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Abstract

This paper discusses the issue of international fragmentation of production both theoretically and empirically. Received literature does not constitute a well-articulated and verified theoretical framework that can explain fragmentation in fullness. The empirical investigation is centred on the comparison of the production integration patterns between the South-Mediterranean countries and the European Union with the performance of central- and eastern-European countries. Integration of firms from the Mediterranean basin into European production-sharing networks appears still very modest when compared with their central and eastern European counterparts. However the region has the potential to host a much larger amount of such international networks.
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1. Introduction

When firms locate segments of their production process abroad we are in presence of international fragmentation of production. The expansion of international fragmentation of production gained new pace in the last decade. Such an increase is confirmed by the considerable growth of trade flows in intermediate and unfinished goods. This is mainly attributed to technological changes that made international co-ordination of fragmented production increasingly feasible and by recent advancements in the information and communication technologies. Yet the literature on causes, contents and effects of the international production fragmentation and networks is still in its infancy.

An example of this phenomenon can be provided by the textile and apparel industry in advanced areas which is fragmenting production towards developing countries. Further examples can be found in high-technology sectors such as electronics, pharmaceutics and automobiles. International fragmentation of production involves both multinational enterprises and medium-sized enterprises and not necessarily implies that the fragmenting firm owns the foreign firm.

Noteworthy international fragmentation of production alongside with the formation of new international networks in terms of production, trade and foreign direct investment (FDI) flows have been expanding only slowly and to a limited extent in the Euro-Mediterranean area. The paper is aimed at assessing the significance of such a different pattern of development in terms of international fragmentation of production and of formation of new international networks of production, trade and FDI flows. These issues will be examined in terms of a theoretical and empirical perspectives.

The empirical analysis is developed by means of a comparison of the integration performance of Mediterranean countries with the European Union with respect to that of the central and eastern European countries. The goal of the paper is to analyse the diversities characterising conditions, modalities and implementation times in the fragmentation of production in the Euro-Mediterranean area. The key questions are effects and results of production fragmentation in the area, the degree of trade specialisation as well as the persistence of huge technological differences across countries.

We first notice the absence of a well-articulated and verified theoretical framework to address the issue of international production sharing. This issue is addressed by economic theory in two manners. The first directly models international fragmentation of production studying firms’ choice to localise some production stages abroad while other phases of the production process remain within the headquarters.
 The whole process is then co-ordinated through costly service links. The second is the New Economic Geography which analyses the motives that lead to the aggregation of firms in one or more locations.

All these models only are only apt to explain the phenomenon in specific sectors of economic activity. Those based on comparative advantage of the foreign region describe well the dynamics of sectors in which plant location decisions are mainly driven by comparative advantages such as the textile and apparel sector. More complex models however can only describe sectors like electronics and automobile in which the length of the production chain affects the cost structure of the firms.
The results of the empirical investigation show that Mediterranean countries are lagging behind their central and eastern European economies, while international fragmentation of production is a significant determinant of total and intermediate imports for all countries under consideration. Mediterranean firms do not participate in European production sharing networks as much as the eastern European competitors. It has to be noted that our analysis concludes that Mediterranean countries have the potential to do so, even if at the moment they are still peripheral.

The paper is organised as follows. Section 2 discusses models of location of economic activities. Section 3 presents different measurements of international fragmentation Section 4 offers some concluding remarks.

2. International Localisation of Economic Activities

2.1 Models of Fragmentation and of International Outsourcing

Let us use a simple Ricardian model (Jones and Kyerzkowski, 1990) to outline fragmentation models. Consider an enterprise whose production process takes place in two separable phases so that it is possible to fragment production. Assume that if one phase is moved abroad its marginal cost reduces while the fixed cost increases with respect to the situation in which both phases take place in the home location. Then there exist a quantity such that for production levels greater than this threshold it is profitable to fragment production while for lower output levels the whole production takes place in the same location.

Jones and Kyerzkowski (2001) develop a Heckscher-Ohlin model in which the emergence of the possibility of international trade in intermediate goods determines production fragmentation and relocation of some segments abroad. They assume that the home the two countries have different endowments of capital and labour, that the production of the final good consists in a labour intensive phase and in a capital intensive one. Depending on the comparative advantages between the two countries, on the integrated production technology and on the production technology of each component specialisation of the home country in segment or in the other as well as the loss of the production of both segments or the survival of the integrated production process is determined. Building on this approach Venables (1999) analyses plant location decisions of multinational corporations and reaches similar conclusions.

Yi (2003) develops and calibrates a Ricardian trade model with fragmentation to show how the reduction in transportation costs experienced in the past decades generated an increase in international trade greater than that predicted by traditional trade models. His paper shows that international fragmentation of production might serve as resonance-box on the volume of trade.

Notice that in general international fragmentation of production can be attained by removing the hypotheses of the traditional Heckscher-Ohlin international trade theory
. For example one can reject the assumption that production factors are homogenous among the countries or introduce other production factors together with labour and capital. If labour is not homogenous (real) wages need not to be equalised and labour intensive productions migrate towards countries relatively more endowed with labour.
It follows that firms trade in intermediate goods which are produced in countries relatively more endowed of the production factors in the use of which these goods are relatively more intense.

