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1. Introduction

A set of positive feed-back loops and self-reinforcing mechanisms have been acting at an international level since the 1990s, so that fundamental changes of flows of information, commodities and people are occurring. In a worldwide scenario characterised by a rapidly evolving structure of trade, within many economies mixes of economic and productive activities are also changing, due to innovation processes which unroll on a global scale. 
As new phenomena and dynamics unfold basic research questions arise: 1) how do we estimate and represent ongoing geo-economic changes? 2) How can we calculate the growth potential for different economies within a quickly changing world, where feedback loops act? 3) What evolutionary patterns can be indicated? 4) What components of the changing global landscape of economies do we have to assume in designing strategic perspectives? 
The aim of this paper is to answer these research questions starting from showing out feed-back loops and self-reinforcing mechanisms (section 2) and from some stylised facts (section 3). The further step is to focus on either precise research or methodological questions and analytical problems arising in representing a global world characterised by widespread transformations (sections 4-5). To this end we draw from (section 6) a very interesting methodology recently proposed by Hidalgo, Klinger, Barabasi and Hausmann (HKBH , 2007), which is related to a “geographic” representation of product space. In order to analyze the evolving specialization of countries at an international level, their approach is based on two fundamental concepts: 1) the revealed comparative advantage (RCA), which is very often employed by many studies on international trade, 2) the “proximity” among products. These notions induce a pseudo-metric on the product space, by means of which the distance between two products depends on the probability of a country for having a high value of RCA for two linked products. Following this approach these authors calculate and simulate the dynamics of international landscape for many countries and different typologies of products. 

Therefore we want to sharpen the notion of proximity in order to overcome a potential weakness of this model, i.e. the occurrence of threshold effects, which could bias the metric and then generate misleading representations of trajectories of specialization. We introduce some mathematical adjustments to the HKBH model: a precise notion of “nearness” allows us to prevent potential drawbacks of the proximity concept, but at the same time it allows us to maintain relevant properties (symmetry, noise tolerance, robustness). In section 8 we test our theoretical framework and we reach some interesting results. The solutions of our model are useful to construct a two-dimensional product space, which reinterprets the HKBH outcomes and produces new ones
. 

It is also important to emphasize that the proposed methodology, centred on the concept of nearness, is so to speak “general purpose”, because it works very well even if we introduce indexes different from those calculated in our paper. The results seem particularly interesting in order to understand where countries are located within the evolving product space and in this way the results are potentially relevant from a strategic point of view, as they can foster fundamental insights concerning the economic future of countries or areas.
In this paper we try a sort of first experiment. On the one hand, we attempt to capture and represent the evolution of productive systems at an international level through either the formation of clusters of sectors or their changes. This objective is pursued by means of calculations based on the proposed algorithm, which we have executed for three watershed years (see Appendix 1). On the other hand, we iterate this procedure by focusing on a specific country (Italy), in order to point out its evolving position within the global dynamics. It must be emphasised that this is a tentative exploration, which is purposefully limited, as the aim of exploration is to verify the soundness of preliminary results. In the near future it could be further enriched from one side by increasing the number of considered sectors and sub-sectors, and from the other by enhancing the degree of the precision of analysis. In this way we can arguably hypothesize that general and specific (for countries) trajectories can emerge. 
2. A new world characterised by positive feed-back loops and self-reinforcing mechanisms
During the 1990s relevant transformations of the globalisation process have occurred, thus it can be characterised by three important phenomena (Denis et al., 2006: 27): 1) trade and capital integration, 2) production relocation, 3) global convergence trends. 

