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Abstract

:

During the COVID-19 pandemic, regions were affected by a combination of economic crises: weak demand and constrained supply. Several studies have sought to analyse the heterogeneous effects of supply and demand shocks on the labour market, economic growth, and the environment. This study has a different focus, estimating both direct and indirect effects of demand and supply shocks adopted during the pandemic in Brazil and Chile. Afterwards, the paper compares the degree of regional absorption (leakage) of income resulting from each of these shocks, applying an interregional input–output model for each country. The results of this study show that income absorption by the poorest regions is relatively greater in the case of a supply shock. It can be said, therefore, that this type of shock improves the retention of income generated in the poorest regions, favouring the development of these localities and the reduction in regional inequalities. The main reason for this result is that supply policies have restricted essential sectors to a lesser extent, and these sectors are generally less concentrated in large urban centres in both Brazil and Chile. In other words, much of the interregional leakage is driven by the demand for non-essential products, mainly in the richest urban economy centres. Finally, the geographical dimension of regional inequalities leads to the economic benefit of prosperous areas in the country when shocks occur in vulnerable regions, highlighting the centre–periphery pattern in both countries.
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1. Introduction


Controlling and mitigating high-intensity pandemic events, such as COVID-19, implies deactivating social interaction and population mobility. The related literature [1,2,3] suggests that the greater territorial exposure induces economic recessive effects due indirect leakages and supply restriction. First, there is an operational dependency on location assets, as the resources used are anchored in the territory or because there are companies where the products or services they generate are made locally. Second, there is excessive industrial specialization, which increases the risky condition due to the concentration of productive capacities in a single activity. Third, economic activities depend on face-to-face operations, that can hardly be replaced by telework. Fourth, there is vulnerability in precarious and low-skilled jobs.



In the presence of regional inequalities, reducing economic capacity on the supply side and direct income transfers on the demand side deal with the spatial leakage effect. As in complex economic structures, neither sectors nor regions are isolated entities [4], and this paper take a regional (within-country) perspective to provide evidence on the leakage effect for two unequal Latin American countries: Brazil and Chile. Aid policies raise a debate about the efficiency of income transfer mechanisms, which allow for the creation of regional development engines for growth. From the economic theory perspective, there is the possibility of distortions in the distributive effect, promoted by centralized income equalization policies between regions. In this setting, regions’ absorption capacity is a key aspect of the subnational productive linkages, especially in the presence of economic financial transfers directly distributed for specific regions. However, regional disparities tend to increase disparities through leakage effects [5]. The literature on cohesion policies highlights the leakages of the net benefits of a direct income transfer to a specific region [6,7].



By employing a multi-sectorial interregional framework, this paper focus on the multiplier effects of both supply- and demand-side restrictions, analysing mechanisms through which interregional demand is spatially transmitted within the economic geographic regional system. The case analysed considers the recent economic system function disruption by the COVID-19 pandemic, in which governments imposed restrictive supply-side policies based on the essentiality of products (supply shock) and, at the same time, adopted monetary transfer policies for the neediest households in order to reduce the impacts of economic losses caused by the pandemic (demand shock). To assess the relative regional absorptive capacity of indirect effects, we compare two scenarios: (a) demand shock (cash transfers to households) and (b) demand–supply combined shocks.



Based on the analysis of the spillover effects from both demand and supply economic shocks during a pandemic, this paper provides actionable insights for policymakers, businesses, and economic theory. For regional development debate, the study shed light on how local economies respond to sudden and unexpected shocks, such as a pandemic. Moreover, by analysing supply chain disruptions, the overall results can inform businesses and governments about vulnerabilities in the supply chain within each country. Importantly, this paper can also uncover how both demand and supply economic shocks affect income’s subnational distribution, potentially highlighting the need for regional policies that address inequalities within countries during pandemic crises.



The supply and demand shocks resulting from the COVID-19 pandemic had heterogeneous effects on employment by occupation and economic sectors, on growth, and on the environment. Using different methodologies, several studies have analysed the relative effects of these two types of shocks on employment, value added, and CO2 emissions [8,9,10,11].



As a response by governments to guarantee income for households and reduce the COVID-19 disease contagion, a set of shocks were imposed that affected market functions—the central government interventions are mainly supply-related restrictions (partial closure of industries) and demand incentives (direct transfers to households). Because resources transferred to one region can benefit the region itself and others, this study addresses the presence of multiple shocks. It analyses the economic impacts of two regional economies, Brazil and Chile, which are middle-income countries with persistent regional disparities. These measures influence regional growth and the convergence process (that of increasing regional disparities). The positive impacts, on the other hand, depend on regions’ absorptive capacity, which is less studied by the empirical literature [7].



In an interregional input–output system, production interdependencies influence the regional absorptive capacity in several ways in the presence of supply and demand shocks. First, the direct effects represent the responses of the economic sectors directly affected by the supply or demand shock. In spatial terms, these effects occur where the productive activities affected by the shocks are located, as previously mentioned above. Second, the indirect effects represent the responses of the economic sectors that provide the intermediate inputs to the activities directly affected by the shocks. These suppliers are not necessarily located in the same region. As a result, part of the policies’ indirect effects (supply and demand shocks) can leak out to other regions. These leakages are undesirable for regional economies, representing employment and income losses that could be avoided: more income leakage represents less internal income absorption for the same total value.



Regionally, in Brazil and Chile, the consequences of COVID-19 for regional economic system functions depend on national economic geography, demarcated by persistent regional disparities. The supply and demand structure thus forms a complex interdependent system, so that shocks can be absorbed in heterogeneous ways [12]. This makes it relevant to investigate the extent of leakage. As a strategy to discuss regional absorptive capacity in a restrictive context, this paper aims to contribute to assessing and discussing the relative differences in income leakages from indirect effects as a function of the type of measures adopted by governments during the COVID-19 pandemic in Brazil and Chile. The analysis will cover the period of 2020, which saw a boom in adoption of contagion response measures against COVID-19. This focus lets us assess the transferred funds’ absorption capacity and the supply constraints imposed in both countries.



