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Abstract

This paper explores the topological structure of the network of trade in textiles and clothing
(T&C) that were governed by the multi-fibre arrangement (MFA)—a quantitative restriction on
developing countries’ exports to developed countries. Trade relations between small remote
island economies (SRIEs) and major world exporters are investigated. Initially, many SRIEs
benefited because their MFA quotas were not binding and they had unprecedented access to
lucrative developed markets. However, they were subsequently disadvantaged by the elimination
of the quota system. Network analysis reveals that the MFA influenced the geography of T&C
manufacturing and altered the pattern of network formation. The evolution of network statistics
shows that SRIEs became more interconnected among themselves during the post-MFA period
suggesting an increased preference to trade with closer partners. The network of textiles products
is less dense and more stable than that of clothing. On a global stance, post-MFA trade declined
but there is evidence of trade convergence.
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1. Introduction

Network or graph analysis is useful for extracting information from interconnected systems that
involve the interplay of multiple interacting elements. In general terms, a network or graph is a
collection of nodes connected by links at a given point in time. A network representation of a
problem enables the researcher to see beyond the individual elements of a system but to observe
its structural properties from a global perspective. This approach has the analytical capability of
probing both into the direct and indirect effects of shocks into a system. Today, the increased
connectedness of countries or, more generally, agents renders this methodology useful to study a
number of economic and social phenomena, in particular, those that involve spillover effects.
Sociologists were among the first to apply network theory to study socio-economic
issues. In the last decades, a number of econo-physicists and also economists took opportunities
of the advancement in network theory and its empirical capability to explore the topological
properties and dynamics of the international trade network (ITN'). Whereas most of economic
theory has been concerned with elements, complex system® is essentially about connections
(Foster 2005). Given that international trade is a complex interaction of flows (links) of goods
and services between countries (nodes) over space and time, its features can be best analysed
from a network theoretical perspective. Indeed, scholars discovered a number of robust structural
patterns in both the binary and weighted version of the ITN; the binary version considers only
the presence of a trade interaction while the weighted version accounts for trade intensities.
Initially, researchers were mainly interested in the binary web of trade relations (Serrano
& Boguna 2003; Garlaschelli & Loffredo 2004a; Garlaschelli & Loffredo 2004b). However, the
ITN is made up of heterogeneous elements and binary relations may confound such
heterogeneity. In particular, the intensity of trade is likely to differ between nodes: the small
island of Fiji may have more export links than Canada but the volume of trade of the latter is
likely to be higher. Thus, weighted analyses have been used in studies where heterogeneity

matters in trade linkages. Indeed, in the case of the ITN, the network statistics provided by

! Also called the world trade web (WTW) in the literature.

? By complex, it is meant that the network is of an irregular type, with heterogeneous elements that usually evolve in
time. A formal definition would attribute the following properties to complex networks: scale-free degree
distribution; small-world property; high clustering coefficient, that is, the probability of a node’s neighbours being
interconnected is high; and assortativity, where highly connected nodes connect to other highly connected nodes; or,
disassortativity, highly connected nodes connect to poorly connected ones (Serrano & Boguna 2003).



binary and weighted approaches diverge considerably (Fagiolo et al. 2008; Fagiolo et al. 2009).
In the present paper, a combination of both approaches is used.

Some of the earlier trade network studies based their analyses on the world-system
approach where countries are stratified into core-periphery positions. Depending on whether a
nation is core or peripheral, it produces different classes of commodities: core countries produce
high-tech sophisticated goods whereas peripheral countries produce cheap raw materials and
some services (Breiger 1981). Core nations’ economic advantages stemmed from their proximity
to the few major markets that existed at the time. Similarly, peripheral nations’ relative
disadvantages were attributed to their location and inability to exploit scale economies.
According to this school, to have an adequate theory of world system requires looking into
interactions among core-periphery networks. Since those early discourses, the world trade
system has evolved so that formerly peripheral countries, such as China and India, are emerging
as major markets. Today, therefore, the applicability of the early core-periphery dualism is
problematic at the global level. However, many small and remote nations appear to be still in the
periphery as far as their trade relations with core markets are concerned.

The aim of this paper is to investigate the implications of a trade shock, the elimination of
the multifibre arrangement (MFA), on the textiles and clothing (T&C) trade relations of small
remote island economies (SRIEs). As is well-documented in the size-growth literature, small
economies are not necessarily prepared to face external shocks (Kuznets 1960; Alesina &
Spolaore 2003); they often rely on a few exports and export markets and, consequently, changes
in international trade policies can negatively influence their economies. SRIEs are also islands
and the characteristic island per se poses challenges for economic progress. Additionally, these
economies are remote from the main trading centres and remote economies are disadvantaged in
their trade relations as evidenced by studies making use of gravity models.

The MFA was a quantitative restriction which limited the developed countries’ imports of
T&C products from the developing countries since the 1970s. It covered trade in cotton, wool,
synthetic fibre products and silk. While quotas were restrictive to large producing economies,
such as, China, they offered advantages to small developing economies. These small economies
gained unprecedented access to the main world markets, the European Union and the US. Trade
in T&C was, to a great extent, shaped by negotiated quotas and not by the dynamics of the open

market. Production of T&C spread across the developing countries and remote islands often as a



result of multinational industries decentralising their activities to locations where quotas were not
binding and policies were attractive. T&C industries emerged with little respect to long term
comparative advantages (Kowalski & Molnar 2009, p.49).

The MFA was a breach of the GATT principle that prohibited quantitative restrictions.
On 1 January 2005, the Agreement on Textiles and Clothing (ATC) succeeded the MFA so as to
align global trade in T&C with the rules of the World Trade Organisation. The ending of the
MFA left all countries—small and large, clustered and remote, developing and developed—on
the same competitive field. This change in global policy environment impacted each of these
groups of countries differently as their capacities to absorb shocks differ. For most large
countries the abolition of the MFA was a smooth transition and it allowed them to benefit from
their comparative advantages in T&C. For smaller countries, which are small-scale producers
and less competitive, the transition was more challenging.

Many small economies that built their manufacturing sector through the stimulus given
by the MFA subsequently became heavily dependent on the quota system for export earnings.
The post-quota period presented increased challenges for these economies which are vulnerable
to external shocks. This paper aims to understand how SRIEs have coped with trade
liberalisation in T&C, how some of them subsequently survived as exporters and how their
relations with their trading partners have evolved. It is expected that, in a more liberalised
environment, these economies would have searched for more efficient markets resulting in a re-
shuffling of trade connections. These hypotheses are examined in the following sections using
network analysis. In particular, the evolution of network statistics, such as, the distribution of
node degree and node strength, betweenness centrality, and network centrality among others, are
investigated.

