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Abstract

:

This paper examines the subnational dimension of regional value-added transfers in multiscalar value chains in Brazil by analyzing the local content embedded in trade. This study reveals distinct spatial-based connectivity patterns within subnational and global value chains. An input–output model is employed to estimate the trade in value added from different Brazilian regions. The findings demonstrate that economically advanced regions, such as Southeastern Brazil, are both globally and nationally integrated and therefore stand to benefit from both types of integration. Conversely, subnational peripheries in the North and Northeastern states of Brazil play a crucial role in supplying raw materials for both domestic and global flows. These regions exhibit a clear profile of export dependency with low value-added content in trade. Consequently, our trade measures highlight a spatial concentration of development opportunities characterized by a distinct core–periphery pattern within the country. This imbalance in territorial capacity limits the potential for these regions to derive economic development benefits from integration into value chains.
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1. Introduction


Understanding the relationship between uneven development and integration into so-called global value chains (GVC) is one of the main objectives of this framework (Gereffi 1994, 2019a, 2019b). In this regard, our analysis focuses on the implications of governance patterns of multinational companies (MNC) worldwide, evaluating their further development and industrial upgrading paths in a context of increasing fragmentation of production (Gereffi 2019a; Mudambi and Puck 2016; Mudambi et al. 2018; Baldwin 2006, 2008). However, despite the theoretical and analytical advances related to upgrades and development opportunities for local producers (Humphrey and Schmitz 2002), GVC-related evidence still lacks the explicit inclusion of the subnational scale when attempting to understand the potential for regional development and the increase in the quality of linkages across both domestic and global value chains (Mudambi et al. 2018; Verbeke and Asmussen 2016). From this perspective, the mode of regions participating in the value chain does not focus on the production of certain goods and services but focuses on a certain production link in the product value chain based on their respective resource endowments so as to obtain the largest trade gains (Liu et al. 2021).



To deal with this gap, the geographical dimension of Brazilian value chains is explored, providing evidence of the subnational role of regional engagement in different value chains. For this purpose, we explore two main issues. First, we explore the trade-offs of value-added traded between domestic and global destinations according to the stages of the value chain. We include the subnational component in the theoretical and empirical field of our GVC studies, using trade in value-added (TiVA) statistics and an index of the regional value chain’s participation (Koopman et al. 2014) within an input–output framework at a regional level based on the hypothetical extraction method (HEM) (Los et al. 2016; Haddad et al. 2020; Timmer et al. 2019). Second, we define the connectivity patterns of local integration in value chains. We classify the different patterns of integration into both subnational and global value-added trade flows, providing empirical elements to discuss the potential for regional development opportunities in the Brazilian states (Gui and Paolo Russo 2011; Lang et al. 2022).



From this scope, we analyze the hierarchical dimension of the leading roles of Brazilian states regarding the engagement patterns of uneven development and further map the potential benefits or losses when regions integrate into the GVC. Notably, the case of Brazil is adequate for multiscalar analysis due to its characteristics, including its economic geography and subnational disparities. Aspects such as the size of the country (population, area, and GDP) and its diversity in natural resource endowments, including agricultural resources, climate divide, and water and mineral availability, allow the creation of complex chains on a national and global scale (Azzoni and Haddad 2018; Silveira-Neto and Azzoni 2011). These aspects imply a structural divide in regional assets, leading to a clear-cut core–periphery pattern in which the Brazilian states play different roles in production networks both internally and internationally. On the one hand, the domestic architecture of production networks tends to be governed by the southeastern central areas—mainly Sao Paulo and Rio de Janeiro—which coordinate the DVC as suppliers of the highest intensive-value-added levels to the rest of the country. In contrast, the poorer peripheral Northern and Northeastern states tend to be more connected to the GVC as suppliers of natural resources for global nodes, such as Asian, North American, or European production centers (Guilhoto et al. 2015; Lee et al. 2018; Sturgeon 2016).



The importance of the Brazilian domestic market has intensified in recent years, leading to increasing rates of domestic value added (DVA) embedded into Brazilian exports (Montalbano and Nenci 2014; de Araújo et al. 2020; Perobelli et al. 2019). However, no previous research has analyzed how, in this inward-oriented form of integration into international markets, the different subnational regions are participating in value creation, nor how domestic value chains are connected to global value chains. Moreover, this raises doubts as to what extent peripheral areas benefit from the interaction of national and international chains (Duan et al. 2023). Building on this case study, other studies considered the analytical scope of well-known country-level value chains’ participation indicators based on trade in value added (TiVA) measures, answering the calls for the incorporation of a multiscalar approach to building a broader picture of spatial value chains (Mudambi and Puck 2016; Timmer et al. 2019; Haddad and Araújo 2020).



Furthermore, to better understand the uneven development opportunities available to the Brazilian regional economy, this paper extends the GVC-related analysis of TiVA, including an explicit subnational dimension and a classification of different forms of integration considering the interaction of national and global scales. We redefine the theoretical–analytical outline of the spatial dimension of value-added flows in the context of both DVC and GVC. We deal with the structural path of both direct and indirect input–output linkages, emphasizing the delimitation of their frontiers and boundaries (Smichowski et al. 2016; Meng et al. 2017). This approach extends the analytical scope of well-known country-level participation in value chain indicators. It responds to the calls to incorporate a multiscalar approach to building a broader picture of spatial value chains (Mudambi and Puck 2016; Mudambi et al. 2018; Timmer et al. 2019; Haddad and Araújo 2020; McCann and Mudambi 2005), thus allowing us to obtain a better understanding of the uneven development opportunities available to the Brazilian regional economies.



It is important to stress that we do not attempt to analyze the evolution of value chains’ integration and regional development patterns. Furthermore, we identify structural features that provide new insights into the theoretical and policy-based issues of uneven development opportunities. We do not explicitly explore the temporal dimensions (Meng et al. 2017; Meng and Yamano 2017), the measurement of value capture (Whitfield et al. 2020; Coe and Yeung 2015), upgrading (Gereffi 2019a), and the feedback’s direct and indirect effects on multi-country input–output tables (Hewings and Oosterhaven 2015). Our estimates are based on the mapping of interdependent value-added flows across subnational borders (Haddad and Araújo 2020), which enable us to propose a structural typology of the potential to increase quality linkages.



This article contains five sections. The first analyses how a multiscalar perspective of value chain analysis contributes to a better understanding of uneven development; afterward, the characteristics of Brazil’s economic geography are briefly described. The third section presents the methods and data used in the analysis. The fourth section discusses the main results, and finally, we present our conclusions and their implications.




2. Core Dimensions of Spatial Interactions within Value Chains


2.1. From Global to Local


One of the original challenges of our GVC analysis, which was derived from the influence of world–systems theory in this framework, was to explain the uneven patterns of development based on the countries’ specialization in different functions or stages of global production (Gereffi 1994). Most recent studies have associated integrating into GVC with different positive outcomes that lead to economic development through different stages of industrial upgrading (World Bank 2020). This approach is generally optimistic and assumes that global integration is beneficial for economic development by creating comparative advantages to incorporate more value added into trade (Baldwin 2006, 2017; Pickles and Smith 2016). This optimism has pushed into the background—when not left aside—the initial interest in understanding the causes of uneven development.