This study differs from the previous ones, as it analyses the effects of the two types of shocks on interregional income transfers. The central issue is to verify whether supply and demand shocks have a distinct impact on the ability to retain (leakage) income on the part of the relatively poorer regions. A change in supply or demand in the region will have direct and indirect effects on the economy. The indirect effects can be more or less absorbed locally depending on the characteristics of the local productive structure and its input–output interconnections with other regions. This analysis is relevant, as it makes it possible to subsidize the formulation of more effective public policies for development and the reduction in regional inequalities.



Our hypothesis is that the internal absorption capacity of the less-developed (peripheral) regions is relatively greater with the supply shock than with the demand shock. This happens because, in the supply shock, the restriction is selective and inversely related to products’ essentiality. The primary sectors and their chains produce some essential products, such as agriculture and cattle raising, agribusinesses, or food industries. These productive activities, in general, are located in a more dispersed way in the geographic space beyond major metropolitan regions. Moreover, in the demand shock, the regions benefiting from the cash transfer policy spend their income in local commercial establishments to buy various types of products. These establishments, in turn, purchase these products from factories that may be located in other regions. For example, the cash transfer beneficiary buys an electric oven in a store in Ceará, which was manufactured in São Paulo. In this case, part of the economic effects of this transaction is retained in Ceará because it generated employment and income in the local commerce. However, part leaks out to São Paulo, generating employment and income in the industry that manufactured the product. Therefore, in relative terms, there tends to be more leakage from the indirect effects of the demand shock.



In addition to this introduction, the paper is organized into four more sections. Section two provides a literature review of similar empirical work. Section three describes the methodology used based on interregional input–output models. In section four, the results found for Chile and Brazil are analysed. Finally, in section five, the main study conclusions are presented.




2. Background


2.1. Theoretical Foundations


This study is grounded in regional economic base models to elucidate the direct and indirect spillover effects that are geographically distributed in each analysed country. Building upon [13], the Export-Led Growth Theory is an economic model proposing that a country can attain higher economic growth by concentrating on augmenting its exports. This theory is rooted in the concept that exporting goods and services can yield numerous advantages for a nation’s economy, such as foreign exchange earnings, economies of scale, technological transfer, and market diversification. According to this theory, exporting allows a region to accumulate foreign exchange, which can be employed to import essential goods and technology. Consequently, expanding exports frequently necessitates firms to escalate production, leading to economies of scale and enhanced efficiency. Additionally, engaging in international trade can facilitate the transfer of technology and knowledge. Relying on a broader international market also reduces dependence on a single domestic market or region.



The set of effects based on the demand push is further associated with a multiplier effect, which refers to the concept that an initial injection of economic activity in a specific region can have a cascading impact on the local economy. There are two primary types of multipliers. First, the direct multiplier is linked to the initial spending, resulting in direct job creation and income in the region. Second, the indirect multiplier is based on the idea that economic agents who receive the initial income spend their money locally, thereby enabling additional economic activity and further stimulating the economy. This concept is rooted in the idea that money spent in a region does not simply vanish but instead circulates and generates additional economic activity.



Finally, the Leontief Paradox, an economic observation made by Wassily Leontief in the 1950s, allows for the determination of certain directions of the estimated results. In theory, the Paradox challenged the traditional Heckscher–Ohlin theory of international trade, which predicts that a capital-abundant country should export capital-intensive goods and import labour-intensive goods. [14] found that the United States, a capital-abundant country, was actually exporting more labour-intensive goods than it was importing. Therefore, these foundations suggest several potential explanations, including differences in technology, preferences, and production techniques between regions and countries. These economic models provide valuable insights into trade, regional development, and the complexities of interregional economic relations [15].




2.2. Empirical Literature


Significant events such as natural disasters (including earthquakes, tsunamis, and hurricanes), as well as anthropogenic disasters, can drastically affect economic supply and demand [16,17]. For example, a recent episode, although not configured as a natural disaster, was the Coronavirus pandemic (COVID-19). Along with sanitary and public health problems, it caused severe interruptions in economic production in most countries, which consequently experienced an unprecedented economic crisis [18].



In the case of developing countries, existing structural problems were magnified. These include a significant portion of the population residing in slums/agglomerations/informal settlements, high informality in the labour market, and high social inequality. The countries of Latin America and the Caribbean, compared to the other regions, were the most affected in socioeconomic terms, registering a drop of −6.9% of their Gross Domestic Product (GDP) in 2020 [19]. These countries’ governments faced a situation that required them to contain the advancement of the disease. On the one hand, the measures available would severely affect the supply and circulation of products, and, on the other hand, they needed to support the most vulnerable population, which suffered most from the problems caused by the expansion of the pandemic [20,21].



The mitigation measures imposed to repress the movement of people and products ended up causing shocks in supply and, consequently, in aggregate production. The overall goal was the lowest possible exposure of workers to the virus [22]. According to [23], the search for reduced economic interactions between individuals is a trade-off, because while it generates an increase in the level of welfare by reducing the number of infected people and deaths caused by the pandemic, this little interaction ends up exacerbating the economic recession, further widening social inequality.



Considering this, policymakers were forced to create tools to mitigate adverse effects from movement restrictions, mainly aimed at socioeconomic protection for the most affected population. The shock observed on the demand side came about through the implementation of cash transfer programs in Brazil and Chile. The first created was the Emergency Aid (the monthly benefit amount was around USD 120 (BRL 600) and could cover up to two people in the same family) established by Act 13,982/2020 (the first measure announced by the government that signalled the creation of Emergency Aid was made on 18 March 2020, by the Ministry of Economy (ME), and it later materialized with the sanction of Act 13,982 of the same year), one of Latin America’s most extensive emergency cash transfer programs [4,24], initially benefiting about 38.2 million households [25] (as the pandemic went on, this figure changed). Chile, in May 2020, created a cash transfer program called IFE (Ingreso Familiar de Emergencia). The transfer amount depended on family size, with households receiving 100,000 Chilean Pesos (USD 136) per member for up to four members, gradually decreasing after the fifth member (Diario Oficial de La Republica de Chile, No. 42,657, 2020) (available at: https://www.diariooficial.interior.gob.cl/publicaciones/2020/05/16/42657/01/1762709.pdf, accessed on 15 October 2022). The transfers could effectively narrow consumption inequalities due to the pandemic, allowing people to comply with the movement restrictions and still ensuring minimum consumption for survival (Braun and Ikeda, 2020).