The contribution of this paper is fourfold: first, it investigates the consequences of the
ending of the MFA on SRIEs, a group of countries and territories often neglected in the literature
on trade liberalisation. Second, it tests the relevance of applying network analysis to capture the
evolution of trade for a specific sector. Most trade network studies do not focus on a specific
industry but on aggregate statistics that cannot capture important relations about sectors and
locations. Indeed, they found no changes in the structural properties of the network over time
(Fagiolo et al. 2008). Third, this study analyses textiles and clothing product separately. It, thus,

separates intermediates from final products as these two components have different bases and



their patterns might be different. Fourth, the use of more recent data ensures that the full-effect of
the change in T&C policy has taken place, thus, this analysis might produce more reliable

results.

2. SRIEs network of trade

Previous studies have investigated the consequences of a quota-less environment but focused
mainly on the large exporters and low-cost developing countries. However, T&C form a large
percentage of the manufacturing exports of many small and remote economies. Table 1 lists the
countries considered in this study. The islands included have a small population of 1.5 million
except for Madagascar, Papua New Guinea® and Sri Lanka. These exceptions are included so as
to assess their regional importance. In addition, though these economies are not small by size and
population, they are nonetheless economically small and rely heavily on the sector. All of the

islands are remote from the main world trading centres.

Table 1 Small islands and major world exporters

Islands Major partners
American Samoa Maldives Samoa Australia
Cape Verde Marshall Isds Sao Tome and Principe Bangladesh
Christmas Isds Mauritius Seychelles Brazil
Comoros Mayotte Solomon Isds Canada
Cook Isds N. Mariana Isds Sri Lanka China
Falkland Isds (Malvinas) Nauru Tokelau EU-27
Fiji New Caledonia Tonga India
French Polynesia Niue Tuvalu Japan
FS Micronesia Norfolk Isds Vanuatu New Zealand
Kiribati Palau Wallis and Futuna Isds USA
Madagascar Papua New Guinea

* Though Papua New Guinea shares a border with Indonesia, it is considered as an island in this study.




2.1 Hypotheses

The MFA encouraged SRIEs to maintain a preference-dependent T&C industry. It procured
them an artificial comparative advantage in T&C which might have precluded them from
shifting to more profitable and efficient activities. Removal of such preference eroded the
“comparative advantages” of many of them and brought structural changes to their economy.
While previous studies found no changes in the network statistics of the world trade web over the
last decades (Fagiolo et al. 2008), it follows that if the MFA has influenced T&C trade, then, the
structural properties of the networks pre- and post-MFA should differ. The hypotheses are

explained below:

I.  The quota allocation system should be expected to have influenced network formation
and should have led to the scattering and fragmentation of production in T&C. Network
statistics pre- and post-quota periods should, therefore, differ. If there has been trade

convergence, network variance, centrality and density should be lower post-MFA.

The first hypothesis stems from standard trade theory. Economic theory has widely documented
the potential gains from trade which result from specialising in the production of goods where
one has a comparative advantage. However, interference in the workings of the free market is
more likely to cause inefficiency in production allocation and, consequently, distort trade
patterns and create welfare losses. In other words, a trade distortion, such as the MFA, is likely
to divert resources to locations where rents can be appropriated with little respect to long-term
comparative advantages. Subsequently, removal of quotas would have restored allocation of

production and resources with the most efficient producers replacing the less efficient ones.

II.  The abolition of the MFA should be expected to have led to the deletion of some existing
links and creation of new ones (in search for new markets).
III.  The abolition of the MFA should be expected to have led to the reduction in intensity

(trade value) of some existing links and increase in intensity of others.

Trade liberalisation will encourage countries to export products or sub-products which they

produce more efficiently while importing other products. Thus, the abolition of the MFA will
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generate dynamics that will compel exporters to search for more competitive sources of inputs
and encourage importers to search for more efficient market opportunities. It is also expected

that small producers will specialise in niche products which would yield higher value-addition.

IV.  The abolition of the MFA should be expected to have induced SRIEs to shift their trade

away from distant markets (formerly guaranteed markets) towards closer markets.

Gravity models showed that distance is a major determinant of trade between countries (Disdier
& Head 2008). Distance increases trade costs and an increase in trade costs limits trade and other
economic transactions. In the absence of protectionist measures, it is expected that the more
remote two countries are, the less will they trade. While the MFA was in place, little
consideration was given to trade costs and trade between distant partners was motivated by

guaranteed markets. It is expected that post-MFA the distance effect will be evident.

2.2 Data and definitions

The ATC includes products defined by the Harmonized Commodity Description and Coding
System (HS) codes 50 to 63 and some products from 39 to 40 and 60 to 94 as listed in the annex
of the legal text on ATC. The UN comtrade’ database is used to source T&C exports data of
SRIEs and the major world exporters and importers. Export flows are reported in current US
dollars. Exports of both final products such as apparel and clothing (those with HS codes ranging
from 60 to 66 and other final products with varied codes) and intermediate/fibre products such as
cotton (those with HS codes ranging from 50 to 59) are considered. This study uses HS codes
defined at the six-digit level. Since the MFA was abolished on 31 December 2004, the time
period 2000 to 2009° is considered so as to assess the evolution of trade in MFA products both

before and after the abolition of the quota system.

> http://comtrade.un.org/db/default.aspx

% Initially, three time periods were considered namely, 2000, 2005 and 2007. Subsequently, to mitigate the impact of
missing data, I considered averages as suggested by colleagues at the TradeNetWorshop2.0. The averages did not
prove useful in tracking the evolution of trade. Finally, I considered the time series from 2000 to 2009 in order to
have a comprehensive appreciation of the evolution of the statistics.




Networks are made up of two essential components, nodes and links, which produce a
graph (N, L). The set N = {1, ..., n} is the set of nodes (also known as vertices, points, players, or
agents) involved in a network. The set L = {/;, /5,..., [t} are links that connect nodes i and j. N
and L contain n and k elements respectively. The graph can be represented by an n x n matrix g,
where the entry g; = 1 when there is a link /; and 0 when there is no link. When two nodes are
connected they are called adjacent or neighbouring and g is usually called an adjacency matrix.
The links can be directed (the flow to and from the nodes are specified) or undirected. In a
directed graph, the order of the nodes matters; /; is a link from 7 to j. Note that in a directed
network, /;; # [;; for all nodes i and .