The first concerns the trade liberalisation and the consequent increase of capital flows at an International level.  The second one captures the effects of techno-economic dynamics, which is the reduction of transportation and communication costs induced by the spreading of information and communication technologies (ICT). One of the most important consequences of this is an acceleration of flows of information, commodities and people. The third one refers to the effects of technological and organisational innovations, as they allow to “distribute” production activities at an international level, while a growing number of workforce with different skills have entered a kind of global labour market.
One of the most important causes of the acceleration of the globalization process certainly is the spreading of the ICT, which have produced triggering conditions for worldwide processes and phenomena, which are currently defined as an “innovation driven economy”. First of all ICT have fostered the passage from a world economy, where processes generate effects which spread everywhere around the world, to a global economy, that is an economy that works as a real time unit on a planetary scale.
It is worth emphasising that the innovation driven economy and the global economy are tightly linked as the widespread use of ICT implies that information and knowledge are applied to devices for producing knowledge and elaborating/communicating information, within cycles of cumulative feedbacks of innovation and uses of innovations (Castells, 1996). This self-reinforcing mechanism has been connected to a second one, that is the so-called “second unbundling”. This expression synthesizes a set of mechanisms presiding over an international spreading of production cycles: fragmentation, offshoring, vertical specialisation and slicing up the value-added chain (Baldwin, 2006: 7). In other terms, a necessary condition for the product relocation has been a huge reduction of transport, communication and coordination costs, so that new patterns of industrial dynamics and international trade have emerged. Blinder (2006), Grossman and Rossi-Hasenberg (2008) have argued that competition and flows of commodities at an international level unroll as production cycles are decomposed by tasks in searching for competences and lower costs, rather than on the basis of products, which are in turn the results of geographical agglomeration of productive activities. Baldwin (2006) calls this phenomenon “task trade”, in the sense that  tasks are executed in different areas of the world, while commodities and information flows are coordinated through general purpose technologies just as an ICT.
The trend towards the unbundling has fostered and it has been in turn amplified by the gradual though incomplete capital and trade integration process, which reached the apex when China entered WTO (2001). Therefore we are facing another component of the set of positive feedback loops and self-reinforcing mechanisms characterizing the general scenario, within which new key drivers of world growth appeared. First of all emerging countries are already or are becoming key players, as they are able to implement quick industrialization processes  (DBR, 2005, 2007). The huge development of manufacturing industries in China and services in India prompted scholars and analysts to define the former the “workbench” and the latter the “think tank” of the world, increasingly wrapped up in a globalization process which will be further enriched when other big economies (Russia, Brazil) are added. 
As the entire world is taking on the shape of a “global factory” (EC, 2005), it is clear that in many countries “traditional productive machines” are breaking up and the results are unforeseeable. 
3. Emerging trends in the evolution patterns of trade: some stylised facts

The quickly evolving international flows and the changing structures of economies generate many techno-economic novelties, in relation to which different research questions arise.
Empirical and theoretical literature on these topics is rich in analytical frameworks and instruments. Therefore it is worth starting form some stylised facts, as they are described by influential studies. Let us start with Far East economies, where precise evolutionary trends have been pointed out (IMF, 2007: chapter IV; World Bank, 2006: chapter II).
From 1990 to 2006 emerging Asia
 has contributed to more than 40% of the world trade growth, while the Asian intra-regional trade
 increased more than eight times and the inter-regional trade quintupled. Within both expansion processes China has been one of the most prominent players. As for the former the trade flows have multiplied by twelve; as for the latter this country has reached the 25% of the NIE export and the 60% of the flows towards non Asian countries. During the same years another important phenomenon has unfolded, that is the rise in intra-industry trade within the emerging Asia, whose dynamics are consequences of vertical specialization processes. The goal of these processes is to exploit the comparative advantages on the basis of resource endowment of each country. Indeed the percentage of intermediate goods within the exchange flows of the emerging Asia reached the 60-65%, while the analogue share of flows among developed economies was stable at around 40%. In this scenario China is shaping itself as the most important market for exporting intermediate goods and it still is the more limited outlet for consumer products.

The analysis of the regional patterns of trade points out significant changes of intra-Asian trade during 1990-2006 period: 1) estimates of the growing technological level of intra-regional trade and of export towards the rest of the world allow us to argue that a substantial leap forward has occurred in the value chain related to the production processes of emerging Asia.  2) China has become the main production machine not only of low-end final goods, but also of mid-end markets of capital and intermediate goods. 3) Complementarity relations have been developed among Asian economies, evens if during the last period there have been signals of a growing competition
.

These elements define a global context characterised by an intense evolutionary dynamism: within it China and India, defined as “large emerging economies”, undoubtedly are the countries more able to improve their position within the ratings based on either the shares of export on GDP and on world trade of goods and services (Lemoine and ünal-Kesenci, 2007).
Given the structure of their import/export flows with other Asian countries, China is the driving factor of a new international division of labour
, while India is the leading actor of the service globalization process. Both have quickly modified their specialization models toward the most dynamic segments of the world trade
. In particular it is impressive China’s capacity to catch up with and climb up the technological ladder, so that in fifteen years (1990-2004) it has succeeded in increasing the share of its high-tech products on the entire export of manufactured products from 17% to 30% (Lemoine and ünal-Kesenci, 2007: 32).

The set of stylised facts can be further enriched by considering the compared dynamics of new large economies and European Union. Baumann and Di Mauro (2007) have estimated the RCA (revealed comparative advantage) for four aggregates of products, which have been distinguished according to resource endowment and technological content; their study emphasizes remarkable changes of sectoral specialisations. Besides the increasing integration of emerging countries, the analysis of factor intensity highlights either the stronger specialization of the new Asian countries in labour-intensive goods or the increasing share of China’s export of research-intensive products.
Instead the UE exhibits increasing specialization indexes first of all “in capital and research-intensive, but also labour-intensive, categories of export” Baumann and Di Mauro, 2007: 16). 