Such measures directly influenced the economic recovery process of the countries which adopted them. Several studies using simulations and econometric models have shown how transfer policies have positive effects or have at least contributed somewhat to keeping the economic recession from being even more significant. Simulations of the various scenarios were prepared by [18], seeking to identify the effects of prolonging the quarantine and the payment of the Emergency Aid. They showed that about 37 million people were linked to sectors directly affected by long quarantine periods. The authors also showed that if Emergency Aid were to benefit only individuals who fit the rules (beneficiaries of the Bolsa Família Program; enrolled in CadÚnico (and not beneficiaries of Bolsa Família); and ExtraCad (other citizens not enrolled in CadÚnico) [24]), it would benefit more than 32 million workers. Consequently, the average income and the poverty level would be lower than before the pandemic crisis.



On the other spectrum, still using simulations of the possible effects of Emergency Aid in Brazil, [26] brings evidence at the macro-regional level. One of the projections in the study pointed out that the more concentrated the base of the income structure and the lower its average income, the lower the impact on the poorer macro-regions by Emergency Aid effects.



Ref. [27] analysed the direct and indirect impacts on Brazilian state economies resulting from Emergency Aid transfers. The results obtained through an interregional input–output model ([28] developed the model followed in this study) show heterogeneous impacts across Brazilian territory. They identified that initial Emergency Aid distribution favoured states with relatively larger population aggregates and lower income levels (spatially located in the northeast region). After considering the direct and indirect effects, the final distribution spatially benefited the southeast and south regions structurally, both regions with a more complex and productive economy.



Absorptive capacity is a concept initially adopted in firm theory, but that application has been extended to broader geographic contexts, such as regions [29,30]. Given the complexity of interdependent production systems, our study considers the concept as regions’ ability to internalize the effects of shocks in the form of the gross value of production [31]. Logic can be understood as the degree to which a region can absorb expenditures and transform them into local gross value produced by the economic system. Other studies have identified supply- and demand-side absorptive capacities, such as the observed institutional system, and net benefits, such as the financing effect to the response regarding economic growth [6].



Studies using the input–output model looking at shocks’ effects on the restrictive measures side have also been developed. [4] analysed the case of the State of São Paulo. Using a hypothetical extraction model, they sought to identify which regions were most sensitive to the restrictive measures and which sectors were most affected. Observing the multiplier effects of the pandemic on the United States economy, [31] identified that, in the short run, policies for a direct recovery after the pandemic period should be aligned between public consumption and export spending and investment.





3. Materials and Methods


3.1. Data Sources and Simulations


The present study seeks to measure the economic impacts of supply constraints and direct transfers of resources converted into household consumption. Therefore, data related to direct transfers from the Ingreso Familiar de Emergencia (IFE) program in Chile and the Emergency Aid program in Brazil for 2020 were used (details are in Appendix A and Appendix B). Information on supply constraints based on economic sectors’ essentiality level is in Appendix C and Appendix D. The maps were constructed using ArcGIS software version 10.



As a case study, this study focus on the regional inequalities presented in Brazil and Chile. In two cases, long-standing economic and social challenges that have profound implications for these countries’ subnational economic development. Therefore, in order to improve the reader’s understanding about the case study, we have included a new subsection regarding those mentioned regional differences within each country. Afterwards, subnational inequalities are often characterized by significant disparities in income and industrial diversification, implying the concentration of economic production in large areas, such as Santiago in Chile and Sao Paulo, Rio de Janeiro, and Minas Gerais States in Brazil.



In Brazil, the southern and southeastern regions, including large urban centres like São Paulo and Rio de Janeiro, are wealthier and have higher income levels compared to the northern and northeastern regions. The northeast, in particular, is one of the country’s poorest areas, specialized in the primary industries. Northern Brazil is also specialized in mining, mainly for international markets. In terms of infrastructure and development, Brazil also shows uneven patterns within the country. Major cities in the south and southeast have modern infrastructure, while rural areas in the north and northeast often lack basic amenities like reliable electricity and clean water [32].



Otherwise, income inequality in Chile is also a significant concern. The country’s capital, Santiago, and the central region are the wealthiest, while the northern and southern regions are less prosperous. The gap between rich and poor is most pronounced in Santiago compared to all subnational regions. As in poorer Brazil, those in the Chilean regions with significant natural resource wealth, such as mining in the north, tend to have higher incomes. However, this can lead to regional imbalances, as other regions may struggle to diversify their economies. Southern Chile is specialized in agricultural-related activities, mainly related to the economic geography of natural resources within the country [26,33].



Built on those cases, the empirical strategy considers an interregional input–output system to measure supply and consumption constraints’ impacts on regional production. The interregional input–output matrices for Brazil and Chile were prepared by the Urban and Regional Economics Lab at the University of São Paulo (NEREUS-USP) [34]. The tables of resources and uses (TRU) needed for the construction were obtained from the official statistical agencies of each country. The matrices’ rows (revenues) and columns (expenses) represent both interregional and interindustry economic relationships. The extension of the national matrices to an interregional structure was estimated using the hybrid Interregional Input–Output Adjustment System (IIOAS) method, which ensures consistency with the national input–output matrix information. The estimated matrices for the two countries present the following industrial and regional structures: (a) Brazil: 67 sectors, 27 regions, base year 2015, in BRL million; and (b) Chile: 12 sectors, 15 regions, base year 2014, in billions of Chilean Pesos (CLP).



