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Abstract
The global value  chain (GVC) literature has recognized the regional linkages of 
global production sharing while overlooking some regions across the globe. This 
gap may leave unanswered the question of how South American countries’ regional 
trade linkages have changed amid the acceleration of globalization. This study, thus, 
investigates the regional linkages of global production sharing of South America 
by relying on value-added trade measures. Additionally, we develop a pioneering 
value-added hubness measure to illustrate the degree of relative market depend-
ence between countries. The findings suggest that intra-regional forward linkages 
in South America have increased over time, but there are signs of a re-orientation 
towards Asia. China’s influence extended beyond Asia, and together with the United 
States, China became an important hub-nation for South America. Brazil appears as 
a potential regional hub, mainly through its domestic market and not domestic pro-
duction. Therefore, the study adds to GVC literature with insights about a missing 
region, reveals signs of changes in the interconnections between regional blocs, and 
enriches the research on the hub-and-spoke trade systems.
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Introduction

The future of hyperglobalization has been shaken by a series of political, tech-
nological, and economic turmoil. Dani Rodrik coined the term ‘hyperglobaliza-
tion’ in 2011 and described hyperglobalization in trade and finance as a type of 
globalization that intended to create seamlessly integrated world markets and 
tore domestic societies apart (Rodrik 2011, 2016). Rodrik (2011, p. 23) argued 
that “the most significant external constraint that developing nations face as a 
consequence of hyperglobalization are the restrictions on industrial policies that 
make it harder for countries in Latin America, Africa, and elsewhere to emulate 
the development strategies that East Asian countries have employed to such good 
effect.” The term has also been used by Subramanian and Kessler (2013), which 
describes hyperglobalization according to the following aspects: (i) the rapid rise 
in trade integration since the 1990s (“hyperglobalization”); (ii) the importance 
of services (“dematerialization of globalization); (iii) the widespread embrace 
of openness (“democratic globalization”); (iv) the similarity of North-to-South 
trade and investment flows with flows in the other direction (“crisscrossing glo-
balization”); (v) the rise of China as mega-trader; vi) the proliferation of regional 
trade agreements; and vii) the decline of barriers to trade in goods, although bar-
riers to trade in services remain high. More recently, ECLAC (2016) included 
the surge in cross-border data flows since the late 1990s as an essential feature of 
hyperglobalization.

The notion of how the international fragmentation of global value chains (GVCs) 
has occurred occupies a center stage in recent development research. In the early 
1990s, scholars expected that the surge of fragmented and geographically dispersed 
value chains increased opportunities for new entrants (economies and firms) to 
participate in GVCs. Unfortunately, there is currently a general perception that the 
slicing up of global value chains failed to involve every country or region across 
the globe. The backlash against international trade has fueled political debates over 
regional strategic autonomy in developed economies and regional development 
objectives in less developed economies. The sluggish growth in trade flows has 
slowed the pace of the allocation of components production among different coun-
tries, and it may trigger far-reaching consequences for developing countries. More 
recently, the COVID-19 pandemic could lead to a policy push for a higher degree of 
national or regional self-sufficiency in production and supply-chain resilience (see 
UNCTAD 2020).

We are especially interested, in this paper, in the dynamics of regional value 
chains in the age of hyperglobalization. Despite the ongoing resistance to globali-
zation, insights into the regional linkages of global production sharing throughout 
accelerated globalization may introduce new pathways of economic transforma-
tion. Existing literature (Baldwin 2012; Baldwin and Forslid 2014, Baldwin and 
Lopez-Gonzalez 2013; Ito and Vézina 2016, Los et al. 2013) recognizes that global 
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production networks are marked by regional blocs, usually known as Factory Asia, 
Factory North America, and Factory Europe. It should be noted, however that lit-
tle has been discussed about trade specialization patterns in South America as a 
regional bloc, which here will be named Factory South America.

This paper examines the changing dynamics of regional linkages of global pro-
duction sharing, focusing on the case of Factory South America amid the accelera-
tion of globalization in the late 1990s. For this purpose, we investigate the regional 
bloc of South America by employing value-added trade inter and intra-regional 
blocs. The availability of international input–output (IIO) tables made it possible 
to analyze production fragmentation and specialization patterns in a way that was 
not previously feasible. From a GVC literature perspective, a country participates 
in GVCs in two ways: using imported intermediate inputs to produce exports and 
exporting intermediate goods used by others to produce their own exports (Koopman 
et al. 2014). Therefore, the traditional picture of a country’s participation in GVCs 
disregards the exported products consumed or processed for consumption in the first 
country importing them. Despite the spurt of interest in regional value chains, schol-
ars have not yet investigated the geographic distribution of South American coun-
tries’ final consumption and production value-added. Meanwhile, much is discussed 
about the expansion of China within bilateral trade of South American countries 
in the 2000s, although without further considerations about how, in the context of 
fragmented production and internationally dispersed value networks, this means 
strengthening other intra-regional bloc value-added trade linkages. Our analysis of 
Factory South America’s case will have implications for a better understanding of 
countries and regions’ integration in the world production system through trade, 
export capacity on the supply side, and relative market dependence on the demand 
side.

We use the Trade in Value-Added (TiVA) data last updated in December 2016,1 
which is a joint OECD-WTO initiative, to add evidence from regional blocs’ intra 
and inter-linkages of value-added from 1995 to 2011. In our study, we investigate 
Factory North America (United States, Canada, and Mexico), Factory Asia (Asso-
ciation of Southeast Asian Nations—ASEAN,2 and Eastern Asia—EASIA3), Fac-
tory Europe (European Union—EU284) for comparisons, and more importantly for 

1 The 2018 edition of the TIVA database covers the period 2005 to 2015, with preliminary projections 
to 2016 for some indicators. That said, we choose to use the previous edition (December 2016) since it 
allows us to analyze the period 1995–2011, coinciding with the acceleration of globalization trends.
2 Indonesia, Cambodia, Malaysia, Philippines, Brunei Darussalam, Singapore, Thailand, and Vietnam 
(not included here Lao PDR and Myanmar).
3 Japan, Korea, China, Hong Kong (China), and Chinese Taipei (Taiwan).
4 Following TiVA, we considered both EU 15 and EU13 member countries, i.e., Austria, Belgium, Den-
mark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal, Spain, Swe-
den, United Kingdom, and Czech Republic, Estonia, Hungary, Poland, Slovak Republic, Slovenia, Bul-
garia, Cyprus, Croatia, Lithuania, Latvia, Malta, Romania.
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our purposes, Factory South America (Argentina, Brazil, Chile, Colombia, Brazil, 
and Peru).5

Our analysis focuses on the integration pattern of South American countries, not 
Latin America (which would incorporate both Mexico and Costa Rica6), for three 
reasons. First, Mexico is commonly listed as one of the countries of Factory North 
America. Second, Mexico and Costa Rica are more connected with North Ameri-
can supply chains in downstream stages, reflecting country-specific features quite 
different from South American countries. In other words, the regional blocs por-
trayed by the GVC literature reflect a series of region-specific characteristics, rang-
ing from geographic distance, natural barriers, and the existence of regional integra-
tion agreements. Third, South America is usually considered a missing region in the 
era of global value chains, along with Sub-Saharan Africa, while several emerging 
markets are joining and taking advantage of becoming more integrated into inter-
national production networks. Therefore, considering the proximity and similarity 
of the South American countries’ characteristics and the potential benefits usually 
associated with GVC integration, it seems reasonable to advance in studies about the 
GVC integration pattern of the region and its shifts over time. However, this is the 
first study based on IIO tables that we are aware of that deals specifically with the 
countries of South America as a regional bloc.

In our empirical work, we consider a set of measures in value-added terms to 
illustrate intra and inter-linkages of regional blocs. First, we characterize the GVC 
participation of Factory South America and compare it with other regional blocs 
based on the overall levels of participation and their regional, global, and sectoral 
dimensions. Then we investigate the origin and destination of value-added trade 
through backward and forward linkages across different countries or regions. Fur-
ther, we advance the understanding of the interdependence between countries and 
regions by constructing a new version of the hubness indicator developed by Bald-
win (2004),7 offering a novel perspective on the regionalization of GVCs. Our con-
tribution to the hub-and-spoke trade literature is that we employ value-added trade 
data to perform a comprehensive empirical analysis of how hub-and-spoke arrange-
ments have changed the degree of each country’s relative market dependence on 
other countries within and across regions. The findings from this paper suggest that 
inter-regional linkages between Factory South America and Factory Asia, especially 
China but also with other Asian countries, have increased importance during the 
acceleration of globalization. The more significant inter-regional linkages between 
Factory Asia and Factory South America were followed by stronger trade linkages 
within Asian countries, with China as a hub. Additionally, China expanded its influ-
ence beyond Factory Asia and acted as a hub-nation for Factory South America. 