Finally, estimates of sector growth and world demand show highly dynamic sectors
 (pharmaceutical, electronics and communications equipment and office and computing machinery), while other segments are characterised by 50% lower growth rates (aircraft and spacecraft; agriculture, fishing, food, beverages and tobacco; textiles, clothing and footwear; and other non-metallic mineral products). Given these basic trends, the analysis of the European countries’ behaviour on the basis of the Balassa index indicates three fundamental points: 1) the EU area on the whole is specialised above all in medium-tech industries, while for high-tech activities the profile is patchy, since some countries appear dynamic in some segments and less specialised in others (computer and electronics). 2) The European specialisation model seems characterised by a wider range of sectors, as it maintains activities relinquished by more developed economies.
The arrival point of our analysis can be synthesised with the following statement. The global scenario is the result of strong changes in sector patterns in many economies, thanks to the dynamic intertwining of multiple factors affecting competition, for example: 1) The world demand shows remarkable difference in the growth rates for many products 2) The factor endowment at different levels evolve depending on intense and partially foreseeable techno-economic dynamics. 3) Economies and firms adopt strategies of their own in for upgrading the quality of their products.
The highlighted out stylised facts define a changing economic landscape, within which the role and the space for many economic units (countries, areas, firms, organizations) are doomed to change. 
So some fundamental research questions arise.
4. Research questions: How to estimate and represent ongoing geo-economic changes

The elements discussed in preceding sections imply that the entire world is enmeshed in a web of interdependencies, as resource allocation processes unfold. Changes of structure of international trade induce unceasing transformations of specialization models for economies, as patterns of trade and specialization are shaped by the capacity to be tuned in to information and techno-economic flows. The competitiveness of an economic system depends on the capability to measure up to multiple challenges, as evolutionary pressures blur and often conceal the boundaries between the ability to compete and the gap in respect to the competitive environment. At the same time the “new paradigm”, centred on “task trade” (Baldwin, 2006), make it difficult for scholars to estimate the evolving sector composition of the economies and their role of economies within changing economic space.
Therefore we are confronting geo-economic transformations that have to be studied and represented in dynamic terms.
Thus the competitiveness of economic systems has to be defined on the basis of new theoretical frameworks, as firms and sectors tend to lose their centrality within the frame of reference. This is particularly relevant in order to define long term strategies, as policy makers, institutional agents and economic agents have to act according to highly variable and complex factors, which produce long term effects.
These considerations induce us to take up an analytical perspective focussing on sector composition of economies, viewed as changing mixes of activities in relation to important changes of the competitive environment. Above all since it is fundamental today to evaluate the growth potential of economies, we hypothesise that the concept of production space is significant, conceived as a multi-dimensional representation of sets of inputs concurring in producing sets of outputs. Given structural trends towards a “global factory”, the basic ingredient of a global innovation driven economy, for any country the problem of what it exports rather than how much it exports arises (Rodrick 2006; Kumakura, 2007). 

So some research questions are worth discussing: 1) what growth macro-trajectories emerge and what are the main components? 2) How does the general landscape of productive activities evolve, in relation to transformations of sectoral compositions of economies? 3) Can emerging evolutionary patterns be related to specific shocks, innovation waves, international events?