In this study, we have considered the official national classification of industries by Brazil and Chile. For Chile, the Central Bank of Chile (BACEN) considers a set of 12 industries to build national-level input–output tables. In our empirical exercise, we used the interregional IO table for Chile estimated by the Regional and Urban Economic Lab at the University of Sao Paulo that further encompass the same BACEN’s industrial classification. For Brazil, in the same way, the Brazilian Institute of Geography and Statistics (IBGE) computes 67 industries to calculate the gross national production. Despite the differences in the number of industries and regions, the two IO tables used in this study followed the same empirical strategy in terms of regionalization procedures, such as that described by [34].



Moreover, both tables allow us to compute the regional level of industrial production, considering the same final demand structure (including household consumption, private investment, capital formation, government demand, and exports). In this regard, we have followed the IO literature on the economic-related effects of COVID-19 on economic productive systems and harmonized the essentiality level of industries (please see details in Section 3.1.2). Evidence in the IO suggests that tables represent interregional and interindustry dependence on the economic structure, which tends to maintain stability over time. This is shown by [28], indicating that the regional specialization patterns have modest changes over time, thereby facilitating the assumption that the economic structure is not considerably different [12].



The study compares two shocks in each analysed country: (a) a demand-only shock and (b) combined demand and supply constraints. In order to calculate the interregional multiplier effects of the demand shock, we convert the volume of emergency transfer resources into household consumption, using the consumption structure of the matrix itself as the criterion for apportioning sectoral values. Transferred income is thus converted into household consumption in each region. We use the partial hypothetical extraction technique to calculate the multiplier effects of supply constraints, which implies promoting changes in the technical coefficients of the input–output matrix. The coefficient changes’ magnitude depends on the essentiality of the product of each sector (reference values in Appendix C and Appendix D).



3.1.1. Demand-Only Shocks


Initially, an open model is assumed, allowing all aggregate demand components to be treated as exogenous. The basic relationships in the traditional input–output model are given by:


   x = Ax + y    x =    (  I − A  )    − 1   y → By   



(1)




where x is the economic output, A is the technical coefficients matrix, y is the final demand, and B represents the inverse Leontief matrix. Our approach is based on an interregional model; thus, these basic relations can be expressed as:


   x =  [       x 1       ⋮       x R       ]  ;    A  =  [       A  11      ⋯     A  1 R        ⋮   ⋱   ⋮       A  R 1      ⋯     A  RR        ]  ;    y  =  [       y 1       ⋮       y R       ]      and   B  =  [       B  11      ⋯     B  1 R        ⋮   ⋱   ⋮       B  R 1      ⋯     B  RR        ]    



(2)







In the demand shock, let    Δ y    be the increase in final demand, assuming the other components are constant. The causal structure of the interregional input–output model extension appears in Figure 1. The final demand shock (   Δ y   ) results from an exogenous change in component y (  x = y + Z  ), so regional interdependencies between a region R and another region S are relevant for the structural propagation over the output of the sectors and regions of the system.



Furthermore, by pre-multiplying the direct impact by the Leontief matrix, we obtain an estimation of the direct effects plus the indirect effects on the economic system, such as:


   Δ x  =    (  I − A  )    − 1    Δ y  =  B Δ y   



(3)







Therefore, when the gross output flows associated with a given level of final demand are known, relative changes in regional output can be assessed. Regional Brazilian economic hierarchies can thus be revealed as follows, considering a representative region R:


     Δ x   R  =    (  I −  A  RR    )    − 1      Δ y   R   



(4)




where    x R    is the vector of the gross output of R,      (  I −  A  RR    )    − 1     is the Leontief inverse of this region, and      Δ y   r    is its change in final demand, accounted for by government transfers’ aggregate direct impact. It is important to consider that the results on gross output depend on interregional consumption preference structures, at least in the first round of income transfers. This aspect is particularly relevant in this study, because we assumed the same industrial household consumption structure so that demand increases in proportion to the amount received by households, and the consumption basket is maintained (preferences). The total value of the transfers received by each region was distributed proportionally to the sectors, following the distribution of household consumption present in the matrix.




3.1.2. Demand–Supply Combined Shocks


In the combined scenario, the demand shock as in scenario 1 is maintained, and supply constraints are also included from the hypothetical partial extraction [35]. The method is suitable for this empirical exercise, as it quantifies relative changes in total economic output with n sectors and r regions if a particular sector is partially contracted in this interregional system. The regional approach to the extraction method was first proposed by [36], and the full taxonomy can be found in [28]. The size of the intermediate consumption variations depends fundamentally on the level of essentiality of the economic activity. In this way, the entries of the technical coefficients matrix were altered according to the essentiality of each product (industry). Technical coefficients are thus multiplied by an essentiality index   (  α  i j   )  , ranging from 0 to 1. The closer to 1, the more essential the product can be considered. During the COVID-19 pandemic, industries were classified into different categories based on their level of essentiality within Brazil and Chile. This classification helped governments and public health authorities determine which businesses and services should remain open or receive priority during lockdowns and other restrictive measures. Following this setting, we have classified the IO industries of each country according to the degree of essentiality of each final good or service, encompassing three major levels: (1) essential; (2) mid-essential; (3) non-essential. In this regard, according to the final good or service, it would be possible to harmonize the different numbers of industries in each IRIO table.



It is important to note that the classification of essential industries varied from one jurisdiction to another, and it evolved as the pandemic situation changed. The goal was to balance the need to control the spread of the virus with the need to maintain essential services and support economic activity. For the empirical exercise proposed, we have followed the empirical literature on the essentiality of industries in order to classify the Brazilian and Chilean industries.



Therefore, the α values are similar to [37] and [35], implying a set of imbalances in the intermediate consumption matrix (called A matrix) within the IRIO economic system. The values of    α  i j     for each economic sector in Brazil and Chile are presented in Appendix C and Appendix D, respectively. Collectively, the simulation incorporates a partial reduction in the operating capacity of each sector, which affects interindustry relationships and, consequently, interregional dynamics. Therefore, the hypothetical matrix is given by:


     A ¯    1 , n  *  =  [       A  11      ⋯     α  1 n    A  1 n        ⋮   ⋱   ⋮       A  n 1      ⋯     A  nn        ]   



(5)







Briefly, the models used in each scenario are as follows:


   Demand   shock ,   no   supply   constraints :    Δ x  =    (  I − A  )    − 1    Δ  y ¯      Combined   shock ,   with   supply   constraints :   _  Δ x  =    (  I −   A ¯    )    − 1    Δ  y ¯     



(6)







The variables’ dashes indicate the parts of the model where exogenous changes have been made according to the shocks applied.