6 Considering the list of all Latin American countries available in TiVA database.
7 Baldwin (2004) discusses hubness from the perspective of how attractive a country is for other nations 
in the region to be desiring preferential access. He develops a measure of hubness that is based on how 
much a country’s exports would increase if it would gain access to the hub’s market.

5 The countries that build the South American regional bloc are in agreement with the list of TiVA 
countries and represent together 350 millions of people and about 87% of the GDP of all South Ameri-
can countries for the year 2016 (excluding Venezuela due to the absence of data for that year) (calcula-
tion based on the World Bank national accounts data, and OECD National Accounts data files).
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Our findings also suggest that Brazil is the leading South American country with the 
potential to become a regional hub, and the Brazilian domestic market played a cru-
cial role in deepening its integration into global and regional value chains.

This paper is organized as follows. “What About Regional Value Chains?” sec-
tion presents a brief survey of the regional dynamics of global value chains. “Evi-
dence from Trade Linkages Intra and Inter-regional Blocs: “Factory South Amer-
ica”?” section shows empirical results on intra and inter-regional trade linkages and 
the hubness measure from value-added trade to investigate the relative market inter-
dependence across countries. “Conclusions” section summarizes our discussion and 
concludes.

What About Regional Value Chains?

This section cultivates some common ground for approaching the regional segmen-
tation of global value chains by tracking the development of relevant studies. While 
this section was not designed to be an exhaustive literature survey, it focuses only 
on studies that consider the input–output relations of cross-border production shar-
ing, which is the backbone of GVC studies. Faced with the international fragmenta-
tion of value chains, a key research question is to what extent this process is mainly 
regional or global.

Los et al. (2015) investigated the contrasting forces toward regionalization versus 
globalization in the organization of production networks. To this end, they extended 
the fragmentation measure by Feenstra and Hanson (1999) and applied it to the 
World Input–Output Database (2013 release) for 1995–2011. The authors found a 
dominant tendency of increasing global fragmentation instead of more segmentation 
into regional blocs. This means that international fragmentation has occurred mainly 
within countries outside the regional blocs, which they named “Factory World.”

Conversely, the growing body of literature on GVCs provides valuable insights 
indicating strong regional dynamics in global production sharing. Baldwin (2006, 
2011) suggests that the global dispersion of production stages, i.e., the second 
unbundling of globalization,8 is a regional process, and not global as it could be 
expected by taking the concept of “global value chains.” According to the author, 
geography matters for joining a supply chain, which has become regionalized rather 
than globalized, while more complex and interconnected over time. The geographi-
cal configuration of the second unbundling is not constant, and its spatial scale 
may change over time (Gereffi 2014). In this sense, the author pointed to a possi-
ble change of orientation from global toward more regionally oriented supply chains 
since the 2008 global economic crisis and the following “great trade collapse,” with 
emerging economies becoming an important end market. Furthermore, Degain et al. 

8 Baldwin (2006) characterizes globalization as two great unbundlings. The first one occurs up to the 
mid or late 1980s and is considered a linear process driven by lower trade costs, in which consumption 
and production can be separated by great distances. The second unbundling is driven by the ICT revolu-
tion, which turned economically possible to unbundling factories in stages of production that are geo-
graphically separated and dispersed to low-wage economies.
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(2017) calculated the weight of intra-regional exports and imports in trade in inter-
mediate and final manufactured goods between 1995 and 2015 for three regional 
blocs,9 and the rest of the world, and also found that GVCs are mainly organized at 
the regional level, despite the upsurge in globalization tendency before the recent 
global financial crisis. Johnson and Noguera (2012) also support that geographical 
distance matters for bilateral trade in value-added across countries, as well as trade 
agreements. In further studies, Baldwin and Lopez-Gonzalez (2013, 2015) describe 
“global value chains” as a buzzword that is inaccurate in aggregate and claim that 
proximity matters enormously even within regions.

Bear in mind that the architecture of production networks on a regional basis will 
be in line with strategies of multinational corporations (MNCs) of strengthening 
local or regional linkages rather than global ones. As argued by Yun (2003), the pro-
duction networks and foreign direct investment (FDI) operated by MNCs from US, 
Japan, and Western Europe have shown how the phenomenon of “globalization of 
production” should actually be recognized as “global regionalization.”

Baldwin and Lopez-Gonzalez (2015) found that Factory North America is 
responsible for the most intensive supply-chain trade relationships, while it is mainly 
a simple hub-spoke structure and the I2P10 is mostly bilateral. In contrast, Factory 
Asia is not taken as a hub-and-spoke but as a network pattern, in which processing 
commonly occurs in multiple nations and generates the so-called “triangle trade.” 
Overall, the US, Germany, and China act as hubs in their respective regions. Even 
though Japan shows a more regionalized supply trade than the US, Germany, and 
China, it is not considered a hub in Factory Asia. When looking at the changes 
between 1995 and 2009, the authors found that supply-chain trade has changed 
heavily towards Factory Asia and away from Factory North America and Europe, 
with China increasing its role both as seller and buyer.11

Baldwin and Forslid (2014) draw some facts concerning the development of Fac-
tory Asia. Regardless of whether it is measured in gross or value-added terms, the 
first noteworthy fact is the rapid (and uneven) growth of exports from the emerg-
ing East Asian countries. Second, most economies in Factory Asia saw their value-
added export growth being driven by manufactured exports, while only three 
countries (Hong Kong, Singapore, and Japan) had services exports and other three 
countries (Brunei Darussalam, Vietnam, and Cambodia) had natural resource-based 
export playing an important role in VA export growth. Overall, they show that 

9 Although not based on IIO tables, this study worth mentioning because is the only one that considers 
the regional bloc “the Americas,” including both North and South America.
10 The authors consider three basic supply-chain trade concepts: (i) importing to produce (I2P), which 
encompasses all imported intermediate inputs used in the production of domestic goods; (ii) importing to 
export (I2E), which considers the intermediates related to exporting; and (iii) value-added trade, which 
is factor-content trade, i.e., the origin of all primary factor inputs in exports is identified as in Koop-
man et al. (2014), and Johnson and Noguera (2012), and differently from the previous concepts, it shows 
where the value was added along a supply chain.
11 In another study, Baldwin (2012) analyze the contrasting performance of intra-regional trade within 
Factory Asia and the almost complete absence of formal economic cooperation in the region. The author 
uses sequencing theory to draw the historical narrative of Europe and Asia’s sequencing, and extract 
some lessons from the integration sequences.
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Factory Asia has been deepening its participation in international supply chains, in 
a process that includes new nations such as Vietnam, and changing what was once 
a simple triangle trade (especially between low-wage nations) to a much more com-
plex interconnection between Asian economies, where the “factory economies” 
became both makers and buyers of intermediate inputs. Moreover, Walmsley et al. 
(2014) illustrated that almost 75 percent of intra-regional trade within Asia is com-
posed by intermediate goods, while intermediates constitute almost half of Asian 
exports to outside Asia. This picture is in accordance with the general characteriza-
tion of Factory Asia by Baldwin and Forslid (2014).

More recently, Ito and Vézina (2016) investigated the geographic extension of the 
value-added fragmentation of Factory Asia by decomposing the value-added content 
of its exports and also dissecting all of its final production, even if the final product 
is not exported. Their results show that the share of foreign value added embedded 
in Factory Asia’s final production rose between 1990 and 2005, and that China’s 
production of final goods is composed by a smaller share of foreign value added 
than any other Factory Asia country. Apparently, China turned to be one of the main 
sources of value added to other countries’ production among Factory Asia countries. 
They also found that country industries at the upstream and downstream extrem-
ities of the value chain actually embed larger shares of value added compared to 
intermediate stages, confirming the smile curve format at multi-sector international 
level. Despite not using IIO tables, Zebregs’ (2004) study on the key factors behind 
the rapid growth in intra-regional trade is worth mentioning. It is shown that intra-
regional trade in emerging Asia is mostly the outcome of the ongoing geographical 
dispersion of production processes, in which higher-wage countries are specializing 
in the production of components and low-wage countries become responsible for 
most of the assembly operations. This has risen trade in intermediate goods among 
emerging Asian countries, even though the EU, Japan, and the United States remain 
as the main export markets for final goods.

Another important lesson extracted from Baldwin and Lopez-Gonzalez (2015) is 
that there are important differences in the global patterns of intermediate industrial 
goods, raw materials, and services. More specifically, there is a greater regionaliza-
tion of intermediate industrial goods’ trade compared to the pattern of intermediate 
services, which is still more regionalized than the global pattern for raw materials. 
This adds important insights to thinking about the specialization pattern of Factory 
South America.