Another dominant characteristic of GVC analysis has been its methodological nationalism, taking nation-states as their main, if not unique, unit of analysis. This type of approach could provide novel results when the inherent multiscalar organization of the GVC is considered. However, the analysis of the subnational characteristics of value chains as part of the explanation of countries and regional positions is still missing (Fold 2014). There is little evidence in the GVC literature of analyses at different scales (Sturgeon and Gereffi 2008; Gereffi et al. 2005; Baldwin and Venables 2013; Los et al. 2015). Some studies in this direction point out that national integration into GVC is associated with a greater spatial concentration within countries (Kelly 2013; Smith 2015) and that benefits from the global integration of peripheral regions are very limited (Scholvin et al. 2019, 2020; Coe et al. 2008). However, evidence is still scarce about the channels that could explain this process and how DVC and GVC interact to promote or constrain regional economic development. In this sense, territorializing GVC analysis is crucial for understanding uneven development both within and across countries.



MNC are essential agents for explaining the organization and coordination of Global Production Networks (GPN) in a context where their location decisions have become increasingly complex and strategic (Iammarino and McCann 2013). These decisions include determining not only sites of production but also networks of suppliers and intra-industry trade and knowledge flows (Markusen 1989; Buckley et al. 1976). In this sense, the locational advantage of MNCs is increasingly defined at a subnational scale (Mudambi et al. 2018; Verbeke and Asmussen 2016; Rugman and Verbeke 2004). They help create hierarchies of places that define how value chains are organized and how each of these places contributes to value creation and, further, can benefit from participation in GVC. Thus, discussing aspects of regional integration within countries and combining them with trade between countries is necessary to identify the determinants of spatial heterogeneity and local capacity differentials (Iammarino and McCann 2013; Beugelsdijk et al. 2010; McCann 2008). The subnational coordination of value chains is based on spatially dependent assets (Teece 1986; Schotter et al. 2017), particularly innovation advantages, which depend on the combination of local resources and global connections (Bathelt and Li 2014). Consequently, not all regions are equally prepared to participate in and obtain benefits from global integration, and their position can deeply explain their development opportunities within the DVC.




2.2. Local Dimension of Value Chains: Within-Country Value-Added Trade


The global production networks framework (GPN) literature has highlighted the territorial aspects of globally fragmented production (Coe and Yeung 2015). Refs. (Boschma and Frenken 2006; Rodríguez-Pose 2021; Yeung 2021) have stressed the need to combine the contributions of this approach with those of evolutionary economic geography (EEG). These are two of the most influential strands in economic geography and regional studies for the understanding of uneven development. The GVC framework has a relatively narrower approach based on inter-firm relationships and the analysis of trade in value added (TiVA) flows. Territorializing this type of analysis can also play a complementary role in understanding how spatially uneven patterns emerge, including some aspects of the fields of international and development studies that GPN and EEG do not always address.



Instead of gross flows of exports and imports, TiVA statistics, which are generally used in GVC studies, show how much of the added value generated by regions is distributed across the value chain network. From a global perspective, empirical evidence at a national scale suggests that the fragmentation of production has led developing countries to perform low value-added functions/activities, serving mainly as providers of raw materials to the large global nodes. The larger nodes specialize in the sophisticated and upper level of the value-added stages of production (Baldwin and Venables 2013; De Backer et al. 2018; Gereffi et al. 2010; Kowalski et al. 2015). Territorializing GVC implies analyzing to what extent this global trend is also reproduced within countries. It is possible to find some pockets of efficiency and globally competitive regions in developing countries, and the large ones may be able to build their own internal DVC as part of their development process. In this sense, local characteristics, such as access to knowledge, extensive markets, skilled labor, or even natural resources, can promote the heterogeneity of functional roles within these countries and globally (Iammarino and McCann 2013; Atienza et al. 2018), building a complex picture of interactions between DVC and GVC.



The regionalization of value chains involves diverse connectivity patterns across national and international scales, significantly impacting regional economic development opportunities (Atienza et al. 2020). Therefore, as a first approach to understand how the interaction of different spatial scales of trade in value added could affect regional development patterns (and opportunities), we consider some dimensions of subnational trade-based relations along with different value chains.



There are two main aspects to the spatial interdependence of value chains. The first depends on the characteristics of the regional economic structure, with participatory emphasis on the stage along the production chain (industrial pool), which determines the ability to generate, transfer and capture value (Coe and Yeung 2015). The second has to do with the industrial potential of the specialized stage in existing production chains, which can make the region a strategic trade partner in the supply of intermediate inputs, strengthening the levels of connectivity and interaction of the spatial reach of value-added trade flows.



The reach of GVC connectivity has been considered an important economic development strategy, considering the linkage and distribution of value, which may have different spatial boundaries (Lang et al. 2022; Milanovic 2016). Trade in value added through industrial linkages and within country regions provides relevant elements to understand the development potential of participating in chains. Furthermore, to address this shortcoming, we follow Brüntrup and Herrmann (2014) and Gui and Paolo Russo (2011), the authors of which propose some typologies of trade integration, on patterns of integration in value chains to identify connectivity characteristics of value-added flows. Overall, structural elements of local economies; the industrial pool at the sectoral activity level, which relates to the upgrading potential in proving that local value was added; and the interaction of spatial scales, specifically the geographical reach of trade flows can be used as starting points to analyze connectivity patterns. First, the level of value added in trade depends on the location of assets and endowments in the regions and the level of diversification or productive specialization. Local productive aptitude is relevant to understanding the connectivity profile of value chains and the industrial content incorporated into production and trade (provider of intermediate inputs). Second, interactions at multiple scales (within-region and within-country) are influenced by the role played by regions in orchestrating the functioning of value chains. Regional hierarchies, mainly on the demand side, are essential to explain the direction and content of trade flows.



Figure 1 and Table 1 provide four potential scenarios of regional integration into value chains from this multiscalar perspective associated with different economic development opportunities and outcomes (Gui and Paolo Russo 2011)1. The input–output methodology is commonly used to analyze regional integration through value-added flows. The participation of regions in value chains is identified through trade in value added, which depends fundamentally on forward and backward linkages and the structure of the final demand. Therefore, by assessing the level of trade and the extent of flows (local or international demand), it is possible to determine the potential benefits of integration for regional development (Table 1).



Given these characteristics, the regional position in domestic value chains (DVC) and global value chains (GVC) is intricately linked to the region’s ability to harness advantages from global integration. Consequently, this relationship can help elucidate variations in patterns of uneven development, as outlined in Table 1. In this study, we conduct an empirical analysis focusing on Brazil to shed light on these aspects, as discussed in the following section.





3. Brazilian Regional Inequalities


In the context of growing globalization, Brazil has singular characteristics that are useful to understand the interaction of DVCs and GVCs in developing countries and how their architecture can contribute to the persistence of uneven patterns of territorial economic development.



The country of Brazil has a large domestic market and a relatively closed economy, with some level of trade protection in many industries (Sturgeon 2016; de Araújo et al. 2020; De Backer et al. 2018). Furthermore, Brazil’s area represents about 85% of Europe—all non-Russian Europe fits into the country—and is larger than the continental U.S. This extensive area shows a substantial diversity in socioeconomic and environmental ways of living. Furthermore, the weather and the availability of natural resource endowments imply pronounced and persistent regional inequalities in terms of the local structure of production (Silveira-Neto and Azzoni 2011; Azzoni and Haddad 2018).



