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Abstract 

This article presents a comprehensive and detailed overview of the international trade 

performance of the manufacturing industry in Brazil over the last decades, emphasizing its 

participation in Global Value Chains. It uses information from recent available global input-

output tables such as WIOD (World Input-output database) and TIVA (Trade in Value Added, 

OECD) as well as complementary information from the GTAP 8 (Global Trade Analysis 

Project) database. The calculation of a broad set of value added type indicators allows a 

precise contextualization of the ongoing structural changes in the Brazilian industry, 

highlighting the relative isolation of its manufacturing sector from the most relevant 

international supply chains. This article also proposes a public policy discussion, presenting 

two case studies: the first one related to trade facilitation and the second one to preferential 

trade agreements. The main conclusions are twofold: first, the reduction of time delays at 

customs in Brazil may significantly improve the trade performance of its manufacturing 

industry, specially for the more capital intensive sectors which are generally the ones with 

greater potential to connection to global value chains; second, the extension of the concept of 

a “preferential trade partner” to the context of the global unbundling of production may pave 

the way to future trade policy in Brazil, particularly in the mapping of those partners whose 

bilateral trade relations with Brazil should receive greater priority by policy makers. 
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1. Introduction 

International trade governance and the very nature of trade have changed significantly over 

the last decades. Firstly, the growing difficulties faced by the past multilateral trade 

negotiations have paved the way to the escalation of preferential trade agreements (PTA’s) at 

the bilateral, regional and even plurilateral levels. Just over the last two decades, more than 

four hundred PTAs were notified at the WTO. Secondly, regarding the nature of trade, 

countries have been progressively trading in tasks (Grossman and Rossi-Hansberg, 2008) 

instead of trading in goods. Nowadays, more than two-thirds of global exports correspond to 

trade in intermediate goods and services, reflecting the increasing importance of the 

fragmentation of production (Baldwin and Lopez-Gonzales, 2013).  

The global unbundling of production gave rise to the formation of regional/global value chains 

and has become an alternative path to industrialization for many developing countries 

worldwide, especially for those located in Asia and Eastern Europe. It turns out that joining 

international production networks, instead of building entire domestic supply chains, has 

proven to be a much more efficient path towards industrialization (Baldwin, 2012).  

This article has two objectives. The first one is to offer a quantitative and detailed overview of 

the recent evolution of foreign trade in Brazil from both aggregate and sectorial perspectives, 

taken its level of integration to global value chains (GVCs) as the main focus of the analysis. 

This analysis is itself different from traditional ones found in the empirical literature on trade as 

it tries to evaluate the trade performance of several production sectors in Brazil according to 

the value chain logic, i.e., tracing out trade in value added instead of gross trade flows. This 

new approach has proven more adequate to the analysis of a global economy under a 

continuous process of fragmentation of production, where the usual correlation between gross 

trade flows and welfare gains has been progressively fading away. The second objective of 

this article is to offer additional ingredients to the national debate on public policy regarding 

the role of government on promoting the necessary conditions to foster integration of the 

manufacturing industry in Brazil to relevant GVCs. Taken the existing empirical evidence as a 

guide, two sensitive issues in Brazil are then tackled in a row: (1) the quality of its port 

infrastructure and the impact of streamlining border procedures on trade; (2) the relevance of 

promoting preferential trade agreements with natural trade partners (according to the logic of 

value chains) to foster trade in value added.  

The main conclusions from this work can be summarized as follows: (1) the global unbundling 

of production has increased over the last decades and, at least at the aggregate level, this 
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process seems to have benefited the group of developing countries at the expense of 

developed ones; (2) the isolation of Brazil’s manufacturing industry from relevant international 

supply chains can be traced out through the building of key GVC indicators and reveals that its 

structure is predominantly vertical, meaning that domestic goods are still “made in Brazil” 

whereas foreign goods are progressively “made in the world”; (3) the sectorial analysis reveals 

a widespread increase in the participation of imported intermediate goods in the domestic 

production of final goods in Brazil. However, when confronted to the international evidence, 

the penetration of imported intermediate goods in domestic production can still be considered 

low. Moreover, the increase in the participation of imported intermediates has been more 

expressive in high technology intensive production sectors; (4) when it comes to the domestic 

production of intermediate goods, the data analysis reveals that the Brazilian economy has 

been progressively reallocating its productive resources to the production and exportation of 

low technology intensive intermediate goods. On the other hand, for the higher technology 

intensive sectors, there is a tendency for specialization in the production of final goods; (5) 

port infrastructure in Brazil has deteriorated over the last decades contributing to the 

escalation of direct transaction costs as well as time delays. Up to the extent that GVCs 

operate just in time, the existence of long time delays at border may preclude a country’s 

participation in particularly time sensitive supply chains, despite its local efficiency in the 

production of intermediates or/and reprocessing of imported intermediates. The general 

equilibrium impact analysis reported in this article suggests that reduction in time delays at 

Brazilian ports may significantly improve the international trade performance of its 

manufacturing industry, specially for the more capital intensive sectors which are those 

generally with the highest economic depreciation rates. (6) the concept of “natural trade 

partner”, already well established in the literature of regional integration, can be extended to 

the logic of preferential trade agreements aiming to foster integration to GVCs. Its usefulness 

consists in the ex-ante mapping of those trade partners where bilateral trade in value added is 

relatively intensive, meaning natural efficiency in supply, given the existence of non-

discriminatory barriers to trade. This exercise revealed that, for the case of Brazil, the natural 

trade partners are the European Union (EU_28), the countries of NAFTA (North American 

Free Trade Agreement, including the United States, Canada and Mexico) and China. This 

finding is corroborated by a general equilibrium simulation of a hypothetical free trade 

agreement between Mercosur and the EU_28, where a set of GVC indicators are compared 

before and after the agreement is accomplished. As far as the authors of this article are 

concerned, the extension of the concept of “natural trade partner” to GVCs is a original 

contribution to the empirical literature on international trade.  
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Most of the stylized facts reported in this article were built from value added measures. This 

approach allows the estimation of the sources of value added in the production of final goods 

and services in a given country, revealing how fragmented – and therefore connected to 

GVCs - its production structure actually is.  

Beyond this introduction, this article has five additional sections. Section 2 presents an 

overview of the most recent theoretical and empirical literature on Global Value Chains. 

Section 3 describes the main methodological aspects involved in the construction of the GVC 

indicators reported in this work. Section 4 presents the stylized facts related to the evolution of 

foreign trade in Brazil over the last decades, focusing on trade in value added. The policy 

implications are discussed in section 5, where the two case studies are presented. Section 6 

concludes.  

 

2. Literature Review 

Global value chains (GVC)4 can be defined as the whole set of activities developed by firms 

and workers in different countries that are responsible for taking a product from its initial 

conception towards its final consumption (Gereffi and Fernandez-Stark, 2011, apud Backer 

and Miroudot, 2013; Timmer et al, 2013). In each stage of production along a value chain a 

given producer employs local factors (capital, labor and land) whose payments correspond to 

domestic value added. This process is repeated in a next stage – possibly in a different 

country - such that the previous value added corresponds to input costs to the next producer 

(Koopman et al, 2014; Backer and Miroudot, 2013).  

The international fragmentation of production is not exactly a new phenomenon. Even before 

the 80’s it is possible to find plenty of examples of GVCs. At that time, however, the relevance 

of international supply chains was much lower (trade in intermediates corresponded to over 

40% of global exports compared to near 70% nowadays) and they were concentrated among 

developed countries in the so called “intra-industry” trade. 