Cadestin et  al. (2016) analyzed the extent of GVC participation of a set of 
selected Latin American countries, including Mexico and Costa Rica. These authors 
aimed to investigate how the GVC integration of the region is affected by some 
trade policy-related measures and, in that sense, the first step was to characterize 
GVC participation in Latin America and compare it with other regions. The authors 
showed that the nature and degree of GVC participation across the region are quite 
heterogeneous. This recognition is in some degree related to the inclusion of the 
two countries that are more specialized in processing and exporting inputs as well 
as more integrated with North American supply chains in their analysis, i.e., Mex-
ico and Costa Rica, while the rest of the pool of countries is more specialized in 
upstream mining and agricultural inputs that are mainly exported to Asian markets. 
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The results are in agreement with those of other studies that find lower shares of 
intra-regional GVC participation compared to extra-regional links and particularly 
weak intra-regional links when compared to the rest of the developing world (Blyde 
2014). These studies argued that Latin American countries strongly rely on natural 
resource-based inputs to integrate into GVCs, becoming considerable vulnerable to 
external shocks. Overall, Latin American countries seem to be below their potential 
for GVC integration, although it is important to note that measures of GVC par-
ticipation and comparisons with other regions are not enough to conclude whether a 
country with higher participation index is doing better or worse in GVCs.

Recently, some studies have shown the limits of the GVC approach to tackle how 
local, national, or regional institutions influence upgrading opportunities in GVCs. 
An alternative theoretical framework is under development to address international 
competitiveness by integrating the GVC approach and the innovation systems per-
spective (Pietrobelli and Rabellotti 2011; De Marchi et  al. 2018; Lee et  al. 2018; 
Lundvall 2016). For instance, Kejser and Iizuka (2018) showed that, in some cases, 
regional and local value chains may offer more accessible opportunities to learn and 
acquire initial production capabilities.

Building from these theoretical perspectives, one may question whether the 
organization of regional production networks may increase the ability of underdevel-
opment countries to become innovation leaders to some extent. There is no simple 
and universal answer to this question. However, a potential answer will undoubt-
edly involve the effects of the proximity between the manufacturing process and the 
ability to innovate (Berger 2013), the unequal distribution of Intellectual Property 
Rights (IPR) rents (Durand and Milberg 2020), learning mechanisms within and 
outside the value chains (De Marchi et al. 2018; Park and Gachukia 2021), and the 
characteristics of the relevant knowledge base, as well as its cumulative and collec-
tive character (Dosi and Nelson 2018).

Evidence from Trade Linkages Intra and Inter‑regional Blocs: “Factory 
South America”?

Stylized Facts

This section presents some of the most striking features regarding intra and inter-
linkages in value-added trade of regional blocs. The section draws on the OECD 
Trade in Value-Added (TiVA) database for the period 1995–2011, which is the 
full span of the TiVA database, to characterize the pattern of participation of Fac-
tory South America in global and regional value chains and compare it with other 
regional blocs. As already explained in the introduction, we chose this database ver-
sion because it portrays the investigated period of globalization acceleration. The 
pattern of vertical specialization presented by the countries of South America did 
not show considerable changes over the period, and therefore, we chose to present 
only the years that mark the beginning and end of the time series.
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Figure 1 shows the overall participation in GVCs through backward and forward 
linkages across regional blocs in 1995 and 2011.12 Compared to other regional 
blocs, Factory South America is the least integrated to global value chains. Chile 
is the country with the strongest GVC links in 1995 and 2011 (33.9% and 52.1%) 
and is followed by Peru (48.7% in 2011), Colombia (38.6%), Brazil (35.6%), and 
Argentina (30.8%). However, Factory South America is also the regional bloc that 
has increased the most its total participation in GVCs considering both intra and 
inter-regional trade over the analyzed period. While region specialization in Factory 
Europe and Factory Asia is mainly in backward linkages, Factory South America 
acts as a supplier of inputs, especially primary products, to other countries’ exports. 
Abundant in natural resources, South America has also been impacted by China’s 
search for food security, as the Chinese economy has experienced unprecedented 
levels of development, with changes in demographics and consumption habits that 
turned the country increasingly dependent on food imports (Cáceres and Ear 2011). 
Although South America continues to lag behind in GVC participation, its forward 
linkages (i.e., the share of domestic value-added embodied in foreign exports) has 
increased more than any other region, and more than its backward linkages.

We found a similar pattern across the region while assessing backward and for-
ward linkages of each South American country separately (Fig. 2). All countries 
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12 There are two broad measures of GVC participation: (i) VS: measures the value of imported contents 
embodied in a country’s exports, and (ii) VS1: measures the value of intermediate exports sent indirectly 
through other countries to final destinations, i.e., the percentage of exported intermediate goods and ser-
vices that are used as inputs to produce other countries’ exports (Hummels et al. 2001). On the one hand, 
the VS share estimate the importance of upstream links, providing a metric of the involvement of a coun-
try or industry as a user of foreign inputs (i.e., backward participation). On the other hand, the VS1 share 
estimates the importance of downstream links, measuring the involvement in GVCs from a supplier per-
spective (i.e., forward participation) (see Marcato 2018).
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had higher forward linkages compared to backward linkages in 1995 and 2011. 
In contrast to the other countries in the region, Argentina presented a higher rate 
of growth of backward than forward linkages, revealing changes in its specializa-
tion pattern towards downstream activities of GVCs. Chile and Argentina are the 
countries with the highest GVC participation through backward linkages (20.2% 
and 14.1%, respectively), while Peru and Chile showed the highest forward par-
ticipation ratios (36.9% and 31.9%, respectively) in 2011.

Figure 3 depicts the decomposition of value-added export growth from 1995 to 
2011 by broad sector—focusing on primary, manufactured, and service exports. The 
up-left panel shows a wide diversity among the countries of Factory Asia, although 
manufactured exports remain as the main source of growth for most of them. In gen-
eral, some emerging markets expanded their export growth mostly relying on the 
booming demand for commodities, while others accomplished it via manufactured 
goods (Baldwin and Forslid 2014). Primary exports account for a large share of the 
value-added export growth of ASEAN countries, except for Singapore, while the 
Eastern Asian countries—Japan, Korea, China, Hong Kong (China), and Chinese 
Taipei (Taiwan)—have seen their services exports playing an important role together 
with those of manufactured in VA export growth.13 Compared to other regional 
blocs, Factory South America is the one with the lowest diversity of sources of 
growth. In that sense, the importance of primary exports is visible, and, in addition 
to that of manufactured, these exports account for about three quarters or more of 
value-added export growth.

Factory South America is the regional bloc where services exports are less sig-
nificant, on average, to explain VA export growth. The opposite is true for Factory 
Europe countries, for which services exports account for most of the VA export 
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13 Fig. 3 shows that the VA export growth of Hong Kong was driven by services activities (106.4%), 
while manufacturing contributed negatively with 6.3%. In the case of Cambodia, primary products con-
tributed negatively by almost 1%.
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growth, as is the case in smaller economies such as Luxembourg, Cyprus, and 
Malta. Looking in detail at Factory North America, the contribution of services and 
manufacturing exports was very similar in the United States (almost half and half), 
while primary and manufacturing exports together account for more than two thirds 
of the VA export growth of Mexico and Canada.

Beyond portray different patterns of specialization across the four regional blocs, 
Fig.  3 illustrates a reflection of very different production structures and techno-
logical capacities. In that sense, as technology and production structures interact, 
the countries of Factory South America become more vulnerable to falling into a 
“low-growth trap.” This means that the heterogeneity of production structures and 
building capacities creates imbalances in international trade. While deficit countries, 
particularly of less diversified structures adverse to innovation, such as the case of 
South American countries, respond with fiscal austerity and lowering real wages, 
aggregate demand and employment rates collapse, resulting in greater inequality 
and reinforcing the recessionary bias in a vicious circle (ECLAC 2016).

The regional and global dimensions of GVC participation through backward and 
forward linkages are evident when the origin and destination of value-added trade is 
considered (Tables 3, 4, 5, and 6 in Appendix). As our particular interest concerns 
the trade linkages of South America and, as previously discussed in the introduction, 
the expansion of China’s bilateral trade with South American countries may trigger 
other trade linkages within Asian countries, we choose to look at the origin and des-
tination of VA trade in details for Factory South America and Factory Asia. At the 
same time, Factory North America and Factory Europe were represented by their 
respective hubs, USA and Germany.

Tables  3 and 4 in Appendix present the GVC participation through backward 
linkages across different countries or regions for the years 1995 and 2011. Each 
entry represents the origin of VA embodied in column nation’s gross exports—for 
instance, where row country Brazil meets column (partner) country Argentina the 
0.9% indicates the share of value-added that Argentina uses from Brazil to produce 
a unit of gross exports and 5.7% is the total foreign value-added embodied in Argen-
tina’s gross exports, while 94.3% accounts for its domestic value-added (Table 3 in 
Appendix).

