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Comparing sectoral international trade networks

Luca De Benedictis* and Lucia Tajoli**

University of Macerata and Politecnico di Milano

This paper uses the tools of network analysis to assess the different characteristics of world
trade in different manufacturing industries.The structure of the trade networks is compa-
red to understand to what extent the world market characteristics differ between sectors.
We find that in some sectors the structure of trade flows gives rise to a dense, widespread
network with many links,while in others we observe a centered network, organized around
hubs that centrally coordinate the flows.The results indicate a pattern of network structu-
res, showing a positive correlation between the goods’ complexity and the network com-
plexity, changing the extent of the relevant market and its structure across goods.

Keywords: International Trade, NetworkAnalysis, differentiated goods
JEL Codes: C02, F10, F14

1 Introduction

How is the structure of international trade for a given good organized?This
question might have a distinctive answer according to the type of goods that
are traded. The existing trade models suggest that for standardized goods
potential partners can be many, but eventually only the one holding a com-
parative advantage (i.e. the one offering the best price) should be selected
as an exporter.Therefore relatively few (unidirectional) trade links will ap-
pear between countries. Instead, for goods produced in many varieties and
qualities, there will be many trading partners, and many multiple links will
exist. Also for goods with low transport costs, partners can be numerous,
and either far away or close, while for goods with high transport cost, geo-
graphic proximity of partners will be important, and partners will be spati-
ally selected. In high-tech, sophisticated production, the technological pro-
ximity of partners can give rise to selected trade flows around a technologi-
cally-advanced center.

If we describe the structure of international trade flows as a network,we ex-
pect that trade in different types of goods would give rise to trade networks
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with different characteristics.The shape of the network is influenced by the
characteristics of production and demand, as the network is formed by the
existing links between exporters and importers.1 The role of countries in
the network depends on their characteristics as suppliers (their comparative
advantages, their size and factor endowments, etc.) as well as on their pref-
erences as buyers of the goods, giving rise to arcs (or links between vertices)
in the network.According to these specificities, for some products we should
expect a dense, widespread network with many arcs, and for others a less
dense network, possibly centered, organized around a hub that centrally
coordinates the flows. The structure of the trade network in terms of den-
sity, centralization and clustering can have a direct impact on the competi-
tion between countries and on the formation of the international price for
a given good, by defining the size of the market in terms of potential de-
mand and supply.

In this paper we show that distinctive industries give rise to trade networks
with diverse structural characteristics, as the theoretical framework of trade
relations suggests. Network analysis indices are used to identify the char-
acteristics of each trade network (GOYAL 2007; VEGA-REDONDO 2007).

The results of this analysis are then used to characterize the market for dif-
ferent types of goods.

2 Goods’ characteristics and trade links

A characteristic of economic networks is that they result from the beha-
viour and decisions of a number of self-interested agents.Assuming that a
link between two vertices represents an economic transaction taking place,
following JACKSON (2005), economic networks can be seen as a representa-
tion of the equilibrium resulting from this set of transactions.This insight ap-
plies also to international transactions between countries.The basic insight
of international trade models is that a trade link between two countries oc-
curs to exploit price differences between them.According to trade models
based on comparative advantages, the more different countries are, the
more likely it is that they trade with each other (see for example DIXIT and
NORMAN 1980). Furthermore, under the most strict hypotheses of these mo-

168 Luca De Benedictis and Lucia Tajoli

1 The benefit of representing trade flows as a network is to give emphasis to the relationship between the
countries in the network and to the structure of the system itself, which is the objective of network anal-
ysis. For a discussion on the applications of network analysis to international trade studies, see DE BENE-
DICTIS and TAJOLI (2009).



dels, in the absence of transportation costs, in a framework where countries’
sizes are similar, exports should come only from the country (or countries)
that offers the good at the lowest prices. In this homogeneous goods context,
in each industry the number of incoming trade flows observed for a given
country should be limited, while outgoing trade flows would come from a
subset of countries, and no bi-directional links are expected.This would give
rise to a trade network with a relatively low density.