The literature on GVCs gained its momentum as soon as it became clear that a new pattern of 

production was taking shape in the global arena: trade in intermediate goods significantly 

increased its participation in global exports (Backer & Miroudot, 2013) and began to occur 

between developed and developing nations (North-South trade in intermediates) (Baldwin & 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
4 This is actually a broader concept than international supply chains. The later typically comprises physical stages 
necessary to the production of a final good, not including input services used in production. Therefore, GVCs 
usually comprise input services such as R&D, software, design, branding, financing, post-production and post-
selling services (Timmer et al 2013). However, many articles such as Koopman et al (2014) use the two concepts 
as synonyms. In this paper we follow this literature and use the two concepts as synonyms.  



4	
  
	
  

Lopez-Gonzalez, 2013). Moreover, the stampede of GVCs gave rise to industrialization waves 

in several emerging economies such as China and more recently in eastern European 

countries such as Poland, Hungary and Czech Republic.  

According to Grossman and Rossi-Hansberg (2006), among the forces that helped to promote 

the global unbundling of production (also known in the literature as “offshoring” or “trade in 

tasks”) were the significant reduction in international transport costs and the new advances in 

information technology. The authors point out that this process has benefited to a higher 

extent the global trade in manufactured intermediate goods, mostly because of the lower 

correlation between the production of those goods and the relative factor proportion of 

countries in terms of their land and natural resources. The logic behind this idea is that a 

manufactured good can be potentially produced in any economic region in the world. The 

same does not happen to the production of an agricultural good, given its higher dependence 

on the existence of country specific comparative advantages.  

Regarding the geography of global value chains it can be said that they are markedly regional 

in nature, meaning the existence of a higher concentration of trade in intermediates goods in 

the neighborhood of large economies such as the USA, Germany and Japan5, also called 

“Headquarter economies” (Johnson and Noguera, 2012; Baldwin and Lopez Gonzalez, 2013). 

However, more recent evidence brought about by Timer at al (2014) suggests that GVCs are 

becoming truthfully global, with the progressive incorporation of more remote countries from 

several regions in the world.  

Another noteworthy aspect related to GVCs is the fact that they are not restricted to the flows 

of intermediate goods and services among countries, but they also tend to increase the 

international mobility of managerial expertise, i.e., firms usually offshore not only stages of 

production but also their whole set of best practices, helping to improve productivity in less 

developed offshoring regions in the world (Baldwin & Lopez-Gonzalez, 2013). 

The theoretical implications of the global unbundling of production to relative factor prices 

were first discussed in the works by Kohler (2004) and Antràs et al (2006), with different 

assumptions regarding factor mobility. The work by Grossman and Rossi-Hansberg (2008) 

sets up a perfect competition model where bilateral trade in tasks (stages of production) 

comes up endogenously. This work is the first in the literature to formalize the analogy 

between offshoring and a technological shock. In this sense, the model proposed by the 

authors draws the conditions under which productivity gains stemming from offshoring less 
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  Baldwin	
  et	
  al	
   (2013)	
  created	
  the	
  term	
  “headquarter	
  economies”.	
  They	
  are	
  usually	
  developed	
  economies	
  and	
  
significant	
  suppliers	
  of	
  high	
  tech	
  intermediate	
  goods,	
  having	
  a	
  fundamental	
  role	
  in	
  Global	
  Value	
  Chains.	
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efficient domestic stages of production to foreign countries may result in higher salaries and 

increased (net) demand for jobs in the offshoring nation.  

The input-output analysis carried out by Timer et al (2013) suggest that in the case of 

Germany, the outsourcing of parts of its local production chains to eastern European countries 

such as Hungary, Poland and Czech Republic resulted in net losses of jobs in sectors directly 

involved with those activities. On the other hand, there was a strong increase in net job 

positions in other sectors indirectly related to the domestic chains, particularly in services. In 

general, the results are suggestive that the whole offshoring process benefited all the 

countries involved, with the creation of net job positions in the offshoring nation (Germany) as 

predicted by Grossman and Rossi-Hansberg (2008).   

The recent literature on GVCs has also contributed to a better understanding of some of the 

ongoing structural changes in the global economy, such as: (1) the increasing economic 

interdependence among countries and its impact on the very concept of competitiveness: 

goods are nowadays “made in the world” and competitiveness is no longer obtained within 

domestic confinements alone (Timer et al, 2013); (2) Instead of specialization in final goods, 

countries nowadays specialize in stages of production and the relevant competition among 

nations is about the possible roles to perform inside GVCs; (3) the international trade 

governance has been facing new challenges regarding the imposition of trade instruments - 

such as antidumping measures - in the context of supply chains comprised by many countries. 

Also, as a consequence of the global unbundling of production, traditional trade statistics 

based on gross trade may be misleading as a measure of the competitiveness of a country 

(Koopman et al, AER, 2014). Therefore, double counting and the possible overestimation of 

the correlation between gross trade flows, income and jobs should be correctly addressed. 

Last, the trade in value added perspective has highlighted the crucial role of services to the 

competitiveness of a country (OECD-WTO 2012). 

In order to clearly identify the trade flows inside a GVC, it is necessary to trace out 

international trade in intermediates. However, this data is not available in traditional trade 

databases. The most trustable way to gather information about trade flows in intermediates is 

through the use of global input-output databases. This is the approach taken in this article.  

 

3. Data Base and Methodology 

This section describes the global input-output databases and value chain indicators used in 

this work.  
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3.1. The global input-output databases 

The global input-output databases used in this work stem from the estimation of trade flows 

among industries located in a broad set of different countries and regions. More precisely, 

these tables trace out the interrelations among producers and consumers located in either the 

same country/region or in different countries/regions (OECD-WTO 2011). 

The two basic accounting relations contained in global input-output tables are the following: 

𝑥! 𝑠 = 𝑧!" 𝑠, 𝑡
!

!!!

!

!!!

+ 𝑓!"   𝑠
!

!!!

,∀𝑖 = 1,… ,𝑁;   ∀𝑠 = 1,… , 𝑆; (1) 

𝑥!   𝑡 = 𝑧!" 𝑠, 𝑡
!

!!!

!

!!!

+ 𝑣!   𝑡 ,∀𝑗 = 1,… ,𝑁;   ∀𝑡 = 1,… , 𝑆; (2) 

where: 

𝑥! 𝑠  is the output of sector 𝑠 in country 𝑖; 

𝑧!" 𝑠, 𝑡  is the quantity of intermediates from sector 𝑠 in country 𝑖 used to produce 

output in sector 𝑡 in country 𝑗;   

𝑓!"   𝑠  is the quantity of final goods from sector 𝑠 in country 𝑖 absorbed in destination  𝑗; 

𝑣!"   𝑡  is the value added by sector𝑠 from country 𝑖; 

𝑆 is the number of productive sectors considered; 

𝑁 is the number of countries considered; 

 

Equation (1) guarantees that total output in a given sector of a given country is allocated 

between intermediate consumption and final consumption. Equation (2) shows that total 

output in a given sector reflects expenses with intermediate products and primary factors.  

The system of equations (1) and (2) can be written in matrix form as:  

𝒙 = 𝒁𝒊 + 𝒇 (3) 

𝒙 = 𝒊′𝒁 + 𝒗 (4) 

where 𝒊 is a unitary row vector of a convenient dimension.   

Considering adequate partitions of those matrixes, it is possible to build a stylized example of 

an (global) input-output matrix with two countries (A and B) and three sectors (s1, s2 e s3): 
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Table 3.1 – Stylized example of a global input output matrix 

 
Source: Authors’ elaboration. 

The construction of global input-output matrices is extremely data intensive, involving the 

consolidation and harmonization of accounting information from different countries/regions. 