As in these models plant location decisions are mainly driven by comparative advantages they can only be applied to sectors such as the textile and apparel in which the comparative advantage is the force leading to fragmentation. More complex situations are analysed by Burda and Dluhosch (2000) and Grossman and Helpman (2002).

Burda and Dluhosch (2000) present a general equilibrium analysis with Dixit-Stiglitz (1977) monopolistic competition. They relate the length of the production filière with increased endowments of primary production factors. The central point of Burda and Dluhosch (2000) is then to perform a comparative statics analysis of both the short and the long equilibrium of the economy. Lower trade barriers give firms greater incentives to cost reduction. In the model the only manner to do so it by lengthening the production chain. This means that firms fragment production internationally.

The expansion of endowments –representing a fall of trade barriers– generates an increase of the added value greater than the increase of the cost of business services. If such an expansion privileges unskilled labour then employment distribution becomes bi-modal. In the long run an increase of skilled labour-endowment greater than that of unskilled labour increases production fragmentation. In the opposite case the contrary occurs. Burda and Dluhosch (2000) innovate the literature endogenising firms’ cost reduction choices through their demand for business services which increase the length of the production chain.

Of particular interest is also Grossman and Helpman (2002) which addresses the issue of fragmentation with the tools of the industrial organisation literature and of contract theory. Unlike previous contributions their analysis focuses on firms’ behaviour and on inter-firm relationships. They consider the problem of a firm choosing an intermediate good supplier in model with two countries, incomplete contracts, home and foreign suppliers, specific investments (so to customise intermediate goods to the needs of the buyer) and heterogeneity both in the quality of the intermediate goods and in the legal protection offered to contracts in the two countries.

In order to produce the final good downstream firms have to find the supplier that best suits their needs. Final good producers have to choose whether to search in the home country or abroad and the scope of the search. The search function only employs (expensive) home workers. 
 If search is successful then two further steps are needed. In the first a contract is signed on the specific investment needed by the upstream to make null the distance in the space of products between itself and the partner downstream firm. This is the specific investment due to output customisation. In the second step firms bargain on the price of the intermediate good.

The depth of the intermediate good market generates a positive externality in the search of the optimal supplier. An expansion of the foreign market increases the amount of international outsourcing and hence of international trade of intermediate goods. However an increase of search technology’s efficiency leads to ambiguous results. If the increase is uniform between the home and the foreign country it has no effect on the international allocation of production. According to Grossman and Helpman an example of this kind is technological progress in the field of information and telecommunication technologies (ICT), contrary to Jones and Kyerzkowski (2001 and 2001b) who stress the importance of the ITC revolution for the emergence of fragmentation. If the increase of efficiency of the search technology is larger abroad than in the home country then international fragmentation of production increases.

A last surprising result concerns the level of legal protection of contracts and their implementation. A strengthening of the rule of law in a country increases a the profitability of the search in this country. A uniform increase however tends to decrease international fragmentation of production. Finally consider the case in which such an increase takes place abroad. Then fragmentation does not necessarily increase.

2.2 New Economic Geography

Differently from the models presented above New Economic Geography papers form a unique theoretical corpus and have many common features. The various models only differentiate themselves for the assumptions on manufacturing technologies, type and number of primary and secondary inputs and their international mobility and finally for the reasons causing such a mobility.

The analytic approach of the New Economic Geography was initiated by Paul Krugman who in 1990 introduced the Centre-Periphery model.
 The aim of the model is to determine the long run localisation of manufacturing firms. In the long run both industrial workers migrate and firms freely enter and exit the manufacturing sector.

The key variable in the long run equilibrium is the share of manufacturing firms in the home country. The central part of the analysis is its relation with free trade. Given the symmetry of the model there are three possible equilibria: firms agglomerate in either country or they are equally distributed between them. Notwithstanding the richness of its results the Centre-Periphery model is analytically too complex. New Economic Geography developed proposing simpler models that could attain similar results.

Among those it is worth recalling the Footloose Capital model (Martin and Rogers, 1995), the Footloose Entrepreneur model (Ottaviano, 1996 and Forslid, 1999) and the Constructed Capital model (Baldwin, 1996). Martin and Ottaviano (1999) introduce a model with an endogenous growth engine and global spillovers while Baldwin et al. (2001) present a model with local spillovers. None of these however displays international fragmentation of production. Krugman and Venables (1995), Fujita et al. (1999) Ottaviano (2002), Robert-Nicoud (2002) and Venables (1996) present models with vertical linkages.
 These models prescribe that manufacturing takes place on a vertical filière. Potentially these model could bridge New Economic Geography and Fragmentation literatures. However the analytical choice of collapsing the vertical linkages into horizontal linkage makes this task unattainable.

Following the New Economic Geography approach Amiti (2001) develops a model which presents a manufacturing sector divided into two stages and that may generate international fragmentation of production. If the downstream segment of the manufacturing sector is more labour intensive than the agricultural sector then there exists –for some parameters values– an equilibrium with fragmentation. That is the capital abundant country hosts the production of the capital intensive intermediate good while the labour intensive final good is produced in the labour abundant country. Notice that the allocation of the different production phases strictly follows the standard Heckscher-Ohlin logic as every segment is located in the country relatively more abundant of the production factor relatively more intensively used.