In the case of differentiated goods instead, the theoretical models suggest
that we should observe trade also between similar countries, and trade in
the same industry can exist in both directions between a country pair
(KRUGMAN 1980).A preference for variety together with the possibility to
exploit economies of scale in production will tend to increase the number
of trading partners for each country. In the case of differentiated goods in
fact, under the hypothesis of love-for-variety in the preference structure
and of economies of scale in production of each variety, each exporter will
try to reach as many markets as possible and consumers will tend to have a
large number of suppliers, increasing the number of trading links of a coun-
try. In a model à la ANDERSON and van WINCOOP (2003), with homogene-
ous firms within each country and consumers’ love of variety, this ensures
that all goods are traded everywhere. In this model there is no geographical
extensive margin, and any obstacle to trade such as distance or trade bar-
riers affects trade volumes at the intensive margin.Therefore in such a con-
text of differentiated goods, we should expect a very dense and even com-
plete trade network, where every vertex is connected to all other vertices.

On the other hand, RAUCH (1999) suggests that for differentiated goods,
the heterogeneity of manufactured goods in terms of quality and other spe-
cific characteristics at the base of the imperfect substitutability between
them give rise to a matching process which is costly. Other models indicate
that the cost of accessing to a foreign market can be relevant especially for
differentiated goods. In the presence of fixed costs for exporting, theoretical
models show that a sharp reduction in the number of trade links between
countries is observed. If these costs are specific to the exporter-importer
pair, the distribution of trade links can be very heterogeneous across coun-
tries. HELPMAN,MELITZ and RUBINSTEIN (2008) show that the combination
of fixed export costs and firm level heterogeneity in productivity, combined
with cross-country variation in efficiency, implies that any given country
need not serve all foreign markets.Both the search and the access costs will
tend to reduce the number of trade links for each country. Therefore, for
differentiated goods we have an ambiguous result in terms of the expected
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number of links: importers will try to have many inward trade links to ben-
efit from variety, and exporters will try to have many outward links to ex-
ploit economies of scale. But if they have to bear the costs to access to for-
eign markets, they will have to select where they operate, and the number
of links will be constrained by the extent of the search and entry costs.2

The above hypotheses suggest that the structure of the international trade
networks should be less dense for homogeneous goods, and more dense for
differentiated goods, even if the number of observed links will depend on
the relative importance of searching and access costs with respect to the
strength of economies of scale and preference for variety.This difference in
network structure according to the goods’ characteristics is the hypothesis
we want to examine in the following section.

3 Differences in trade networks

In what follows, we look at countries as vertices in a network where arcs
are given by their economic ties, measured by trade flows.The structure of
the network arising from these trade links is the object of our analysis.

More specifically,we consider the networks created by trade flows of goods
belonging to different industries.Our bilateral trade data are from the BACI
database of CEPII, which is based on the UNCOMTRADE database.The
database includes 222 countries, therefore our networks will have 222 ver-
tices. The level of disaggregation we use corresponds to the three-digit ISIC
code, or 28 sectors, and we analyze 28 distinctive networks.

We consider disaggregated bilateral imports for the year 2000. In each in-
dustry, each import flow is counted as one arc going from the origin to the
destination country, independently from the value carried by the flow (in
other words, arcs are unweighted in computing the basic network indices).
Every arc connecting two countries is an export flow (or an outgoing link)
from the point of view of the sender, and an import flow (or an incoming
link) from the point of view of the receiver.3 The database contains a total
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2 The matching cost could also be borne by importers in terms of higher prices, and in this case the con-
straint in the number of links will come from the importing country.

3 We use bilateral import data for each of the 222 countries to connect the origin and the destination of a
trade flow rather than export data, as imports are generally believed to be more reliable and complete,
being recorded for most countries at the customs level to collect tariffs and other duties, for security rea-
sons, and so on. Given the size of our dataset, the maximum potential number of arcs for each industr is



of 259,263 disaggregated bilateral flows, representing an average of 9259
flows per sector and 1168 flows per country.These average figures hide large
differences between countries and between sectors, which give rise to dis-
tinctive network structures.