Let us start from methodological discussion.
5. Methodological questions

Some general problems are looming up the present economic landscape at an international level. As the techno-productive structures of many countries are changing many economies are induced to upgrade the quality of their technologies, production processes, competencies and social capabilities. Relocation dynamics and task trade imply that every economic system (regional, national) is confronted by the dilemma of what to produce and how to change the types of commodities and services to be produced. These objectives have to be pursued while other economies are doing the same and many specialisation models are changing, depending on the spreading of global production networks.
Firms, economies and institutions are facing a complex and uncertain world, within which they have to “sail” through in search of general guidelines. In this situation a kind of imperative such as “learning what one is good at producing” becomes pressing (Hausmann and Rodrick, 2003). However it must be stressed that the indicated conditions prevent us from adopting the assumptions of standard theoretical models (neoclassical), i.e. the existence of completely known production functions for all goods at an international level. On the other end “learning what a country is good ad producing” requires investments whose payoffs are uncertain, unpredictable (”discovery costs”) and difficult to appropriate for first mover entrepreneurs as they possess very limited information and early successes can be easily imitated. Another fundamental aspect must also be considered: how to face unstable and dynamic environment basically depends on what a country produces (Hausmann, Hwang and Rodrik, 2005) and exports (Rodrik, 2006). 
Uncertainty, learning, and adaptation costs have strongly increased during the last decade, while economies and agents have to make decisions and choices within a huge amount of possibilities, which have to be analysed and evaluated. The situation has been efficaciously described by Hidalgo, Klinger, Barabasi and Hausmann (2007: 482) with the metaphor of the forest: “Think of a product as a tree and the set of all products as a forest. A country is composed of a collection of firms, i.e. monkeys that live on different trees and exploit those products”. Following this representation “firms-monkeys” unceasingly wander through the trees of the forest, but a basic question comes to the fore: according standard economic models the world product space is a kind of forest
, though which it is possible to go by jumping from one tree to another (Hausmann and Klinger, 2006), because some of them are within reach of whatever economic agent. Two deceptively obvious assumptions found this hypothesis. 1) The forest is everywhere dense; 2) the structure of the space does not matter. 
On the contrary, real processes around the world are very different from the standard representation and induce us to relax these assumptions by considering: 1) the existence of “holes”, as the production space has void or dispersed areas, in the sense that not all activities are executed. 2) The connective geometry between “trees” does matter, since the distance among them and the means which connects them is fundamental. 
In this perspective explorative paths within the forest allow only jump within bounded neighbourhoods, related to existing resources: in clear terms it could be impossible to jump from low added value to higher added value activities, which could be out of reach above all when technological discontinuities or great innovations occur. Precisely the underlined conditions require mappings of the forest in order to define old trajectories and discover new ones, and at the same time to distinguish the attainable from the unattainable neighbourhoods. Therefore unceasing mappings are necessary for answering the questions: what technologies, activities and productions have to be pursued as they are reachable and desirable to reach.
Exactly HKBH (2007) start from these general problems and aim at representing the geography of the product space by introducing the concept of proximity between products. The idea of product space endowed with a metric is not new in literature, but a new property of the proposed approach by the authors is the construction of the product space without pre-analytic assumptions, in the sense that they do not put forward any general statement regarding the similarity between products. 
Let us to analyse their approach and then suggest some adjustments.

6. The HKBH Model 

The HKBH approach is based on the following idea: if two goods are correlated they need the same specific inputs (human and physical capital, technologies, infrastructures, institutions), furthermore they will be jointly produced. The opposite will happen for commodities which do not require the same inputs. The concept of proximity formally describes an intuitive notion: the country’s capability for producing a given good is tightly linked to its capability for producing others.

The authors identify a country’s capability for producing a given product through a particular indicator, which is the Revealed Comparative Advantage (RCA from now on), that is when RCA is >1.  Besides HKBH do not define the concept of distance between products and they introduce the concept of proximity, which is the inverse of the distance. Thus the probability (frequence) of a country of having a RCA >1 for both product A and B is employed as a measure of the proximity between the two products. 

More precisely the proximity φ(A,B,t) between the products A and B at time t is given by:
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Here RCA (A,c,t) is the RCA for product A produced by the country c at the time t; the same holds for product B (B,c,t), while P[A|B] is the probability of A conditional on B. It must be stressed that φ can have values between 0 and 1.
This notion of proximity has good properties such as symmetry, noise tolerance, robustness, and so on, but it shows also some drawbacks. An important one is the possibility that the RCA can be influenced by a “threshold effect”. For example, let us consider Ci countries (where i=1,….., n) for Pj products (where j=1,…., m) and let us hypothesise P1 has RCA with value 0,99 in countries C1, C2, ……,Ck and value 1,01 in the remaining n-k countries. 

In this case φ (P1,P2) is 0, as the two products would be very dissimilar and we can say the distance between them is maximum. As a matter of fact a more appropriate notion of distance or proximity should the able to evaluate the nearness between the two goods.
Therefore it seems reasonable to propose a different notion of proximity in order to alleviate these possible drawbacks.
7. Nearness: the new concept of proximity
We suggest a different measure of the similarity between two products s in order to avoid the above mentioned problems, which can bias the estimating process of the proximity proposed by HKBK, and at the same time to maintain the highlighted positive properties of φ (.). 