In 1995, South American countries showed generally weaker backward link-
ages within the region, mainly from Argentina and Brazil, than with other regional 
blocs. Most of the foreign value-added used by Factory South America to produce a 
gross exports unit comes from Factory North America, more specifically the United 
States, and from Factory Europe. In some cases, such as in Argentina and Brazil, the 
United States represented more than 85% of the value-added from Factory North 
America. But this picture has changed. Brazil’s intra-regional links as a source of 
foreign value-added within the region has increased considerably during the period 
analyzed. For example, Brazil provided 0.9% and 0.7% of value-added to Argentina 
and Chile’s exports in 1995, respectively, and these shares have risen to 3.4% and 
2.4% in 2011. In the case of Argentina, this increase is so significant that Brazil is 
then placed as the leading supplier of foreign VA incorporated to a unit of Argen-
tina’s gross exports. Overall, the whole group of South American countries has 
increased their presence as sources of foreign VA within the region, apart Argentina.
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Considering the role of Factory Asia as a supplier of inputs for export processing 
across the South American region, the backward links with the Eastern Asian coun-
tries are higher compared to ASEAN countries (see the empty quadrant between 
ASEAN and South American countries). Among the Asian countries, Japan is no 
longer the leading supplier of value-added to Factory South America, a role now 
occupied by China. The rise of China as an input provider is a significant develop-
ment at the global level over 1995 and 2011, as addressed by Cadestin et al. (2016), 
and it is also significant at the regional level, as shown here. It is worth noting that 
South American countries, on average, still use larger shares of foreign value-added 
from Brazil than from China to produce a unit of gross exports in 2011. But indi-
vidually, Peru and Colombia started to use more Chinese value-added than Brazilian 
value-added in their exports.

Considering the role of Factory South America as a supplier of inputs for export 
processing across Factory Asian countries, it is evident that both regions have 

Fig. 3  Decomposition of value-added export growth by broad sector, regional blocs, 1995–2011. Source 
Own elaboration based on OECD-WTO TiVA database (December 2016)
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become more interconnected. The role played by Factory South America as a source 
of foreign value-added to Asian gross exports is more relevant than the contrary, 
which partially reflects the composition of production and trade of both regions and 
their GVC positions. Furthermore, Factory Asia has also showed strong GVC links 
through backward participation within the region. As can be seen by the red high-
light14 marked in Tables  3 and 4 in Appendix, Japan was the main hub of back-
ward participation for Factory Asia as a whole in 1995, while China has become the 
country with the highest GVC participation through backward linkages within Fac-
tory Asia’s countries in 2011. Thereby, the greater inter-regional linkages between 
Factory Asia and Factory South America were followed by stronger intra-regional 
value-added linkages in Asia with China as a hub.

Tables 5 and 6 in Appendix show the GVC participation through forward link-
ages with regional and global partners. Each entry represents the destination of 
VA embodied in row nation’s gross exports—for instance, where row country Bra-
zil meets column (partner) country China the 4.8% indicates the share of Brazilian 
value-added embodied in Brazil’s gross exports that is used by China for China’s 
own exports, and 24.9% for row country Brazil indicates the share of Brazilian 
value-added that is used by all its trading partners for their exports, i.e., the overall 
forward linkage, while the 75.1% is Brazil’s value-added that is directly exported 
(Table 6 in Appendix). Following Cadestin et al. (2016), we also find signs of the 
continuing expansion of GVC trade, as the shares of exports for further processing 
and export have increased and the share of direct exports15 are falling worldwide. 
Among the regional blocs, this decline was even greater within the countries of Fac-
tory South America, illustrating the expansion of GVC trade in the region.

The forward linkages within South American countries are weaker than with 
other regional blocs, of which Factories Europe and North America used to be 
the main partners though Factory Asian countries, mainly China, have taken 
an increasingly important place. But the share of exporting intermediate goods 
from Factory South America that is used as inputs by South American countries 
to produce their own exports—intra-regional forward linkages—has increased 
between 1995 and 2011, on average. By looking by the lenses of forward link-
ages, the only exception is Argentina. This loss of forward and backward link-
ages of Argentina with other countries of its own region bloc acted as a sign 
to investigate more deeply the relationship between South American and Asian 
countries and its changes over time. While Argentina became more distant from 
its South American partners, the country has strengthened its forward linkages 
with the Asian economies, and relatively more than with other regional blocs, 
such as Factory North America and Factory Europe.

Actually, this re-orientation towards Asia is comparable to all countries of 
Factory South America. Our findings show that the South American regional 
bloc is becoming more engaged in GVCs as suppliers of value-added to Asian 
countries’ exports than for countries within its own region or from the European 

14 Backward linkages ratios larger than 5% are marked by red highlight.
15 I.e., exported products that are consumed or processed for consumption in the first country that is 
importing them.
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Union. All South American countries showed higher increases in their forward 
links with Factory Asia as a whole (not only China but also East and South-
east Asia), whether compared to the growth with Factory Europe and Factory 
North America, respectively, although Factory Europe remains as an important 
hub of forward participation for the region. For instance, the shares of domestic 
value-added embodied in Peru and Chile’s gross exports that is used by China 
as inputs for China’s exports is 6.6% and 9.3%, respectively, in 2011 (Table 6 in 
Appendix), while it was 1.0% and 1.3% in 1995 (Table 5 in Appendix).

Even if compared to the countries within Factory Asia, the growth of the 
shares of South American countries value-added embodied in South American 
gross exports that are used by Asian countries’ exports is higher, on average. 
Despite this trend, it is not possible to overlook the magnitude of the forward 
linkages between Asian countries and China, as highlighted by the red mark-
ing in China’s column. Therefore, the Chinese role in shaping the GVC par-
ticipation through forward linkages of not only Asian but also South American 
countries has become more pronounced over time. This means that China has 
been acting as a “headquarter” economy, and its influence overcomes regional 
boundaries (Baldwin and Lopez-Gonzalez 2013), and as shown here, China’s 
influence has reached South America. Korea and Japan have also increased their 
capacity to coordinate regional production of the Asian region—especially of 
the ASEAN countries—and the South American economies. Finally, although it 
cannot be said that Factory South America is becoming less integrated in GVCs 
through backward and forward linkages within the region, the regional bloc has 
become more and more oriented towards Asian countries, especially from a 
supplier perspective (i.e., forward GVC participation). In that sense, the rise of 
inter-regional linkages with Factory Asia, especially China but also with other 
Asian countries, is an important sign of the changing interconnections between 
regional blocs.

Hubness Measure from the Perspective of Value‑Added Trade

The concept of hub-and-spoke trade systems is not new to the trade literature but, 
according to Alba et al. (2008), empirical analysis has been limited to a few coun-
try-specific studies. An alternative approach to hubness would be to apply social 
network analysis (SNA) to value-added international trade flows and then calculate 
measures of density and centrality of intra and inter-regional trade. This possibil-
ity is certainly promising and will be explored in future research. However, for the 
purposes of this article, our hubness measure takes a local perspective on hubness 
(analogously to degree centrality in network terms).

Originally, Baldwin (2004) developed a hubness measure to illustrate the degree 
of relative market interdependence between countries from the perspective of inter-
national trade, as follows:

(1)HMAB = EX∗
AB
(1 − IM∗

AB
),
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where HMAB is the hubness of nation B from A’s point of view, EX∗
AB

 is the exports 
from A to B as a share of A’s total exports, and IM∗

AB
 is B’s imports from A as a share 

of its total imports. Ranging from 0 to 1, the closer this proxy is to 1, the deeper 
the dependence of A’s exports on B’s market. This measure was used by Chen and 
De Lombaerde (2014) to compare the hubness between the BRICS (Brazil, Russia, 
India, China, and South Africa) and their neighbor countries.

With that in mind, we developed a new version of this proxy to illustrate the 
degree of relative market interdependence between countries within and across Fac-
tory Asia, Factory Europe, Factory North America, and Factory South America 
from the perspective of value-added trade. This means that, instead of using exports 
and imports in gross terms, we use variables that can be interpreted as “exports of 
value-added” and the “imports of value-added”. In other words, our choice reflects 
the amount of value-added that industries export/import both directly, through 
exports/import of final goods or services and, indirectly via exports/import of inter-
mediates that reach foreign/domestic final consumers (households, government, 
business investment) through other countries. This new proxy also varies from 0 to 
1, and the closer this proxy is to 1, the deeper the dependence of A’s exports of 
value-added on B’s market.

where HM_VAAB is the hubness of nation B from A’s point of view in value-
added terms, FFD_DVApSHAB,i shows domestic value added generated by indus-
try i in country A embodied in final demand of country B as a percentage of 
total domestic value added from industry i in total foreign final demand, i.e., 
FFD_DVAAB,i∕FFD_DVAA,total,i , and gives a value-added perspective of domestic 
industries’ relative connectedness with other countries and regions, independently 
of whether domestic (upstream) industries are (or not) direct exporters. In particular, 
FFD_DVAAB,i captures the domestic value added of country A embodied in foreign 
(country B) final demand both directly, through exports of final goods or services, 
and indirectly via exports of intermediates that encompass foreign final consum-
ers through other countries, and, putting it simply, can be interpreted as “exports of 
value added.”