3.1 Characteristics of the trade networks

The main characteristics of a network can be summarized by some indices
that we computed for all the sectors in our dataset, reported in Table 1. By
including all 222 countries in all the 28 sectoral networks,we have networks
with the same size in terms of vertices, but with a quite different number of
arcs.A country (a vertex of the network) can be both a sender and a receiv-
er of arcs, i.e., an exporter and an importer in each industry. The degree of
a vertex (defined as the number of arcs connecting the vertex to the net-
work) is in this case the number of trading partners of a country, and import
flows from each partner can be counted as the indegree, while the outde-
gree is the number of export flows.The average degree of a network is com-
puted simply as the total number of arcs divided by the number of vertices,
and it is by definition the same considering indegrees or outdegrees.This is
why only one average degree is reported in Table 1 for each sector. In our
sample, the mean across sectors of the average degree is equal to 42, but
there are remarkable differences from sector to sector, going from 12.11 to
64.43 (see Table 1, column [3]).

The cumulative distribution of the indegrees and outdegrees for each sector
is reported in theAppendix.We observe that the outdegrees are never nor-
mally distributed, while the indegrees are normally distributed in a few
sectors. In general, there are relatively more countries with a smaller num-
ber of outgoing links than expected in a normal distribution. In other words,
exporting countries in a given industry tend to have a relatively low num-
ber of export markets.Given the non-normal distribution of degrees, it is al-
so informative to look at the median of the indegrees and outdegrees,which
can instead be different. Indeed, in all sectors the median indegree is much
higher than the median outdegree (Table 1, columns [4] and [6]).This con-
firms what can be observed in the cumulative distribution functions, where
the indegrees tend to increase faster than the outdegrees. This finding at
the sectoral level is in line with a similar observation for the aggregated
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world trade network (see DE BENEDICTIS and TAJOLI 2009): export mar-
kets are generally more limited in number than import sources, suggesting
the existence of costs to reach and penetrate new foreign markets, while
import sources are more highly diversified, in line with the idea of promot-
ing competition from import sources.The different distribution of indegrees
and outdegrees is remarkable in nearly all sectors.

The average degree of a network can be used to measure the cohesion of a
network. Directly related to this measure is the density of a network, ex-
pressed as the proportion of the number of arcs in a simple network over
the maximum possible number of arcs, δ=m/mmax, where mmax is the num-
ber of arcs in a complete network with the same number of vertices. Ac-
cordingly, a complete network, in which every vertex is connected to every
other vertex, is a network with maximum density equal to 1. Looking at the
density measure in Table 1, column (2), we see that in all sectors the trade
network is far from being complete, reaching at most 0.29. For comparison,
Table 1 shows also the network indices computed for aggregate trade flows.
Even at the aggregate level, the world trade network is largely incomplete,
with a density of about 0.44. Unsurprisingly at the sectoral level, the densi-
ty is much lower, being on average just about 0.19.This means that in a given
industry, on average there is a probability of 19\% that two countries i and
j are linked.Clearly, countries do not import from every possible source and
export to every possible market, but they select their trading partners.

The position of every vertex in a network is measured in terms of central-
ity, which indicates how closely linked is a vertex to all the other vertices
(see FREEMAN 1979).The centrality of a vertex can be interpreted as a meas-
ure of ‘importance’ with respect to the network structure. In the trade con-
text, centrality measures can be computed to indicate how closely tied is a
country or a group of countries to the world market.

Many distinctive measures of centrality exist, which capture different as-
pects of the role of a vertex within the network. The simplest measure of
centrality for a vertex is the number of its neighbors, i.e. its degree.The stan-
dardized degree centrality of a vertex is its degree divided by the maximum
possible degree,Cd

i=d / (n–1). From the vertex measure of centrality is pos-
sible to define also the extent to which a network is centralized.The degree
centralization of a network is defined relatively to the maximum attainable
centralization. The minimum degree for any component of the network is
0 and the maximum possible degree is n – 1. If Cd

i* is the centrality of the
vertex that attains the maximum centrality score, the variation in the de-
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gree of vertices is the summed absolute differences between the centrality
scores of the vertices and the maximum centrality score among them. So, as
the maximum attainable centrality is (n–2)(n–1), the degree centralization
of a network is Cd=Σ i | Cd

iCd
i*| / ((n–2)(n–1)), and the higher the variation

in the degree of vertices, the higher the centralization of a network. In di-
rected networks, degree centralization can be measured both in terms of
indegrees and outdegrees. The centralization of a network is an important
indicator of the organization of the network, with a low centralization in-
dicating that all vertices are in similar positions with respect to each other,
while a high centralization indicates that the structure of the network is
built around some special vertices.4

Degree centralization is associated to direct links, but when connections in
a network acquire some relevance, one should give prominence also to in-
direct links.This brings us to the concept of distance in networks, namely the
number of steps needed to connect two vertices.The shorter the distance be-
tween two vertices, the closer is the connection between them.The geodes-
ic distance is the shortest path between two vertices.