3 Measures of Fragmentation and the EU’s Trade with Mediterranean and eastern European Countries

Since Feenstra (1998) and Yeats (1998) research efforts have been devoted to different measurements of fragmentation. However the lack of a unique definition of the very concept of fragmentation led to a differentiated empirical approach. Feenstra (1998) reports that the increase in world trade of intermediate inputs is significant and large denoting that the structure of production has changed towards international outsourcing. Yeats (1998) focuses on global production sharing defined as internationalisation of a production process such that different countries take part in different stages of the manufacture of the final good. He measures global production sharing to be at least 30% of total international trade and provides anecdotal and statistic evidence in support of the magnitude of the phenomenon.

Hummels et al. (2001) measure vertical specialisation
 with the different versions of the import content of export index. Findings include that 30% of world trade is due to vertical specialisation (note the similarity with Yeats' (1998) findings) and that the growth of this phenomenon was 40% in the past 25 years. Hummels et al. (1998) provide a similar analysis.

Baldone et al. (2001) focus on four EU countries (France, Germany, Netherlands and Italy) and five central and eastern European countries (Poland, Hungary, Czech Republic, Slovakia, Romania and Bulgaria). For the authors fragmentation coincides with Outward Processing Trade (OPT), i.e. it occurs when a Firm in country A delocalises in country B a segment of a production process providing the firm in B with intermediate goods and reimporting its output. This process occurs under a special customs regime. They find that fragmentation choice is not driven by CEECs comparative advantages in a particular industry, rather by labour cost differentials, by geographical distance and by "cultural proximity". Country-specific evidence confirms the general findings. These kind of customs data are not available anymore due to the EU enlargement and the consequent harmonisation of imports and export duties.

Hoekman and Djankov (1996) analyse trade flows among the EU, central and eastern European countries and the former Soviet Union. Simple trade diversion from former Council of Mutual Economic Assistance countries to the European Union does not explain more than 20% of the whole exports. The main part of the exports to the EU is in goods that were not exported to traditional partner or in traditional goods that were however significantly upgraded or differentiated. This shows that central and east-European firms successfully entered global production networks.

Following Feenstra, Yeats, Hoekman, etc., we shall use in our paper various trade related indicators to measure the role of fragmentation and production sharing in the trade patterns of the EU with the Mediterranean countries (MCs) on the one hand and central and eastern European countries (CEECs) on the other. In order to analyse homogenous trading partners we restrict the EU to France, Germany, Italy and Spain and the MCs to Algeria, Egypt, Morocco Tunisia and Turkey. In the CEECs region we consider all the eastern European accession states of both the 2004 and the future 2007 enlargement: Bulgaria, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania, Slovakia and Slovenia.
Let us remind that the growth of trade between the EU and the MCs since the early 90s has been somewhat disappointing and the region’s share of total EU’s imports has remained more or less stable over the period. The average growth rate of MCs imports from the EU in the period 1993 – 2001 is 3%. On the contrary the CEECs has represented one of the EU’s most dynamic trading partner in the same period (the average growth rate of CEECs imports from the EU is 13%) and the CEECs may have been responsible for creating some trade diversion that caused the modest trade results of the MCs. Furthermore the EU’s ambitious plan to offer membership to the CEECs has effectively marginalised the prospects of the MCs to European integration in the more recent period. 

Tables 1 and 2 below present the imports from the EU of both areas per sector of economic activity in the period under analysis.

Table 1: MCs Imports from the EU

Sectors
1993
1994
1995
1996
1997
1998
1999
2000
2001

Agricultural Products
312
342
463
532
498
526
490
492
440

Basic metals
1781
1618
1795
1867
1726
1697
1252
1536
1320

Chemical Products
202
230
291
263
202
163
115
143
116

Construction products
525
388
409
574
632
627
705
1168
787

Electrical
2597
2794
3506
3889
4113
4392
4002
3986
4167

Electronic
7260
6413
7615
9558
9101
9195
7862
8047
7624

Energy
2278
1852
2553
3362
3946
3952
3541
5173
3282

Food
1792
1631
2010
2139
2472
2790
2646
2642
2378

Furniture & Wood articles
1765
1766
2044
2393
2700
3107
3355
3883
3180

Machinery
681
645
1325
762
1192
1383
1071
1072
668

Mining
1151
1155
1574
1368
1282
1272
1024
972
791

Paper Products
818
836
1244
1069
1024
1085
958
1181
1025

Textiles
520
499
695
702
707
731
708
819
769

Vehicles
423
404
525
675
708
749
757
828
700

Not elsewhere specified
3857
3931
5144
5380
5626
5871
5749
5935
5562

Total Imports
25962
24506
31194
34533
35931
37540
34237
37878
32810

Note: billions of current US$. Source: CEPII.