Compared to B’s imports from A as a share of its total imports in gross terms, its 
value-added equivalent,DFD_FVApSHBA,i , shows foreign value added generated by 
industry i in country A embodied in domestic final demand of country B as a per-
centage of total foreign value added from industry i in B’s domestic final demand, 
i.e., DFD_FVAAB,i∕DFD_FVAA,total,i , indicating a domestic economy’s relative con-
nectedness to production in other countries and regions, whether or not there are 
direct import from foreign (upstream) industries. In particular, DFD_FVAAB,i can be 
interpreted as “imports of value-added,” as it shows how industries abroad (upstream 
in a value chain) are connected to consumers at home, even when no direct trade 
relationship exists.

Tables  1 and 2 present a matrix with hubness measures between coun-
tries based on the value-added trade flows of total industries in 1995 and 2011, 
respectively. We combined all economies within Factory South America and 

(2)HM_VAAB = FFD_DVApSHAB,i(1 − DFD_FVApSHBA,i),
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with Factory Asia, as well as Factory North America’s countries and the main 
hub-nation of Factory Europe, Germany. For example, where the country-line 
Argentina finds the country-column (partner) Brazil, “0.16” (for the year of 2011, 
Table  2) indicates the relative dependence on Argentina’s exports concerning 
Brazil’s domestic market. As it will be seen, Brazil is the only candidate hub in 
South America, showing the highest degrees of relative market interdependence. 
It is interesting to note that the two South American countries that have the high-
est participation rates in global value chains, Chile and Peru, also find the highest 
degree of interdependence of their exports concerning the Chinese domestic mar-
ket (up from 0.02 in 2005 to 0.15 and 0.17 in 2011, respectively). Furthermore, 
the level of mutual interdependence considering the US domestic market is high, 
especially in the case of Colombian exports. However, it is worth noting the loss 
of influence of the United States in the case of Brazilian, Argentine, and Chilean 
exports over the period portrayed. 

One of the most striking developments is the emergence of China as a hub-nation. 
In 1995, the Chinese market influence was mostly limited to a single neighbor coun-
try, Hong Kong (Table 1). Over time, China was able to expand its influence across 
all Factory Asia countries, dominating a space that was occupied regionally by 
Japan and globally by the United States during the 1990s.

Similar to Chen and De Lombaerde (2014)’s results based on gross trade values, 
our findings show that the United States has decreased its influence in the Asian 
region, in a process that has contributed to the two-hub formation of regionalism 
especially in the Eastern Asia. Except for Japan, China has overtaken the United 
States as their most important trade partner. Looking at the regional production 
sharing network of Factory Asia, Table  2 corroborates Baldwin (2004)’s “bicy-
cle” system of hub-and-spoke arrangements composed of a “Chinese wheel” and 
a “Japanese wheel.” However, our results point to a loss of Japan’s influence and 
an increase in the importance of China as a hub over time. Considering the relative 
market mutual interdependence between the two-hub nations, Japan is no longer a 
hub-nation from China’s perspective, though China became a hub from Japan’s per-
spective in 2011. Another important finding is that China’s influence has overflowed 
beyond the Asian region, and together with the United States, it has been acting as 
an important hub-nation for Factory South America and positioning itself as a sec-
ond hub in the region (in some cases, such as Chile, China is already positioned as 
first hub).

As in Baldwin and Lopez-Gonzalez (2015), we also found that the supply-chain 
trade relationships across countries of Factory North America are mainly in the form 
of a hub-to-spoke structure. More importantly, our findings show that the United 
States has slightly diminished its influence as the main hub-nation over time.

Considering the hubness index calculated for each pair of South American coun-
tries, the intra-regional mutual interdependence in Factory South America is weaker 
than in Factory Asia. Brazil has the most significant influence within the region, 
acting as a hub for Argentina, which showed the most considerable dependence on 
the Brazilian domestic market. Meanwhile, Brazil has shown the highest degrees 
of relative market interdependence when considering the trade connections between 
South American and Asian economies.
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Overall, most countries worldwide have increased its relative dependence on Bra-
zil’s domestic market. Comparing Brazil’s column with its row, our results indicate 
that the country has more significant relative influence in GVCs from the importance 
of its domestic market than from its exports. Linking the hubness findings to our 
characterization of the pattern of participation of Factory South America in global 
and regional value chains, it seems likely that Brazil has become more integrated 
because of the importance of its domestic market and not simply through its produc-
tion of goods that are further exported by a partner country or even by using imports 
to promote its own exports. This finding is even more interesting if we consider that, 
at the end of the period of acceleration of globalization, the federal government of 
Brazil had already implemented several policies that revitalized the domestic mar-
ket, such as increasing formalization in the labor market and income transfer poli-
cies such as the Bolsa Família.

As previously showed, the Brazilian pattern of participation in GVCs is character-
ized by forward linkages as a primary product supplier and low backward linkages. 
According to Callegari et al. (2018), even though Brazil has been one of the leading 
destinations of Foreign Direct Investments (FDI) since the 1990s and has imported 
considerable quantities of high value-added products, the country has been incapa-
ble of enhancing the dynamism of the industry and service sectors. By considering 
the measure of mutual interdependence between markets in value-added terms, the 
analysis developed in this paper shows that Brazil’s participation in GVCs is more 
peculiar than what is usually portrayed by GVC indicators, as such participation in 
GVCs occurs mainly through the mutual dependence of its domestic market and not 
through its domestic production of goods and services.

Conclusions

This paper has analyzed the regional dynamics in global production sharing, add-
ing evidence from the geography of global value chains and their regionalization. 
For the purposes of this study, we have investigated the different regional patterns 
in GVCs, outlining the regional bloc of South America and its changing structures 
regarding value-added exports and relative market dependence.

Apart from the opportunities for developing countries to participate in global 
and regional systems created by the slicing up of value chains, the degree of trade 
integration of Factory South America is considerably lower compared to the 
other regional blocs. However, the empirical results show that the South Ameri-
can region has diminished this gap during the late 1990s and 2000s. The degree 
of participation, of course, varies between sectors and between countries. How-
ever, Factory South America has been acting mainly as a supplier of inputs, espe-
cially primary products, to other countries’ exports. The absence of a diversified 
production structure, together with poor technological capacities, has turned the 
regional bloc more exposed to falling into a “low-growth trap” than other regional 
blocs.

The findings support that GVC trade has taken the place of direct exports, 
expanding even more considerably between South American countries. 
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Concerning the origin and destination of value-added trade, most South Ameri-
can countries have been using more and more foreign value-added from other 
South American countries to produce a unit of gross export, i.e., the intra-
regional trade through backward linkages has grown stronger over time. How-
ever, compared to the growth of inter-regional links, we have found lower intra-
regional backward links, except for Chile and Argentina that have been using 
increasingly higher shares of Brazilian value-added in their gross exports. 
Surprisingly, we have found that the inter-regional backward linkages between 
Factories Asia and South America with the former as a user of South Ameri-
can value-added to produce a unit of gross exports has grown more substan-
tial than the intra-Factory Asian links. One of the most striking features is the 
upsurge of China as a source of foreign value-added at the global and regional 
level, becoming the main source of value-added within Factory Asia and lag-
ging behind only from the United States in the relationship with Factory South 
America.

Meanwhile, we have also found signs of stronger forward linkages within 
Factory South America, and more importantly, the regional bloc has become 
more and more oriented towards Asian countries. In addition, the Chinese role 
in shaping the GVC participation through forward linkages of not only Asian 
but also South American countries has become more pronounced over time. 
Thereby, the stronger inter-regional forward linkages between Factory South 
America and Factory Asian countries were followed by strengthening intra-
regional bloc value-added linkages in Asia with China as a main source of 
inputs. In that sense, one of the most striking developments was the increasing 
Chinese influence on the production arrangements within its regional partners 
and beyond its regional boundaries. The role played by China in this changing 
scenario hides two crucial movements: the strengthening of intra-regional trade 
links among Asian countries, with economic benefits in terms of productiv-
ity, diversification, and sophistication of production; and the rupture of South 
America intra-regional interconnections, with the decrease in the densification 
of its production structure without the economic benefits associated with GVCs 
participation.

Although we cannot say that there is a trend of weakening the South American 
back and forward intra-linkages in absolute terms, we found that the inter-regional 
links were much stronger, providing insights to a possible change in the regional 
dynamics of global production towards Asia with China as a main hub in the context 
of vertically fragmented production.