The notion of geodesic distance is at the bulk of another definition of cen-
trality, based on the intuition that a vertex is central if it is essential in the
indirect link between other vertices.A vertex that is located on the geodesic
distance between many pairs of vertices plays a central role in the network,
and in a pure star, the core is central because it is necessary for all periph-
ery vertices in order to be mutually reachable.This concept of centrality is
based on betweenness, so it is called betweenness centrality. The between-
ness centrality of a vertex can be loosely defined as the number of times
that a node lies along the shortest path between two others.5 The between-
ness centralization of a network is the variation in the betweenness cen-
trality of vertices divided by the maximum variation in betweenness cen-
trality scores possible in a network of the same size.The notion of between-
ness centrality has important strategic implications.The central vertex could,
in fact, exploit its position to its advantage.
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4 The centralization of a pure star (i.e. a network with one central vertex connected to all the others, while
all other vertices are connected only to the center and not to each other) is 1.The centralization of a re-
gular network (i.e. a network where all vertices have the same degree) is 0.

5 More formally, it is the proportion of all geodesic distances between pairs of other vertices that include
this vertex (VEGA-REDONDO, 2007). The core of a star network has maximum betweenness centrality,
because all geodesic distances between pairs of other vertices include the core. In contrast, all other ver-
tices have minimum betweenness centrality, because they are not located between other vertices.
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From the centralization indices reported in Table 1, we see that all sectoral
networks are quite centralized in terms of outdegree (column (9)). This
measure of centralization ranges from a minimum of 0.56 to a maximum of
0.70, while at the aggregate level, the outdegree centralization of the world
trade network reaches just about 0.50.6 Betweeness centralization at the in-
dustry level is also higher than at the aggregate level (column (10)). This
means that in general, export flows tend to be organized around some im-
portant countries (producers), that play a key role in the network structure.
The extent of centralization is somewhat lower if we consider the indegrees.
In this case, the range of the index goes from 0.18 to 0.57, and, for every in-
dustry, indegree centralization is lower than the corresponding outdegree
measure.This is true also at the aggregate level, but the difference is much
smaller. Considering disaggregated import flows, there seems to be only a
few cases in which a limited number of central markets play a key role in the
network structure.

One way to assess the distinctive position of vertices in a network is to iden-
tify the core of the network, if it exists.7A core is a relatively dense sub-net-
work within the network, identified by a cluster of vertices with a high de-
gree that are tightly connected to each other.8 In our analysis,we can see the
core of the network as the core of the market in a given industry, or in other
words, the sub-group of countries that, having a large number of links, tend
to be the market-makers.Table 1, column (11) reports the number of coun-
tries identified as belonging to the core in each industry.To identify the core,
indegrees and outdegrees of all countries were considered together. In other
words, the core is made both by strongly linked exporters and importers.
On average, about one fourth of all countries considered belong to the core,
even if also in this case there are differences between industries. The net-
work formed by this subgroup of tightly connected countries always dis-
plays a density of 0.90 or higher.
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6 See also DE BENEDICTIS and TAJOLI (2009) for a comparison with the world trade network indicators at
the aggregate level. See also SERRANO, BOGUÑA and VESPIGNANI (2007) for a description of the key arcs
and key nodes existing in the world trade network.

7 In star networks there are two types of vertices: the core vertex is heavily linked to all vertices in the pe-
riphery, while vertices in the periphery are linked only to the core vertex.The two types have very diffe-
rent degrees: the degree of the unique core vertex is n–1, and the degree of the n-1 periphery vertices is
1. In regular networks, the core coincides with the entire network, so it is not possible to divide vertices
between a core and a periphery.