The large economic centers in the Southeast macro-region, including the states of São Paulo, Rio de Janeiro, Minas Gerais, and Espírito Santo, dominate the national economy (Figure 2). This core region represents just 11% of the territory but 53% of the national GDP and 42% of the population as of 2017. These states also have the highest concentrations of the leading educational and R&D hubs, the financial market, the manufacturing industry, and close to 60% of foreign direct investment (FDI) (Barroso 2016). Following the regional hierarchies, the southern Brazilian region has the second greatest regional economic importance, with 14% of the population, 16% of the GDP, and above-average levels of per capita income, education, and labor quality. In contrast, the poor Northeast macro-region covers nine states, 27% of the population, and 15% of the GDP as of 2017. This area could never reach a level of per capita income above half the national average (Azzoni and Haddad 2018). The south region is the second highest in terms of economic importance, with 14% of the population, 16% of the GDP, and above-average levels of per capita income, education, and labor quality. Finally, the large and sparsely populated areas in the North and Mid-West regions specialize in natural resources oriented towards the international markets, with grains and cattle in the Mid-west and mining in the North.



Figure 2 shows the contrast between the core–periphery pattern of the Brazilian economic geography in terms of GDP and the uneven spatial patterns in export orientation, which is strongly concentrated in the peripheral states in the Midwest and North regions. The importance of the domestic market has intensified in recent years, leading to increasing rates of domestic value added (DVA) being embedded into Brazilian exports (Montalbano and Nenci 2014; Perobelli et al. 2019). However, no previous research has analyzed how the different regions of the country participate in value creation, how domestic value chains are connected to global value chains, and to what extent peripheral areas benefit from the interaction of national and international chains.




4. Methodology


We used the 2015 interregional input-output (IRIO) table estimated by the Regional and Urban Economics Lab at the University of São Paulo (NEREUS-USP), covering 27 regions (federative units) and 67 industries2. The table is the latest public IRIO available online (the details of the methodological procedure can be found in (Haddad et al. 2017)). Regarding the data and time, evidence on the input and output suggests that tables represent interregional and interindustry dependence on the economic structure, which tends to maintain stability over time. In this regard, (Los et al. 2016) indicates that the fragmentation of production has modest changes over time, thereby allowing the assumption that economic structure can be analyzed from IO tables.



In our application, the DVC accountability regards the interregional VA flows, as it means focusing on the final interregional demand structure, whereas the GVC’s integration measures the amount of VA embodied in the exports vector in the final demand (Haddad et al. 2020; Timmer et al. 2019; Meng et al. 2017; Visentin and Guilhoto 2019). Although TiVA accounting has been predominantly used in the GVC approach at the national level (Los et al. 2016; Baldwin and Robert-Nicoud 2014; Johnson and Noguera 2012, 2017; Koopman et al. 2011), this paper innovates by including the role of the interaction between DVCs and GVCs. For this purpose, the hypothetical extraction method (HEM) initially proposed by Los et al. (2016) is extended to an IRIO system covering regions, industries, and exogenous international export destinations, as proposed by Haddad et al. (2020) and Haddad and Araújo (2020).



4.1. Interregional Input–Output System: Trade in Value Added (TiVA)


The basic input–output (IO) of gross output is given by


  x =     I − A     − 1   y = B y  



(1)




where   x   is the gross output,     B =   I − A     − 1     is Leontief’s inverse, where   I   is the identity matrix,   A   is a square matrix of input coefficients, and   y   is the final demand. In the context of the IRIO model, this system is represented as block matrices given by


         x   1       ⋮       x   n        =        B   11     ⋯     B   1 n       ⋮   ⋱   ⋮       B   n 1     ⋯     B   n n               y   11     ⋯     y   1 n       ∑ y   1 m       ⋮   ⋱   ⋮   ⋮       y   n 1     ⋯     y   n n       ∑ y   n m        i  



(2)




where   i   is a summation vector, and   m   represents the rest of the world (RoW) export destinations (Haddad et al. 2020). The actual domestic value added (DVA) of region 1 needed to attend to their final demand can be expressed as


    d v a   1   =     v   1     I − A     − 1   y i  



(3)




where     v   1     is a row matrix with the first element equal to the ratio between the VA and gross output of region 1 and zeros elsewhere, as in     v   1   =          v   1    ~    0   ⋯   0       . Other regions are set to zero, while there is a domestic (local) value for 1s in their exchange for different subnational regions or exports (for other countries). To measure the DVA embodied in trade, Los et al. (2016), Chen et al. (2018), and Haddad and Araújo (2020) considered one hypothetical situation where region   1   does not export to region   n  . Therefore, the counterfactual DVA of 1 is expressed as


    d v a   1 , n   *   =     v   1     I −   A   1 , n   *       − 1     y   1 , n   *   i  



(4)




where the final demand for   1   by   n   and intermediates inputs are set to zero. As a result, two counterfactual matrices,   A   and   y ,   are defined as follows:


     A   1 , n   *   =        A   11     ⋯   0     ⋮   ⋱   ⋮       A   n 1     ⋯     A   n n          and     y   1 , n   *   =        y   11     ⋯   0     y   1 m       ⋮   ⋱   ⋮   ⋮       y   n 1     ⋯     y   n n       y   n m          



(5)







As Haddad et al. (2020) suggested, for an IRIO system, the VA to exports is destined to follow   m = R o W  , which is exogenously defined. It is important to emphasize that this strategy has the limitation of ignoring a relevant part of the direct and indirect feedback effects of each region of the system with the other countries along the value chain by not considering a global IO table explicitly. Following the same logic, this can be expressed as follows:


    d v a   1 , m   *   =     v   1     I −   A   1 , m   *       − 1     y   1 , m   *   i  



(6)







The HEM strategy shows that the trade DVA from region   1   is calculated by the difference between the actual DVA and counterfactual situations. Then, the bilateral TiVA from region   1   to region   n  , accounting for the DVC (interregional flows), is given by:


  T i V   A   1 , n   = d v   a   1   − d v   a   1 , n   *    



(7)







The trade cycle is complete, supposing that VA imports are made with the same Brazilian technology as Haddad et al. (2020) assumed in the absence of a global multiregional IO table. This allows combining foreign markets from the perspective of purchase and also allows the sale of TiVA, while accounting for the DVA embodied towards the GVC. By disaggregating the regional VA by   “ s ”   industries, a suitable picture of the industrial VA content is directly and indirectly incorporated into the DVC and GVC. Therefore, the sum of the industrial TiVA equals the sum of the regional VA included in value chains, as follows:


  T i V   A   1 , n   =   ∑  s = 1   s    T i V   A   1 , n   s     ∀   s =   1 ,   … ,   s   ,   n =   1 ,   … ,   r     o r   n = { R o W }  



(8)