3.2. Spatial Leakage Effects


Finally, to capture the regional absorption of the indirect effects of each shock in terms of the gross production value, the ratio between indirect and direct effects (RIDR) and the share of total indirect effects in each region (PIR) are used. These measurements indicate how much of the initial shock (direct effect) was absorbed in the region, and how much leaked to other regions. One can also interpret the leaks as wasted local revenue absorption potential, as given by:


     RID  R  =      Δ x   R  −    Δ y   R       Δ y   R         PI  R  =      Δ x   R  −    Δ y   R     (   Δ x  −  Δ y   )      



(7)







Therefore, the calculated results allow us to quantify how much of the economic value of each region is transferred to other regions. Similarly, they can be interpreted as the extent to which a region misses out on relative gains.





4. Results


The maps in Figure 2 display the regional distribution of the indirect by direct effects ratio for the two shocks for Brazilian regional economy: (a) demand-only shock and (b) combined supply and demand shock. As expected, in the combined scenario, the magnitude of the effects is lower, indicating a greater reduction in the impact on regional output. However, disparities in the Brazilian economic geography lead the more prosperous economic areas to absorb the economic output regardless of the size of the simulated shock. Nevertheless, the regions that miss out the most are the peripheral ones, especially the smaller states economically and in terms of population, such as the northern states (Roraima and Amapá) and the northeastern states (such as Piauí and Paraíba). These peripheral states, despite receiving direct income transfers, fail to convert this increase in demand into local economic benefits. The spill-over effect benefits interregional production structures both directly and indirectly.



The maps in Figure 3 show the geographical distribution of RDI (Regional Demand Induced) effects for the Chilean regions. Similar to Brazil, in Chile, the effects spill over to the more prosperous economic areas, such as Antofagasta and the Metropolitan Region of Santiago. However, unlike Brazil, the spatial distribution of demand-only and combined effects in Chile is quite similar. This indicates that the structure of interregional transfers, despite being impacted, does not substantially alter the fact that the wealthy areas absorb shocks from both themselves and the poorer areas of the country.



In the Chilean case, unlike Brazil, the more diversified economic areas are in the Metropolitan Region of Santiago, where service activities and a significant portion of the national manufacturing industry are concentrated. The peripheral areas specialize in primary sectors, as seen in Antofagasta (northern) with mining activities and the southern regions specializing in agriculture. Consequently, the interregional structure of final demand tends to redistribute geographically, favouring the central areas.



Table 1 and Table 2 show the results for Brazil and Chile, respectively. In both tables, column one shows the list of regions analysed, columns two and three show the “indirect effects/direct effects” ratios in the demand shock (a) and the combined demand and supply shock (b), column four shows the ratio between these two shocks, and columns five and six show the share of each region in the indirect effects in the two shocks. These last two columns are used to analyse the results. Thus, it is not the value of the indirect effects but the share of each region in the total indirect effects generated in all regions that matters. It is considered that the increasing regional share of the total indirect effects is equivalent to reducing the leakage of income and employment to other regions.



Table 1 shows Brazilian regions’ participation in the total indirect effects generated by the demand shock (household spending on Emergency Aid) and supply shock (supply constraints as an inverse function of essentiality). For the demand shock (column five), we see that the following have gained participation in the combined demand and supply shock (marked in grey): all the states in the north and northeast regions, which are the poorest in the country; and Minas Gerais, Mato Grosso, Mato Grosso do Sul, and Rio Grande do Sul, which are vital regions in agribusiness and agri-food chains. On the other hand, the states which lost relative participation were São Paulo and Rio de Janeiro, the main national economic centres, the Federal District, Espírito Santo, Paraná, and Santa Catarina.



These results show that the income leakage from the poorest and peripheral regions is relatively minor in the combined demand and supply shock (column 6) compared to the demand shock (column 5). Based on the inverse of product essentiality, supply shocks thus relatively favour the peripheral regions. One explanation for this is that essential products tend to have more geographically dispersed production, close to the supply of raw materials (high transportation costs, perishability). The traditional industrial location model from Weber shows us that sectors that “lose weight”, like agricultural-based industries, tend to locate themselves near raw materials suppliers. An example of this is agriculture and cattle raising. There is, therefore, a greater possibility of local supply in these sectors. Non-essential products, on the other hand, are produced mainly in large urban agglomerations.



The demand shock stems from household spending on government transfers (Emergency Aid), which includes purchasing various essential and non-essential products. In the supply shock, however, there is selectivity in favour of essential products. This is why, compared to the demand shock, the combined demand and supply shock results tend to cause less income leakage from the peripheral to the central regions.



Table 2 shows the Chilean regions’ results. Considering the last two columns, most regions gained relative participation in the indirect effects of the combined demand and supply shock compared to the demand shock. The regions that lost relative participation were the following (marked in grey): Metropolitan Santiago (RMS); Antofagasta (II); Atacama (III); Aysén del General Carlos Ibáñez del Campo (XI); and Magallanes y de la Antártica Chilena (XII).



The results represent the effect of geographic location and population density on the indirect supply constraint effects. These effects align with previous studies that address the degree of territorial vulnerability to events or threats of exogenous origin (e.g., [38]). For example, the regions of Antofagasta and Atacama (II and III, respectively), along with Aysén del General Carlos Ibáñez del Campo (XI) and Magallanes y de la Antártica Chilena (XII), are located in the far reaches of the country and are essential mineral and hydrocarbon producing areas. While regions II and III are in northern Chile, where a desert climate predominates, regions XI and XII are located in the extreme south of Chile, where a cold temperate climate and strong winds predominate year-round.