8 A k-core is identified by considering the vertices in a cluster (a group of vertices all connected to each
other) that have a minimum degree k within the cluster.We assign to the core of the network the group
of countries belonging to the cluster with the higher minimum degree.



The difference between trade networks in distinctive industries can be ap-
preciated also visually. Figure 1 shows the trade network of the machinery
industry and of the fuel products industries, which are the most dense and
less dense networks, respectively.

Figure 1: The most dense and least dense International trade networks
and their core

(a) Trade network for machinery (382)

(b) Core of the machinery trade network
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(c) Trade network for fuel products (354)

(d) Core of the fuels trade network

3.2 Trade networks and goods’ complexity

As mentioned, the trade networks formed by trade links in distinctive in-
dustries display quite different characteristics.We can see industries with a
relatively high network density, such as machinery, both electric and non-
electric (see the top panel of Figure 1), and industries with a much lower
density, such as tobacco or petroleum and coal products (bottom panel of
Figure 1).While machinery is a highly differentiated industry, the fuel prod-
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ucts industry is based on relatively homogenous raw materials. There are
industries with a more similar distribution of indegrees and outdegrees, and
there are industries where the patterns of inward and outward linkages are
very different (see the figures in theAppendix).

Is there a regularity in the observed networks’ characteristics? Are these
characteristics related to the type of goods traded and to the specific feat-
ures of demand and supply for those goods?We expect this to be the case,
given that economic networks, differently from random networks, arise be-
cause of the effects of cooperative forces or competitive forces at work be-
tween units of the network, which influence the network structure (see
VEGA-REDONDO 2007). A random distribution of linkages between coun-
tries and a random structure is therefore very unlikely. In particular, we
want to assess whether the network structure is associated to the extent of
differentiation and complexity of the goods, assuming as discussed in Sect.
2 that differentiation is important in determining the potential number of
transactions and the extent of the market.

Measuring differentiation in a group of products is not an obvious task.
Here we follow the approach introduced by RAUCH (1999) and further de-
veloped by NUNN (2007). In the work by RAUCH, goods are classified in
three groups: those traded on organized exchanges, those not traded on or-
ganized exchanges but having a ‘reference price’, and all other commodities.
Homogeneous and differentiated goods are distinguished according to the
existence of a reference price. If such a price exists (as in the first two
groups), the good is classified as homogeneous, as it can be priced without
seeing the good itself and checking its characteristics. If such a price does
not exist, the good is classified as differentiated. Moving from this distinc-
tion, NUNN (2007) assigns to goods an index of ‘complexity’ or contract-in-
tensity, which measures the fraction of differentiated intermediate inputs
used to produce the good, the higher the intensity of differentiated inputs
used in production, the higher the complexity of the good.9

We use NUNN’s indicator of complexity to rank the 28 industries in our sam-
ple.10 This indicator is presented in Table 2, with industries ranked in terms
of increasing complexity.
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9 Other authors try to measure the complexity of different goods. See for example LEVCHENKO (2007),
who considers the number of intermediate inputs in his ranking.

10 Both RAUCH (1999) and NUNN (2007) use two classifications, defined “liberal” and “conservative”, to as-
sign products to different groups.The two classifications are highly correlated, but here we used Nunn’s
liberal classification and the index represents the fraction of differentiated goods, according to this lib-
eral classification, over total inputs value.



Table 2: Index of complexity: fraction of differentiated inputs over total
inputs in production

Source: NUNN (2007).

According to RAUCH (1999), search costs should act as a barrier to trade
for differentiated products.Therefore, if these costs are relevant, we should
not see a large number of trade links for industries with a high value of the
complexity index, i.e., using a large fraction of differentiated inputs.On the
other hand, the need to diversify inputs to obtain the one which is most ap-
propriate for a specific variety of the final product, and the production of a
large number of varieties of the goods can produce a large number of trade
links.We then test whether goods’ complexity is associated with the char-
acteristics of the trade network, and in particular its complexity.Table 3 pre-