To this end let us define the nearness n(i,j,k) between two products Pi and Pj for the country Ck in this way:
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 parameter has to be appropriately selected and it could be whatever positive real number with a not too high value. 
Then we calculate the nearness between Pi and Pj: 
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The ratio max{RCA(i,k);RCA(j,k)}/min{RCA(i,k);RCA(j,k)} obviously always equals or is more than 1 and so nearness n(i,j) is the probability of having:
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On the basis of our definition two products are “near”, that is nearness has a high value, if the values of their respective RCAs are very similar in many countries. RCAs are evaluated similarly if the ratio between their respective values is near to 1; the correcting factor related to 
[image: image8.wmf]{

}

k)

RCA(j,

k);

RCA(i,

min

 allows the calculation to be sensitive to small values of RCA, so that the background noise is dampened, and at the same time is less sensitive to high values, so that products with high values of RCA are estimated as near.
8. Testing 
In the wake of HKBH, let us represent a bidimensional product space through the proposed analytical devices. The optimal solution is to locate a product within the cartesian plane on the basis of the reciprocal distances/proximities. It requires some introductory steps, the first of which is to proceed from the nearness concept to the notion of distance d(1,j) between two products Pi e Pj. 

An immediate solution is to define:
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This solution is problematic, even if it is very simple. In fact first of all the triangular inequality does not hold:
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Therefore it cannot be considered a well defined distance from a mathematical point of view. 
The problem could be easily overcome by means of an analytical device such as a concept of distance calculated through applying to nearness a decreasing function with values between 0,5 and 1. However an exact representation in the bidimensional plane is almost impossible to obtain even in this way it. So we have chosen a notion of distance as simple as possible, by abandoning the idea of giving it a precise mathematical meaning and by searching for a pattern of points Qi=(xi, yi), where i=1,….,n, in the plane so that least square sums between reciprocal real distances and the desired ones d(i,j) is minimized. In other terms, in order to solve the problem we search for points Q1, .….,Qn that satisfy the condition
min 
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It must be emphasised that the variables of the objective function F are twice the number of the examined products and they could much higher if we took still more goods into consideration. Besides it is not derivable for the points so defined: 
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.
Results 
1. Calculation of nearness

We have executed different calculations of the basis of the proposed definitions (See Appendix 1 for data sources related to 34 categories of goods).

[image: image14.emf]CATEGORY CATEGORY1 1996 2000 2004 Media

28 25 0,857143 0,862069 0,862069 0,860427

28 36 0,75 0,793103 0,724138 0,755747

26 25 0,571429 0,758621 0,793103 0,707718

26 28 0,607143 0,655172 0,724138 0,662151

25 27 0,607143 0,689655 0,655172 0,650657

18 17 0,607143 0,655172 0,689655 0,650657

25 31 0,607143 0,62069 0,689655 0,639163

25 36 0,642857 0,689655 0,551724 0,628079

29 31 0,607143 0,62069 0,655172 0,627668

26 17 0,642857 0,586207 0,62069 0,616585

25 22 0,571429 0,62069 0,655172 0,615764

28 31 0,607143 0,62069 0,586207 0,60468

29 36 0,571429 0,62069 0,586207 0,592775

12 11 0,607143 0,62069 0,517241 0,581691

28 27 0,571429 0,62069 0,551724 0,581281

31 36 0,571429 0,551724 0,62069 0,581281

24 22 0,607143 0,62069 0,448276 0,558703

21 27 0,571429 0,482759 0,62069 0,558292

24 25 0,571429 0,655172 0,448276 0,558292

26 36 0,571429 0,586207 0,517241 0,558292

19 17 0,5 0,586207 0,586207 0,557471

18 19 0,428571 0,62069 0,586207 0,545156

18 25 0,571429 0,482759 0,551724 0,535304

17 27 0,571429 0,517241 0,517241 0,535304

17 25 0,571429 0,517241 0,517241 0,535304

27 36 0,535714 0,62069 0,448276 0,534893

23 27 0,5 0,517241 0,586207 0,534483

31 26 0,5 0,586207 0,517241 0,534483

17 36 0,5 0,551724 0,551724 0,534483

29 28 0,428571 0,551724 0,62069 0,533662

28 17 0,535714 0,517241 0,517241 0,523399

15 23 0,5 0,517241 0,551724 0,522989

10 12 0,5 0,517241 0,551724 0,522989

34 31 0,464286 0,586207 0,517241 0,522578

29 25 0,464286 0,517241 0,586207 0,522578

27 15 0,464286 0,586207 0,517241 0,522578

2 31 0,464286 0,551724 0,551724 0,522578

27 31 0,535714 0,517241 0,482759 0,511905

24 29 0,535714 0,586207 0,37931 0,500411

18 28 0,535714 0,448276 0,517241 0,500411


The classification of products according to the nearness generates 51 combinations (Three matrices concerning the 34 categories for three years are available on request). Here we refer to the products having the highest values of nearness, that is >1.
From the 20 products we obtain 40 combinations of elements with higher probability of being near each other on the basis of a three years average:
Five sectors (D25, D26, D27, D28, D36) show the highest values of nearness. As for the international trade, exporter countries tend to joint export these commodities in this way revealing comparative advantage. 