This explains why these matrices are generally built with the direct or indirect support of 

international projects and organizations such as: the Global Trade Analysis Project (GTAP), 

OECD Inter-country Input-Output database (OECD-WTO), World Input-Output Database 

(WIOD). Results from this work are fully based on the information made available from these 

sources. Their structures are synthesized in Table 3.2.6: 

Table 3.2 – Description of the input-output matrices used in this work.  

 
Source: Research data and Author’s elaboration. 

At this point, some important reservations must be made: 1) the complete global input-output 

matrix from OECD is not publicly available. Only a few indicators can be extracted from its 

website and for rather aggregated sectors (18 sectors in total); 2) the GTAP source does not 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
6 This Table was adapted from OECD-WTO 2011. 

Project Institution Sources Number	
  of	
  countries Number	
  of	
  sectors Years	
  available

Global	
  Trade	
  Analysis	
  
Project

Purdue	
  University,	
  
consortium	
  of	
  27	
  

institutions

GTAP	
  Network	
  
members	
  contribution	
  
(including	
  multiple	
  
sources	
  and	
  is	
  not	
  
limited	
  to	
  official	
  

statistics)

134	
  regions
57	
  sectors	
  (GTAP	
  
commodities)

2004,	
  2007

OECD	
  Inter-­‐country	
  
Input-­‐Output	
  database

OECD

Input-­‐Output	
  Tables	
  
and	
  National	
  Accounts	
  
(use	
  and	
  production	
  

tables)

55	
  countries	
  +	
  Rest	
  of	
  
World	
  (ROW)

37	
  sectors 1995,	
  2000,	
  2005,	
  2009

World	
  Input-­‐Output	
  
Database

University	
  of	
  
Groningen,	
  consortium	
  

of	
  27	
  institutions

National	
  Accounts	
  (use	
  
and	
  production	
  tables)

41	
  countries	
  +	
  Rest	
  of	
  
World	
  (ROW)

35	
  industries,	
  59	
  
products

1995-­‐2011
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deliver a ready-to-use global input-output database. The original GTAP database must be 

adequately worked out through the methodology proposed by Johnson and Noguera (2012)7.  

The methodology proposed by Johnson and Noguera (2012) uses the proportionality 

assumption, which is the standard approach in the literature. This assumption is necessary 

because the GTAP database only gives information on the total volume of imports of 

intermediates and final goods for each importer, without discriminating the origin of those 

imports. On the other hand, for a given importer, the database gives information on the total 

volume of imports (intermediates plus final goods) from each source country. The 

proportionality assumption takes the share of each source country on the total volume of 

imports of a given importer and applies it to its total volume of intermediates and final goods 

imported.  

 

3.2. Value chain indicators  

The indicators used in this work are based on the recent literature of input-output applied to 

the analysis of global value chains (Hummels et al (2001); Daudin et al (2011); Koopman et al 

(2010, 2014); Jonhson and Noguera (2012)).   

The first indicator calculated is the so called “exported value added”, which is based on the 

concept of “trade in value added” developed by Johnson and Noguera (2012). This indicator 

captures the amount of domestic value added a given country exports to another embedded in 

the final goods consumed in the destination country (Stehrer (2012)).   

This indicator can be built taking the technical coefficient a!"(𝑠, 𝑡), which is defined as:  

a!"(𝑠, 𝑡)   =
𝑧𝑖𝑗 𝑠, 𝑡
𝑥𝑖𝑗   𝑠

 (5) 

Being 𝐴 the matrix of technical coefficients, it is possible to derive the following matrix form 

from equation (1): 

𝒙 = 𝑰 − 𝑨 !!. 𝒇 = 𝑩. 𝒇 (6) 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
7 The GTAP database version used in this work accommodates information from 133 regions instead of 134. This 
happened because, once the methodology by Johnson and Noguera (2012) is applied to the original 134 regions 
database (for 2007), it turns out that the Leontief matrix (I − A)  is singular. The reason for this was related to the 
accounting information from Cambodia. Once the information from Cambodia was aggregated in the “Rest of South 
Asia” region, resulting in the lost of 1 region, the Leontief inverse could be normally calculated.  
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.

𝒙𝟏
𝒙𝟐
⋮
𝒙𝑵

=

𝑩𝟏𝟏 𝑩𝟏𝟐
𝑩𝟐𝟏 𝑩𝟐𝟐

⋯ 𝑩𝟏𝑵
𝑩𝟐𝑵

⋮ ⋱ ⋮
𝑩𝑵𝟏 𝑩𝑵𝟐 ⋯ 𝑩𝑵𝑵

.

𝒇𝟏𝒋!
!!!

𝒇𝟐𝒋!
!!!
⋮
𝒇𝑵𝒋!

!!!

=

𝑩𝟏𝟏 𝑩𝟏𝟐
𝑩𝟐𝟏 𝑩𝟐𝟐

⋯ 𝑩𝟏𝑵
𝑩𝟐𝑵

⋮ ⋱ ⋮
𝑩𝑵𝟏 𝑩𝑵𝟐 ⋯ 𝑩𝑵𝑵

𝒇𝟏
𝒇𝟐
⋮
𝒇𝑵

 (7) 

We define the matrix 𝒇 as the final demand matrix whose typical element is 𝒇!" is the vector 

𝑆𝑥1 of final demand of the country 𝑖 for country 𝑗 products. Therefore, it is also possible to 

write the total output vector 𝒙 as follows: 

𝑿 =

𝒙𝟏𝟏 𝒙𝟏𝟐
𝒙𝟐𝟏 𝒙𝟐𝟐

⋯ 𝒙𝟏𝑵
𝒙𝟐𝑵

⋮ ⋱ ⋮
𝒙𝑵𝟏 𝒙𝑵𝟐 ⋯ 𝒙𝑵𝑵

=

𝑩𝟏𝟏 𝑩𝟏𝟐
𝑩𝟐𝟏 𝑩𝟐𝟐

⋯ 𝑩𝟏𝑵
𝑩𝟐𝑵

⋮ ⋱ ⋮
𝑩𝑵𝟏 𝑩𝑵𝟐 ⋯ 𝑩𝑵𝑵

.

𝒇𝟏𝟏 𝒇𝟏𝟐
𝒇𝟐𝟏 𝒇𝟐𝟐

⋯ 𝒇𝟏𝑵
𝒇𝟐𝑵

⋮ ⋱ ⋮
𝒇𝑵𝟏 𝒇𝑵𝟐 ⋯ 𝒇𝑵𝑵

 (8) 

Let be 𝑣 vector of value added coefficients by total product unit given by:  

𝒗 = 𝑰𝑵𝑺 − 𝑨 !. 𝒊 =

𝑰𝑺 𝟎
𝟎 𝑰𝑺

⋯ 𝟎
𝟎

⋮ ⋱ ⋮
𝟎 𝟎 ⋯ 𝑰𝑺

−

𝑨𝟏𝟏 𝑨𝟏𝟐
𝑨𝟐𝟏 𝑨𝟐𝟐

⋯
𝑨𝟏𝑵
𝑨𝟐𝑵

⋮ ⋱ ⋮
𝑨𝑵𝟏 𝑨𝑵𝟐 ⋯ 𝑨𝑵𝑵

!