Finally, we have looked at the interconnection through trade linkages across 
countries beyond the traditional indicators of participation in the GVCs. In 
that sense, we have created a proxy of the degree of relative market interde-
pendence from the value-added perspective. As we addressed the hierarchical 
organization of production networks around “hubs,” we believe that the analy-
sis of global and regional value chains configuration can gain from the develop-
ment of this new hubness measure, given its simplicity compared to applying 
social network analysis. Our findings confirm the rise of China as a hub-nation 
at the regional and global level. China has deepened its relative market 
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interdependence mainly with other Asian economies but also with South Amer-
ican countries. At the same time, the United States have lost importance as a 

Table 1  Hubness index in value-added trade flows between countries, 1995

 

Partner country 
    PER CHL COL ARG BRA IDN PHL VNM BRN THA MYS KHM SGP TWN HKG KOR CHN JPN USA DEU 

From 

PER 0.0 0.2 0.1 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 
CHL 0.3 0.0 0.1 0.2 0.3 0.1 0.1 0.0 0.0 0.1 0.2 0.0 0.1 0.3 0.0 0.2 0.2 0.1 0.0 0.1 
COL 1.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 
ARG 0.6 1.6 0.1 0.0 0.5 0.1 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 
BRA 0.5 0.7 0.3 0.9 0.0 0.1 0.2 0.1 0.0 0.2 0.2 0.0 0.2 0.2 0.1 0.2 0.2 0.1 0.1 0.1 
IDN 0.0 0.1 0.0 0.0 0.0 0.0 0.6 0.5 0.2 0.4 0.7 0.4 1.2 0.7 0.2 0.7 0.6 0.2 0.1 0.1 
PHL 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.1 0.2 0.2 0.1 0.4 0.2 0.2 0.1 0.1 0.1 0.1 0.0 

VNM 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.1 0.1 0.3 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
BRN 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 
THA 0.0 0.1 0.0 0.0 0.0 0.2 0.5 1.0 0.2 0.0 0.8 1.7 1.1 0.4 0.4 0.2 0.4 0.1 0.1 0.1 
MYS 0.0 0.1 0.0 0.0 0.0 0.3 0.5 0.6 1.0 0.8 0.0 0.5 2.7 0.6 0.3 0.4 0.4 0.1 0.2 0.1 
KHM 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
SGP 0.0 0.1 0.0 0.0 0.1 0.5 0.9 1.3 0.8 0.9 1.7 0.4 0.0 0.6 0.6 0.3 0.4 0.1 0.2 0.1 
TWN 0.2 0.1 0.1 0.1 0.1 0.5 1.5 2.4 0.2 1.0 1.3 1.2 1.2 0.0 1.4 0.5 2.9 0.2 0.4 0.2 
HKG 0.0 0.2 0.0 0.0 0.0 0.1 0.5 0.3 0.1 0.3 0.6 0.5 0.8 0.5 0.0 0.2 1.5 0.1 0.1 0.1 
KOR 0.2 0.3 0.2 0.1 0.1 0.8 1.9 3.2 0.3 1.0 1.3 1.2 1.8 1.5 1.5 0.0 2.7 0.3 0.5 0.2 
CHN 0.2 0.1 0.1 0.1 0.0 0.3 0.4 0.8 0.2 0.5 0.6 0.6 0.7 0.7 3.8 0.8 0.0 0.2 0.3 0.1 
JPN 0.5 0.8 0.5 0.3 0.4 2.4 8.8 4.6 1.1 6.3 7.5 1.8 9.5 10.0 4.2 5.7 7.4 0.0 2.7 1.0 

Factory North 
America 3.0 3.8 3.3 1.5 2.0 1.6 6.1 1.2 0.7 3.4 4.3 1.0 8.3 5.7 3.2 4.5 4.3 1.5 2.1 1.5 

USA 2.5 3.0 2.8 1.3 1.7 1.3 5.7 1.1 0.6 3.0 3.7 0.8 7.8 5.1 2.6 4.0 3.7 1.3 0.0 1.3 
Factory Europe 1.8 3.5 1.9 1.7 2.2 2.6 4.1 2.8 1.6 4.5 6.1 1.9 6.7 4.7 3.4 3.4 5.3 1.2 2.7 8.7 

DEU 0.5 0.8 0.6 0.4 0.7 0.8 1.2 0.7 0.4 1.3 1.6 0.3 1.5 1.6 0.7 1.0 1.6 0.3 0.8 0.0 
  Domes�c 90.2 85.9 91.5 94.3 92.2 88.0 70.2 78.4 92.7 75.8 69.6 87.3 57.9 69.4 78.4 77.7 69.0 94.4 88.6 85.2 
  Foreign 9.8 14.1 8.5 5.7 7.8 12.0 29.8 21.6 7.3 24.2 30.4 12.7 42.1 30.7 21.6 22.3 31.0 5.6 11.4 14.8 

Source Own elaboration based on OECD-WTO TiVA database (December 2016). Note Red-marked 
entries indicate HM_VA

AB
> 0.1; and values lower than 0.005 are blank

Table 2  Hubness index in value-added trade flows between countries, 2011

PER CHL COL ARG BRA IDN PHL VNM BRN THA MYS KHM SGP TWN HKG KOR CHN JPN USA DEU
PER 0,0 1,3 0,2 0,1 0,1 0,0 0,2 0,1 0,0 0,1 0,0 0,0 0,0 0,1 0,0 0,3 0,2 0,1 0,1 0,1
CHL 0,3 0,0 0,1 0,4 0,3 0,1 0,1 0,2 0,0 0,2 0,2 0,1 0,1 0,4 0,1 0,4 0,4 0,2 0,1 0,1
COL 0,5 1,8 0,0 0,1 0,1 0,0 0,0 0,1 0,0 0,1 0,1 0,0 0,1 0,1 0,0 0,1 0,1 0,0 0,3 0,1
ARG 0,4 1,2 0,2 0,0 0,4 0,1 0,0 0,2 0,0 0,2 0,2 0,1 0,2 0,0 0,0 0,1 0,1 0,0 0,1 0,1
BRA 0,9 2,4 0,4 3,4 0,0 0,2 0,2 0,5 0,0 0,5 0,5 0,2 0,6 0,5 0,2 0,6 0,7 0,2 0,3 0,4
IDN 0,1 0,1 0,0 0,1 0,1 0,0 1,1 1,2 0,1 1,4 2,4 0,6 1,7 1,5 0,4 1,5 0,7 0,7 0,1 0,1
PHL 0,0 0,0 0,0 0,0 0,0 0,1 0,0 0,3 0,0 0,4 0,4 0,2 0,4 0,4 0,1 0,2 0,3 0,1 0,0 0,1

VNM 0,0 0,0 0,0 0,0 0,0 0,1 0,2 0,0 0,0 0,3 0,6 1,9 0,2 0,2 0,1 0,3 0,2 0,1 0,0 0,0
BRN 0,0 0,0 0,0 0,0 0,0 0,2 0,0 0,3 0,0 0,1 0,0 0,1 0,0 0,0 0,0 0,2 0,0 0,1 0,0 0,0
THA 0,0 0,1 0,0 0,1 0,1 0,4 0,6 1,5 0,1 0,0 1,4 1,8 0,7 0,4 0,2 0,3 0,5 0,2 0,1 0,1
MYS 0,0 0,1 0,0 0,1 0,1 0,6 0,6 1,2 0,5 1,4 0,0 1,0 1,3 1,0 0,2 0,6 0,8 0,4 0,1 0,1
KHM 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,1 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
SGP 0,0 0,0 0,0 0,1 0,1 0,5 0,9 0,8 0,5 1,1 2,5 0,7 0,0 0,8 0,9 0,5 0,6 0,2 0,1 0,2
TWN 0,1 0,1 0,1 0,1 0,1 0,2 0,9 1,6 0,1 1,0 1,5 3,6 1,0 0,0 0,7 0,8 1,9 0,3 0,2 0,2
HKG 0,0 0,1 0,0 0,0 0,0 0,1 0,2 0,2 0,1 0,3 0,4 1,0 0,7 0,4 0,0 0,3 0,5 0,1 0,1 0,1
KOR 0,2 0,2 0,2 0,2 0,2 0,6 1,2 2,9 0,1 1,3 1,4 2,0 1,2 2,0 0,7 0,0 2,7 0,6 0,4 0,3
CHN 1,0 1,3 0,7 0,8 0,8 1,3 2,4 6,3 0,4 4,0 4,5 12,0 3,1 4,9 5,3 4,7 0,0 2,2 1,6 1,3
JPN 0,3 0,4 0,3 0,3 0,3 1,0 2,5 3,7 0,4 6,0 4,8 1,5 3,0 7,3 1,8 5,0 4,7 0,0 1,0 0,8

Factory North 
America

3,2 4,4 2,7 2,4 2,2 0,9 2,6 2,5 0,8 3,2 4,8 2,3 5,8 4,6 2,8 4,5 3,7 1,9 3,5 2,5

USA 2,4 3,5 1,9 1,9 1,9 0,7 2,4 2,1 0,7 2,7 4,2 2,0 5,1 3,8 2,3 3,6 3,0 1,6 0,0 2,1
Factory Europe 1,2 3,1 1,3 2,3 2,2 1,1 1,8 3,8 0,7 4,6 5,5 2,9 8,0 4,3 3,3 4,6 5,5 1,9 3,0 12,4

DEU 0,3 0,6 0,3 0,6 0,6 0,3 0,5 0,9 0,1 1,2 1,6 0,5 1,4 1,3 0,7 1,5 1,8 0,5 0,8 0,0
Domestic 88,2 79,8 92,4 85,9 89,3 88,0 76,5 63,7 95,7 61,1 59,4 63,2 58,3 56,5 79,6 58,4 67,9 85,3 85,0 74,4
Foreign 11,8 20,2 7,7 14,1 10,7 12,0 23,5 36,3 4,3 39,0 40,6 36,8 41,7 43,5 20,4 41,6 32,1 14,7 15,0 25,6

Partner country

From

Source Own elaboration based on OECD-WTO TiVA database (December 2016). Note Red-marked 
entries indicate HM_VA

AB
> 0.1; and values lower than 0.005 are blank. The indices in bold indicate val-

ues higher than 0.1 in 1995 and which fell in 2011
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hub with both regions. Overall, the intra-regional market dependence within 
South American countries was weaker than that of Factory Asia.