4.2. Regional Position of a Value Chain: The Koopman Index


In order to provide empirical evidence of uneven patterns of value chain integration, our analysis was extended to include the subnational setting in the well-known Koopman index (Koopman et al. 2014), allowing us to map participation and regional position in value chains and discuss ex ante implications for regional development opportunities. The position index of Koopman et al. (2014) describes the relative position of a given region in the value chains. In an IRIO setting, the amount of DVA transferred to DVCs and GVCs is considered; further, the mentioned index measures the upstream position as the logarithmic relationship between (1) the sum of intermediates supplied from one region   r   used in sales by other regions   n   and (2) the total of intermediate imports used in their local production. Then, the total VA that the region   r   delivers to the other regions of the interregional system is computed as the indirect VA use (IVU). Similarly, the total VA that the region receives from other areas, as the foreign VA uses, is the FUV. Therefore, the same logic was applied to account for Koopman’s upstream index for DVC and GVC using the VA’s measures to outflows and inflows. The indexing measurement is given by:


     I   n   = l n   1 +     I V U   n     ∑ T i V A     −   ln  ⁡    1 +     F U V   n     ∑ T i V A           for   n = { 1 , … , r }     or   n = { R o W }   



(9)




where   ∑ T i V A   is the total VA traded into a country (across the DVC,   n = { 1 , … , 27 }  ), and across the GVC, (  m = { R o W }  ). Positive indices indicate a relatively more upward position; these positions contribute more VA to sell from other regions or countries than other countries to theirs. Indeed, two regions can have an identical position index in the industry while having very different degrees of participation in the DVCs (Koopman et al. 2014; Aslam et al. 2017). Therefore, the position index is assessed for all regions’ transactions, indicating their relative importance for the subnational supply chain.



Finally, the results of bilateral TIVA flows were analyzed and discussed in light of the opportunities for uneven regional development. The Supplementary Material provides complementary indices for mapping the integration patterns in terms of revealed regional comparative advantage and cluster analysis results for the consistency of our typology classification. The following section presents the main results of TiVA for DVCs and GVCs in Brazil.





5. Results


This section is divided into three parts. In the first part, Brazil’s DVC is analyzed, describing the position and the degree of dominance and governance in the architecture of production chains among the states. In the second part, the main aspects of the interaction between the DVCs and GVCs are discussed. Finally, the third part incorporates a discussion on regional development opportunities.



5.1. Subnational Brazilian DVC


Maps on the left side of Figure 3 show the VA flows among states of DVCs in agriculture, mining, manufacturing, and services, which are all different stages of a value chain, according to Equation (8). Based on the concept of nodal regions (Dacey 1960), three hierarchical relationships were defined in the domestic chains: dominant (red circles), intermediate (orange circles), and dominated (yellow circles). We considered that region A is dominated by region B if (1) the most important flow of A originates in B and (2) at least 20% of the total flow received by A comes from B. Thus, the subnational analysis of TiVA indirectly shows the interregional multiplier effects of industrial specialization and governance mechanisms in the DVCs3.



A clear-cut core–periphery pattern with a hub and spoke morphology emerges, which is strongly dependent on the state of Sao Paulo (SP) in all industries. To identify more details of the architecture of DVCs within the country, the maps on the right side of Figure 3 exclude the exchanges involving SP, representing 32% of the total interregional TiVA. The strategy of excluding SP is not arbitrary. In all supply chains, the interregional flows involving Sao Paulo show dominance, hiding the potential for the integration of non-core regions (both geographically and economically). Furthermore, all maps on the left side of Figure 3 show a consistent central node position of Sao Paulo across different DVCs and an intermediary role of Rio de Janeiro.



In general, the degree of spread through local value chains was assessed by analyzing the industrial vocations within and among Brazilian states. To do so, we considered four large industry groups to understand the DVC’s spatial architecture.



For agriculture-related activities, the exclusion of Sao Paulo highlights the dominance of the South and other Southeast states, including Minas Gerais and Rio de Janeiro; the Northern states are dominated by the rest of the country, being disconnected from agricultural supply chains. Three spatial patterns are revealed: (1) South: Paraná dominates due to the importance of land exploitation and the timber industry in the state, whereas Rio Grande do Sul has an intermediary position; (2) Southeast: Minas Gerais assumes dominance, highlighting the role of primary activities to promote connectivity within the country, and; (3) Pernambuco—which was historically the country’s first economic center in the exploitation of sugarcane and wood—centralizes the dominance in Northeast. The Northern and Midwestern states are potentially disconnected from this type of supply chain, despite their relevance in terms of production.



This spatial pattern changes considerably in the domestic mining value chain. Excluding Sao Paulo, the dominance moves to the states of Rio Grande do Sul, Rio de Janeiro, and Amazonas. Interregional mining TiVA is concentrated in the South and Southeast macrozones. However, unlike agriculture, it now includes the Northern states in subnational networks. In the South macrozone, Rio Grande do Sul has extensive reserves of mineral coal and limestone, Rio de Janeiro hosts oil extraction and refining, and Amazonas (excluding the capital city, Manaus) exploits minerals such as niobium, kaolin, and sylvanite. The absence of the Sao Paulo hub reveals that the Southeast chain is governed by RJ and that there is a potential for the consolidation of a subnational value chain not dependent on Sao Paulo. This shows that the geography of natural resources can strengthen the position of some peripheral states.



The geography of domestic manufacturing value chains reveals that the most diverse manufacturing zone is concentrated in Sao Paulo, implying a dominant position, while Rio de Janeiro and Amazonas assume an intermediately dominant position. The strong specialization of Sao Paulo in high-technology intensive activities facilitates a relatively more complex architecture in the value chain, with potential for local linkages driven by geographical proximity in different states of the country. There is at least one central manufacturing hub in each macrozone (Rio de Janeiro—Southeast; Distrito Federal—Midwest; Bahia and Pernambuco—Northeast; Rio Grande do Sul—South; and Amazonas—North). A similar type of spatial organization of DVCs is present in the tertiary sector. However, in this case, when Sao Paulo is omitted, the Southeastern dominance moves to Minas Gerais due to its economic size (Haddad and Araújo 2020; Veiga and Rios 2017).



For a better understanding of the centralized hub and spoke morphology of the DVCs, a more detailed characterization of the VA transfers between the peripheral and central areas is shown in Table 2, presenting the industrial net balances across states. The first column shows the industrial share of TiVA incorporated at a national level by each industry (sum of all states). The rest of the columns represent non-core macrozones and the four states of Southeast Brazil (core areas). It is important to note that the sum of each line adds up to zero, allowing the identification of spatial patterns and territorial specialization.



A spatial division of production was found. The economic activities that require specialized knowledge and innovation are positioned at the top of the DVC’s regional hierarchy. Accordingly, financial, business, and service activities, together with R&D activities, are highly concentrated in Sao Paulo, and to a lesser extent, in Rio de Janeiro, revealing centralized governance in high-tech DVC. Simultaneously, these states are net importers of electricity, gas, water, public services, and primary products, except mining, which is highly concentrated in Rio de Janeiro, home of the headquarters of Petrobras, the national state petroleum monopolist. This pattern contrasts with the industrial mix of the other macrozones. Only Southern states showed a more balanced result with some surplus in manufacturing trade. In general, however, the peripheral states are fundamentally suppliers of primary and intermediate inputs in DVCs, particularly to Southeastern states. A clear-cut pattern of spatial divisions of production is found, where economic activities requiring specialized knowledge and innovation are positioned at the top of the DVCs’ regional hierarchy. This pattern presents the first feature necessary to understand potential differences in the development opportunities from integrating into the GVC.