Table 2: CEECs Imports from the EU

Sectors
1993
1994
1995
1996
1997
1998
1999
2000
2001

Agricultural Products
1148
1014
1227
1621
1345
1370
1220
1294
1383

Basic metals
887
1136
1787
1891
2050
2493
2319
2748
2964

Chemical Products
4315
5504
7696
8850
9578
10735
10662
11054
12447

Construction products
531
703
1006
1195
1312
1490
1442
1397
1520

Electrical
1795
2534
3882
4655
5106
6043
5892
6411
7021

Electronic
2233
2525
3270
3916
4586
5396
5803
7075
7713

Energy
291
344
364
538
623
663
737
1042
943

Food
1241
1498
1790
1774
1735
1928
1685
1652
1871

Furniture & Wood articles
1043
1262
1611
1872
2071
2258
2271
2135
2295

Machinery
5863
7242
9560
11673
12633
14863
13966
14129
15659

Mining
117
127
183
210
223
232
233
259
261

Paper Products
761
974
1589
1671
1738
1932
1861
2005
2130

Textiles
4191
5110
6600
7167
7422
8243
7793
7786
8745

Vehicles
3395
3863
5491
7113
8122
10038
7870
9041
11990

Not elsewhere specified
451
514
970
799
919
933
2410
3179
462

Total Imports
28263
34351
47025
54946
59463
68618
66164
71207
77404

Note: billions of current US$. Source: CEPII.

The key sectors in the imports of the MCs from the EU are Electronics, Electric, Energy, Furniture and Wood articles and Food. In the case of the CEECs the main imports from the EU are Machinery, Chemical products, Vehicles, Textiles and Apparel and Electronics. It is remarkable that MCs mainly import consumer goods from the EU while among the major imports of the CEECs there are capital or instrumental goods. As we point out below this difference could be attributed not only to the demand for imported goods in each area but also to the supply-side: i.e. to the (in)ability of MCs’ firms to enter European production networks. 

One of the most striking economic difference between the EU’s integration process with the two areas has been the strongly increasing role of European private investment and related fragmentation and production sharings in the CEECs region with comparison to a much more modest role of these production integration trends in the MCs area. Beyond the benefits of the eastern enlargement stemming from new larger market outlets EU’s firms have been looking at the CEECs as new promising locations where to decentralise and delocalise their production and/or increase the efficiency of their value chain management. In fact during the 1990s the EU’s foreign direct investment (FDI) in the CEECs area have been growing at a very rapid rate and much faster than European FDI towards the MCs. As well known FDI flows constitute the most comprehensive single indicator of the growth of international production and of the activities of multinational corporations (MNCs) . The bulk of these increasing FDI has been in manufacturing industry and in the service industries of the CEECs region with a large involvement of MNCs. And a significative part of these FDI has been invested in export-oriented plants and firms in sectors such as automobile, electronic and electric equipment, chemicals, textile and clothings. Furthermore the firms under foreign control localised in eastern Europe carry out a large share of the total import and export of the countries in the region. In Hungary for example the share of the manufacturing exports related to foreign controlled firms was higher than 75 per cent by the late 1990s. In other CEECs countries these shares are highly significant as well (Kaminski and Smarzynska, 2001). One should also consider that FDI does not capture the increasingly diverse ways in which firms engage in international operations, for example, through various forms of collaborative ventures and alliances or through their co-ordination of production chains. In the case of the CEECs region these kinds of internationalisation of economic activity has also been growing significantly during last decade.

Therefore one could assume that these trends in the growth of FDI and international production (fragmentation and production shares) are related to the growth of trade in manufactures between the CEECs and the EU and mostly contributed to the different dynamic patterns of CEECs and MCs trade flows with the European countries in the 1990s.

As already said there no comprehensive and reliable statistics and indicators on fragmentation and trade related phenomena. So in what follows we use different proxies to measure and evaluate these trends.

From the above discussion and the conceptual framework set out in the previous section we can claim that international production fragmentation takes mostly the form of trade in intermediate goods. Obviously intermediate goods are not only trade for production sharing motives. So trade in intermediates is an upward biased estimate of fragmentation driven international trade. However global production sharing constitutes the major innovation in international trade of the recent years. So a regime change in the flows of intermediate good trade can be safely attributed to in international fragmentation of production.

From the CHELEM database produced by CEPII we extract the figures of intermediate good exports from the MCs and the CEECs to the EU. Tables 3 and 4 present them.

Table 3: MCs Exports of intermediate goods to the EU

Commodities
1993
1994
1995
1996
1997
1998
1999
2000
2001

Yarns fabrics
470
726
757
671
807
809
768
834
907

Vehicles components
62
82
112
123
154
210
286
343
468

Engines
51
98
150
155
157
217
246
300
429

Miscellaneous hardware
131
159
210
246
250
294
317
334
353

Fertilisers
210
304
340
292
284
286
253
259
286

Rubber articles
51
83
121
117
135
182
195
212
236

Electronic components
134
150
240
267
316
369
382
233
194

Tubes
20
31
57
46
50
57
51
68
61

Paper
28
56
52
36
41
40
45
60
55

Wood articles
15
16
21
22
20
25
33
35
43

Metallic structures
6
5
9
12
14
23
21
24
40

Plastics
12
19
31
16
17
14
22
28
32

Paints
13
13
16
17
17
9
14
10
10

All intermediate goods
1203
1743
2117
2020
2263
2533
2631
2739
3113

Memo Item:

Total exports to EU
17985
19108
22702
23774
24342
23811
25638
30562
31311

Note: billions of current US$. Source: CEPII. Sectors ordered by 2001 relative shares.