2. Spatial Representation
It is now possible to answer the previously raised questions: by viewing the world productive system as a forest, what would we see and what products are grouped within dense sub-spaces, if any? 

We try to answer these by employing the “MatLab” software, which allows us –through the search routine for minima called fminsearch
- to represent on the bi-dimensional plane the following results for the selected three years (1996, 2000, and 2004). There is a global space with variable density; within it a sub-space with higher density is apparent, where the five sectors are located. Given the density of this sub-space, for countries with high RCA in those productive activities it is easier to pass trough different productions. 
Thanks to the MatLab algorithm
 we obtain some interesting representations
 Nearnes (Figures 1, 2, 3, which ate extracted from the dimensional plane)

Figure  1    almost here
These figures allow us to visualize a time sequence of particular clustering dynamics within the sub-space of the global production space
. The process involves the indicated five sectors with the maximum reciprocal nearness, while 12, 11, 10, 13, 40, 98 activities are more distant. We can mark, in the mid- nineteen nineties, the formation of three “small groups” <28, 25, 36> - <24, 22> - <26, 17> - <17, 18> - <11, 12>. Of all those that are widespread within the production space, there are two particularly interesting: <29> and <30>. The former is important for the industrialization process of many economies; the latter, for its technologically advanced component. By enlarging the radius of neighbourhoods, in other words by considering other sectors near to some of those already included, we can single out two “big” clusters: <28, 25, 36, 27, 26, 17, 18> and <22, 24, 31, 74>. The year 1996 has been selected as the beginning of the ICT “big wave”, even if for some countries it represents not the beginning but rather a more advanced stage. However, the choice has been made because of the insights it offers to the unfolding of a radically new dynamics. The configuration emerging from the analysed data essentially reflects the traditional industrialization process, given the composition of the groups and their reciprocal relationships.
The situation is in some way different in the year 2000 (Figure 2), where the preceding first cluster appears substantially split into two separate groups <17, 18, 19> and <25, 26, 27, 28, 31, 36>, to which 31 is getting near. This can be interpreted as a signal of a general trend towards an increasing set of mechanical sectors, which are among the most important drivers of industrialization processes for emerging countries. It is interesting that a new cluster is forming <22, 24, 29, 25 >, three of which can be in some way interpreted as indicators of “unbundling process”, as they are referred to international flows of particular products and components. It must be also stressed what can be called getting near process; this concerns 21, 33, and 34. It must also be stressed that some sectors are getting closer to one another, particularly those which are important ingredient in the spreading of the ICT at an international level.
Figure  2    almost here

A significantly different picture is expressed in the Figure 3, where some elements are confirmed, such as the group <17, 18>, whereas others are shaping, which include sectors which are fundamental for industrialization dynamics <21, 22, 27, 34> and <25, 26, 28, 29, 31, 36>. However, a large number of components seem to be gathering into groups (see the bottom of the figure 3)
Figure  3   almost here
It seems justified to interpret these results as clear expressions of at least two intertwined phenomena: 1) emerging trends towards new products and goods, together with the maintaining of some traditional productions, and the 2) Fundamental mixed nature of the drivers of international trade, where new players (countries and/or GPN) could have triggered a widespread dynamics.
3. Some Results for Italy

We have executed calculations based on the same concepts and algorithms for Italy. The results allow us to elaborate three maps (Figures. 4, 5, 6): the sequence is an exercise of comparative statics, which in fact describes the trajectory of our productive system within the production space. Indeed, for four of the five sectors <D25, D26, D27, D28, D36> occupying the most dense sub-space, Italy shows a significant RCA (>1), first of all for D26 and D36; even in D27, which exhibits a value <1 until 2004, there is a gradual growth, which is a progressive advancement towards the main productions (See Appendix 2 for time series of RCA for five sectors in Italy from 1996 on).
Fig. 4, 5, 6 almost here

It must be emphasised that Italy shows a very slow increasing process of RCA for productions linked to the ICT and to the industrialization process of the emerging countries, while it keeps its relatively strong positions in traditional sectors. This occurs notwithstanding the fact that new players are progressively eroding its production space. Finally, the picture seems indicate in some way the limited transformation of the Italian economy underwent during the last crucial decade. 
9. Conclusions
The tentative exploration of the dynamics of production space at an international level and the analysis of the role exercised by a specific economy within it allows us to reach some promising, however preliminary, results. Two such results seem particularly interesting: 1) the emergence of global trajectories, based on intertwined techno-productive processes, within which traditional sectors and new sectors are tightly linked, thus reflecting the complex sequence of ICT spreading and industrializations that some countries have underwent. 2) The representations of the results, obtained through a particular methodology, seem to efficaciously depict general discontinuities such the introduction of the ICT and the inclusion of China into the WTO.
The specific exercise concerning Italy helps us to understand the slow reconfiguration of this economy within a global landscape, which has been subject to deep changes.