In these regions, the most significant economic effect is explained by the decline and volatility of mineral (mainly copper) and hydrocarbon prices, which unfortunately synchronized with the sharper period of economic inactivity in the spring of 2020. Along with the above, both groups of regions are distant from the main industrial centres of Chile, and their proportion of the economically active population is lower than the regions in the central zone of the country. In this sense, [3] recognizes two factors that condition territories’ vulnerability. First, there is their degree of exposure to risk situations beyond their control which cause insecurity. It is evident that when faced with a pandemic event, the outermost areas of the country receive some delay in the economic activation measures or the benefits of the health policies designed by the central government. Aspects such as logistical complexity, infrastructure, and accessibility could explain this situation. Second, there is the limited response capacity resulting from its internal weaknesses (derived from resource scarcity) and the lack of external support to mitigate the damage caused by the pandemic at the regional level.



In the case of the Metropolitan Region, there is a phenomenon associated with its excessive productive specialization and its economic profile linked to international value chains. In the first case, the loss of relative participation would be explained by the unfavourable performance of its productive sectors, mainly by unemployment among companies in branches considered non-priority. In the second case, the difficulty of generating effective integration to global value chains or external users also explains its recessive behaviour. The latter relates to several countries’ financial and logistical restrictions, limiting the international exchange of goods and services.




5. Conclusions and Policy Implications


This study compared two types of economic shocks during the COVID-19 pandemic to assess differences in income leakage between peripheral to central regions in Brazil and Chile. Regional absorptive capacity depends on economic conditions in subnational territories for the successful absorption of resource transfers (demand shock) and the reduction in leakages in the presence of supply shocks. However, in the presence of combined shocks, the potential for an increase in regional disparities within Brazil and Chile has become evident. The results of this study suggest that the absorptive capacity depends fundamentally on local production structures, the concentration of economic activity, local productive diversification, institutional aspects, and installed infrastructure. As a result, regional income transfers are converted into consumption. This generates indirect effects, which tend to propagate towards central areas via subnational chains, which are usually the most prosperous ones.



Overall, the results indicate that peripheral and less developed regions have a higher relative internal absorptive capacity for indirect effects when the shock is a combined supply and demand shock, compared to a demand-only shock. The main explanation for this result is that the supply restriction policy has had relatively less reach in the essential sectors, which are generally more dispersed geographically. In this way, the regions can retain more indirect effects, reducing leakage. Non-essential products, on the other hand, are generally produced with more spatial concentration and in large urban agglomerations. Local income retention is thus lower in the demand shock. In other words, a good part of interregional income leakage occurs because of non-essential product purchases by households.



Our empirical application has enabled us to analyse the relative importance of a region, which depends fundamentally on its set of economic activities and its relations with the rest of the economy [39]. This helps provide relevant ex ante perspectives on the systemic impact of economic policy shocks on regional economies at the sectoral level [40].



During the pandemic, there were transportation difficulties as well, which reduced interregional trade flow between regions. This also benefited local providers by increasing the absorption of indirect effects, though. There may have subsequently been an increase in regional import substitution, increasing the consumption of products offered by local companies, especially essential products. As explained earlier, this is feasible because the production of essential products tends to be relatively more dispersed in geographic space than that of non-essential products. However, in the long run, restrictions on interregional trade, as occurred during the pandemic, are also expected to cause the further spatial deconcentration of economic activities. According to the teachings of the New Economic Geography, the increase in transportation costs (increased barriers to trade) tends to stimulate industrial deconcentration as well.



Despite the results of this study indicating that income absorption by the poorest regions is relatively higher in the case of a supply shock, it can be asserted that this type of shock enhances the retention of income generated in these economically disadvantaged areas, thereby fostering local development and reducing regional inequalities. However, as this study relies on a structural input–output model, the analytical scope of the findings is directly related to the degree of linkage between sectors and regions. In other words, while the results allow us to determine the spatial direction of leakages, they do not necessarily provide the precise value of interregional leakage. This is because the model incorporates the entire set of structural relationships among regions and sectors within a country, which can potentially overestimate some of the outcomes.



Finally, these results can be essential for public policy formulation. For example, suppose the objective is to deconcentrate economic activity spatially or promote peripheral regions’ development. In that case, a potentially promising path is to encourage or attract companies based on the criterion of their products’ essentiality. Furthermore, the technique adopted can be extended to evaluate different resource transfer strategies to reduce regional disparities, where hierarchies can be defined regarding activities produced that can potentially increase local absorptive capacity.
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Table A1. Direct and indirect effects in Brazilian regions (BRL million).






Table A1. Direct and indirect effects in Brazilian regions (BRL million).





	
Brazilian Region

	
Direct Effect *

	
Indirect Effect

	
Total Effect

	
Indirect Effect

	
Total Effect




	
(a)

	
(a)

	
(a)

	
(b)

	
(b)