Table 4: CEECs Exports of intermediate goods to the EU

Commodities
1993
1994
1995
1996
1997
1998
1999
2000
2001

Engines
283
523
1106
1339
1986
2953
3238
3892
4651

Miscellaneous hardware
980
1263
1808
1930
2106
2477
2753
2912
3292

Vehicles components
212
353
719
957
1218
1704
2166
2417
3023

Yarns fabrics
428
612
844
794
911
1096
1073
1220
1376

Wood articles
480
677
974
943
972
1106
1187
1152
1139

Rubber articles
209
267
398
441
500
688
809
916
1088

Paper
351
525
838
624
660
675
678
869
1018

Metallic structures
311
361
570
612
564
606
678
716
788

Tubes
192
268
426
411
370
447
383
380
400

Fertilisers
191
255
495
513
409
386
282
419
372

Electronic components
72
122
241
282
260
305
337
370
349

Paints
50
68
104
100
108
119
125
135
146

Plastics
56
90
136
111
111
99
74
81
80

All intermediate goods
3815
5383
8660
9058
10174
12660
13782
15478
17721

Memo Item:

Total exports to EU
21900
27934
38949
39720
42550
50897
54001
59202
64976

Note: billions of current US$. Source: CEPII. Sectors ordered by 2001 relative shares.

The average growth rates of the intermediate good exports to the EU of the MCs and the CEECs are respectively 13% and 21% while their total exports towards the EU grew on average of 7% and 15%. Consequently the share of MCs’ intermediate exports on the total exports to the EU, which in 1993 was 7%, became 10% in 2001. The respective figures for CEECs are 17% in 1993 and 27% in 2001. The growth rate of the exports in each sector is provided in Table 5 below.

Table 5: Average growth rate of 

intermediate exports to the EU 1993-2001

Commodities
MCs
CEECs

Electronic components
5%
22%

Engines
30%
42%

Fertilisers
4%
9%

Metallic structures
27%
12%

Miscellaneous hardware
13%
16%

Paints
-3%
14%

Paper
9%
14%

Plastics
13%
5%

Rubber articles
21%
23%

Tubes
15%
10%

Vehicles components
29%
39%

Wood articles
14%
11%

Yarns fabrics
9%
16%

All intermediate goods
13%
21%

Memo Item:

Total exports to EU
7%
15%

Note: Authors’ calculations on CEPII data.

The following figure plots the sectorial growth rates of CEECs’ exports on MCs’ together with the regression line and the average for all intermediate goods and total exports. Notice that the slope coefficient equals 0.545. While being significantly different from zero at 5% it is only borderline equal to 1 (F1,11 = 4.40; p-value = 0.06). So it is more likely that sectorial exports in the two areas grow at a different paces than at an equal one and that MCs’ intermediate good exports to the EU grow slower than CEECs’. This signals the lack of integration of MCs in production sharing of EU firms.

[image: image5.wmf](

)

å

å

+

-

-

=

k

k

CEECs

k

MCs

k

k

CEECs

k

MCs

CEECs

MCs

X

X

X

X

1

GL

,

Figure 1: Growth rates of MCs and CEECs exports of intermediate goods

The analysis of the Revealed Comparative Advantage (RCA) of the two areas with respect to the EU confirm the more disappointing performance of the MCs with respect to the CEECs. The RCA index is calculated as follows:
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 indicates area i’s export of commodity k to area j for i = CEECs, MCs and j = EU, World. When the index is above 1 area i exports to the EU more than to the whole world. The values of the index for the MCs area are collected in Table 6.

Table 6: MCs RCA on intermediate goods with respect to the EU

Commodities
1993
1994
1995
1996
1997
1998
1999
2000
2001

Tubes
0.302
0.384
0.478
0.413
0.403
0.453
0.473
0.475
0.280

Yarns fabrics
0.758
0.762
0.710
0.701
0.746
0.754
0.731
0.732
0.754

Wood articles
0.614
0.570
0.600
0.651
0.564
0.762
0.873
0.906
0.722

Paper
0.443
0.571
0.441
0.377
0.377
0.390
0.383
0.451
0.362

Metallic struct.
0.212
0.156
0.166
0.185
0.207
0.276
0.306
0.357
0.463

Miscell. Hardw.
0.808
0.864
0.879
0.932
0.877
0.897
0.859
0.844
0.843

Engines
0.737
0.948
1.007
0.957
0.984
1.052
1.108
1.121
1.228

Electronic comp.
1.751
1.692
1.687
1.717
1.751
1.674
1.448
0.871
0.855

Vehicles comp.
1.117
1.098
0.975
1.029
1.006
1.076
1.151
1.171
1.328

Fertilisers
0.794
1.057
0.936
0.873
0.977
0.874
0.816
0.781
0.731

Paints
0.427
0.436
0.352
0.314
0.304
0.151
0.250
0.189
0.185

Plastics
0.745
0.474
0.562
0.422
0.511
0.422
0.634
0.641
0.643

Rubber articles
0.510
0.656
0.770
0.811
0.943
1.115
1.071
1.005
0.957

All intermediate goods
0.763
0.819
0.796
0.797
0.831
0.860
0.858
0.809
0.818

Note: Authors’ calculations on CEPII data.