. 𝒊 =

𝒗𝟏
𝒗𝟐
⋮
𝒗𝑵

 (9) 

Considering additionally the vector of bilateral exports:  

𝒆𝒊𝒋 = 𝑨𝒊𝒋𝒙𝒋 + 𝒇𝒊𝒋 (10) 

𝒆 = 𝑬. 𝒊 =
𝟎 𝒆𝟏𝟐
𝒆𝟐𝟏 𝟎 ⋯ 𝒆𝟏𝑵

𝒆𝟐𝑵
⋮ ⋱ ⋮

𝒆𝑵𝟏 𝒆𝑵𝟐 ⋯ 𝟎

. 𝒊 =

𝒆𝟏
𝒆𝟐
⋮
𝒆𝑵

 (11) 

Finally, assuming that the vectors with the circumflex superscript are diagonalized vectors, we 

can define the export in value added of country 𝑖 to country 𝑗 as: 

𝒗𝒂𝒆𝒊𝒋 = 𝒗𝒊. 𝒙𝒊𝒋 (12) 

Thus, the trade balance vector of 𝑖 in relation to 𝑗 is given by: 

𝒗𝒂𝒕𝒃𝒊𝒋 =   𝒗𝒂𝒆𝒊𝒋 − 𝒗𝒂𝒆𝒋𝒊 (13) 

The ratio of the export value added and total exports of 𝑖 can be written as: 

𝑉𝐴𝑋𝒊 =
𝒊!. 𝒗𝒂𝒆𝒊𝒋𝑵

𝒋

𝒊!. 𝒆𝒊𝒋𝑵
𝒋

 (14) 

Following Johnson & Noguera (2012) we have the following exports decomposition: 

𝒊′. 𝒆𝒊𝒋 =   𝒊′. 𝑨𝒊𝒋. 𝒙𝒋𝒋 + 𝒇𝒊𝒋 + 𝒊′.𝑨𝒊𝒋. 𝒙𝒋𝒊 + 𝒊′.𝑨𝒊𝒋. 𝒙𝒋𝒌
𝒌!𝒋,𝒊

 (15) 

These three terms have the following interpretations : 1) the first is called absorption because 

it captures the portion of country 𝑖 exports that are absorbed and consumed in the country 𝑗, 

including the final goods of origin country and also the intermediate goods of that country, 
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embedded in the consumption of own goods produced by the destination country; 2) the 

second term is called reflection, because it captures the intermediate goods produced by 

country 𝑖 that returns embedded in the final goods exported by 𝑗 to 𝑖; 3) the third term is called 

redirection and capture the sum of intermediate goods 𝑖 embedded in the goods exported by 𝑗 

and consumed in all other countries (Johnson & Noguera 2012). 

Finally, like Koopman et al (2010, 2014), we consider that the import content of exports of  𝑖 is: 

𝑉𝑆! =
𝒗𝒋.𝑩𝒋𝒊𝑵

𝒋!𝒊 . 𝒆𝒊
𝒊!. 𝒆𝒊

 (16) 

Following Backer and Miroudot (2013) it’s possible interpret this index as backward link in the 

value chain (or upstream chaining or foreign content of exports). Another index used in this 

work is the VS1, which is set for the country 𝑖 as: 

𝑉𝑆1! =
𝒗𝒊.𝑩𝒊𝒋𝑵

𝒋!𝒊 . 𝒆𝒋
𝒊!. 𝒆𝒊

 (17) 

Following again Backer and Miroudot (2013), it’s possible interpret this index as forward link 

(or chaining downstream or proportion of the total corresponding export to domestic 

intermediate goods that are re-exported by the rest of the world). 

 

4. The Brazilian economy and the phenomenon of Global Value Chains 

This section aims to present the trade performance of the Brazilian Economy over the last 

decades from a global comparative perspective. Given the implicit objective of identifying 

possible channels of connections to global value chains, the analysis will focus on trade in 

intermediates and on the quantification and discrimination by source of the value added 

created by gross exports.  

 

4.1. Some stylized facts on the trade performance of the Brazilian economy over the 

period 1995-2011 

The first question to be investigated in this article is related to the identification of possible 

signs of connections of the economy of Brazil to GVCs. It starts with an analysis of the recent 

evolution of global trade in the context of production sharing. As mentioned in section 2, the 

process of fragmentation of production among countries has been intensified over the last 

decades. The natural consequence of this ongoing process is the increase in the share of 

intermediates goods in global exports, a phenomenon that is shown in the right panel in Figure 
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4.1. Currently, more than two thirds of global exports corresponds to intermediate goods. Just 

between 1995 and 2008 this share has grown nearly 8%. Moreover, there is compelling 

evidence that the fragmentation of production has benefited developing countries at a higher 

degree, at least in aggregated terms. This is shown in the central panel in Figure 4.1, where 

the share of domestic value added generated by global exports, calculated by equation (12), is 

represented for a group of medium income (increasing line) and high income (decreasing line) 

economies8. It shows that, from 1995 to 2011, medium income countries have increased their 

share in domestic value added generated by global exports by nearly 10%, to the detriment of 

high income countries.  

An expected result of the fragmentation of production is the increase in the foreign content 

embedded in gross exports, which means less domestic value added created per unit of 

exports. For instance, in the left panel of Figure 4.1 it is shown that, in the case of China, a 

country strongly connected to GVCs, for each dollar exported, 61 cents correspond to the 

payment of domestic production factors and the remaining 39 cents correspond to the 

payment of production factors located overseas. In the case of Brazil, only 13 cents of each 

dollar exported remunerate foreign production factors (meaning 87 cents remunerate domestic 

production factors), a number close to the one found for Russia exports (10 cents)9. 

Figure 4.1 – (Left) Domestic value added generated as a share of gross exports; (Center) Share of domestic 
value added generated by global exports; (Right) Share of intermediates in global exports.  

 
Source: OECD-WTO and WIOD. Authors’ elaboration 

In summary, the stylized facts presented in Figure 4.1 suggest that the process of international 

fragmentation of production has evolved continuously over the recent decades and that 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
8 According to the World Bank Classification. 
9 Since Brazil and Russia are large commodity exporters, it is expected that both economies present a lower than 
average participation of imported intermediates embedded in their exports. That is not necessarily the case if 
manufacturing exports are considered, as will be later discussed.   
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medium income countries are the ones reaping the benefits from trade at a higher degree than 

high income countries.  

Given these findings, it is important to investigate to what extent Brazil participates in this 

process. As a first approach, we note that Brazil and Russia are the economies which, among 

the BRICS, have the highest rates of domestic value added in their gross exports. When we 

think about the new international production fragmentation context, we expect smaller rates of 

domestic value added in gross exports for integrated countries. It is worth highlighting that for 

a more rigorous analysis of major commodity exporters (such as Brazil and Russia) it is 

necessary to control for the importance of these sectors (commodities) in total exports, given 

the fact that they are structurally less integrated to GVC.  

We build some indicators (Figure 4.2) from the information available in the input-output tables 

provided by the WIOD project that may help us understand Brazil's position in the GVC 

context10. The focus is the performance of its manufacturing industry, a sector traditionally 

more integrated to GVCs, according to the international evidence.  

Figure 4.2 – Evolution of IMG/MGDP, EIMG/MGDP and DIG/TIMG  

 

 
Source: WIOD. Authors’ elaboration 

The first indicator (left-hand side panel of Figure 4.2) measures the volume of imports of 

intermediate manufactured goods over the manufacturing sector’s GDP (IMG / MGDP) for a 

set of countries. The analysis of this indicator over the period 1995-2011 reveals that, in 

general, there is a rising trend of this indicator (left panel of Figure 4.2). Specifically for Brazil, 

it is noted that the country has a IMG / MGDP slightly increasing but still below other countries 

that are commonly identified in the literature as highly integrated to GVC, such as China, 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
10 It is important to emphasize that many times we compute statistics only for the manufacturing sector 
in this article. This is justified as these industries are the most prone to the international fragmentation 
process (Timmer et al. 2012) and then are those that most interest us. 
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Korea, Germany and Mexico. Interestingly, IMG/MGDP for Brazil is close to those found in 

developed and highly efficient countries that have a more self-sufficient industry, such as 

Japan and USA.  

