is quite relevant for the CEECs: in some sectors, especially in the mid-90s, re-exports far outweighted final exports from these countries. 


� See footnote 12.


� Belgium and Luxembourg have been aggregated, and for the three countries that entered the EU in 1995, data are reported from that year on. 


� It is worth remembering that these last countries are also favorite locations of American and Japanese direct investments, and that foreign plants in these countries are often used to serve the entire EU market.


� This  low propensity to ITP can be explained both by the Italian pattern of specialization, still very much oriented toward traditional, labor -intensive sectors, more apt to foster outward processing than to attract inward processing, and by the comparatively small stock of inward FDIs in Italy, given that a significant amount of processing trade seems to be linked to the activity of multinational firms.   


� Balassa indexes have been criticized for many, well-founded reasons (see for example Hillman, 1980), but they still are widely used as indicators of comparative advantage, lacking a better and just as practical alternative measure.


� The elimination of tariffs and quantitative barriers to international trade and an efficient system of VAT reimbursement in international transactions reduce firms' incentive to declare shipments as "trade for reasons of processing". See footnote 12.   


� In section 1 we assumed that the final good X does not incorporate any component produced in B. This assumption could be relaxed without affecting the final results, but we maintain it here for sake of simplicity.


� For a more extensive discussion of this point, see Baldone et al. (2001).


� We have shown elsewhere (Baldone et al., 2002) that German and Italian firms in the textile and apparel industry could significantly re-gain competitiveness through the use of OPT with the CEECs, delocalizing there the most labor-intensive phases of production of those goods. 


� It is very difficult to apply such an exercise to the CEECs, because their growth rates in the last decade show dramatic shifts, having been influenced by many –often non-economic – factors. Still, preliminary results show a positive correlation between GDP growth rates and the relavance of re-exports for these countries as well. 


� Here, like elsewhere in the paper, we refer to IPT and OPT of EU member states with the rest of the world, excluding intra-EU trade, because European statistics collect data on intra-EU processing trade only up to December 1992.


� For homogeneity with the trade data used throughout the paper, the National Accounts data used in the regression are taken from Eurostat. 
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1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

Outward processing trade

Temporary exports

0.24

0.25

0.27

0.32

0.43

0.51

0.57

0.52

0.62

0.80

0.72

1.44

3.70

Re-imports

0.01

0.01

0.02

0.01

0.05

0.09

0.17

0.32

0.69

0.90

1.18

1.19

0.00

Inward processing trade

Re-exports

2.43

1.77

1.90

1.06

0.63

0.74

0.74

0.80

0.68

0.59

0.53

0.67

0.80

Temporary imports

1.28

0.62

0.44

0.30

0.44

0.52

0.37

0.53

0.38

0.25

0.30

0.29

0.30

PORTUGAL

Outward processing trade

Temporary exports

0.09

0.06

0.06

0.08

0.17

0.15

0.11

0.16

0.25

0.28

0.29

0.26

0.15

Re-imports

0.08

0.12

0.06

0.06

0.05

0.05

0.04

0.03

0.03

0.08

0.17

0.11

0.06

Inward processing trade

Re-exports

0.35

0.33

0.24

0.43

0.34

0.48

0.69

0.48

0.47

0.48

0.65

0.56

0.42

Temporary imports

0.54

0.50

0.26

0.33

0.41

0.81

0.55

0.41

0.22

0.14

0.41

0.47

0.25

SPAIN

Outward processing trade

Temporary exports

0.49

0.46

0.47

0.28

0.20

0.22

0.17

0.27

0.25

0.33

0.58

0.57

0.54

Re-imports

0.16

0.18

0.21

0.00

0.00

0.09

0.10

0.17

0.17

0.19

0.14

0.19

0.26

Inward processing trade

Re-exports

0.30

1.21

1.46

0.76

0.76

0.65

0.76

1.00

0.68

0.57

0.69

0.49

0.42

Temporary imports

0.67

0.76

1.22

0.67

0.59

0.45

0.60

0.64

0.48

0.41

0.33

0.16

0.17

SWEDEN

Outward processing trade

Temporary exports

0.52

0.41

0.47

0.61

0.46

0.50

0.44

0.40

Re-imports

0.50

0.43

0.43

0.53

0.75

0.89

0.71

0.55

Inward processing trade

Re-exports

0.02

0.04

0.07

0.09

0.07

0.07

0.11

0.10

Temporary imports

1.13

1.01

1.10

0.74

0.77

0.72

0.61

0.64

FINLAND

Outward processing trade

Temporary exports

0.39

0.56

0.83

1.34

1.75

0.52

0.58

0.98

Re-imports

0.50

0.53

0.49

0.85

0.91

0.69

0.71

1.51

Inward processing trade

Re-exports

0.17

0.61

0.91

1.04

1.27

0.76

0.65

0.67

Temporary imports

0.57

1.26

1.29

1.14

1.16

0.56

0.58

0.57

AUSTRIA

Outward processing trade

Temporary exports

0.80

1.23

1.05

1.10

1.39

2.07

2.73

2.43

Re-imports

0.83

1.26

1.19

1.11

1.11

1.54

2.20

0.84

Inward processing trade

Re-exports

0.97

0.82

0.65

0.55

0.62

0.59

0.66

0.72

Temporary imports

0.99

1.22

1.26

0.99

1.28

1.23

1.27

1.31

Source

: Eurostat, Comext database.
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TABLE 5 - Effects of international fragmentation of production on GDP  growthrates







Dependent variable: DIFGDPGR







          Estimate for EU 12







             Estimate for EU 12







             Estimate for EU 15







observation period: 1988-1999







    observation period: 1990-2002







      observation period: 1995-2002







 







  Random effects







  Fixed effects







   Random effects







           Fixed effects











          Fixed effects







 







 







DIFDEM







0.61







0.57







0.59







0.57







0.52







0.47







0.53























0.17







0.20







0.23







(15.64)







(14.55)







(12.29)







(11.50)







(10.30)







(8.90)







(10.52)



















(2.33)







(2.61)







(2.81)







DIFEXPGDP







14.44







20.70







10.50







12.17







25.36







11.83







28.01



















41.40







14.54







44.98







(4.27)







(3.34)







(3.16)







(3.39)







(3.34)







(1.62)







(3.64)







(







(







(3.64)







(1.71)







(3.92)







IPT







0.48







0.14







0.77







0.72







0.71







0.69















0.86







1.62







1.61







(3.72)







(0.66)







(5.52)







(4.77)







(2.43)







(2.39)















(4.94)







(3.62)







(3.64)







OPT







-0.24







0.73







-0.57







0.80







(-1.27)







(1.66)







(-2.33)







(1.53)







DIFRIEXPGDP







62.97







60.72







(3.32)







(2.13)







R-squared







0.79







0.83







0.81







0.81







0.85







0.85







0.85























0.93







0.92







0.94







Note: t-statistics in parenthesis







 







 







Variables definition







DIFGDPGRit = GDP annual growth rate differential of country i with respect to the average EU GDP growth rate







DIFDEMit = differential in the annual domestic expenditure growth rate of country i with respect to the average EU expenditure growth rate







DIFEXP/GDPit = differential of the degree of trade openness (







final exports







 over GDP) of country i with respect to the average EU openness







DIFRIEXP/GDPit = differential of the degree of fragmentation openness (







re-exports







 over GDP) of country i with respect to the average EU openness







IPTit = index of revealed propensity to IPT of country i (measured in terms of re-exports) 







OPTit = index of revealed propensity to OPT of country i (measured in terms of re-imports) 