ISIC
code Industry

Index of
complexity

353 Petroleum refineries 0.0577
372 Non-ferrousmetals 0.1604
351 Industrial chemicals 0.2403
371 Iron and steel 0.2422
314 Tobacco 0.3166
361 Pottery, china, earthenware 0.3288
311 Foodproducts 0.3306
341 Paper and products 0.3481
321 Textiles 0.3761
369 Other non-metallic min. prod. 0.3766
354 Petroleum and coal prod. 0.3952
355 Rubber products 0.4073
356 Plastic products 0.4077
381 Fabricated metal products 0.4347
352 Other chemicals 0.4897
331 Wood prod., excep. furniture 0.5162
390 Other manufactured products 0.5468
362 Glass and products 0.5574
332 Furniture 0.5677
323 Leather products 0.5706
324 Footwear 0.6504
342 Printing and publishing 0.7128
313 Beverages 0.7129
383 Machinery, electric 0.7400
322 Apparel 0.7454
382 Machinery, except electrical 0.7636
385 Professional and scient. equip. 0.7847
384 Transport equipment 0.8587
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sents the correlations between NUNN’s complexity index and the networks’
characteristics.

Table 3: Correlation between complexity and network indicators

Source: Our elaborations on BACI data for the year 2000.

From Table 3, we see that goods’ complexity is positively correlated with
the network density. The simple correlation coefficient is not very high,
probably because of the non-linearity of the relationship between com-
plexity and density. This non-linear correlation can be better appreciated
looking at the relation in Figure 2. This non-linear pattern seems to indi-
cate that as the complexity of the goods produced in a given industry in-
creases, the number of links in the network initially increases, as the num-
ber of countries exporting the goods and importing the goods rises. But
eventually, as complexity increases even further, and differentiation requires
an even higher level of specialization, the number of countries trading these
goods declines to some extent.

Index of Indegree Indegree Outdegree Outdegree Indegree Outdegree Betweeness Countries
complex. Density Median st.dev Median st.dev. Central. Central. Central. in core

Complexity 1 0.3738 0.3464 0.4257 0.3905 0.34 0.5708 0.3134 -0.3303 0.2363
Density 0.3738 1 0.9807 0.9427 0.9470 0.9493 0.7978 0.3094 -0.7507 0.8639
Indegr. Med. 0.3464 0.9807 1 0.8676 0.8972 0.9661 0.7083 0.3385 -0.7551 0.8275
Indegr. s.d. 0.4257 0.9427 0.8676 1 0.9340 0.8526 0.9204 0.3034 -0.641 0.8897
Outdegr.
Med. 0.3905 0.9470 0.8972 0.934 1 0.8076 0.8066 0.1233 -0.7187 0.8081
Outdegr. s.d. 0.3400 0.9493 0.9661 0.8526 0.8076 1 0.7156 0.5074 -0.7116 0.8328
Indegr.Centr. 0.5708 0.7978 0.7083 0.9204 0.8066 0.7156 1 0.4059 -0.391 0.7586
Outdegr.
Centr. 0.3134 0.3094 0.3385 0.3034 0.1233 0.5074 0.4059 1 -0.0982 0.3007
Between.
Centr. -0.3303 -0.7507 -0.7551 -0.6410 -0.7187 -0.7116 -0.3910 -0.0982 1 -0.6089
Core countries 0.2363 0.8639 0.8275 0.8897 0.8081 0.8328 0.7586 0.3007 -0.6089 1

180 Luca De Benedictis and Lucia Tajoli



Figure 2: Relation between goods’ complexity index and network indices

Source: Our elaborations.
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The index of complexity displays a relatively high correlation with the meas-
ure of indegree centralization and with the standard deviation of the inde-
gree distribution. Both these measures capture some characteristics of the
indegree distribution. Goods’ complexity appears associated with an un-
even distribution of markets’ prominence. Imports of complex goods are
less homogeneously distributed across countries than simpler goods. This
result is in line with the positive but very low correlation between com-
plexity and the size of the core sub-group of countries. Considering the in-
degree centralization index, the positive and significant correlation with the
goods’ complexity seems to indicate that for highly complex goods, an im-
portant role is played by some central and well-connected markets where
these goods are imported. On the contrary, outdegree centralization is al-
ways quite high, but it is seems to be very weakly related to the goods’ com-
plexity. A possible interpretation of this result is that comparative advant-
ages tend to reduce the number of exporters in a given industry, but this
concentration occurs both for more and less complex types of goods.