In the present paper, a link is defined whenever country i exports a positive amount’ to
country j at time t (¢;> 0) and in the binary setting the entry of the adjacency matrix G; =1 or 0
otherwise. In later sections of this paper, the matrices are weighted to reflect intensity of trade
where the w; = €'; / max(e';), where max(e';) is the highest export value in the matrix. The
resulting graph is asymmetric and directed. Using directed graphs, a distinction can be made
between import and export partners and these two flows are expected to differ significantly. This

is because SRIEs have a much smaller share of trade than the major world players.

The degree of a node is the number of direct links, k, emanating from it and connecting it
to other nodes, so that the degree of node i is,

kj = Zgij

j EN

In a directed graph, there are two types of degrees, an out-degree (a flow from) and an in-degree
(a flow to). In the case of weighted networks, the equivalent of node degree is node strength,

which measures the intensity of a tie.

7 A cut-off value of US$1000 (annual) was used to avoid one-off transactions. Initially, no cut-off value was applied
as has been done in previous studies (Garlaschelli & Loffredo 2004a; Kastelle 2010) for the obvious reason that
some SRIEs trade links are very weak. The conclusions from the two datasets are not different. I also experience
with other cut-off values and found no major differences.



3. Results and discussion—trade in final products

3.1 SRIEs and major world traders

Table 2 reports the evolution of the network statistics for the years 2000 to 2009 and the average
network statistics in the period 2000-2004 (pre-MFA) and 2005-2009 (post-MFA). The total
number of links fluctuated throughout the period but the trend has a more or less inverted u-
shape reaching its maximum in 2006 (two years post-MFA). There is a net decline in the total
and average degree (number of trading partners) towards the end of the period®. Trading
countries had more variability in their export than in their import links as reported by their high
out-degree variance. However, both in- and out-degree variances decreased in the post-quota
period suggesting slight convergence of trade. Indeed, the former quota-environment had

encouraged a dispersion of trade as claimed in the trade literature (Mayer 2004).

Table 2 Network statistics of final products- SRIEs and major exporters

Network 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 Pre Post
Statistics MFA MFA
No. of nodes 42 42 40 42 42 42 42 42 40 42 42 42
Total links 319 324 304 352 337 352 367 325 124 280 327 290

Average degree 7.6 7.7 7.2 8.4 8 8.4 8.7 7.7 3 6.7 7.8 6.9
Variance:
Out-degree 109 114 86 116 117 119 133 102 51 99 108 101

In-degree 22 21 30 23 19 21 18 28 5 18 23 18
Network
Centralisation:

Out-degree 58%  78%  62% T77% T7% 72% 73% 63% 75% 63% 70% @ 69%

In-degree 31% 30% 39% 34% 25% 27% 31% 33% 13% 21% 32% 25%
Density 0.19 0.19 0.18 020 020 020 021 0.19 0.07 0.16 0.19 0.17

The networks of trade relations had a higher centrality9 in out- than in in-degrees
meaning that exports of clothing are more rigorous between a few nodes than are imports.

Network centrality decreased in the post-quota environment which is suggestive of a tendency

¥ The year 2008 and to some extent 2002 seem to be quite anomalous. Omitting them does not alter the
interpretations of the statistics.

? The Freeman centrality measure expresses the variance or inequality in a network as a percentage of a perfect star
network.



towards a flatter trade hierarchy or equality between nodes (see the section Betweenness
centrality for an account of the evolution of countries’ importance). Network density is the ratio
between the observed number of links over the possible number of links, hence, measuring the
level of integration of a network. Fagiolo et al. (2007) reports that most economic networks have
an average density of 0.15, i.e. they are sparsely connected. The network of final products has a
density higher than this average. This supports the claim that quotas distorted trade in clothing.
However, average density decreased from 0.19 to 0.17 from pre- to the post-MFA period. The
density of the network was highest in 2006.

Table 9 in Annex A compares the average node degrees in pre- and post-MFA periods
for final products trade. In the post-MFA period, average out-degree (export links) decreased for
most of the major players except for Brazil and Canada. The EU apart, Australia and India
experienced a lower decline in their export partners than the other players. India’s and Brazil’s
comparative advantages in the clothing industry might be supported by cheap labour available to
fuel the industry. They maintained their positions alongside the other major players. The change
in average out-degree for SRIEs were quite mixed: ten of them had more export links post-MFA
(Fij1, Sri1 Lanka, French Polynesia, American Samoa, Christmas Island, Niue, Cape Verde,
Nauru, Norfolk and Vanuatu) while eleven had fewer.

Average in-degree (import links) also decreased for most of the major traders. China
experienced the highest decline of 45 per cent followed by USA of 24 per cent. Changes in
import links were also mixed: the small SRIE Mayotte experienced an impressive increase.
These fluctuations in links suggest that, post-MFA, SRIEs were very active in connecting with
trading partners. This is presumably a result of their attempts to search for new markets
following the change in their trade environment. Nonetheless, the end of the quota system
reduced trade in MFA products and forced the players to select specific trade partners which
explain the reduction in overall trade links (see table 2). It is not surprising that most of the major
traders have high degrees in each of the time periods considered. However, their relative
positions changed in the post-quota environment. For instance, New Zealand took a central role
as a market for the islands of the Pacific-Oceania region.

This is better illustrated in the network maps. Figure 3 in annex B illustrates the final
products network for the year 2000—it represents a pre-MFA map. Figure 4 depicts the trade
map two years after the MFA ended and Figure 5 depicts the map of 2009. The size of each node



is proportional to its total degree. The size of the lines reflects the intensity of trade. The number
of nodes remained stable throughout the three periods. Intensity of clothing trade is the highest
between China and Japan. Post-quota, China’s intensity of trade with the US and Europe also
increased as can be seen from the post-MFA maps. In 2006, trade activities in clothing were the
highest but declined in 2009 as is evident by comparing the two maps. Thus, there was increased
centralisation at the end of the period.