The position of macrozones and core states in the DVCs contrasts when we analyze the aggregate contribution (last line of Table 2). Only the State of Sao Paulo provides more intermediate inputs than all the states in the Northeast and South. In contrast, Rio de Janeiro and Minas Gerais provide more value added to the DVC than all Northern states. The following section shows these relative positions in more detail.




5.2. Multiscalar Interactions between DVC and GVC and Value Chain’s Position


Table 3 shows the participation of states in DVC and GVC inflows and outflows both nationally and internationally. Only 19.8% of the national VA is embodied in foreign destination exports, while the remaining 80.2% is oriented to DVCs. However, not all regions are deeply involved in DVCs, reinforcing the opportunities for export-led development in the GVC. Sao Paulo stands out for selling 78% of its VA to the rest of the country and, at the same time, having strong linkages with the GVC—more than 20% of the state VA is export-oriented.



Interestingly, the Southeastern states’ role as a global nexus is relatively more extensive than their role in DVCs, with Sao Paulo and Rio de Janeiro acting as the leading “gateway states” connecting peripheral states to GVCs through DVCs (Scholvin et al. 2019). The neighboring states of Sao Paulo in the Southeastern regions—Rio de Janeiro, Minas Gerais, and Espírito Santo—provide around 24.7% of their local VA content to GVCs, representing altogether 62.7% of the national exports of VA (Table 3).



In the last decades, Brazil increased its participation in GVCs to meet its growing demand, mainly from the “Asian Factory”. This process of international integration reveals substantial subnational differences. There is a core–periphery pattern in DVC and GVC integration, leading to uneven opportunities for industrial upgrading. Some remote places specialized in supplying raw materials for GVCs are not fully integrated into DVCs, while diversified regions with stronger linkages with DVCs are also connected to GVCs. Two contrasting cases stand out in the North macrozone: Amazonas—where Zona Franca takes place—provides a higher level of VA to DVCs, while Pará supplies mining to GVCs. The rest of this macrozone has small regional economies that are relatively disconnected from DVCs.



In contrast, there is a solid subnational orientation in the northeastern macrozone. There are, however, three exceptions that are worth mentioning: Maranhão and Piaui, due to the availability of minerals in these locations, and Bahia, due to its recent industrialization driven by the automotive sector. The remaining states comprise more than 90% of the VA that is retained within the country. Finally, despite having smaller national representativeness, a more balanced integration is found in the Southern’s macrozone. On average, all the states of this area follow the national distribution of VA to DVCs and GVCs in the primary and manufacturing industries.



Figure 4 combines the Brazilian states’ position in DVCs and GVCs according to the Koopman upstream index presented in Equation (9). This measure describes the relative position of each Brazilian state within DVCs or GVCs. The index increases as regions are relatively upstream, contributing with more VA for other regions rather than absorbing VA from abroad in their production. The horizontal axis represents the position in DVCs—the relative position of each state according to the total TiVA traded across interregional exchanges. The vertical axis plots each state’s relative position, considering the VA embedded in exports and VA imports from abroad. Therefore, combining DVC and GVC assessments provides a clearer view of how Brazilian states become involved at different spatial scales4.



Quadrant I encompasses states that are the most connected to both DVCs and GVCs. The wealthiest and most industrialized states of Brazil—Sao Paulo and Rio de Janeiro—are relatively integrated into both levels, with indices above one. The other two Southeastern states—Minas Gerais and Espírito Santo—are in Quadrant II, with other states primarily oriented towards GVCs. Important mining and agricultural GVC suppliers are together in Quadrant II. Most Midwestern agriculture exporters are in this quadrant as well. Both states of this macrozone (Mato Grosso and Mato Grosso do Sul) specialize in commodities and livestock exports. Interestingly, all Southern states also have an export orientation, and their indices are very close to each other. However, these states have more diverse export-oriented baskets at a national and international scale, including goods from primary and secondary industries and providing VA to advanced value chains.



Quadrant III shows states potentially disconnected from the value chains, with Koopman indices below one in DVCs and GVCs. All Northeastern states belong there, revealing that their network articulation has only an intraregional character. Small northern economies also show a relative disconnection from networks. Finally, Quadrant IV includes states oriented toward DVCs, with two structurally differentiated cases. The first is Amazonas, the core state in the northern macroregion, which has an upstream position in the manufacturing sector’s DVCs and is a net importer in GVCs due to its tax-free importing manufacturing zone. We also find in this quadrant the Distrito Federal, a net global importer and a domestic supplier of public services due to Brasilia, the country’s capital city.




5.3. Is There a Regional Case for Participation in Multiscalar Value Chains?


The regionalization of value chains has shown distinctive connectivity patterns across space that can significantly impact regional economic development opportunities. In Figure 5, we considered the connectivity patterns shown in Section 2 to propose core characteristics of Brazilian macrozones in terms of value chain integration. Three value chains’ integration levels are considered (represented by the pie graphs in each state), including intrazone trade (within each macrozone), interregional trade (between macrozones’ states), and international trade (from the macrozone to GVCs). The classification considers decompositions of TiVA (intrastate VA consumption, absorbed VA within macrozones, DVC transfers, and VA to GVCs) and industrial variety (the gap between the resource industries and industrial manufacturing and services)4.



In this regard, we consider the interactions between different spatial patterns of connectivity, the intensity, and the quality of local content transferred to value chain networks (Markusen 1989; Beugelsdijk et al. 2010; McCann and Acs 2011). The subnational coordination of value chains is spatially based on regional assets (Teece 1986, 2010; Schotter et al. 2017). Combining the DVC and the GVC linkage architecture provides innovation and upgrading opportunities that directly affect economic development. According to these criteria, we can define four types of spatial-based connectivity patterns, as shown in Table 4.



A mapping of these spatial patterns can be identified in Figure 5, and the details of the spatial dimension of connectivity patterns are as follows.




	
North and Midwest: Both macrozones present cases of interregional disconnection. Most states show an unbalanced profile of integration. The DVAs are captured outside by centralized gateways or other trade partners, and this transfer does reduce the capacity for building a more robust Northern/Midwestern network. At least one central hub in each macrozone is a leading primary source of VA creation (either by local production or imports), which can benefit from DVC integration. However, the development opportunities fail to achieve the expected benefits from integration. In the North, the central node is only the Amazonas state, while in the Midwest, it is Distrito Federal. In both cases, the connectivity is made through major hubs; the rest of the states are disconnected or specialize in providing raw materials to agricultural or mining GVCs. In these situations, sustainable economic development opportunities coming from integration in GVCs are reduced since capture occurs either inside or outside the country.



	
Northeast: While this area could develop strong linkages, it acts as a black hole. Industrial diversification of TiVA indicates a potential to have a competitive macrozone; however, the most outstanding share of DVAs is retained within the Northeast territories. On the one hand, this can result from high self-reliance levels in intra-zone value chain management. However, on the other hand, it reduces the opportunities for promoting potential industrial upgrading through integration in the largest DVC, the GVC.