The methodology can be enhanced and further developed (see introduction), however it appears well-founded to argue that the obtained results could be very useful devices in elaborating strategies, which should then be tuned on evolutionary patterns, discovered at an international level. These evolutionary patterns could constitute a frame of reference for the transformation of countries, areas, productive systems.
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Fig. 2 Year 2000 
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Fig. 3 Year 2004
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Fig. 4 RCA Italy 1996
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Fig. 5 RCA Italy, 2000
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Fig. 6 RCA Italy, 2004

[image: image20.jpg]RCA ltalia Anno 2004





Appendix 1
Our analysis is based on data concerning the RCA (Revealed Comparative Advantage), calculated and available as a OECD dataset
. This index measures the trade specialization intensity for a country and it is defined I the following way (“Balassa index”): the ratio of Export share of an industry to its total exports for a country to the export share of this industry to the total of the region or the world (here: OECD). If RCA is <1 a country is less specialised in exporting these products in comparison with the corresponding OECD share.  

The dataset includes the thirty OECD countries, but our sample does consider Luxembourg and Slovakia, since they there non data referred to many of examined categories
. Productive activities are classified according to the ISIC (International Standard Industrial Classification, United Nations). We have chosen double digits RCA values, in order to represent different domains and at the same time to limit the number of variables without burdening the running of the model. 

As for the selected years (1996, 2000, 2004) the basic criteria are related to goal of taking into consideration watershed events, which could have caused significant changes of the world trade flows. Particularly, the first year has been chosen in order to capture the effects of spreading technological innovation at an international level (ICT). As for the 2000 year the choice aims at describing the situation before China entering the WTO (2001). The last year has been selected just in order to catch the consequences of this fundamental event.
Representation  of the production space with MatLab
We need to specify how the algorithm used for the visual representation of the production space is implemented. As in all numerical optimization procedures fminsearch software calculation routine needs a triggering conditions which is influential for the final result. 

In order to have a less sensitive algorithm to chose from at the triggering conditions we have chosen a recursive procedure. 

If we want to calculate n  points we need n-2 points, the first of which consists in taking the (0,0,0,0,0,0) as starting points for Q1, Q2, and Q3. Th k–step consists in placing the Qi by employing the preceding step solution as triggering condition. 
Appendix 2
RCA for Italy 

	Country
	Category
	Year
	RCA

	ITA
	25
	1996
	1.3

	ITA
	25
	1997
	1.4

	ITA
	25
	1998
	1.3

	ITA
	25
	1999
	1.4

	ITA
	25
	2000
	1.4

	ITA
	25
	2001
	1.4

	ITA
	25
	2002
	1.4

	ITA
	25
	2003
	1.4

	ITA
	25
	2004
	1.4

	ITA
	26
	1996
	2.5

	ITA
	26
	1997
	2.6

	ITA
	26
	1998
	2.6

	ITA
	26
	1999
	2.7

	ITA
	26
	2000
	2.7

	ITA
	26
	2001
	2.6

	ITA
	26
	2002
	2.6

	ITA
	26
	2003
	2.5

	ITA
	26
	2004
	2.5

	ITA
	27
	1996
	0.8

	ITA
	27
	1997
	0.8

	ITA
	27
	1998
	0.8

	ITA
	27
	1999
	0.8

	ITA
	27
	2000
	0.9

	ITA
	27
	2001
	0.9

	ITA
	27
	2002
	0.9

	ITA
	27
	2003
	0.9

	ITA
	27
	2004
	1

	ITA
	28
	1996
	1.7

	ITA
	28
	1997
	1.7

	ITA
	28
	1998
	1.7

	ITA
	28
	1999
	1.7

	ITA
	28
	2000
	1.7

	ITA
	28
	2001
	1.7

	ITA
	28
	2002
	1.7

	ITA
	28
	2003
	1.7

	ITA
	28
	2004
	1.9

	ITA
	36
	1996
	2.7

	ITA
	36
	1997
	2.7

	ITA
	36
	1998
	2.6

	ITA
	36
	1999
	2.7

	ITA
	36
	2000
	2.8

	ITA
	36
	2001
	2.6

	ITA
	36
	2002
	2.5

	ITA
	36
	2003
	2.4

	ITA
	36
	2004
	2.4


Appendix 4

The data-set includes 34 categories of products:

  A01: Agriculture, Hunting  

  A02: Forestry, logging and related service activities 

  B05: Fishing, Operation of Fish Hatcheries and Fish Farms

  C10: Mining of Coal and Lignite; Extraction of Peat 

  C11: Extraction of Crude Petroleum and Natural Gas; Service Activities Incidental to Oil and Gas 

        Extraction Excluding Surveying 

  C12: Mining of Uranium and Thorium Ores 

  C13: Mining of Metal Ores 

  C14: Other Mining and Quarrying 

  D15: Manufacture of Food Products and Beverages 

  D16: Manufacture of Tobacco Products 

  D17: Manufacture of Textiles 

  D18: Manufacture of Wearing Apparel, Dressing and Dyeing of Fur 

  D19: Tanning and Dressing of Leather; Manufacture of Luggage, Handbags, Saddlery, Harness 

          and Footwear 

  D20: Manufacture of Wood and of Products of Wood and Cork, except Furniture; Manufacture of 

          Articles of Straw and Plaiting Materials 

  D21: Manufacture of Paper and Paper Products 

  D22: Publishing, Printing and Reproduction of Recorded Media 

  D23: Manufacture of Coke, Refined Petroleum Products and Nuclear Fuel 

  D24: Manufacture of Chemicals and Chemical Products 

  D25: Manufacture of Rubber and Plastics Products 

  D26: Manufacture of Other non-metallic Mineral Products 

  D27: Manufacture of Basic Metals 

  D28: Manufacture of Fabricated Metal Products, except Machinery and Equipment 

  D29: Manufacture of Machinery and Equipment, not elsewhere classified 

  D30: Manufacture of office, accounting and computing machinery 

  D31: Manufacture of Electrical Machinery and Apparatus, not elsewhere classified 

  D32: Manufacture of Radio, Television and Communication Equipment and Apparatus 

  D33: Manufacture of Medical, Precision and Optical Instruments, Watches and Clocks 

  D34: Manufacture of Motor Vehicles, Trailers and Semi-trailers 

  D35: Manufacture of Other Transport Equipment 

  D36: Manufacture of Furniture; Manufacturing, not elsewhere classified 

  E40: Electricity, Gas, Steam and Hot Water Supply 

  K74: Other business activities 

  O92: Recreational, Cultural and Sporting Activities

  Q98: Confidential, HS codes not elsewhere classified  










� Our simulations employ information from OECD dataset which refer to a sample of 28 countries belonging to EU, Asia, South and North America. By implementing the model in MatLab we obtain a very interesting representation of evolutionary pathways for some pivotal countries.


� The emerging Asia refers to China, India, Hong Kong, Korea, Singapore, Taiwan, Indonesia, Malaysia, the Philippines, Thailand and Vietnam. Newly industrialized economies (NIEs) refers to Hong Kong, Korea, Singapore, and Taiwan. ASEAN-5 refers to Indonesia, Malaysia, the Philippines, Thailand, and Vietnam.


� The degree of industry-trade is measured through the Grubel and Lloyd index (IMF, 2007: 44).


� Estimates are base on two types of indexes: index of export similarity and index of export overlap (IMF, 2007: 47).


� Lemoine and ünal-Kesenci (2007, tables 6 and 7, where the intra-Asian trade by stage of production is depicted and analysed)


� We refer above all to electronic goods, computer equipment, chemical and pharmaceutical products, computer and information services, but it is worth reminding that China is also leader in world trade of different types low- and mid-end goods.


� Their average growth rate per annum has been above 10% during the 1993-2004 period.


� The trees are the different production activities and products.


� In order to avoid regularity problems we could have single out the following objective function: � EMBED Equation.3  ���, but the gradient of the function G would have been zero in the same points. This is not very good solution if we want to employ a numerical method for minimizing. 


� The routine works without the gradient of the objective function.


s data and an explanation of the algorithm are available upon request from the authors.


� The figures are based on the values of nearness table (see note 11). Therefore the reciprocal between sectors is visualised.


� http://stats.oecd.org/wbos/Default.aspx?usercontext=sourceoecd


� The following countries belong to the sample: Australia, Austria, Belgio, Canada, Repubblica Ceca, Danimarca, Finlandia, Francia, Germania, Grecia, Ungheria, Islanda, Irlanda, Italia, Giappone, Corea, Messico, Olanda, Nuova Zelanda, Norvegia, Polonia, Portogallo, Spagna, Svezia, Svizzera, Turchia, Gran Bretagna, Stati Uniti.
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