	
RR

	
1255.30

	
256.49

	
1511.79

	
134.12

	
1389.42




	
AP

	
1893.50

	
382.52

	
2276.02

	
218.22

	
2111.72




	
AC

	
1820.90

	
479.24

	
2300.14

	
251.96

	
2072.86




	
PI

	
7034.00

	
1990.29

	
9024.29

	
977.35

	
8011.35




	
PB

	
8480.00

	
2699.27

	
11,179.27

	
1299.19

	
9779.19




	
PA

	
18,310.00

	
5801.37

	
24,111.37

	
2856.80

	
21,166.80




	
MA

	
14,985.00

	
4827.77

	
19,812.77

	
2379.33

	
17,364.33




	
AL

	
7188.00

	
2711.00

	
9899.00

	
1249.12

	
8437.12




	
CE

	
19,478.00

	
7715.15

	
27,193.15

	
3553.84

	
23,031.84




	
RN

	
6918.00

	
3222.70

	
10,140.70

	
1378.49

	
8296.49




	
SE

	
4843.00

	
2247.63

	
7090.63

	
1009.50

	
5852.50




	
TO

	
2889.10

	
1292.70

	
4181.80

	
630.21

	
3519.31




	
BA

	
32,490.00

	
17,343.55

	
49,833.55

	
7224.72

	
39,714.72




	
PE

	
20,982.00

	
11,046.31

	
32,028.31

	
4921.48

	
25,903.48




	
RO

	
3293.40

	
1471.08

	
4764.48

	
802.47

	
4095.87




	
MG

	
33,859.00

	
20,231.21

	
54,090.21

	
8335.50

	
42,194.50




	
GO

	
12,254.00

	
7937.75

	
20,191.75

	
3426.33

	
15,680.33




	
ES

	
6677.00

	
5257.87

	
11,934.87

	
1952.73

	
8629.73




	
DF

	
4253.20

	
3180.12

	
7433.32

	
1265.41

	
5518.61




	
AM

	
8611.00

	
6440.11

	
15,051.11

	
2653.28

	
11,264.28




	
RJ

	
30,081.00

	
26,763.11

	
56,844.11

	
9307.57

	
39,388.57




	
MS

	
4910.70

	
3579.51

	
8490.21

	
1566.18

	
6476.88




	
RS

	
15,174.00

	
12,578.67

	
27,752.67

	
5038.74

	
20,212.74




	
SC

	
8422.80

	
7164.32

	
15,587.12

	
2816.85

	
11,239.65




	
PR

	
16,809.00

	
14,424.02

	
31,233.02

	
5686.85

	
22,495.85




	
SP

	
66,410.00

	
73,532.08

	
139,942.08

	
26,410.22

	
92,820.22




	
MT

	
6187.00

	
6182.20

	
12,369.20

	
2625.91

	
8812.91




	
Total

	
365,508.90

	
250,758.04

	
616,266.94

	
99,972.36

	
465,481.26








Notes: (*) direct effect corresponds to the value of government transfers to regions in the pandemic; (a) without supply constraint; (b) with supply constraint; RR = Roraima; AP = Amapá; AC = Acre; PI = Piauí; PB = Paraíba; PA = Pará; MA = Maranhão; AL = Alagoas; CE = Ceará; RN = Rio Grande do Norte; SE = Sergipe; TO = Tocantins; BA = Bahia; PE = Pernambuco; RO = Rondônia; MG = Minas Gerais; GO = Goiás; ES = Espírito Santo; DF = Distrito Federal; AM = Amazonas; RJ = Rio de Janeiro; MS = Mato Grosso do Sul; RS = Rio Grande do Sul; SC = Santa Catarina; PR = Paraná; SP = São Paulo; MT = Mato Grosso.
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Table A2. Direct and indirect effects in Chilean regions (Chilean Pesos).
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Chilean Region

	
Direct Effect *

	
Indirect Effect

	
Total Effect

	
Indirect Effect

	
Total Effect




	
(a)

	
(a)

	
(a)

	
(b)

	
(b)






	
RMS

	
1013.01

	
835.13

	
1848.13

	
327.11

	
1340.12




	
VIII

	
370.81

	
204.01

	
574.81

	
94.06

	
464.86




	
V

	
304.72

	
164.87

	
469.59

	
71.7

	
376.42




	
IX

	
222.73

	
68.26

	
290.99

	
31.19

	
253.92




	
VII

	
215.45

	
96.17

	
311.62

	
47.47

	
262.91




	
X

	
169.16

	
86

	
255.16

	
37.45

	
206.61




	
VI

	
168.43

	
88.82

	
257.25

	
37.62

	
206.05




	
IV

	
140.19

	
48.86

	
189.05

	
22.22

	
162.41




	
XIV

	
79.34

	
37.72

	
117.06

	
16.8

	
96.14




	
II

	
75.02

	
90.72

	
165.74

	
36.56

	
111.58




	
I

	
55.59

	
26.84

	
82.43

	
11.49

	
67.08




	
III

	
53.37

	
35.54

	
88.91

	
16.31

	
69.68




	
XV

	
44.57

	
19.65

	
64.22

	
8.94

	
53.5




	
XII

	
20.44

	
13.82

	
34.26

	
5.63

	
26.07




	
XI

	
18.49

	
17.9

	
36.39

	
7.64

	
26.13




	
Total

	
2951.31

	
1834.32

	
4785.63

	
772.18

	
3723.50








Notes: (*) the direct effect corresponds to the value of government transfers to the regions in the pandemic; (a) without supply restriction; (b) with supply restriction; RMS = Región Metropolitana de Santiago; VIII = Del Biobío; V = De Valparaíso; IX = De La Araucanía; VII = Del Maule; X = De Los Lagos; VI = Del Libertador General Bernardo O’Higgins; IV = De Coquimbo; XIV = De Los Ríos; II = De Antofagasta; I = De Tarapacá; III = De Atacama; XV = De Arica y Parinacota; XII = De Magallanes y de la Antártica Chilena; XI = Aysén del General Carlos Ibáñez del Campo.
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Table A3. Sector classification by essentiality—Brazil.






Table A3. Sector classification by essentiality—Brazil.





	Sector ID
	Sectors
	Essentiality
	Alpha





	S1
	Agriculture, including agricultural and post-harvest support
	Essential
	1.0



	S2
	Livestock, including support for livestock
	Essential
	1.0



	S3
	Forestry production; fishing and aquaculture
	Essential
	1.0



	S4
	Coal and non-metallic minerals extraction
	Mid-essential
	0.7



	S5
	Oil and gas extraction, including support activities
	Mid-essential
	0.7



	S6
	Iron ore extraction, including beneficiation and agglomeration
	Mid-essential
	0.7



	S7
	Non-ferrous metallic minerals extraction, including beneficiation
	Mid-essential
	0.7



	S8
	Slaughtering and meat products, including dairy and fishery products
	Mid-essential
	0.7