 The indicator for the total exports of intermediate manufactured goods over the manufacturing  

sector’s GDP (EIMG / MGDP) is shown in the middle panel of Figure 4.2. While this indicator 

reached almost 100% in 2011 for countries like Germany and Korea, it doesn't reach more 

than 30% in the case of Brazil. As expected, the manufacturing sector in Brazil corroborates 

the well established empirical evidence that low importing industries are also typically low 

exporting ones.  

The low level of international trade in intermediate goods practiced by the manufacturing 

sector in Brazil is consistent with the analysis of another indicator that express the share of 

domestic intermediate goods over total intermediate goods consumed by the manufacturing 

sector (DIG / TIGM) (right-hand side panel of Figure 4.2). Despite the global downward trend 

over the period, this indicator reached 87.5% for the manufacturing industry in Brazil in 2011, 

far above the shares found for manufacturing industries deemed references in the 

fragmentation of production, such as Germany and Mexico, with values near 65%.  

Another important indicator in assessing the degree of connection of an industry to GVC refers 

to the foreign content embedded in its exports (backward linkages). Figure 4.3 presents 

information about this indicator (VS), from the data provided by the OECD-WTO. Again, when 

it comes to the influence of foreign intermediates on the competitiveness of its manufacturing 

exports, the manufacturing sector in Brazil shows little signs of integration to international 

supply chains. In addition, most of the emerging as well as developed economies shown in 

Figure 4.3 have significantly increased their VS between 1995 and 2009, while Brazil 

remained stagnant at 11%, which is about four times lower when compared to Korea in 2009. 

For the 55 countries considered in Figure 4.3, Brazil is ranked at 53rd, just ahead of Saudi 

Arabia and the Russian Federation. 
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Figure 4.3 – Foreign content of manufacturing exports (VS) 

 
  Source: OECD-WTO. Authors’ elaboration 

When Brazil’s most relevant preferential trade agreement over the last 23 years is taken into 

consideration - the Mercosur – poor existing signs of fragmentation and specialization of 

production activities do not inspire optimism. First, the VS index for the second most important 

country in the agreement, Argentina, is only one position above Brazil (see Figure 4.3). This is 

an indication that Argentina is also relatively little integrated to international supply chains. 

Second, indicators on the total imports of manufactured intermediates over manufacturing 

GDP as well as on the total imports of manufactured goods over manufacturing GDP, 

measured for both Brazil and Argentina, are quite low from a comparative perspective with 

133 countries, as seen in Table 4.1. These results, therefore, also reinforce the general 

impression that Brazil and Argentina are countries still relatively closed to international trade. 

According to Table 4.1, the manufacturing industry in Bra 

zil ranks 132 out of 133 countries when it comes to the penetration of its total imports (M/GDP) 

over GDP.  

Table 4.1 –Supply chain indicators for the manufacturing sectors in Brazil and Argentina (year = 2007) 

 
Source: GTAP 8.1. Authors’ elaboration 

Finally, in order to assess how deep trade integration according to the value chain logic might 

be among countries in Mercosur, tables of "triangulation" were constructed, following the 

decomposition proposed in equation (15). Additional tables were built in order to track 

evidence on other relevant regional value chains, such as NAFTA (North American Free 

Trade Agreement) and the European Union as well as a “truly global” value chain called 

Value Rank Value Rank Value Rank
Argentina 48% 84/133 87% 109/133 63% 59/133
Brazil 27% 122/133 41% 132/133 27% 119/133

Intermediate	
  M/GDP Total	
  M/GDP Intermediate	
  X/GDP
Country
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"Trans-Pacific". This would allow the establishment of a relatively broader pattern of 

comparison. 

Table 4.2 – Tables of Triangulation - Mercosur (year = 2007)11 

 
 

Table 4.3 - Tables of Regional and Trans-Regional Triangulation (year = 2007) 

 
Source: GTAP 8.1. Authors’ elaboration 

The analysis of the Table 4.2 suggests that “reflection” (re-exports of imported intermediates 

back to the country of origin after they have been reprocessed in a foreign country) and 

“redirection” (re-export of the imported intermediate good to third countries) are relatively low 

for regional trade among countries in Mercosur in comparison to other regional/global value 

chains in Table 4.3. For instance, for every $100 exported from Brazil to Argentina, only 

$32.80 are redirected to other countries, of which $5.5 return to Brazil (reflection) as Brazilian 

intermediates embedded in final goods imported from Argentina. When compared to regional 

value chains in NAFTA, where reflection is around 20%, or the existing redirection in 

European regional value chains that, in the case of exports from Germany to Czech Republic, 

reaches 48% (reflection included), we note how poorly integrated are countries in Mercosur 

when it comes to the logic of regional supply chains. Last, If we consider a "Trans-Pacific" 

global value chain in Table 4.3, for every $100 exported from South Korea to China, about $38 

corresponds to South Korean intermediates that are redirected to other country destinations 

embedded in final goods exported from China, of which $ 11.2 goes to the USA. 

In summary, based on the evidence presented, it seems safe to conclude that the world 

economy has undergone a significant process of production unbundling over the last decades. 

However, Brazil’s economy does not seem to be actively inserted in this movement, according 

to information available from both its general trade liberalization indicators as well as the 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
11 Last available year for the GTAP database.  

Value	
  chain	
  in	
  Mercosur Value	
  chain	
  in	
  Mercosur
Brazil export	
  to: Argentina	
   export	
  to:

Argentina	
   Paraguay Uruguay Brazil Paraguay Uruguay
Argentina	
   77.2% Paraguay 81.0% Uruguay 75.7% Brazil 83.0% Paraguay 83.1% Uruguay 72.9%
Brazil 5.5% Brazil 4.2% Brazil 3.3% Argentina	
   2.0% Brazil 3.4% Brazil 4.5%
Uruguay 0.4% Argentina	
   1.6% Argentina	
   2.0% Paraguay 0.2% Argentina	
   1.4% Argentina	
   1.9%
Paraguay 0.3% Uruguay 0.1% Paraguay 0.3% Uruguay 0.2% Uruguay 0.1% Paraguay 0.4%

Value	
  Chain	
  in	
  NAFTA Value	
  Chain	
  in	
  Europe Trans-­‐Pacific	
  Value	
  Chain
USA export	
  to: Germany export	
  to: Korea export	
  to:

Mexico Canadá	
   France Czech	
  Rep. China	
   Japan
Mexico 75.1% Canada 72.4% France 75.9% Czech	
  Rep. 51.8% China	
   62.4% Japan 78.3%
USA 18.2% USA 20.0% Germany 2.8% Germany 11.5% USA 11.2% USA 5.4%
Canada 1.0% UK 0.8% USA 2.3% UK 3.4% Japan 3.3% China	
   3.5%
Germany 0.6% China	
   0.7% UK 2.3% France 3.3% Germany 2.4% Korea 1.1%
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existing shallow signs of integration with its regional trade partners in Mercosur when it comes 

to the supply chain logic. The next section will focus on how these movements may be 

occurring at the micro-sectorial level. 

5. The evolution of the industry perspective in the period 1995-2011 

This section addresses three specific questions12 : 1) What is the level of participation and 

distribution of domestic/imported intermediates over sectorial activity in Brazil?; 2) Has there 

been some tendency of sectorial specialization in the production of specific intermediates/final 

goods in the Brazilian economy?; 3) Is it possible to infer how the sectorial activity in Brazil 

has evolved in terms of specialization in high/low valued added stages of production over the 

last decades? 