A closer look at the South American region shows that Brazil is the main 
country with potential to become a regional hub. In fact, when looking at the 
Brazilian pattern of participation in GVCs and its relative importance in intra-
regional trade, our findings support that the forward and backward linkages of 
its value-added exports have been overshadowed by the relative importance of 
its domestic market. The peculiar importance of the Brazilian domestic market 
occurs in an international scenario of hyperglobalization and, in the domestic 
sphere, of expanding Brazilians’ purchasing power, advancing the formaliza-
tion of the labor market and income transfer policies. Additionally, our findings 
contributed to illustrating the complexity behind the political discourse that 
advocates for increasing participation in GVCs, as the greater possibilities of 
gains for countries from regions typically taken as poorly integrated in GVCs 
may come from the creation of regional value chains, which does not appear to 
be a process that is guided by natural forces independent of domestic policies.

Appendix

See Tables 3, 4, 5, and 6.

Table 3  Backward linkages across countries or regions, 1995

PER CHL COL ARG BRA IDN PHL VNM BRN THA MYS KHM SGP TWN HKG KOR CHN JPN
Factory 
North 

America
USA

Factory 
Europe

DEU
Total 

forward 
linkages

Direct 
exports

PER 0,0 0,5 0,1 0,1 0,6 0,1 0,6 0,1 0,0 0,1 1,2 0,0 0,2 1,2 0,1 0,7 1,2 1,0 3,0 2,1 8,2 0,9 22,6 77,4
CHL 0,1 0,0 0,1 0,2 0,7 0,2 0,1 0,0 0,0 0,3 0,5 0,0 0,4 2,0 0,1 1,5 1,1 1,3 2,5 1,7 7,0 1,5 19,8 80,2
COL 0,6 0,2 0,0 0,0 0,1 0,0 0,0 0,0 0,0 0,1 0,1 0,0 0,1 0,1 0,0 0,1 0,1 0,2 4,3 3,3 5,1 1,0 15,3 84,7
ARG 0,2 1,3 0,1 0,0 1,2 0,1 0,0 0,0 0,0 0,2 0,4 0,0 0,1 0,3 0,1 0,2 0,4 0,3 1,2 0,9 3,8 0,5 12,4 87,6
BRA 0,1 0,2 0,1 0,4 0,0 0,1 0,1 0,0 0,0 0,2 0,3 0,0 0,3 0,4 0,1 0,5 0,5 0,6 2,7 1,8 5,9 1,0 15,3 84,7
IDN 0,0 0,1 0,0 0,0 0,0 0,0 0,3 0,1 0,0 0,4 0,8 0,0 1,8 1,4 0,2 1,8 1,4 1,9 1,7 1,3 3,2 0,6 16,4 83,6
PHL 0,0 0,0 0,0 0,0 0,0 0,1 0,0 0,0 0,0 0,5 0,4 0,0 1,2 1,0 0,4 0,8 0,5 0,9 3,1 2,6 3,1 0,7 12,8 87,3

VNM 0,0 0,0 0,0 0,0 0,0 0,2 0,6 0,0 0,0 1,0 0,7 0,1 1,9 0,7 0,2 0,7 0,9 1,4 0,6 0,4 2,3 0,5 12,6 87,4
BRN 0,0 0,0 0,0 0,0 0,0 0,2 0,1 0,1 0,0 3,0 0,7 0,0 3,4 1,1 0,5 4,5 0,6 4,3 0,7 0,5 1,0 0,3 20,9 79,1
THA 0,0 0,0 0,0 0,0 0,0 0,2 0,2 0,1 0,0 0,0 0,8 0,0 1,4 0,7 0,3 0,4 0,8 0,8 2,0 1,5 3,2 0,7 12,0 88,0
MYS 0,0 0,0 0,0 0,0 0,0 0,2 0,2 0,1 0,0 0,8 0,0 0,0 3,4 1,1 0,2 0,8 0,9 0,9 2,5 2,0 3,4 0,6 15,5 84,5
KHM 0,0 0,0 0,0 0,0 0,0 0,1 0,0 0,3 0,0 9,2 2,2 0,0 0,5 0,7 0,3 0,2 0,8 0,3 0,5 0,4 1,5 0,3 17,9 82,1
SGP 0,0 0,0 0,0 0,0 0,0 0,3 0,3 0,1 0,0 0,7 1,3 0,0 0,0 0,8 0,3 0,5 0,7 0,6 2,5 2,1 3,1 0,5 12,3 87,7
TWN 0,0 0,0 0,0 0,0 0,0 0,2 0,3 0,1 0,0 0,6 0,7 0,0 0,9 0,0 0,6 0,6 3,4 0,8 3,3 2,6 2,8 0,6 15,5 84,5
HKG 0,0 0,1 0,0 0,0 0,0 0,1 0,3 0,0 0,0 0,4 0,8 0,0 1,3 1,1 0,0 0,5 4,0 0,6 1,5 1,1 2,9 0,5 15,4 84,6
KOR 0,0 0,1 0,0 0,0 0,0 0,3 0,3 0,2 0,0 0,4 0,6 0,0 1,1 1,2 0,5 0,0 2,6 1,0 3,5 2,6 3,2 0,7 16,8 83,2
CHN 0,0 0,0 0,0 0,0 0,0 0,1 0,1 0,0 0,0 0,3 0,3 0,0 0,4 0,6 1,4 0,8 0,0 0,8 1,8 1,4 2,4 0,5 9,9 90,1
JPN 0,0 0,0 0,0 0,0 0,1 0,3 0,5 0,1 0,0 0,9 1,0 0,0 1,7 2,6 0,5 1,8 2,2 0,0 5,6 4,4 4,9 1,1 23,6 76,4
USA 0,0 0,1 0,0 0,0 0,1 0,1 0,2 0,0 0,0 0,3 0,3 0,0 0,9 0,8 0,2 0,8 0,7 0,8 5,8 0,0 6,3 0,9 19,3 80,7
DEU 0,0 0,0 0,0 0,0 0,1 0,1 0,1 0,0 0,0 0,2 0,2 0,0 0,2 0,4 0,1 0,3 0,4 0,3 1,6 1,1 14,2 0,0 20,9 79,1

Partner country

From

Source Own elaboration based on OECD-WTO TiVA database (December 2016). Note red-marked 
entries indicate backward linkages higher than 5.0%, and null linkages are shown in blank
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Table 4  Backward linkages across countries or regions, 2011

PER CHL COL ARG BRA IDN PHL VNM BRN THA MYS KHM SGP TWN HKG KOR CHN JPN
Factory 
North 

America
USA

Factory 
Europe

DEU
Total 

forward 
linkages

Direct 
exports

PER 0,0 2,4 0,2 0,1 0,7 0,1 0,2 0,2 0,0 0,6 0,2 0,0 0,2 0,7 0,1 3,6 6,6 1,3 8,4 2,9 9,2 1,7 36,9 63,1
CHL 0,1 0,0 0,1 0,4 0,9 0,2 0,1 0,2 0,0 0,5 0,4 0,0 0,3 1,5 0,1 2,8 9,3 1,5 4,2 2,1 6,7 1,5 31,9 68,1
COL 0,4 2,7 0,0 0,2 0,5 0,1 0,0 0,1 0,0 0,2 0,3 0,0 0,4 0,4 0,0 0,7 2,6 0,3 9,6 8,0 8,9 1,7 31,0 69,0
ARG 0,2 1,2 0,1 0,0 1,1 0,1 0,0 0,2 0,0 0,4 0,5 0,0 0,5 0,2 0,0 0,6 2,0 0,2 2,9 1,0 4,1 0,9 16,8 83,2
BRA 0,1 0,8 0,1 1,1 0,0 0,1 0,0 0,2 0,0 0,4 0,5 0,0 0,6 0,6 0,1 1,2 4,8 0,7 3,2 2,0 6,9 1,8 24,9 75,1
IDN 0,0 0,1 0,0 0,0 0,1 0,0 0,4 0,5 0,0 1,5 2,8 0,0 2,1 2,2 0,2 4,3 5,8 2,6 1,6 1,0 3,5 0,7 31,6 68,4
PHL 0,0 0,0 0,0 0,0 0,1 0,2 0,0 0,4 0,0 1,4 1,4 0,0 1,4 1,8 0,2 2,1 8,9 1,5 2,1 1,1 3,7 1,1 27,5 72,5