The only negative correlations appear for the betweeness centralization
measure. It is evident that the centralization measures capture distinctive
network characteristics. The higher betweeness centralization measure for
less complex and less differentiated goods (often based on the use of raw
materials) suggests a different structure of links. These are goods that dis-
play fewer bi-directional links, giving rise to stronger betweeness central-
ization.

If we look at the countries with the highest centralization indices,we can ob-
serve that in terms of indegree, the largest industrialized countries rank in
the top positions in every sector (seeTable 4).Market size in terms of GDP
and GDP per capita unsurprisingly allow these countries to play a key role
as importers.The picture changes when considering the outdegree central-
ization. In quite a few sectors, the highest outdegree centralization indices
are found for some smaller countries and for emerging Asian economies.
This indicates that the level of GDP can be a poor proxy of the role of a
country as an exporter in the trade network. In the sectors where a country
holds a comparative advantage, the country can play a key role in the trade
network independently from its size or level of development.
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Table 4: Countries with the highest centrality indices

Source: Our elaborations on BACI data.

4 Conclusion

Using the tools of network analysis, in this paper we examined some of the
characteristics of the structure of trade flows in different industries.Through
the indices describing the network’s properties, such as density, degree dis-
tribution and centrality, we show that trade networks display remarkable
differences.

In particular, the analysis of trade networks seems to confirm our initial hy-
pothesis that homogenous and less complex goods give rise to less dense
trade networks.This means that international competition in the world mar-
kets is not necessarily stronger in industries producing more homogenous
goods.

Highest indegree vertex centrality

Country
No. of times in topthree
positions in 28 sectoral

networks

No. of times
in

first position

France 26 13
USA 24 10
Germany 19 3
UK 10 1
Italy 5 1

Highest outdegree vertex centrality

Country
No. of times in topthree
positions in 28 sectoral

networks

No. of times
in

first position

Germany 24 9
UK 19 7
USA 14 2
Italy 7 2
Japan 5 2
Indonesia 4 3
Thailand 4 2
France 4 1
Netherlands 2 0
Spain 1 0
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Our results also show that generally more complex goods are associated
with more complex networks. The relationship appears to be positive, but
not linear.Therefore, for complex and differentiated goods, the forces push-
ing countries to create more trade links tend to prevail, even if also for dif-
ferentiated goods the trade network is far from being complete, as trade
costs play a significant role.

We can also see that the trade of complex goods is not restricted to a very
small number of countries, but instead as complexity increases, the number
of countries involved in trade tends to increase. This result is in line with
the idea that higher complexity and higher specialization go together with
a finer international division of labor, that involves an increasing number of
countries.

Finally, the strong correlation between goods’ complexity and the central-
ization of the indegrees hints to the important role that importing markets
play in shaping the trade flows of the most complex goods.At the industry
level, for all goods we observe an uneven distribution of production, ar-
guably related to the different comparative advantage of countries. Instead,
the distribution of demand is remarkably different across industries, and it
seems to be especially skewed for the most complex goods.
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Appendix

Cumulative distribution functions of indegrees and outdegrees in the ob-
served industries

Figure 3 (a)

Note: actual cumulative distribution functions of indegrees and outdegrees are represented by the dots, while
continuous lines are the normal distrubutions.

Source: Our elaborations.
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Figure 3 (b)

Note: actual cumulative distribution functions of indegrees and outdegrees are represented by the dots, while
continuous lines are the normal distrubutions.

Source: Our elaborations.
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Figure 3 (c)

Note: actual cumulative distribution functions of indegrees and outdegrees are represented by the dots, while
continuous lines are the normal distrubutions.

Source: Our elaborations.
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Figure 3 (d)

Note: actual cumulative distribution functions of indegrees and outdegrees are represented by the dots, while
continuous lines are the normal distrubutions.

Source: Our elaborations.
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Anteile der weltweiten Konjunkturprogramme und zeigen, dass das UN-Ziel
in fast allen Ländern deutlich verfehlt wurde. Außerdem bewerten wir die
unterschiedlichen «grünen» Maßnahmen bezüglich ihrer Stabilisierungs-
wirkung und ihres Beitrags zum Klimaschutz. Für eine Stützung der Kon-
junktur und gleichzeitige Lenkung der Wirtschaft auf einen langfristig nach-
haltigen Wachstumspfad bieten sich die Vorziehung von ohnehin geplanten
Maßnahmen im Bereich der Gebäudesanierung, der Energieeffizienz und
des Ausbaus des Energienetzes an.