Table 11 (in annex D) compares the countries to which SRIES were exporting clothing
products in the year 2000 and 2009. As in previous results, it can be seen that New Zealand
became an important market for some islands in the Pacific, including American Samoa,
Christmas Island, French Polynesia and Samoa. Islands like Madagascar, Mauritius, and Fiji
were exporting to partners all around the world in both periods. Table 12 lists the countries from
which SRIEs were sourcing clothing products. Import partners were many and diverse in both
periods.

From these results, the effects of the quota-elimination on SRIEs are quite mixed. While
many of them lost their export markets, a number of them recovered after the 2005 period. The
recovery of some SRIEs may be attributed to the competitive environment created by the
removal of quotas that triggered clothing plants to be more innovative and efficient. In the Indian
Ocean region, Mauritius and Madagascar seemed to have smoothly managed the quota-free
environment. Fiji performed well in the Pacific-Oceania region. Later in the periods under study,

trade activities in final products seemed to have stabilised but at a lower level.

3.2 Cumulative degree distributions

The degree distribution of a network refers to the probability distribution of degrees (the number
of links) over the network. Figure 1 (top) reports the cumulative degree distributions of the
networks in 2000, 2005 and 2007. The degree distributions of economic networks usually take a
log-normal form with a power-law tail (Kastelle 2010). This implies that a small number of

nodes are well connected while a large number of nodes are poorly connected. The cumulative
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degree distributions in Figure 1 are power law in their tails'® implying that a few countries have
many trade partners while the majority of countries have a small number of partners. The method
provided by Clauset et al. (2009) was used to confirm the power law fit as shown in the diagram

at the bottom of Figure 1.

Figure 1 Cumulative in-degree distributions, 2000-2007
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' Since # (the number of countries) in our analysis is small, it is difficult to distinguish a power-law from any other
heavy-tailed distribution (Clauset et al. 2009). This does not in any case affect the interpretation given as it
generalises to all heavy-tailed distributions.
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The degree distributions did not change much over the period; they shifted slightly
outward reflecting an increase in the number of ties. Thus, highly connected nodes remained
relatively highly connected throughout the period. This is an expected result since the major

traders would remain relatively major compared to SRIEs.

3.3 Flow betweenness centrality—final products

Interconnectivity of nodes implies a certain level of dependency between them. Measures of
centrality are useful in assessing the role or the influence of particular nodes in the network. In
case of a trade network, an exogenous shock hitting a very influential node is likely to have
consequences on nodes that depend on it, whether directly or indirectly. Thus, a centrality
measure is relevant for an understanding of the impact of the MFA on SRIEs and their trading
partners. See Jackson 2008, pp.37-39 for the main centrality measures used in the literature.

Betweenness centrality measures the relative importance of a node in a network.
However, this measure and many other centrality measures emphasise a node’s importance as
long as it connects other nodes based on the geodesic (shortest) paths. In practice, however,
nodes may decide to connect using other pathways rather than just geodesic paths. Flow
betweenness centrality measures the proportion of the entire flow between two nodes (that is,
through all of the pathways connecting them) that occurs on paths of which a given node is a
part. For each node, then, the measure adds up to how involved that node is in all of the flows
between all other pairs of nodes. See Freeman et al. (1991) for details. Centrality measure is an
absolute count; therefore, it increases with network size and network density and renders
comparison between networks inaccurate. Normalised centrality is used in this paper to allow for
comparison between the pre- and post-MFA networks

Table 3 reports flow betweenness centrality on weighted networks for all the players.
The major trading partners of SRIEs which are also major world players are obviously influential
nodes with EU, US, and New Zealand top-ranked. If these nodes were to be hit by any shocks,
trade between their partners would also be affected. While, on a global stance, centrality has
decreased in the post-quota environment, the relative importance of players in the network has
also changed; for instance, India gained three positions in the post-quota period, in other words,

India’s relative power increased as it allowed other pair of nodes to trade between themselves.
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Post-MFA, India’s centrality was greater than Australia’s although it was less connected (refer to
Table 9), thus, having more partners is not conditional for being more central. New Zealand and
Australia maintained their central positions in the Oceania region. USA, which was a major
quota allocator, lost its influence by 36 per cent and moved from first to second position. Brazil’s
gained four positions upwards. Among the SRIEs, the importance of Madagascar, Fiji, and
French Polynesia increased. Mauritius was one of the highest ranked SRIEs just behind French

Polynesia. Sri Lanka moved downwards but was still among one of the good performing SRIEs.

Table 3 Flow betweenness centrality for final products in the pre- and post-MFA period

Countries pre- Countries post-
MFA* MFA"

USA 8.35 EU-27 5.38
EU-27 8.09 USA 5.36
New Zealand 7.49 India 5.32
Australia 7.38 New Zealand 5.08
Japan 7.36 Australia 5.06
India 7.34 Japan 4.96
Bangladesh 7.12  Canada 4.92
Canada 6.86 Brazil 4.34
Mauritius 6.67 French Polynesia 4.28
Sri Lanka 6.55 Mauritius 4.25
China 6.50 Madagascar 4.24
Brazil 6.32  Fiji 4.13
Madagascar 5.93 Sri Lanka 3.78
Fiji 4.98 Bangladesh 3.29
French Polynesia 4.78 China 2.80
New Caledonia 4.07 New Caledonia 2.73
Cape Verde 3.47 Vanuatu 1.76
Maldives 3.01 Mayotte 1.46
Cook Isds 2.83 American Samoa 1.22
Samoa 2.43 Seychelles 1.20
Niue 2.06 Nauru 0.59
Papua New Guinea 1.92 Cape Verde 0.40
Seychelles 1.20 Cook Isds 0.26
Nauru 1.15 Christmas Isds 0.19
Comoros 0.90 Samoa 0.13
Mayotte 0.59 Niue 0.09
American Samoa 0.34 Maldives 0.05
Solomon Isds 0.15 Solomon Isds 0.00
Vanuatu 0.15 Comoros 0.00
Christmas Isds 0.13  Falkland Isds 0.00
Norfolk Isds 0.01 FS Micronesia 0.00

¥ pre-MFA refers to the average centrality for the period 2000-2004 and post-MFA for
the period 2005-2009
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The smaller islands’ post-MFA performances were mixed. Comoros and FS Micronesia
lost their importance in the network. Maldives moved downwards by 10 positions. Cape Verde,
Cook Islands, Samoa and Niue also lost their relative importance. On the contrary, both
American Samoa and Mayotte gained nine positions upwards while Vanuatu gained twelve. In
sum, following the elimination of the MFA, a few strong SRIEs became relatively more
important nodes while most of the others lost their importance in the networks. The good
performance of some SRIEs may be attributed to their relative comparative advantage they built
in the sector.