The only comparative advantage the MCs have for the whole period is on vehicles component, with the exception of 1995. They used to have a comparative advantage in Electronic components that faded away in 2000, while since 1998 a comparative advantage is emerging in Engines.

The picture looks quite different for the CEECs as Table 7 below shows:

Table 7: CEECs RCA on intermediate goods with respect to the EU

Commodities
1993
1994
1995
1996
1997
1998
1999
2000
2001

Tubes
0.929
0.982
1.004
0.992
0.955
0.894
0.941
0.902
0.813

Yarns fabrics
0.786
0.868
0.887
0.877
0.965
0.997
1.012
1.084
1.121

Wood articles
1.462
1.414
1.390
1.354
1.299
1.223
1.186
1.148
1.071

Paper
0.888
0.969
0.882
0.729
0.717
0.636
0.608
0.670
0.699

Metallic structures
1.366
1.327
1.334
1.270
1.203
1.045
1.109
1.134
1.065

Miscell. hardware
1.228
1.235
1.186
1.180
1.218
1.189
1.189
1.194
1.167

Engines
0.690
0.953
1.144
1.193
1.386
1.394
1.362
1.381
1.414

Electronic comp.
1.215
1.355
1.354
1.458
1.279
1.165
1.171
1.015
0.758

Vehicles comp.
0.800
1.039
1.172
1.269
1.277
1.338
1.376
1.401
1.458

Fertilisers
0.703
0.716
0.814
0.793
0.866
0.944
0.779
0.878
0.812

Paints
0.432
0.465
0.506
0.484
0.486
0.503
0.545
0.570
0.600

Plastics
0.775
0.858
0.849
0.832
0.986
0.971
0.979
0.941
0.962

Rubber articles
0.818
0.830
0.804
0.886
0.997
1.061
1.075
1.135
1.153

All intermediate goods
0.966
1.035
1.055
1.060
1.118
1.123
1.133
1.152
1.154

Note: Authors’ calculations on CEPII data.

On the whole period the CEECs shows comparative advantages in Electronic components, Miscellaneous hardware, Metallic structures and Wood articles. Comparative advantages in Engines, Vehicle components and in general on all intermediate goods emerged in 1994 and 1995. Recently the CEECs gained a comparative advantage on the EU also in Yarns and Fabrics.

The dynamics of the comparative advantages of both areas are also illustrated in the following figures. These graphs add one interesting information to the analysis of the relative tables: most of the comparative advantages of CEECs are growing in the period 1993 – 2001, while the contrary holds for the MCs.
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Figure 2: RCA of CEECs on intermediate goods
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Figure 3: RCA of MCs on intermediate goods

Kaminski and Ng (2001) calculate the RCA also for imports of intermediate goods and parts, simply replacing in equation (1) 
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 with 
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, i.e. area i’s imports of good k from area j. A comparative advantage in intermediate imports indicates that the reference area imports more from the partner area than form the whole world. So it denotes a comparative advantage in the assembly operation of the final goods using those imports as inputs. Recall that as discussed in section 2 a comparative advantage in manufacturing and hence in assembly is a key theoretical explanation of international fragmentation of production. Unfortunately the different levels of aggregation of CEPII and UN-COMTRADE Statistics used by Kaminski and Ng (2001) does not allow a comparison of our results. The following tables present the results of the calculation of RCA on EU’s imports of MCs and CEECs.

Table 8: MCs RCA on imports of intermediate goods with respect to the EU

Commodities
1993
1994
1995
1996
1997
1998
1999
2000
2001

Tubes
1,281
1,590
1,381
1,378
1,377
1,111
1,002
1,555
0,856

Yarns fabrics
1,400
1,375
1,294
1,313
1,358
1,348
1,417
1,416
1,501

Wood articles
0,598
0,577
0,668
0,821
0,829
0,905
0,902
1,076
0,777

Paper
0,766
0,872
0,723
0,855
0,906
0,869
0,863
0,908
1,046

Metallic struct.
1,586
1,617
1,710
1,444
1,380
1,646
1,464
1,583
1,511

Miscell. hardw.
1,563
1,486
1,563
1,478
1,527
1,529
1,556
1,591
1,593

Engines
1,371
1,326
1,416
1,333
1,246
1,246
1,427
1,439
1,403

Electronic comp.
1,210
1,682
1,553
1,495
1,503
1,635
1,707
1,708
1,558

Vehicles comp.
1,667
1,636
1,629
1,566
1,498
1,443
1,623
1,721
1,899

Fertilisers
0,524
0,651
0,484
0,547
0,579
0,582
0,736
0,634
0,634

Paints
1,388
1,355
1,325
1,342
1,371
1,359
1,423
1,469
1,482

Plastics
1,044
0,924
0,872
0,826
0,812
0,729
0,825
0,891
0,876

Rubber articles
0,944
0,862
0,965
0,872
1,029
1,053
1,061
1,121
1,163

All intermediate goods
1,305
1,324
1,274
1,270
1,287
1,278
1,357
1,402
1,402

Note: Authors’ calculations on CEPII data.