To address the first question, Figure 5.1 (left panel) represents the evolution of imported 

intermediates consumed by 14 sectors in the Brazilian industry between 1995 and 201113, 

measured as its share on total intermediates (imported and locally produced intermediates) 

consumed by each sector. It can be seen that from 1995 to 2011, the share of imported 

intermediates on total consumption increased for all sectors in the Brazilian economy, mainly 

in high-tech manufacturing sectors, which showed a greater increase in this ratio. In particular, 

the Electrical and Optical equipments sector showed both the highest level of participation of 

imported intermediates on total consumption at the end of the period (26.4%) as well as the 

highest relative growth over the period (about 15 percentage points). Despite its significant fall 

over the period analyzed, sectorial consumption of locally sourced intermediates is still 

predominant for all sectors in the Brazilian economy (the share of domestically produced 

intermediates on national consumption of intermediates is 86.7%) and higher than expected in 

an international comparative perspective, as discussed in the previous section. The right-hand 

panel of Figure 5.1 shows the origin of the new imported intermediates consumed by each 

sector in Brazil over the period analyzed and which countries have lost ground with these 

changes. As suggested by the data, China is the country that has benefited the most as a 

supplier of intermediates to Brazil and has played a prominent role in all sectors of the 

Brazilian economy. Furthermore, the increasing presence of China as a foreign source of 

intermediates occurred predominantly at the expense of domestic participation. Therefore, 

according to information in Figure 5.1, there are some signs of trade integration under the 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
12 The analysis carried out in this section partially follows the one described in Baldwin et al., 2013, to the specific 
case of China. 
13 	
  We consider 17 sectors: 14 sectors of the manufacturing industry available in WIOD, 1 aggregated services 
sector, 1 agriculture sector and 1 extractive industry sector. 
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logic of GVC for sectorial activity in Brazil. This fact, however, was largely a consequence of 

increased bilateral trade integration with China.   

Figure 5.1 – Share of imported intermediates on total consumption of intermediates by sector in Brazil 

(1995 vs 2011) 

 
Source: WIOD. Authors’ elaboration 

The next question to be investigated is whether Brazil has developed some sectorial 

comparative advantages in the production of intermediates, controlling for the evolution of the 

world economy over the same period. Following the analysis made by Baldwin et al., 2013, 

this work used the concept of Revealed Comparative Intermediate Production Advantage 

(RIPA). The calculation of RIPA is given by RIPA = (% of sector i in total domestic production 

of intermediates) / (% of the sector i in global production of intermediates). The results of RIPA 

calculations for the years 1995 and 2011 are shown in Figure 5.2 (right-hand panel). 

According to the reported results, Brazil has reinforced comparative advantages in the 

production of low-tech intermediates and has witnessed a loss of comparative advantages in 

the production of more sophisticated ones. In particular, high-tech sectors such as transport 

equipment, Chemicals as well as Electrical and Optical equipments have lost comparative 

advantage in the production of intermediate goods (negative RIPA variation). This observed 

sectorial realocation of resources seems to be in agreement with the fact that imports of 

intermediate goods have been more significant in high-tech sectors of the Brazilian economy, 

compared with imports of intermediate goods in low-tech sectors. Thus, analysis so far is 

suggestive that Brazil’s economy has become relatively more specialized in the production of 

low-tech intermediates at the expense of high-tech ones. This sectorial dynamics seems to be 

clearly correlated with a higher share of imported intermediates previously detected for the 
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Brazilian economy, particularly in more technology-intensive sectors such as transport 

equipment, Chemical and Electrical and Optical equipment (Figure 5.1). Last, It’s worth 

mentioning that, over the same period period, there has been strong sectorial relocation of 

resources towards a greater specialization in the production of inputs related to services. In 

2011, this sector accounted for about 50.1% of total production of intermediates in Brazil, 

above the international average of 48.5% (Figure 5.2, left panel). In 1995, the international 

average exceeded the Brazilian average by about four percentage points. 

Figure 5.2 - Revealed Comparative Intermediate Production Advantage (RIPA) (year=2011) 

 
Source: WIOD. Authors’ elaboration 

Another useful concept is the Revealed Supply Chain Advantage (RSCA) (see Baldwin et al. 

2013). It can be calculated as RSCA = (Share of intermediates in total exports of domestic 

sector i) / (Share of intermediates in global exports of sector i). The results for the years 1995 

and 2011 are shown in Figure 5.3. They are suggestive that Brazil has increased (lost) 

comparative advantages in the supply of final (intermediate) goods for sophisticated 

manufacturing sectors. Moreover, Brazil has increased (lost) comparative advantages in the 

supply of intermediates (final goods) in less sophisticated manufacturing sectors. These 

findings seem to be consistent with previous results. First, we note that for those sectors that 

have presented growth in comparative advantage in the production of intermediates (positive 

RIPA) there has been also an increase in the comparative advantage in the supply of 

intermediates via exports (positive RSCA variation). Second, for those sectors in which Brazil 

has lost comparative advantages in the production of intermediates (mostly technology-

intensive sectors), there has been a tendency towards greater specialization in the exports of 

final goods (negative RSCA variation) as well as higher penetration of imported intermediates.  
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Figure 5.3 - Revealed Supply Chain Advantage (RSCA) 

 
Source: WIOD. Authors’ elaboration 

Considering the sectorial structural changes underway, the next question to be examined is 

whether Brazil's economy is moving “up” or “down” in value chains. It is generally said that a 

given sector has "moved up" (moved down) in a given value chain when it becomes more 

specialized in higher value-added (lower value-added) tasks. 

In Figure 5.4 it is possible to trace out how Brazilian sectors have evolved in terms of value 

added created per unit of output14 produced. It is expected that, at least in part, changes in the 

ratio of value added per unit of output may keep a correlation with structural changes in the 

production of intermediates for the Brazilian economy. In this regard, it is observed that the 

sector of Electrical and Optical equipments, which has witnessed a significant increase in the 

consumption of imported intermediates over the period 1995-2011, "moved up" in value chain. 

This fact suggests a move towards specialization in more sophisticated stages of production. 

Other equally sophisticated sectors, such as Transportation and Chemicals Equipments, have 

witnessed a decline in the ratio of value added created per unit of output produced, suggesting 

specialization in less "noble" stages of their respective value chains. The transportation 

equipment sector includes companies such as Embraer, which is deeply inserted into GVC. 

Other sectors that have experienced significant penetration of imported intermediates also 

"moved down" in their international supply chains, as seems to be the case of the Textiles and 

Apparel industries, which became relatively more specialized in less noble stages of their 

value chains. Finally, the services sector, which has strategic importance to the manufacturing 

industry, also showed loss of its value added per unit of output produced, suggesting 

specialization in less sophisticated stages of production. 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
14 This analysis does not mean causality. Other factors (not necessarily related to the formation of GVC) may be 
affecting sectorial productivity in Figure 5.4. As long as these sectors are affected evenly, we can assign the 
observed effects to the process under investigation.  
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Figure 5.4 – Average annual growth of value added per unit of output produced (1995-2011) 

 

Source: WIOD. Authors’ elaboration 

In summary, there seems to have signs of a progressive international productive integration 

for all sectors in Brazil, when it comes to the participation of imported intermediates in local 

industry consumption. This process has been more intensive in high-tech sectors of the 

Brazilian economy and the main source of imported intermediates has been China, which has 

gained ground at the expense of Brazil's local production of intermediates. Another relevant 

point is that Brazil’s economy seems to be developing revealed comparative advantages in 

the production of low-tech intermediates. Furthermore, when it comes to exports, the indicator 

on the revealed comparative advantage in supply chain (Figure 5.3) suggests that high-tech 

exporting sectors in Brazil have become more specialized in the exports of final goods 

whereas low-tech exporting sectors have become more specialized in the exports of 

intermediates. Finally, as long as structural changes underway have exerted some influence 

on the behavior of sectors in terms of value added per unit of output produced, technology-

intensive sectors, such as Transport and Chemical Equipment, seem to have “moved down” 

towards greater specialization in less noble stages of the their value chains. An exception was 

the high-tech Electrical & Optical Equipment sector, which seems to have “moved up” towards 

greater specialization in tasks that generate higher value added per unit of output produced. 