Mauritius had restructured its T&C sector and even delocalised certain activities in
Madagascar. Though, initially it did not have an advantage in T&C, over the years, it acquired
the technologies, know-how and scale economies necessary for its survival. Fiji is a beneficiary
of SPARTECA which could explain its good performance. SPARTECA is a non-reciprocal trade
agreement in which Australia and New Zealand offer duty-free and quota-free access into their
markets for a wide range of goods from Forum Island Countries. It is interesting to note the
decline in the relative importance of the major players as the SRIEs shifted away from them and

moved towards closer partners as hypothesised.

3.4 Network of SRIEs only

To better capture the role of SRIEs and understand their connectivity, Table 4 reports the
network statistics of the restricted sample with just SRIEs. A threshold of US$1000 per year was
used to exclude one-off trade between the islands. Not all SRIEs were connected with every
other SRIE. In addition, the number of isolates fluctuated throughout the period. For example,
the Falkland Islands was always an isolate as it did not trade with any other SRIEs. This is an
expected situation as the Falkland is geographically remote from the other SRIEs. The average
statistics for the pre- and post-MFA periods show that the connectedness of SRIEs decreased
throughout the period, the total number of links fell by 5 per cent. As in the whole network, there
is more variability in out- than in in-degree. Out-degree network centralisation increased in the

post-MFA period implying growing inequality in trade amongst SRIEs.
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The network maps of just SRIEs are reported in annex A. They revealed two subgroups
in the network with a fitness'' of 0.72 in 2000 (Figure 6) and 0.49 in 2006 (Figure 7) and 2009
(Figure 8). The division is more or less geographical with an Africa-Indian Ocean group
represented by the down-triangles and a Pacific-Oceania group represented by the up-triangles.
In 2000, Niue from Pacific-Oceania was clustered in the Indian Ocean region and in 2006 Palau
and Tokelau were in this group. Fiji played a highly central role in the Pacific-Oceania region. It
has direct links with almost every other node in the region. The Pacific-Oceania sub-network had
a star-like structure throughout the periods, with Fiji dominating at the centre. The most complex
network structure was observed in 2006 but such complexity decreased in 2009, with less

reciprocal links.

Table 4 Network statistics of final products- SRIEs only

Network 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 Pre Post
Statistics MFA MFA
Number of 23 17 21 23 24 23 28 23 11 20 22 21
nodes
Total links 34 32 39 47 44 47 51 45 9 31 39 37
Average 1.5 1.9 1.9 2 1.8 2 1.9 2 0.8 1.6 1.9 1.7
degree
Variance

Out-degree 8.5 4.8 6.6 114 9.9 12 14.8 10.3 5.2 9 9 10

In-degree 0.9 0.7 1.1 1 1.1 0.9 0.9 1.3 0.1 0.5 095 0.74
Network
Centralisation

Out-degree  50% 34% 48% 52% 51% 62% 60% 48% 79% 52% 50% 60%

In-degree 7% 7% 11% 9% 10% 9% 8% 10% 2% 8% 9% 7%
Density 0.07 0.12 0.09 0.09 0.08 009 007 009 008 008 0.08 0.09

The Africa-Indian Ocean subgroup was less central with Sri Lanka, Madagascar
and Mauritius having higher importance than the other smaller islands. The high intensity of
trade between Madagascar and Mauritius is striking. Following the end of the quota system,
Mauritius seems to play more of a central role in the Indian Ocean region; its intensity of trade
with other trade partners namely, Mayotte, Seychelles and Sri Lanka increased. French Polynesia
and New Caledonia acted as bridges, connecting the Pacific-Oceania and Africa-Indian Ocean

subgroups.

" Fitness measures how well the data actually fits the ideal type of grouping (Hanneman & Riddle 2005).
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3.5 Weighted network statistics

The network statistics presented so far deal only with binary relations while all the network maps
are weighted. Weighted analysis accounts for heterogeneity in trade links; the node degree
counterpart is node strength which measures the intensity of trade relations. Table 5 reports the
weighted network statistics for SRIEs and the major players. On average, intensity of trade
remained fairly stable in both the pre- and post-MFA periods but intensity of trade was the
highest in 2005, the immediate post-MFA period. There is more variation in out-strength than in
in-strength. Variation in out-strength increased considerably post-MFA implying a greater
variance in value of exports. This result contrasts with the result of the binary networks which

showed less variability.

Table 5 Weighted network statistics of final products

Weighted 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 Pre Post
Statistics MFA MFA
Average Node 0.08 0.08 0.09 0.10 0.10 0.12 0.10 0.11 0.05 0.08 0.09 0.09
Strength

Variance:

Out-strength  0.09 009 0.11 0.13 0.14 024 0.18 023 0.06 0.16 0.11 0.17
In-strength 0.08 0.08 0.09 0.10 0.10 0.16 0.11 0.13 0.04 0.07 0.09 0.10

Correlation:

In Degree- 0.61 059 064 0.64 061 060 057 055 059 049 0.62 0.56
Strength
Out Degree- 052 053 053 050 050 044 042 047 031 046 052 042
Strength

The node degree-node strength correlation is fairly high. Consequently, the weighted
trends are not very different from the evolution of the binary statistics reported previously.
However, the correlation decreased in the post-MFA period suggesting that having many
partners does not always imply having high trade intensity. The difference between degree and
strength can be pointed out through the kernel plots of the year 2007 in Figure 2.

The weighted figure shows polarised plots with a vast majority of links carrying very
little trade value. This is particularly true for out-strength. The picture is different in the case of
node degree. Though it is true that the plots are skewed, yet in-degree is stronger than out-degree
as indicated in the top figure. Thus, weighted analysis provides a better picture of trade

intensities and is useful where node degree and strength are not correlated.
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Figure 2 Kernel plots (left: node degree, right: node strength)
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4. Results and discussion—trade in fibres

4.1 SRIEs and major world traders

T&C manufacturing involves various stages and a considerable amount of trade is in
intermediate products. Investigating the trade networks of both final and intermediate products
can provide some insights into the extent of division of labour between the players, the regional
commodity chain and the workings of comparative advantage. The network statistics of trade in
fibres are reported in Table 6. The trend is similar to those of final products as documented
previously: the number of links as well as the average degree decreased. This is true both for the
whole network and the network of just SRIEs. The intermediates network has a lower density but
higher out-degree centralisation than the final products network reported in the previous section.
Low density is the result of the nature of fibre production processes; its capital intensity as
compared to clothing production renders the production of fibres more difficult for developing
countries. Thus, only textiles producing countries would be exporting fibres which explain the
high out-degree centralisation.