Table 9: CEECs RCA on imports of intermediate goods with respect to the EU

Commodities
1993
1994
1995
1996
1997
1998
1999
2000
2001

Tubes
0,944
1,119
1,174
1,184
1,211
1,195
1,105
1,128
1,051

Yarns fabrics
1,748
1,643
1,540
1,476
1,428
1,358
1,370
1,397
1,399

Wood articles
1,002
0,947
1,000
0,980
0,986
0,908
0,889
0,884
0,848

Paper
0,872
0,819
0,887
0,876
0,873
0,823
0,823
0,850
0,842

Metallic struct.
1,314
1,250
1,230
1,160
1,170
1,043
1,042
1,011
1,008

Miscell. hardw.
1,382
1,422
1,440
1,424
1,441
1,394
1,372
1,406
1,406

Engines
1,402
1,401
1,384
1,374
1,422
1,395
1,328
1,410
1,370

Electronic comp.
1,364
1,199
1,134
1,019
0,993
0,948
1,052
0,973
1,013

Vehicles comp.
1,765
1,674
1,591
1,642
1,727
1,732
1,539
1,659
1,823

Fertilisers
0,825
0,778
0,829
0,796
0,919
0,907
0,837
0,798
0,828

Paints
1,277
1,227
1,227
1,208
1,185
1,131
1,141
1,201
1,227

Plastics
0,809
0,823
0,654
0,734
0,860
0,958
1,196
1,205
1,195

Rubber articles
0,985
1,022
1,089
0,990
1,076
1,145
1,195
1,228
1,169

All intermediate goods
1,381
1,339
1,315
1,297
1,333
1,309
1,259
1,293
1,325

Note: Authors’ calculations on CEPII data.

Both areas appear to have a comparative advantage in the assembly of Tubes, Yarns and Fabrics, Metallic structures, Miscellaneous hardware, Engines, Vehicles components, Paints and in general on all the intermediate goods. Similarly in both areas a comparative advantage on the EU in the assembly of Rubber articles is clearly emerging since the mid 90s. The major difference between MCs and CEECs is the assembly of electronics components where the first have a comparative advantage while the second are loosing it. These similarity should not be interpreted as a sign of active integration of MCs firms in international fragmentation of production. Rather they indicate that MCs have the potential to join European transnational production networks. The RCA index on intermediate good exports however indicates that they still lagging behind CEECs in this respect.

Let us turn our attention again to the whole range of exports and not anymore to intermediate good trade only. Tables 10 and 11 present the sectorial exports to the EU together with the average yearly growth rate on the whole period for both areas.

Table 10: MCs exports to the EU

Sectors
1993
1994
1995
1996
1997
1998
1999
2000
2001
ave. gr.

 rate

Energy
6784
6055
6457
7484
8020
5849
7537
12311
11395
7%

Textiles
6354
7000
8498
8605
8497
8949
8612
8525
8932
4%

Vehicles
96
137
301
361
242
311
997
1086
1623
42%

Chemical Prod.
696
905
1168
1048
1122
1126
1174
1350
1591
11%

Electrical
442
548
774
870
937
1124
1226
1304
1477
16%

Agricult. Prod.
1232
1404
1649
1589
1554
1550
1486
1335
1399
2%

Food
910
1190
1449
1290
1358
1230
1447
1167
1281
4%

Machinery
484
583
539
572
677
816
814
926
1074
10%

Basic metals
212
354
508
429
527
567
615
842
903
20%

Electronic
281
320
436
488
648
949
900
800
778
14%

Mining
286
380
433
361
415
427
413
412
404
4%

Construct. Prod.
148
162
238
265
270
281
292
350
394
13%

Furn. & wood art.
114
111
125
135
143
181
214
236
265
11%

Paper Products
45
70
70
54
57
54
60
72
64
4%

Not elsewh. spec.
50
51
295
489
145
680
144
196
125
12%

Total
18133
19271
22940
24039
24612
24092
25930
30912
31706
7%

Note: billions of current US$. Source: CEPII. Sectors ordered by 2001 relative shares.