	
Southeast: There is a potential for promoting sub-national integration to supply DVCs and manage national production for GVCs, which encompass a centralized gateway. Southeastern territories are essential nodes of transferring VA across networks and deal with the redistribution of VA. The network’s central node is Sao Paulo, which is integrated into different DVC and GVC stages. Most of the high-tech and business services and headquarters are concentrated in Sao Paulo and Rio de Janeiro. The macrozone orchestrates supply–demand flows within Brazil and the Southeast, revealing a spatial concentration of win–win linkages. The Southeastern development costs depend on their installed regional capacities. In the meantime, there is a potential for spillover effects from gateways into the hinterlands. Although the hinterland basically supplies primary inputs to the Southeast, this domestic integration could be improved to allow different forms of upgrading.



	
South: This macrozone has a balanced composition of TiVA to DVC and GVC, as both provide benefits for southern states. Regional endowments allow a broad integration into either the first stages of value chains (resource industries) or advanced fragmentation steps (manufacturing and service-related industries). This VA decomposition is shared by all southern states, indicating development coming from integration into DVCs and GVCs, potentially increasing vertical integration within southern states. The geographical proximity to the Southeast and coastal areas further reveals an advantage for obtaining development benefits from integration.














6. Final Remarks


This article brings a multiscalar perspective to GVC studies by including the subnational dimension in the analysis. The relevance of this extension is twofold: first, it incorporates a deeper understanding of the different structures that combine DVCs and GVCs and include national integration as an essential element for discussing regional development opportunities. In combining DVCs and GVCs, we have considered the methodological core structure applied globally within input–output modelling. Second, it puts at the forefront the relevance of regional structures, territorial capacities and assets, and industrial specialization as crucial elements for regions to develop through integration into GVCs. These latest elements are embedded in regional economic structures considering the backward and forward linkages and the interregional structure of final demand.



Regional results show that the northern and mid-western states of Brazil specialize in agriculture and mining and have limited subnational integration, contributing more to global value chain integration. This integration profile puts these regions as raw material global providers. At the same time, the net value added in these areas is exported to the rest of the world. Northeastern Brazil is integrated among itself but has lower connectivity with both the rest of the country and the globe. The generated value added tends to be absorbed within these regional spaces, indicating a specific trade profile acting as a black hole in value chains. In the southeastern states, an important economic core of the country, interregional demand is concentrated, inducing imports from other subnational areas. Consequently, the concentration of production and wealth acts as a driver of linkages, reinforcing the role of the southeastern region as a gateway and further important productive node. The manufacturing and services industries located in these states can serve as a mechanism to promote subnational development through spillover effects within value chains. Additionally, the southeastern economic area serves as a crucial link to the rest of the world, particularly in sectors with more advanced stages of the value chain (such as manufacturing and services). Finally, the southern states of Brazil show greater integration through both subnational and global demand. This macro-zone also specializes in primary sectors and industries, suggesting the potential to gain economic benefits from integration in multiscalar value chains.



As claimed by the literature on GVCs, trade in value added drives regional development and creates opportunities for growth and job generation. As local companies engage in higher value-added activities, such as research and development, design, and marketing, they tend to employ more skilled labor and pay higher wages. This drives economic growth and improves the standard of living for people in the involved regions. In this regard, as regions specialize in different sectors and activities, they become less dependent on a single economic sector. This reduces vulnerability to economic shocks and increases regional resilience.



Empirically, the findings reveal a core–periphery organization of DVCs, with the economic core of the country (Southeastern states) globally and nationally integrated, obtaining benefits from both types of integration. Thus, at the intra-regional level, backward linkages represent monetary flows and induced investment in the home production of inputs, including the use of local factors of production such as labor and capital goods. In the case of less integrated economic areas, such as the states in the northeast, the results suggest that linkages occur with neighboring regions to supply the regional economies. Linkages with international markets mainly occur through the export of raw materials (natural resources). At the inter-regional level, the stronger demand structure is driven by industrialized zones in the country, such as São Paulo, which attracts a considerable amount of the valueadded produced in the subnational peripheries. This production profile indicates that the country has the potential to strengthen domestic connections; however, it should focus on enhancing the value added in the country’s economically poor areas. Thus, the model was able to explain fundamental structural aspects such as the size of the home economy (and other subnational regions), income distribution, import and export structures, private investments, and government policies.



Furthermore, the development impulses from value chain integration are uneven in space, and it is important to consider the diversity of regional capabilities for economic integration. Particularly, the spatial patterns revealed that more sophisticated manufacturing or service sectors benefit the more developed subnational regions, including those from Southeastern Brazil, requiring policies that ensure subnational peripheries diversify and reduce their export-based dependence on lower value-added natural resources. Most regions outside the South and Southeast macro-zones of Brazil are strongly oriented toward international trade in low-value-added industries.



The significance of the domestic value chains’ (DVC) structure becomes even more apparent in a large country such as Brazil, where nearly 80% of the value added is traded within the country. Our findings have important implications for policymakers, suggesting that national development strategies should not solely focus on integration into global value chains (GVCs) but also consider the potential of developing more sophisticated DVCs. This entails coordinating production stages and expanding opportunities for hinterland regions to establish upstream and downstream linkages.



In this context, it is crucial to explore the role of national core regions as gateways for connecting peripheral regions to GVCs, moving beyond the traditional resource extraction focus. The DVC landscape in Brazil appears to replicate the core–periphery pattern observed in international trade, limiting the capacity of many states to fully capitalize on the benefits of global integration. Therefore, policymakers should recognize the untapped potential of DVCs and strive to foster their development, as they can offer alternative avenues for economic growth and regional development. By diversifying production and strengthening intra-regional connections, Brazil can enhance its position within both domestic and global markets, leading to a more balanced and inclusive development path.



In conclusion, our research underscores the importance of harnessing the opportunities provided by DVCs alongside GVC integration in shaping effective and comprehensive national development strategies. By embracing a multi-dimensional approach that fosters domestic coordination and connectivity, Brazil can unlock its regions’ potential and pave the way for a more equitable and prosperous future. For peripheral states in Brazil, we observe distinct positions within domestic value chains (DVCs) and global value chains (GVCs). Southern states demonstrate a more balanced integration profile, indicating their potential to benefit from multiscalar network connectivity. Conversely, Northeastern states appear disconnected from both DVCs and GVCs and are characterized by limited internal relationships. The North and Midwest regions primarily rely on natural resource exports and serve as economic engines. However, it remains uncertain whether significant opportunities for upgrading will arise for these states through global integration.



Our analysis of the interactions between domestic value chains (DVCs) and global value chains (GVCs) and their implications for regional development opens up several avenues for further research. Firstly, incorporating the asset content of value-added flows, specifically labor, can provide a deeper understanding of development opportunities. Examining the functional divisions of labor within DVCs and GVCs helps explain these opportunities more comprehensively by considering the capabilities present in each region. Additionally, exploring the role of non-economic actors in building local capacities can complement this research. This approach would involve combining qualitative and quantitative methods to uncover the non-economic relationships that underlie integration. Lastly, it is crucial, especially in developing countries, to delve into the analysis of the “left-behind” regions that remain disconnected from national and global chains. Understanding the conditions at the national and international levels that can promote the benefits of integration is essential in these contexts.
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Notes


	
1

	

(Gui and Paolo Russo 2011) introduces an analytic framework that connects the global structure of cruise value chains to the regional articulation, discussing some strategies to generated local value within territories.