Table 10 in annex A reports average in- and out-degrees in intermediates trade for all
the players. On average, major players were both importing and exporting fibres from fewer
partners in the post-MFA period. USA and Bangladesh experienced the greatest decline in export
links. Most SRIEs were exporting to fewer countries than in the pre-MFA period; for instance,
Comoros, Maldives, Samoa and Seychelles were not exporting at all after 2005. American

Samoa and Cape Verde appear to have benefited from the end of the quota system as their trade
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links increased; they had both more import and export partners. Many remote islands are only
importers of fibres. It is known that the technology behind fibres, in particular, specialty and
high-value fibre products are complex and less price-competitive and often beyond the means of
small producers (NAE 1983). However, larger islands that have a well-established T&C have
fared well pre- and post-MFA in fibres production. They include Fiji, Sri Lanka, Mauritius and

Madagascar.

Table 6 Network statistics of intermediate products- SRIEs and major exporters

Network 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 Pre Post
Statistics MFA MFA
Number of 42 42 42 42 42 42 42 42 41 42 42 42
nodes
Total links 267 266 278 294 296 310 304 292 135 235 280 255
Average 6.4 6.3 6.6 7 7 7.4 7.2 7 32 5.6 6.7 6.1
degree
Variance:
Out-degree 104 107 102 115 114 118 112 107 67 106 108 102
In-degree 13 14 13 13 15 14 17 15 4 7 14 11
Network
Centralisation:

Out-degree  69% 82% 73% 80% 80% 72% 74% 73% 82% 8% T7% 76%
In-degree 26% 22% 18% 17% 27% 22% 24% 20% 9% 16% 22% 18%
Density 0.16 0.15 o0.16 0.17 0.17 0.18 0.18 0.17 0.08 0.14 0.16 0.15

The network maps for trade in intermediates are reported in annex C for the years 2000
(Figure 9), 2005 (Figure 10) and 2009 (Figure 11). There was a decline in the importance of the
US as a fibre market in 2009; the sizes of the nodes and intensities of trade were smaller. China
and the EU seemed to have more central roles in the fibres network. The densest network was
recorded in the year 2005 where total links was 310 as compared to only 267 in 2000. One
striking fact coming out from the 2000 map is the centralisation of trade intensities between
Europe, US and Canada. In contrast, the map of 2009 exhibited dispersed trade intensities
including countries, such as, Brazil and Bangladesh.

Table 13 in annex C lists the countries to which SRIEs were exporting fibrese pre- and
post-quota. Papua New Guinea became a market for Fiji and Sri Lanka. But in general, the
market for fibre products did not seem to have changed much for the few islands that were
exporting. Table 14 compares SRIEs import partners in intermediates products and revealed that

17 SRIEs abandoned the US as a market post-quota. These islands were both from the Indian
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Ocean and the Pacific-Oceania regions. Australia, China and India became important trade

partners for intermediates products. These results are in line with the claim that in a quota-free

environment, SRIEs would prefer to trade with proximal partners rather than the distant ones.

The US is a distant partner for SRIEs which are mainly located in the Indian and the Pacific

Oceans.

4.2 Betweenness centrality—fibres

Table 7 Flow betweenness centrality for intermediate products

Countries pre-MFA  post-MFA Change
Australia 5.89 4.80 -18%
EU-27 5.59 4.65 -17%
China 5.50 5.08 -8%
Brazil 5.30 4.02 -24%
Bangladesh 5.28 2.25 -57%
Canada 5.21 4.61 -12%
India 5.17 4.25 -18%
New Zealand 5.12 4.61 -10%
USA 5.09 423 -17%
Mauritius 4.76 3.69 -23%
Madagascar 4.25 3.61 -15%
Sri Lanka 3.29 2.99 -9%
Fiji 3.04 3.60 19%
French Polynesia 1.56 1.80 16%
New Caledonia 1.26 0.93 -26%
Cape Verde 1.23 0.50 -59%
Nauru 0.80 0.11 -87%
Christmas Isds 0.78 0.87 11%
Niue 0.35 0.02 -95%
Mayotte 0.19 0.12 -37%
Maldives 0.18 0.02 -86%
Papua New Guinea 0.15 0.00 -100%
American Samoa 0.13 2.50 1900%
Norfolk Isds 0.12 0.18 56%
Samoa 0.11 0.00 -100%
Seychelles 0.02 0.00 -100%
Vanuatu 0.01 0.02 100%
Comoros 0.01 0.00 -100%
Solomon Isds 0.00 0.01 100%
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The evolution of the weighted flow betweenness centralities for intermediates is reported in
Table 7. While, the importance of most of the players declined, it is more pronounced for smaller
SRIEs: the centralities of Samoa, Seychelles and Comoros fell by 100 per cent. This is a clear
indication of the inability of small producer countries to cope with capital-intensive production,
namely, fibres. Among the major players, Bangladesh’s centrality was the most affected, falling
by 57 per cent. Australia was the most influential player in the network of fibres but lost its
position to China in the post-MFA period. While USA was among the most influential players in
final products, contrarily its influence is relatively low in the fibres network. Mauritius,
Madagascar, Sri Lanka and Fiji are the most important SRIEs in the fibres network. American

Samoa gained importance in the post-MFA period.

4.3 Networks of SRIEs only

The intermediates network maps of SRIEs’ only are illustrated in annex C. Figure 12 shows the
year 2000 and Figure 14, the year 2009. The 2009 map shows less connectivity than that of 2000
but trade activity was higher in 2006 as shown in the statistics presented in Table 12 below. Sri
Lanka lost its bridging role to the Pacific-Oceania islands in 2009. As a result, the two subgroups
were separated. Consequently, Fiji’s role in the sub-network became more important. This is also
the case for Mauritius in the Indian Ocean. Trade intensity between Madagascar and Mauritius

remained strong throughout the periods.