VNM 0,0 0,0 0,0 0,0 0,0 0,2 0,1 0,0 0,0 0,8 1,6 0,1 0,5 0,5 0,1 1,6 3,4 1,0 1,2 0,8 2,6 0,6 16,0 84,0
BRN 0,0 0,0 0,0 0,0 0,1 3,7 0,1 1,9 0,0 1,2 0,9 0,0 0,7 0,9 0,1 8,7 4,1 6,6 0,9 0,5 1,8 0,4 42,7 57,3
THA 0,0 0,0 0,0 0,0 0,1 0,3 0,2 0,6 0,0 0,0 1,4 0,1 0,7 0,6 0,1 0,8 4,2 0,8 1,2 0,7 2,3 0,6 15,5 84,6
MYS 0,0 0,0 0,0 0,0 0,1 0,5 0,2 0,5 0,0 1,3 0,0 0,0 1,4 1,2 0,1 1,5 5,9 1,2 1,3 0,7 2,4 0,6 19,9 80,1
KHM 0,0 0,0 0,0 0,0 0,0 0,1 0,0 1,4 0,0 1,2 0,6 0,0 0,7 0,2 0,0 0,4 2,0 0,3 1,3 0,8 2,4 0,4 12,0 88,1
SGP 0,0 0,0 0,0 0,0 0,1 0,4 0,2 0,3 0,0 1,0 2,4 0,0 0,0 1,0 0,4 1,2 4,2 0,6 1,3 0,9 4,3 0,9 20,0 80,1
TWN 0,0 0,0 0,0 0,0 0,1 0,2 0,2 0,4 0,0 0,7 1,2 0,1 0,8 0,0 0,3 1,6 11,3 0,9 2,2 1,3 2,9 0,6 24,1 75,9
HKG 0,0 0,0 0,0 0,0 0,1 0,2 0,1 0,2 0,0 0,7 0,9 0,1 1,6 1,1 0,0 1,2 7,9 0,6 1,6 1,0 4,5 1,0 23,2 76,8
KOR 0,0 0,0 0,0 0,0 0,1 0,2 0,1 0,5 0,0 0,5 0,6 0,0 0,5 1,1 0,1 0,0 8,4 0,9 2,2 1,2 3,0 0,8 20,5 79,5
CHN 0,0 0,1 0,0 0,0 0,1 0,1 0,1 0,3 0,0 0,5 0,6 0,0 0,4 0,8 0,3 1,5 0,0 1,0 2,7 1,6 4,4 1,0 15,7 84,3
JPN 0,0 0,0 0,0 0,0 0,1 0,3 0,2 0,4 0,0 1,7 1,4 0,0 0,9 2,7 0,3 3,5 10,4 0,0 3,8 2,2 4,4 1,3 32,8 67,2
USA 0,1 0,2 0,1 0,1 0,3 0,1 0,1 0,1 0,0 0,4 0,6 0,0 0,7 0,7 0,2 1,2 3,1 0,7 4,7 0,0 8,7 1,6 25,2 74,8
DEU 0,0 0,0 0,0 0,0 0,1 0,0 0,0 0,1 0,0 0,2 0,3 0,0 0,3 0,3 0,1 0,6 2,5 0,3 1,8 1,1 14,0 0,0 24,4 75,7

Partner country

From

Source Own elaboration based on OECD-WTO TiVA database (December 2016). Note red-marked 
entries indicate backward linkages higher than 5.0%, and null linkages are shown in blank

Table 5  Forward linkages across countries or regions, 1995

PER CHL COL ARG BRA IDN PHL VNM BRN THA MYS KHM SGP TWN HKG KOR CHN JPN USA CAN MEX DEU
PER 0,00 0,01 0,02 0,01 0,03 0,00 0,01 0,00 0,00 0,00 0,01 0,00 0,00 0,02 0,00 0,02 0,02 0,08 0,19 0,01 0,01 0,04
CHL 0,01 0,00 0,01 0,03 0,05 0,02 0,00 0,00 0,00 0,01 0,01 0,00 0,01 0,04 0,00 0,05 0,02 0,18 0,15 0,01 0,01 0,06
COL 0,03 0,01 0,00 0,01 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,01 0,00 0,04 0,32 0,02 0,01 0,09
ARG 0,01 0,05 0,01 0,00 0,18 0,01 0,00 0,00 0,00 0,01 0,01 0,00 0,00 0,01 0,00 0,01 0,01 0,04 0,13 0,01 0,01 0,05
BRA 0,01 0,01 0,01 0,05 0,00 0,01 0,00 0,00 0,00 0,01 0,01 0,00 0,00 0,01 0,00 0,02 0,01 0,07 0,19 0,02 0,01 0,06
IDN 0,00 0,00 0,00 0,00 0,01 0,00 0,01 0,00 0,00 0,02 0,02 0,00 0,03 0,03 0,01 0,06 0,02 0,27 0,16 0,01 0,00 0,05
PHL 0,00 0,00 0,00 0,00 0,01 0,01 0,00 0,00 0,00 0,02 0,01 0,00 0,01 0,03 0,02 0,04 0,02 0,17 0,33 0,03 0,01 0,06

VNM 0,00 0,00 0,00 0,00 0,00 0,03 0,03 0,00 0,00 0,05 0,03 0,00 0,02 0,03 0,01 0,04 0,04 0,30 0,06 0,01 0,00 0,06
BRN 0,00 0,00 0,00 0,00 0,00 0,01 0,00 0,00 0,00 0,11 0,02 0,00 0,02 0,03 0,02 0,11 0,01 0,50 0,05 0,00 0,00 0,02
THA 0,00 0,00 0,00 0,01 0,01 0,02 0,01 0,01 0,00 0,00 0,03 0,00 0,02 0,03 0,02 0,02 0,02 0,18 0,21 0,02 0,01 0,06
MYS 0,00 0,00 0,00 0,00 0,01 0,02 0,01 0,01 0,00 0,04 0,00 0,00 0,05 0,03 0,02 0,04 0,03 0,17 0,18 0,02 0,01 0,05
KHM 0,00 0,00 0,00 0,00 0,00 0,01 0,00 0,02 0,00 0,35 0,05 0,00 0,01 0,03 0,01 0,01 0,02 0,09 0,05 0,00 0,00 0,03
SGP 0,00 0,00 0,00 0,01 0,01 0,04 0,02 0,01 0,00 0,04 0,05 0,00 0,00 0,03 0,03 0,03 0,03 0,12 0,21 0,02 0,01 0,05
TWN 0,00 0,00 0,00 0,00 0,01 0,02 0,01 0,01 0,00 0,03 0,02 0,00 0,01 0,00 0,03 0,02 0,06 0,15 0,27 0,02 0,01 0,05
HKG 0,00 0,00 0,00 0,00 0,01 0,01 0,02 0,00 0,00 0,02 0,02 0,00 0,02 0,07 0,00 0,03 0,12 0,13 0,17 0,02 0,00 0,04
KOR 0,00 0,00 0,00 0,00 0,01 0,02 0,01 0,01 0,00 0,02 0,02 0,00 0,01 0,02 0,02 0,00 0,04 0,17 0,23 0,03 0,01 0,04
CHN 0,00 0,00 0,00 0,00 0,00 0,01 0,00 0,00 0,00 0,01 0,01 0,00 0,01 0,03 0,08 0,04 0,00 0,20 0,23 0,02 0,00 0,05
JPN 0,00 0,00 0,00 0,00 0,01 0,02 0,01 0,00 0,00 0,03 0,02 0,00 0,01 0,04 0,02 0,05 0,03 0,00 0,25 0,02 0,01 0,06
USA 0,00 0,00 0,01 0,01 0,02 0,01 0,01 0,00 0,00 0,01 0,01 0,00 0,01 0,02 0,01 0,03 0,01 0,11 0,00 0,05 0,02 0,06
CAN 0,00 0,00 0,00 0,00 0,01 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,01 0,01 0,02 0,01 0,07 0,55 0,00 0,01 0,03
MEX 0,00 0,01 0,01 0,01 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,01 0,00 0,01 0,00 0,03 0,64 0,04 0,00 0,02
DEU 0,00 0,00 0,00 0,00 0,01 0,01 0,00 0,00 0,00 0,01 0,01 0,00 0,00 0,01 0,00 0,01 0,01 0,04 0,10 0,01 0,01 0,00

Partner country

From

Source Own elaboration based on OECD-WTO TiVA database (December 2016). Note red-marked 
entries indicate backward linkages higher than 5.0%; and null linkages are shown in blank
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