	
2

	

Supplementary Material details bilateral TiVA for both DVC and GVC, from Brazilian regional source (origin and destination regions). Also details the regional and industrial classification. Haddad et al. (2017) describe the regionalization procedures.






	
3

	

In the Supplementary Material, the results of the comparative advantage index are available, following Meng et al. (2017), in which it is possible to emphasize the industrial position and uneven governance pattern among Brazilian regions in terms of TiVA.






	
4

	

In order to guarantee the consistency of this classification, the Supplementary Material provides the results of the cluster analysis considering these value-added disaggregation measures. Moreover, it shows the decomposition of value-adde trade.
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Figure 1. Stylized spatial-defined value chain categories. (1) Black hole: the black circles indicate internal benefits from integration. Links with other areas are weak (dotted and thinner arrows). There is little contribution to building networks outside (thin arrows). (2) Balanced: integration occurs inside, between, and outside the space units. The grey circle indicates that the region benefits and consolidates networks with other spatial levels (thicker and continuous arrows). (3) Centralized gateway: the gains are transmitted along the value chains, with connections at all levels (including black holes) to the hinterland and abroad. Thicker and continuous arrows show the governance potential to build networks at multiple scales. (4) Unbalanced: space units are unequally integrated, with spatial and industrial concentration potential. There are strong global links and a relative domestic disconnection, reducing the potential for internal linkages. Source: Authors based on Gui and Paolo Russo (2011). 
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Figure 2. Regional patterns of Brazilian economic geography. Source: Brazilian IRIO. 
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Figure 3. Interregional industry-level hierarchical TiVA. Legend: (a) Shows the interregional flows of agricultural industries (with and without Sao Paulo), (b) Shows the interregional flows of the mining industries (with and without Sao Paulo), (c) Shows the interregional flows of manufacturing industries (with and without Sao Paulo), (d) Shows interregional flows of tertiary industries (with and without Sao Paulo). Note: At least 20% of the total inflows and the dominant sales flow were considered to rank regions based on interregional TiVA. In part (b), São Paulo’s buying and selling flows were dropped. Supplementary Material details bilateral TiVA flows. 
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Figure 4. Relative position in value chains (Koopman index of DVCs and GVCs). 
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Figure 5. Regionalization of Brazilian value chains. Source: Authors (2023). 
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Table 1. Main characteristics of a regionalization typology of multiscalar integration.
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	Type of Connectivity
	Level of Value Added in Trade
	Degree of Interaction in a Multiscalar Sense
	Development Opportunities





	Black hole
	Intermediate, depending on the shorter-distance linkage requirements
	Focused on intraregional (shorten value chains)
	Less capacity to improve relations with other subnational and foreign trade partners



	Centralized gateway
	Highly concentrated in both resource-based and high-tech and intensive knowledge industries
	Integrated with a clear governance role in a multiscalar integration
	Higher potential to improve quality linkages. This integration profile is able to promote development impulses among hinterland linkages depending on the IO industry-related networks dealing with it



	Balanced
	Diversified in terms of industry pool
	Able to integrate in a multiscalar sense for both local and foreign production networks
	Higher opportunities to increase the value added in diversified production and trade structures



	Unbalanced
	Concentrated on less-intensive value added
	Limited to the role of raw material providers, mainly for foreign markets
	Fewer opportunities to build complex networks in which regions are able to engage in high-value-added stages among value chains
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Table 2. Industry-level interregional TiVA balances (BRL, millions).
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Industry (ISIC Groups)

	
Non-Core

	
Core States




	
North

	
Northeast

	
Midwest

	
South

	
MG

	
ES

	
RJ

	
SP






	
Accommodation and food

	
−1277

	
1475

	
−1428

	
−2235

	
−890

	
−92

	
3395

	
1052




	
Administrative activities and complementary services

	
−6641

	
−7987

	
−8272

	
−9844

	
−3880

	
−1076

	
6519

	
31,181




	
Agriculture, livestock, forest production, fisheries, and aquaculture

	
14,449

	
8954

	
11,051

	
11,578

	
−909

	
−1398

	
−9704

	
−34,021




	
Arts, culture, sport, and recreation

	
−368

	
−927

	
−281

	
−373

	
281

	
−130

	
1003

	
796




	
Construction

	
350

	
−978

	
−315

	
473

	
653

	
−137

	
486

	
−533




	
Domestic services

	
−234

	
−927

	
288

	
−1121

	
302

	
−196

	
1136

	
752




	
Education

	
−3441

	
−10,124

	
5215

	
6355

	
1607

	
−2586

	
13,475

	
−10,500




	
Electricity and gas

	
2994

	
811

	
1443

	
2918

	
−678

	
−487

	
1174

	
−8175




	
Extractive industries

	
−2

	
−3601

	
−2446

	
−9527

	
−1035

	
7048

	
26,458

	
−16,896




	
Financial, insurance, and related services

	
−14,866

	
−33,848

	
3816

	
−23,918

	
−16,747

	
−4324

	
−11,743

	
101,631




	
Human health and social services

	
−9859

	
−14,390

	
−9879

	
5587

	
−2086

	
−956

	
826

	
30,757




	
Information and communication

	
−6497

	
−15,893

	
−5178

	
−7505

	
−5115

	
−1603

	
8159

	
33,633




	
Manufacturing industries

	
−3758

	
−23,170

	
−18,308

	
19,145

	
−2596

	
−2859

	
−25,080

	
56,625




	
Other service activities

	
−1512

	
−1646

	
441

	
−1325

	
−313

	
−277

	
1434

	
3198




	
Professional, scientific, and technical activities

	
−6673

	
−10,485

	
−4933

	
−3190

	
−1198

	
−1911

	
3640

	
24,749




	
Public administration, defense, and social security

	
3996

	
7157

	
24,760

	
−13,740

	
−4217

	
1528

	
−7962

	
−11,521




	
Real estate activities

	
−2878

	
−9332

	
−1310

	
−4121

	
−3165

	
−297

	
2345

	
18,758




	
Trade; repair of motor vehicles and motorcycles

	
−5893

	
−16,280

	
−847

	
11,724

	
−12,246

	
1733

	
−8369

	
30,178




	
Transport, storage, and mail

	
−4217

	
−5691

	
−2104

	
1533

	
−1514

	
946

	
4857

	
6191




	
Water, sewage, waste management, and decontamination activities

	
−436

	
541

	
−58

	
−940

	
82

	
214

	
1419

	
−821




	
National level

	
−46,762

	
−136,341

	
−8344

	
−18,528

	
−53,665

	
−6860

	
13,467

	
257,033











[image: Table] 





Table 3. Multiscalar TiVA across DVCs and GVCs by the state of origin (BRL millions).
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State

	
Domestic

	
Foreign

	
Composition




	
Inflows

	
(%)

	
Outflows

	
(%)

	
Imports

	
(%)

	
Exports

	
(%)