Table 8 Network statistics for Intermediate products- Sries only

Network 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 Pre Post
Statistics MFA MFA
Number of 19 16 23 21 20 21 22 23 6 22 19.8 19
nodes
Total links 28 20 38 36 34 32 37 40 5 28 31 28
Average 1.5 1.3 1.7 1.7 1.7 1.8 1.7 1.7 0.8 1.3 1.6 1.5
degree
Variance
Out-degree 9.5 24 9.4 9.7 8.7 9.6 9.6 11.7 34 10.1 8 9
In-degree 0.6 0.6 0.7 1.2 0.9 0.6 0.5 0.6 0.1 0.2 1 0
Network
Centralisation
Out-degree 68% 20% 59% 65% 57% 59% 56% 63% 100% 63% 54% 68%
In-degree 9%  12% 6% 12% 13% 6% 7%  11% 4% 4%  10% 6%
Density 0.08 008 0.08 0.09 0.09 0.09 0.08 0.08 0.17 0.06 0.08 0.10
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The trends in the statistics are not different from those of trade in clothing: out-degree
variance and centralisation also increased indicating increased inequality in exports in the post-
quota period. However, given the specific nature of the production of textiles, there are fewer
nodes involved and also fewer links than in the clothing networks. Not all SRIEs have invested
in textiles manufacturing. Some of the results, however, contrast with those of the network with
all players. While network density decreased for the whole fibres network, it increased for just
SRIEs and implies greater connectedness between the islands. The whole network also shows

less inequality in exports (out-degree centralisation).

5. Analysis of results in light of hypotheses

In relation to the first hypothesis, the analyses reveal that the quota-allocation system distorted
T&C international trade patterns as demonstrated by different network statistics. Pre-quota
statistics differ from the post-quota statistics and this result holds for both the networks of final
and intermediate products. Thus, trade liberalisation changed the T&C map. In addition, there
was less variability in trade links for the whole network suggesting trade convergence following
the removal of quotas. This interpretation is supported by a decline in network centralisation
which implies a tendency towards a flatter trade hierarchy. In addition, the importance of many
of the major exporters declined as revealed by the betweenness centrality measure. Network
density decreased suggesting less trade in MFA-products and a decline in the scattering of
production over the world. This happened because inefficient producing countries reduced or
exited production while more efficient producers remained in the industry.

Post-MFA, the total number of connections between countries declined for both final
products and intermediates. However, this decline was mainly resulting from a reduction in trade
links of the major players. Contrarily, many SRIEs reported an increase in the number of export
partners for final products. Nevertheless, they reported a decrease in the number of export
partners for intermediates. This implies that the workings of the free-market in post-quota period
encouraged SRIEs to specialise in products in which they are relatively more efficient. The
production of intermediates is relatively more capital intensive and SRIEs lack the capacity and

technological resources to compete efficiently in this segment. As some researchers reported,

21



remoteness can hinder FDI, technology flows and sourcing of raw materials (Keller 2001;
Redding & Venables 2002). Indeed, many smaller SRIEs, such as, the Comoros and Maldives,
did not export any fibre products in the years following the elimination of the MFA. This fact
supports the second hypothesis. As revealed by the weighted statistics and weighted maps,
intensity of trade did not vary much from pre- to post-quota period. This is because, in both
periods, the major traders were still the major traders in our analysis as compared to SRIEs
which remained relatively smaller traders. However, among major traders, the US showed a
declining intensity in fibres trade. It is, thus, possible to confirm the third hypothesis although
with less confidence. An investigation into individual country’s data would shed more light on
this issue.

By analysing the relative positions of SRIEs in the network, those who appeared to have
developed a comparative advantage in the sector, have gained in importance relative to other
players. Furthermore, there is an increase in the density of the network comprising of just SRIEs
and a decrease in the network of SRIEs with the major players. SRIEs are trading more between
themselves. This confirms the fourth hypothesis that trade shifted from distant towards proximal
partners. A comparison of the 2009 and 2000 network maps of SRIEs only for both final and

intermediate products revealed an increase in trade between SRIEs.

6. Conclusion

The textiles and clothing industry has been one of the most protected industries in the records of
trade. The industry has been contributing and sustaining employment in many sub-regions of the
developed economies which encouraged these economies to perpetuate trade protection in the
form of MFA quotas. The MFA, however, was violating the principles of GATT: it applied
quantitative restrictions, discriminated against developing countries and was often not
transparent. At the end of the Uruguay round, it was agreed to lift up all quotas by 1% January
2005.

Developing countries had the most to benefit from the end of the quota system. On one
hand, where quotas were binding, they were restrictive to large-producing developing countries.
On the other hand, quota allocations were a windfall for small producers in small developing

economies; quotas guaranteed them access to large developed markets which would have been
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previously inaccessible. Island economies, in particular, had the most to fear from the liberalised
environment as they would have to face fierce competition from larger low-cost producers. Of
these islands, remote islands had yet other challenges; trade in goods involve transportation and
other distance costs.

This paper has analysed the trade patterns of SRIEs with the major world traders during
and following the abolition of the MFA using a network approach. The results suggest that
quota-allocations did influence network formation. A quota-free environment encouraged SRIEs
to diversify their trade partners. They traded more between themselves and with closer partners
than during the MFA, suggesting a preference to reduce transportation costs. A few SRIEs
became more important players as a result of the new competitive environment while the weaker
ones lost their importance. On a global stance, trade activities in textiles and clothing declined
suggesting that the MFA may have generated too much trade.

The networks of intermediate products or fibres were also analysed. The patterns of
trade for the whole network did not differ much from those of final products; however, the
densities of the fibres network were lower. This implies that fewer countries were involved in
fibres production. An interesting result is the difference between the whole network and the
network comprising of just SRIEs. While trade for all players tended to converge, there was
more divergence in trade of just SRIEs. The fibre producers of the smaller of these islands faced
even more difficulties to cope with the elimination of the quota system. This led to two groups of
small islands one that stayed in production and one that exited.

Hence, the main interpretation from the results is that many SRIEs had an artificial
comparative advantage in T&C in the pre-MFA period. Post-MFA, they had to struggle to
survive and smaller islands, such as, the Maldives had to shut down production. Others, such as
Mauritius and Fiji, who had an established industry, managed to fare well even in the post-quota
environment. Whether these economies have a comparative advantage in T&C is dubious: it is
difficult to draw firm conclusions given the complexity of trade environment. The avenue of
AGOA may have encouraged African economies to sustain their T&C while SPARTECA in the
Pacific-Oceania region gave a boost to some of the islands.