Table 11: CEECs exports to the EU

Sectors
1993
1994
1995
1996
1997
1998
1999
2000
2001
ave. gr.

 rate

Machinery
2467
3186
4916
5467
6280
7980
9112
9834
11354
21%

Textiles
5226
6239
7586
8066
8218
9080
8918
8857
10071
9%

Vehicles
1489
1827
3056
3605
4347
6946
8314
8848
9721
26%

Electrical
1449
2079
3190
3581
4055
4979
5465
6049
6825
21%

Electronic
459
713
1258
1592
2196
3195
4218
5408
5897
38%

Chemical Prod.
2551
3331
4833
4610
4528
4812
4741
5284
5541
10%

Furn. & wood art.
2020
2553
3565
3735
3697
4253
4641
4701
5011
12%

Basic metals
1521
2691
4027
3190
3293
3490
2963
3497
3498
11%

Energy
920
878
1008
955
988
1008
839
1089
1684
8%

Food
1155
1250
1428
1468
1443
1421
1472
1471
1667
5%

Agricult. Prod.
1292
1544
1818
1637
1648
1702
1809
1638
1616
3%

Paper Products
416
601
940
741
788
835
883
1127
1301
15%

Construct. Prod.
867
1036
1330
1228
1136
1212
1221
1157
1233
5%

Mining
594
648
799
576
591
585
534
711
641
1%

Not elsewh. spec.
339
394
524
496
479
609
91
690
149
-10%

Total
22767
28970
40279
40949
43686
52110
55222
60360
66209
14%

Note: billions of current US$. Source: CEPII. Sectors ordered by 2001 relative shares.

Noticeably the major export of MCs is Energy (which includes crude Oil and refined petroleum products) and Textiles is the second most important export sector. Both sectors account for almost two thirds of the total in 2001 while their share was 72% in 1993. Vehicles, Basic metals and Electrical goods are the three fastest growing sectors and together account for 10% of the total exports in 2001 and only for 4% in 1993.

Machinery is the major export of CEECs to the EU and Textiles and apparel the second. Together they account for one third of total exports in 2001, roughly as much as in 1993. Electronics, Vehicles and Machinery are the fastest growing sectors and in 2001 they account for 40% of total export, more than double than the 1993 share (19%).

Using Grubel-Lloyd index
 we compare the exports of the MCs and the CEECs to the EU. Figure 4 below depicts the values of the similarity index for the two areas which confirm the conclusions drawn from the inspection of Tables 10 and 11.
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Figure 4: Similarity of MCs’ and CEECs’ exports to the EU

Not only the low level of similarity appears from the figure but also the fact that in most sectors the similarity is decreasing. This trend is confirmed by the total export similarity index that from a value of 0.545 in 1993 decreased to 0,449 in 2001 with an average reduction rate of 2% per year on the period.

Let us conclude by noting that there exists a significant difference in the international trade structures of the two areas. Such a difference indicates a much deeper difference in their production structures. CEECs show that a significant production restructuring and industrial up-grading took place since the early 1990s. This process is also leading to an increasing sectorial diversification which sustains the integration of CEECs in European production networks. MCs have been following a different pattern and lag behind CEECs either in terms of manufacturing export composition and growth and in terms of becoming part of the current European production fragmentation process. Only in the textile and apparel sector MCs appear to be able to keep the CEECs’ pace.

4. Conclusions

The literature on international fragmentation of production analyses under what conditions firms decide to locate some of their production blocks abroad. A recognition of the existing models allows us to conclude that there is still scope for further theoretical and empirical research. The existing literature however provides first useful conceptual insights for the analysis of trade data and foreign direct investments. 

So we have performed a comparative analysis of two areas, the southern part of the Mediterranean basin and central and eastern European countries, to assess their level of integration in EU’s international production fragmentation and network. Data show that there exist significant differences in the trade dynamics and patterns. While eastern European countries developed a specialisation mainly in manufacturing and intermediate sectors, south Mediterranean countries still heavily rely on traditional and raw material exports. In particular, in terms of intermediate good trade with the EU the Mediterranean countries are lagging behind their central and eastern European counterparts. The difference in intermediate trade performance reveals the very modest integration of south Mediterranean firms in European fragmentation networks. This occurs even if we conclude that the Mediterranean basin has a great potential to host European transnational production sharing networks.
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* We are grateful to participants to the Fifth Mediterranean Social and Political Research Meeting for useful comments. The usual disclaimer applies.


� Notice that it is a necessary condition for a production process to be fragmented is that is it separable into disjoint production blocks. Interestingly Becattini (1989) gives the same technological condition for a production process to be implemented within an industrial district.


� See Gandolfo (1989) ch. 4-6 and Jones (2001) for an account of traditional international trade theory.


� It worth noticing the analogy with Burda and Dluhosch (1999): in both models the actions concerning the length of the production chain only involve skilled labour.


� Also see Baldwin et al. (2002) and Fujita, et.al. (1999)


� For a complete discussion of these models see Baldwin et al. (2002) cap. 8.


� This and the next section heavily draw from Guerrieri and Vergara Caffarelli (2004).


� According to these authors vertical specialisation occurs when three conditions are met: (i) the production process is made of two or more (sequential) stages; (ii) the actual production process takes place in two (or more) countries and (iii) at least in one country, both some inputs are imported and some of the resulting output is exported.


� The Grubel-Lloyd index is � EMBED Equation.3  ��� where Xkl is area l’s export of good k to the EU for l = MCs, CEECs. The sectorial indices are calculated without the summation over k. A GL equal to 1 indicates perfect similarity while a 0 indicates total dissimilarity.
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