Worldwide, approximately 3 trillion dollars have been earmarked by govern-
ments for stimulus packages aimed at remedying the global economic down-
turn provoked by the financial crisis. Calling for a “Global Green New Deal”
the UN stipulated that about 25 percent of this money should be spend for
emission-saving measures and structural adjustments to initiate climate
friendly growth. Otherwise, the consequences of the climate crisis might ex-
ceed the consequences of the financial crisis in the near future. This study
analyses the “green” share of the worldwide stimulus packages and shows
that in almost all countries the UN target of 25 percent is missed. Additionally,
we evaluate the various “green” measures with respect to their effect on eco-
nomic growth and climate protection. In particular, bringing forward already
planned measures which improve building insulation, increase energy effi-
ciency, and extend the energy grid are identified as ideal candidates to stim-
ulate the economy and to put it on a new sustainable long term growth path.

Comparing Sectoral International Trade Networks
Luca De Benedictis and Lucia Tajoli 167

This paper uses the tools of network analysis to assess the different character-
istics of world trade in different manufacturing industries. The structure of
the trade network s is compared to understand to what extent the world mar-
ket characteristics differ between sectors. We fin that in some sectors the
structure of trade flows gives rise to a dense, widespread network with many
links, while in others we observe a centered network, organized around hubs
that centrally coordinate the flows. The results indicate a pattern of network
structures, showing a positive correlation between the goods' complexity and
the network complexity, changing the extent of the relevant market and its
structure across goods.

Dieser Artikel benutzt die Netzwerkanalysetechniken um die verschiedenen
Eigenschaften des Welthandels in verschiedenen Produktionsindustrien zu
untersuchen. Mit dem Ziel, zu verstehen wie weit sich die Eigenschaften des
Welthandels zwischen Sektoren unterscheiden, werden die Strukturen der
Handelsnetzwerke verglichen. Wir zeigen, dass die Struktur der Handelsflüs-
se in gewissen Sektoren zu dichten, grossflächigen Netzwerken mit vielen
Verbindungen führt. In anderen Sektoren finden wir zentrierte Netzwerke,
welche um zentrale Knotenpunkte organisiert sind und in welchen die Flüsse
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zentral koordiniert werden. Die Resultate zeigen ein Muster von Netzwerk-
strukturen mit einer positiven Korrelation zwischen der Komplexität der
Güter und der Komplexität der Netzwerke, verbunden auch mit einer Varia-
tion der Ausdehnung des relevanten Marktes und dessen Struktur über die
verschiedenen Produkte.

Does ASEAN Freer Trade Benefit Malaysia?
Jamal Othman and Yaghoob Jafari 191

This paper examines the impact of intra-ASEAN trade liberalization (AFTA)
using a multi-country, computable general equilibrium model (GTAP Mo-
del) with special focus on Malaysia. The study considers the full elimination
of intra-ASEAN import taxes and export subsidies. Results suggest that
Malaysia’s GDP would only increase marginally while the effects on the indi-
vidual commodity sectors in the country differ substantially. Specifically,
Malaysian processed food and textiles are anticipated to expand pronounc-
edly following the intra-ASEAN freer trade.

Dieser Artikel untersucht den Einfluss von Handelsliberalisierungen inner-
halb der ASEAN-Staaten (AFTA) unter der Verwendung eines «multi-
country, computable general equilibrium» Modells mit speziellem Fokus auf
Malaysia. Die Studie betrachtet die vollständige Aufhebung von Importzöl-
len und Exportsubventionen innerhalb der ASEAN-Staaten. Die Resultate
zeigen, dass Malaysias BIP nur marginal steigen würde, die Effekte für ein-
zelne Sektoren jedoch sehr unterschiedlich sind. Im Speziellen wird erwartet,
dass die malaysischen Lebensmittel- und Textilsektoren in Folge freien Han-
dels innerhalb der ASEAN-Staaten beträchtlich expandieren würden.
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