	
Domestic

	
Foreign






	
North

	
RO

	
16,319

	
0.9

	
8698

	
0.5

	
1503

	
0.4

	
1954

	
0.4

	
81.7

	
18.3




	
AC

	
4585

	
0.3

	
2521

	
0.1

	
395

	
0.1

	
81

	
0.0

	
96.9

	
3.1




	
AM

	
30,049

	
1.7

	
29,933

	
1.7

	
10,479

	
2.6

	
1856

	
0.4

	
94.2

	
5.8




	
RR

	
4245

	
0.2

	
1387

	
0.1

	
258

	
0.1

	
30

	
0.0

	
97.9

	
2.1




	
PA

	
46,783

	
2.6

	
23,557

	
1.3

	
6082

	
1.5

	
17,392

	
4.0

	
57.5

	
42.5




	
AP

	
6429

	
0.4

	
1563

	
0.1

	
304

	
0.1

	
128

	
0.0

	
92.4

	
7.6




	
TO

	
13,802

	
0.8

	
7791

	
0.4

	
1224

	
0.3

	
1583

	
0.4

	
83.1

	
16.9




	
Total

	
122,211

	
6.9

	
75,449

	
4.2

	
20,245

	
5.0

	
23,024

	
5.2

	
76.6

	
23.4




	
Northeast

	
MA

	
37,802

	
2.1

	
19,381

	
1.1

	
3484

	
0.9

	
3101

	
0.7

	
86.2

	
13.8




	
PI

	
18,739

	
1.1

	
8616

	
0.5

	
1343

	
0.3

	
981

	
0.2

	
89.8

	
10.2




	
CE

	
42,458

	
2.4

	
25,593

	
1.4

	
5437

	
1.3

	
2783

	
0.6

	
90.2

	
9.8




	
RN

	
23,132

	
1.3

	
12,915

	
0.7

	
2641

	
0.6

	
719

	
0.2

	
94.7

	
5.3




	
PB

	
28,496

	
1.6

	
12,990

	
0.7

	
1865

	
0.5

	
314

	
0.1

	
97.6

	
2.4




	
PE

	
57,096

	
3.2

	
40,141

	
2.3

	
7745

	
1.9

	
1756

	
0.4

	
95.8

	
4.2




	
AL

	
16,653

	
0.9

	
14,297

	
0.8

	
1976

	
0.5

	
1076

	
0.2

	
93.0

	
7.0




	
SE

	
14,099

	
0.8

	
9893

	
0.6

	
1988

	
0.5

	
269

	
0.1

	
97.4

	
2.6




	
BA

	
103,962

	
5.8

	
62,269

	
3.5

	
16,264

	
4.0

	
11,214

	
2.6

	
84.7

	
15.3




	
Total

	
342,437

	
19.2

	
206,096

	
11.6

	
42,744

	
10.5

	
22,212

	
5.1

	
90.3

	
9.7




	
Southeast

	
MG

	
185,240

	
10.4

	
131,575

	
7.4

	
34,742

	
8.5

	
44,337

	
10.1

	
74.8

	
25.2




	
ES

	
42,329

	
2.4

	
35,468

	
2.0

	
10,019

	
2.5

	
12,887

	
2.9

	
73.3

	
26.7




	
RJ

	
171,174

	
9.6

	
184,641

	
10.4

	
50,759

	
12.5

	
52,549

	
12.0

	
77.8

	
22.2




	
SP

	
368,926

	
20.7

	
625,959

	
35.2

	
146,358

	
36.0

	
165,216

	
37.7

	
79.1

	
20.9




	
Total

	
767,668

	
43.2

	
977,643

	
55.0

	
241,878

	
59.4

	
274,990

	
62.7

	
78.0

	
22.0




	
South

	
PR

	
136,663

	
7.7

	
130,230

	
7.3

	
27,314

	
6.7

	
30,801

	
7.0

	
80.9

	
19.1




	
SC

	
81,062

	
4.6

	
75,004

	
4.2

	
16,788

	
4.1

	
18,851

	
4.3

	
79.9

	
20.1




	
RS

	
111,276

	
6.3

	
105,239

	
5.9

	
26,350

	
6.5

	
36,198

	
8.3

	
74.4

	
25.6




	
Total

	
329,001

	
18.5

	
310,473

	
17.5

	
70,452

	
17.3

	
85,850

	
19.6

	
78.3

	
21.7




	
Midwest

	
MS

	
36,575

	
2.1

	
29,802

	
1.7

	
5085

	
1.2

	
6747

	
1.5

	
81.5

	
18.5




	
MT

	
45,087

	
2.5

	
35,681

	
2.0

	
7803

	
1.9

	
16,989

	
3.9

	
67.7

	
32.3




	
GO

	
69,348

	
3.9

	
57,187

	
3.2

	
10,448

	
2.6

	
8345

	
1.9

	
87.3

	
12.7




	
DF

	
66,740

	
3.8

	
86,737

	
4.9

	
8246

	
2.0

	
546

	
0.1

	
99.4

	
0.6




	
Total

	
217,750

	
12.2

	
209,407

	
11.8

	
31,582

	
7.8

	
32,627

	
7.4

	
86.5

	
13.5




	
Brazil

	
1,779,068

	
100.0

	
1,779,068

	
100.0

	
406,902

	
100.0

	
438,703

	
100.0

	
80.2

	
19.8
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Table 4. Spatial dimension of connectivity patterns in value chains.
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	Type of Connectivity
	Characteristics and Development Potential





	Black hole regions
	These spatial units do not exploit regional assets for DVC or GVC integration. These regions have international production networks but possess weak connections both nationally and globally. The reduced degree of economic integration with external areas leads to the formation of short value chains. Geography acts as a facilitator of linkages with close neighbors, restricting the upstream opportunities to develop advanced stages (upgrading process) through national or international integration. Consequently, these spatial units have less capacity to participate in architecturally complex value chains than other areas inside the country and abroad. Their existence is similar to a black hole in the integration strategy of production networks. In addition, these regions tend to have poor asset endowments that make them unlikely to obtain benefits from integration, potentially reducing their ability to compete and thus restricting opportunities for more intense connectivity with broader value chains.



	Centralized gateways
	These spatial units are connected to the national hinterland through value chains and are potentially able to capture most of the value created in peripheral areas. Furthermore, these regions can extend their value chains through international links centralized at gateway cities (economic hubs). There has been general robust connectivity from a multiscalar perspective through DVCs and GVCs that depends on the installed local capacities in these areas. The local creation, adaptation, and dissemination of knowledge increase the ability of these areas for inter-regional value absorption and benefit from extra-regional connections. These local characteristics are attractive to national and international large companies, which can benefit from the existing links with peripheral areas of the country and with foreign markets.



	Balanced regions
	These spatial units take benefits of comparative advantages to integrate multiple geographic scales, which are not central nodes on a national scale. In this case, the intra-regional areas are articulated and balanced in terms of foreign and domestic orientation, creating bases that benefit from economic integration. The local content embedded in the value chains is balanced in technological and knowledge intensity, not feeding back an export-based model or a purely financial industry. The development opportunities from integration are broad as they allow regions to exploit territorial advantages and be empowered to perform various functions in both DVCs and GVCs.



	Unbalanced regions
	The potential for these spatial units to integrate into DVCs or GVCs is unbalanced in favor of global markets. Few of these regions are integrated into advanced stages of the value chain, reproducing export-based models (raw materials exports). The links with foreign trade act as facilitators of connectivity in the GVC but restrict the potential for a broader integration in DVCs. Development opportunities become dependent on external demand, generating territorial enclaves that transfer most local value added to extra-regional partners.
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