Finally, it should be highlighted that the whole analysis made so far says nothing about job 

creation or losses related to the ongoing structural changes just described. As suggested by 

the theoretical analysis developed in Grossman and Rossi-Hanberg (2008) and the empirical 
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evidence showed in Timmer et al. (2013) for the case of Germany, it is very likely that the 

ongoing process of integration of the Brazil's economy detected at the sectorial level be, in the 

end, a net job creator. For a more rigorous analysis, however, the concept of value chain must 

be put into a broader perspective, taking into consideration the sectors both directly and 

indirectly involved in the production of a given final good. This is surely a promising and highly 

relevant research agenda for Brazil. 

 

6. Public Policy Implications  

The growth of global value chains has given new impetus to the debate on industrial policy in 

Brazil and worldwide. Old paradigms, such as the imperative of local consolidation of 

production chains or even the essentiality of high value added exports for sustainable long run 

growth have become increasingly challenged. For instance, current industrialization levels 

achieved by emerging Asian as well as Eastern European countries were fully based on the 

international fragmentation of production and the consequent increase in the foreign content 

embedded in their exports, resulting in less domestic value added per unit of exports. 

However, as already mentioned in the text, the significant price competitiveness achieved by 

exports in these economies, which are reflected in a significant increase in total volume 

exported, have enabled a progressive growth in their participation on the total value added 

generated by global exports. 

Having recognized the growing importance of the integration of Brazil’s economy to 

global/regional value chains, local debate in the country has focused on the creation of public 

incentive mechanisms devoted to the development of domestic high value-added stages of 

production, particularly in sectors more prone to the creation of technological externalities, 

such as aerospace, electronics and telecommunications. An example of these kinds of public 

policies in Brazil was the creation of RECOF15, which allows tariff exemption of imported 

intermediates used in the exports of specific sectors as well as maximum efficiency in customs 

clearance procedures, a critical factor for “just in time” operation in global value chains. 

However, it is important to note that some other public policies currently under implementation 

by the Brazilian government, such as the exigency of local content requirements for specific 

sectors as well as other public incentives aiming to the consolidation of fully domestic 

production chains, seem to be conflicting with the very market-oriented logic of global value 

chains, which demands as more flexibility as possible on the choice of intermediate suppliers.  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
15	
  Customs	
  Regime	
  of	
  Industrial	
  Warehouse	
  under	
  Computerized	
  Control,	
  created	
  in	
  1997.	
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It seems not reasonable to believe on the existence of a single key requirement for the 

integration of a country into global value chains. However, there seems to exist a set of public 

policies that may help to create the necessary conditions for integration, according to the 

reality of each country, without being able, however, to assure their sufficiency. In the case of 

Brazil, the implementation of public policies of horizontal nature seems to be more important 

than industrial policies focused on the correction of market failures in specific sectors of the 

economy. Examples of such horizontal policies are those focused on the general reduction of 

high transaction costs in the country. In this regard, a set of important issues must be tackled 

by the government, such as: 1) a existing logistic infrastructure that gives clear signs of 

exhaustion, 2) the persistence of high import tariffs and non trade barriers to trade that seems 

to contribute to Brazil’s global trade isolation 3) the poor quality of the domestic business 

environment, and 4) the low level of education of country’s labor force. 

Without denying the strategic importance of sectorial policies for sectors where there are clear 

signs of externalities to be encouraged, it is quite unlikely that they would reach the fullness of 

their objectives without a significant improvement in the country’s current overall business 

environment. In other words, when total factor productivity is low in the country, the expected 

social returns of sectorial policies tend to be low as well, mainly in sectors such as 

manufacturing, where over 67% of total domestic labor force involved in the production of a 

final good is located in other sectors of the economy, such as services (37.2%) and agriculture 

(29.6%)16. Therefore, the current government’s focus on sectorial policies in detriment of 

horizontal ones may prove to be misguided, even in the case where sectorial market failures 

could be clearly detected by policy makers, which is quite unlikely. On the other hand, policies 

devoted to improve systemic efficiency on the use of productive resources in the economy 

seem to be the ones to maximize expected social returns.  

The next two subsections deal with two apparently necessary conditions to the integration of a 

country to global value chains, according to the recent empirical literature on global value 

chains: Trade facilitation and Preferential Trade Agreements.  

 

 

 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
16	
  This	
  number	
  comes	
  from	
  author’s calculation based on WIOD database. The methodology is available upon 
request.  
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6.1. The importance of trade facilitation for international trade in parts and 

components 

The latest ranking on the quality of logistics released by the World Bank (2014) puts Brazil at 

position 94 out of 160 countries, when it comes to the efficiency of customs. Best positioned 

than Brazil are the customs of smaller developing countries like El Salvador, Paraguay and 

Ecuador. 

The empirical literature on the importance of delays for international trade is relatively recent 

and seeks to quantify the impact of time on trade flows. According to Djankov (2006), the 

impact of one day of delay can mean over 1% less of exports for a country. Nordas & 

Piermartini (2004) highlight the importance of time in global value chains, putting the quality of 

logistics in a country as a necessary condition to its integration into GVC, even more important 

than the reduction of import tariffs. 

More recently, the influential work by Hummels et al (2013) developed a methodology for 

calculating the tariff equivalents of a “one day delay” at customs for more than 4000 products 

at the HS4 disaggregation level. According to author's estimates, each day of delay in transit 

may cost, on average, from 0.6% up to 2.1% of traded cargo’s value. Furthermore, Hummels 

et al (2013) points out that the sensitivity to delays for manufactured parts and components is 

about 60% higher compared to other products, such as standard commodities. The strong 

growth of global trade by air witnessed in recent decades seems to corroborate the estimates 

made by the authors17. 

In Brazil, the average time spent on customs procedures at ports is about 17 days for imports 

and about 13 days for exports (World Bank, 2013). The average delays for clearance at ports 

in the United States, for instance, is about 5 days. Translated into an ad valorem equivalent, 

using estimates of per day costs of delays by Hummels et (2013) and bilateral trade flows for 

Brazil from WITS (World integrated Trade Solution, World Bank), total costs of delays at 

customs in Brazil may represent a additional tax of 13.04% on Brazil’s exports, and an 

additional protection barrier of 14.20% for imports in 2013. It is noteworthy that weighted 

average import tariffs in Brazil reached 7.80% in the same year.  

Simulations conducted by Ferraz et al (2014a), through a dynamic computable general 

equilibrium model18, suggest that if delays at customs in the country were reduced by over 

40% on average, there would be a positive impact on real GDP of around 2.3% per year by 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
17	
  Between	
  1965	
  and	
  2004,	
  global	
  trade	
  by	
  air	
  grew	
  2.6	
  times	
  faster	
  than	
  maritime	
  trade.	
  	
  
18	
  The	
  model	
  used	
  was	
  the	
  dynamic	
  version	
  of	
  the	
  static	
  GTAP	
  model.	
  A	
  thorough	
  description	
  of	
  the	
  model	
  may	
  
be	
  found	
  in	
  Ianchovichina	
  and	
  Walmsley	
  (2012).	
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2030. Regarding countries’ performance on trade in manufactured goods, the impact would be 

positive by 26.5% for export volumes and by 11.64% for imports, by 2030. The reduction in 

delays at customs would also mean significant and increasing gains for the economy as a 

whole, as suggested by Figure 6.1.  

Figure 6.1. Additional Cost Savings for Imports and Exports in Comparison to the Baseline Scenario 

(US$bi, 2013) 

 

Source: GDyn and authors’ elaboration 

Finally, as manufactured goods tend to be relatively more benefited, there would be a 

tendency to increase the share of manufactured goods in Brazil’s total exports, apparently 

reverting the ongoing concentration in low-value added commodities. 