The use of network analysis has shed interesting light on the changes in the structural
properties of trade in T&C. It provided a comprehensive picture of the topological evolution of

T&C trade of SRIEs and well-demonstrated the role of geography on trade. Going beyond

23



bilateral trade statistics (first-order characteristics that involve direct interactions only), it has
allowed higher-order patterns to be examined, that is, patterns that involve indirect interactions
between countries. For instance, use of the measure “flow betweenness centrality” has
highlighted the regional importance of Fiji and Mauritius, which might not otherwise have been
apparent. Network analysis has shown that the elimination of the MFA eventually caused a
reduction in trade but also led to total trade convergence, however, it led to divergence among
the smaller players. Hence, the network approach to investigating the effects of the elimination
of the MFA complements the traditional economic analyses which tend to focus mainly on first-

order patterns which are country-specific indicators, for example, trade openness.
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Annex A — Average in- and out-degree

Table 9 Average in- and out-degrees for final products

Average Out-Degree

Average In-Degree

Country

EU-27

China
Australia
USA

India

New Zealand
Japan
Bangladesh
Brazil
Canada

Fiji

Mauritius

Sri Lanka
Madagascar
French Polynesia
New Caledonia
Maldives

Samoa

Cook Isds
American Samoa
Mayotte
Seychelles
Christmas Isds
Niue

Papua New Guinea

Cape Verde
Nauru

Comoros
Solomon Isds
Tonga

Norfolk Isds
Vanuatu
Falkland Isds
(Malvinas)

FS Micronesia
Kiribati
Marshall Isds
N. Mariana Isds
Palau

Sao Tome and
Principe
Tokelau

Tuvalu

Wallis and Futuna
Isds

36
31
29
26
25
25
22
14
13
12

17
14
14
13

QOO R~ —~ NN WERERROVOES

SO OO OO

o O

Pre MFA  Post MFA %A
Major players
35 -3%
27 -13%
28 -5%
20 -22%
23 -11%
21 -15%
16 -27%
10 -30%
18 35%
16 30%
Remote islands

18 3%
13 -4%
15 10%
12 -11%
7 6%
5 -21%
1 -79%
2 -58%
0 -90%
5 44%
2 -15%
1 -67%
3 60%
3 40%
0 -100%
2 11%
4 125%
0 -100%
1 -14%
0 -100%
1 150%
2 900%
0

0

0

0

0

0

0

0

0

0

(=]

Pre MFA Post MFA

22
10
16
20
13
14
15
9
11
16

12
10
12

P00 Lh 001N B B0 WN O~ W XS, 0
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N9}

18
6

15
15
11
14
13
9

10
15

10
10
10

DTN RN~ RAWII0O T 0

AW LW a9 W;m
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%A

-20%
-45%
-10%
-24%
-17%
0%
-12%
0%
-5%
-9%

-15%
0%
-14%
-11%
-10%
17%
21%
-10%
16%
7%
157%
5%
-22%
-50%
-5%
11%
-62%
-17%
-15%
-10%
-52%
-15%
33%

-11%
6%
0%

-11%

-11%

29%

67%
31%
7%
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Table 10 Average in- and out-degrees for trade in fibres

Average In-Degrees

Average Out-Degrees

Country

Australia
Bangladesh
Brazil
Canada
China

EU-27

India

Japan

New Zealand
USA

American Samoa
Cape Verde
Christmas Isds
Comoros

Cook Isds
Falkland Is. (Malvinas)
Fiji

French Polynesia
FS Micronesia
Kiribati
Madagascar
Maldives

Marshall Isds
Mauritius

Mayotte

N. Mariana Isds
Nauru

New Caledonia
Niue

Norfolk Isds

Palau

Papua New Guinea
Samoa

Sao Tome &Principe
Seychelles
Solomon Isds

Sri Lanka

Tokelau

Tonga

Tuvalu

Vanuatu

Wallis & Futuna Isds

11.6
10.6

9.6
10.0
11.4
15.4
11.2
11.4
10.8
13.2

2.2
3.2
2.8
5.2
5.8
1.4
8.6
7.8
4.4
4.8
8.6
7.2
5.0
9.6
1.2
1.8
4.4
8.2
2.0
3.0
2.8
7.6
6.2
24
6.0
6.4
11.2
3.0
6.4
32
7.2
5.4

Pre MFA Post MFA change

Major players
11.4 2%
94 -11%
8.2 -15%
10.0 0%
10.4 -9%
12.0 -22%
10.0 -11%
9.8 -14%
9.8 -9%
11.8 -11%
Remote islands
5.0 127%
3.6 13%
2.2 21%
5.0 -4%
4.8 -17%
1.2 -14%
8.0 -7%
7.8 0%
3.0 -32%
4.6 -4%
7.8 -9%
7.0 -3%
6.0 20%
8.0 -17%
2.6 117%
1.4 -22%
2.8 -36%
7.4 -10%
2.6 30%
3.0 0%
2.2 21%
7.8 3%
5.6 -10%
2.4 0%
5.4 -10%
5.0 -22%
9.4 -16%
2.2 -27%
5.4 -16%
2.8 -13%
6.0 -17%
4.4 -19%

29.6
12.8
13.4
12.4
28.8
37.4
26.0

0.0
26.8
25.4

1.2
0.4
1.4
0.2
0.0
0.0
15.4
5.2
0.0
0.0
8.4
0.2
0.0
13.4
1.6
0.0
2.0
4.6
0.4
0.2
0.0
1.0
0.8
0.0
0.4
0.0
10.6
0.0
0.0
0.0
0.2
0.0

Pre MFA Post MFA

28.4

8.6
15.0
14.4
29.0
36.4
20.4

0.0
23.0
15.4

4.2
0.6
0.8
0.0
0.0
0.0
15.4
5.0
0.0
0.0
7.6
0.4
0.0
11.6
0.8
0.0
1.4
2.6
0.4
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Figure 4 Year 2006 final products network of SRIEs and the major traders

Total Links: 367
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Figure 5 Year 2009 final products network of SRIEs and the major traders
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Annex C — Trade networks for intermediates/fibres

Figure 9 Year 2000 Intermediates products network of SRIEs and the major traders

Total links: 267
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Figure 10 Year 2005 Intermediates products network of SRIEs and the major traders

Total links: 310
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Figure 11 Year 2009 Intermediates products network of SRIEs and the major traders

Total links: 235
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