 

6.2. Preferential Trade Agreements 

The empirical literature on Preferential Trade Agreements (PTA) and Global Value Chains 

(GVC) is also relatively recent and, in general, concentrates on the identification of a likely 

causality between the formalization of a PTA and the development of GVC. Examples of this 

empirical literature are the articles by Blyde et al (2013), Hayakawa & Yamashita (2011) and 

Orefice & Rocha (2011). So far, only positive correlations between PTA and GVC could be 

found in empirical works, given that, according to Blyde et al (2013), the econometric models 

treated in the literature may suffer from misspecification problems such as endogeneity (i.e. a 

PTA may induce the formation of GVC, but pre-existing productive integration may also create 

the demand for the formation of a PTA). 
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According to Baldwin et al (2012), the possible channels through which a PTA can generate 

the necessary incentives to integration into GVC are: 1) reduction of import tariffs and 2) 

establishing of common disciplines in several areas such as investments, trade facilitation and 

technical barriers to trade as well as sanitary and phyto-sanitary measures (deep integration). 

Considering that the empirical indications in the literature are causal and that Brazil is 

interested in strengthening their productive integration via the formation of PTA, which one of 

its trade partners should Brazil prioritize? A possible way to address this question is by 

extending the concept of "natural trading partners" that comes from the regional integration 

literature (Wonnacott and Lutz, 1989; Krugman, 1991; Venables, 2003; Ferraz, 2012). 

According to this literature, the formalization of preferential agreements with the most efficient 

suppliers (natural trade partners), at the expense of the less efficient ones, may result in trade 

creation (a social welfare improvement). When it comes to the logic of trade in value added, 

backward and forward linkage indicators may prove useful to the extension of this concept. In 

the case of the backward linkages, the higher the relevance of a given country as a source of 

intermediates to exports in Brazil (backward linkages), the greater the potential for the creation 

of an international supply chain involving Brazil. By the same token, but from the perspective 

of the use of exports of intermediates produced in Brazil, the greater the relevance of Brazil as 

a source of intermediates to be used in a given country’s exports (forward linkages), the 

greater the potential for the creation of an international supply chain involving Brazil (in this 

case as a seller of intermediate goods, rather than a buyer). 

The decomposition of the two indicators for trade relations in Brazil can be seen in Figure 6.2 

The left panel shows the backward linkages involving Brazil and a set of trade partners. It 

suggests that China, NAFTA and the EU account for over 54% of the foreign content in 

Brazil’s exports, and, on average, the most important region in the composition of the foreign 

content is the EU, with about 25%19. On the right panel (forward linkages), It can be seem that 

these same three regions receive on average more than 60% of the intermediate goods 

exported by Brazil. Again, the European Union stands out as the most important region, and it 

is the destination of almost 38% of the intermediates exported from Brazil. 

The data presented in Figure 6.2 suggest that if policymakers in Brazil intend to encourage the 

formalization of preferential trade agreements as a way to incentivize the integration of Brazil 

into global value chains, the more likely (natural) partners to achieve this goal would be the 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
19 Simple average taken across sectors. 
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European Union, NAFTA region and China. These regions are also "natural partners" of Brazil 

if we consider the traditional Vinerian definition (Viner, 1950).20 

Figure 6.2 - Decomposition by Region of Backward and Forward Linkages to Brazil (year = 2011) 

 

 

Source: WIOD. Authors’ elaboration 

The fact that the EU is a natural partner of Brazil, also under the logic of global value chains, 

generates even greater expectations about the possible conclusion of a PTA between 

Mercosur and the EU, currently under negotiation. Simulations of a PTA between the EU and 

Mercosur were analyzed in Ferraz et al. (2014b), through the use of a static computable 

general equilibrium model. For the specific issue of causality between PTA and GVC, the 

authors argue that the use of CGE models are generally more appropriate than traditional 

econometric analysis to tackle this problem, because the achievement of a PTA can be 

always characterized as an exogenous shock by construction. Therefore, the potential for 

integration into value chains was measured by a simulation of a hypothetical cut of 100% of 

bilateral trade tariffs and quotas between the countries of both blocs. Backward and forward 

linkages were measured before and after the simulation of the agreement. For the first 

indicator, the simulations suggest that the EU would increase its share in the imported content 

embedded in Brazil’s exports of manufactured goods from 24% to over 32%. On the other 

hand, for the second indicator, the fraction corresponding to the EU as a buyer of the 

intermediates exported by Brazil would increase from 32% to 37%. 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
20 It could be argued that the results are biased to the EU due to the fact that the database used has mostly 
European countries, which would be causing an aggregation bias in favor of the EU. However, we made the same 
calculations for the year 2007 with an aggregation much less concentrated in Europe using the estimated IOT 
through the GTAP data and we obtained the same conclusion. The results are available upon request. 



27	
  
	
  

 

7. Final remarks 

The analysis performed in this work translates the continuing evolution of the global 

unbundling of production into data and highlights the still modest participation of the Brazilian 

economy in this whole process. However, despite its low participation, some important lessons 

extracted from this ongoing process may prove useful to the current debate by policy makers 

in Brazil.  

For the private sector in Brazil, the growing importance of GVC imposes a new strategic 

repositioning for companies that aim sustained competition in this new paradigm. Among 

others, the concept of productivity ceases to be local and must now be thought globally, 

meaning that local competitiveness becomes a function of other countries’ competitiveness, 

following the logic of specialization in different stages of production according to regional 

comparative advantages.  

For the government and policy makers in Brazil, old dogmas such as the need to consolidate 

fully domestic production chains or even the essentiality of exporting high value added goods 

might now be questioned by the huge gains in competitiveness achieved by companies 

operating in a fragmented way along GVC. This strategy usually results in the creation of low 

value added per unit exported, due to the significant foreign content embedded in the exports 

of countries connected to international supply chains. However, competitive gains resulting 

from fragmentation are generally enormous, meaning much higher volumes of exports for 

connected countries. In the end, the fall in value added created per unit exported is offset by a 

higher volume of exports, resulting in an increase in the total factor income earned from 

exports. China and some eastern European countries such as Czech Republic, Hungary and 

Slovakia are perhaps paradigmatic examples of this strategy.  

In the case of Brazil, the analysis is suggestive of an economy with shallow signs of 

integration to GVC as well as a manufacturing industry still very self-sufficient, given the 

intensive use of domestic intermediates and the relatively high value-added generated per unit 

exported. In this sense, the current productive structure in Brazil resembles the ones found in 

some developed countries such as the USA and Japan, but with productivity parameters by 

far below.  

Sectorial analysis in Brazil reveals a rising consumption of foreign intermediates, especially in 

high-tech sectors such as electronics and transport equipment. From a global perspective, 

these are sectors that traditionally operate in GVC and, therefore, tend to have a higher level 
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of foreign content embedded in their exports. Therefore, it seems crucial that policy makers in 

Brazil understand thoroughly, and realistically, the operating logic of these chains before 

suggesting any sector-specific policies that may eventually stop this process in favor of the 

local production of intermediates.  

Finally, given the evident exhaustion of total factor productivity in Brazil, the insistence on 

sectorial industrial policies does not seem to be the most promising way to increase economic 

integration into GVC. In this regard, the focus on horizontal policies may prove a much more 

efficient path towards a more competitive and dynamic economy, helping to build a level 

playing field where resources may be better allocated. For instance, this study emphasized 

the importance of increasing the efficiency of ports and a move towards a more open 

economy through the formalization of PTA with "natural partners", taking the extended 

definition proposed in this work. 
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