	S9
	Sugar manufacturing and refining
	Non-essential
	0.5



	S10
	Other food products
	Non-essential
	0.5



	S11
	Beverage manufacturing
	Non-essential
	0.5



	S12
	Tobacco products manufacturing
	Non-essential
	0.5



	S13
	Textile manufacturing
	Non-essential
	0.5



	S14
	Manufacture of clothing apparel and accessories
	Non-essential
	0.5



	S15
	Footwear and leather goods manufacturing
	Non-essential
	0.5



	S16
	Wood products manufacturing
	Non-essential
	0.5



	S17
	Pulp and paper manufacturing
	Non-essential
	0.5



	S18
	Printing and reproduction of recorded media
	Non-essential
	0.5



	S19
	Oil refining and coking
	Non-essential
	0.5



	S20
	Biofuel manufacturing
	Non-essential
	0.5



	S21
	Organic and inorganic chemicals, resins, and elastomers manufacturing
	Non-essential
	0.5



	S22
	Manufacture of pesticides, disinfectants, paints, and various chemicals
	Non-essential
	0.5



	S23
	Cleaning, cosmetics/perfumery, and personal care products manufacturing
	Non-essential
	0.5



	S24
	Pharmochemical and pharmaceutical products manufacturing
	Non-essential
	0.5



	S25
	Rubber and plastic products manufacturing
	Non-essential
	0.5



	S26
	Non-metallic mineral products manufacturing
	Non-essential
	0.5



	S27
	Production of pig iron/ferroalloys, steelmaking, and seamless steel tubes
	Non-essential
	0.5



	S28
	Non-ferrous metal metallurgy and metal casting
	Non-essential
	0.5



	S29
	Metal products manufacturing, except machinery and equipment
	Non-essential
	0.5



	S30
	Manufacturing of computer, electronic, and optical products
	Non-essential
	0.5



	S31
	Electrical machinery and equipment manufacturing
	Non-essential
	0.5



	S32
	Machinery and mechanical equipment manufacturing
	Non-essential
	0.5



	S33
	Automotive, trucks, and buses manufacturing, except parts
	Non-essential
	0.5



	S34
	Automotive parts and accessories manufacturing
	Non-essential
	0.5



	S35
	Manufacture of other transport equipment, except motor vehicles
	Non-essential
	0.5



	S36
	Furniture and miscellaneous industrial manufacturing
	Non-essential
	0.5



	S37
	Maintenance, repair, and installation of machinery and equipment
	Non-essential
	0.5



	S38
	Electricity, natural gas, and other utilities
	Essential
	1.0



	S39
	Water, sewage, and waste management
	Essential
	1.0



	S40
	Construction
	Non-essential
	0.5



	S41
	Wholesale and retail
	Non-essential
	0.5



	S42
	Land transport
	Mid-essential
	0.7



	S43
	Waterborne transport
	Essential
	1.0



	S44
	Aviation
	Mid-essential
	0.7



	S45
	Storage, auxiliary transport activities, and postal services
	Mid-essential
	0.7



	S46
	Accommodation
	Non-essential
	0.5



	S47
	Food
	Non-essential
	0.5



	S48
	Print-integrated editing and editing
	Non-essential
	0.5



	S49
	Television, radio, film, and sound and image recording/editing activities
	Non-essential
	0.5



	S50
	Telecommunications
	Mid-essential
	0.7



	S51
	System development and other information services
	Non-essential
	0.5



	S52
	Financial intermediation, insurance, and complementary pension plans
	Non-essential
	0.5



	S53
	Real estate activities
	Non-essential
	0.5



	S54
	Legal, accounting, consulting, and corporate headquarters activities
	Non-essential
	0.5



	S55
	Architectural, engineering, technical testing/analysis, and R&D services
	Non-essential
	0.5



	S56
	Other professional, scientific, and technical activities
	Non-essential
	0.5



	S57
	Non-Real Estate Rentals and Intellectual Property Asset Management
	Non-essential
	0.5



	S58
	Other administrative activities and complementary services
	Non-essential
	0.5



	S59
	Surveillance, security, and investigation activities
	Non-essential
	0.5



	S60
	Public administration, defence, and social security
	Non-essential
	0.5



	S61
	Public Education
	Mid-essential
	0.7



	S62
	Private Education
	Mid-essential
	0.7



	S63
	Public healthcare
	Mid-essential
	0.7



	S64
	Private healthcare
	Essential
	1.0



	S65
	Artistic, creative, and performing activities
	Essential
	1.0



	S66
	Membership organizations and other personal services
	Non-essential
	0.5



	S67
	Housekeeping services
	Non-essential
	0.5
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Table A4. Sector classification by essentiality—Chile.






Table A4. Sector classification by essentiality—Chile.





	Sector ID
	Sectors
	Essentiality
	Alpha





	S1
	Agriculture, Forestry, and Fishing
	Essential
	1.0



	S2
	Mining
	Mid-essential
	0.7



	S3
	Manufacturing industry
	Non-essential
	0.5



	S4
	Electricity, gas, water, and waste management
	Essential
	1.0



	S5
	Construction
	Non-essential
	0.5



	S6
	Retail, hotels, and restaurants
	Non-essential
	0.5



	S7
	Transportation, communications, and information services
	Mid-essential
	0.7



	S8
	Financial intermediation
	Non-essential
	0.5



	S9
	Real estate and housing services
	Non-essential
	0.5



	S10
	Business services
	Non-essential
	0.5



	S11
	Personal services
	Non-essential
	0.5



	S12
	Public administration
	Essential
	1.0
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Figure 1. Industry and regional interdependencies in an interregional input–output model. Source: Oosterhaven and Hewings, 2015. 
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Figure 2. RDI effects by Brazilian region. Panel (a) shows the regional distribution of RDI effects considering the demand-only scenario. Panel (b) shows the regional distribution of RDI effects for the combined demand and supply constraints scenario. (a) Ratio between indirect and direct effects (demand-only). (b) Ratio between indirect and direct effects (combined). 
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Figure 3. RDI effects by Chilean region. Panel (a) shows the regional distribution of RDI effects considering the demand-only scenario. Panel (b) shows the regional distribution of RDI effects for the combined demand and supply constraints scenario. (a) Ratio between indirect and direct effects (demand-only). (b) Ratio between indirect and direct effects (combined). 
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Table 1. Ratio between indirect and direct effects and Brazilian regions’ participation in the total indirect effects in the two simulated scenarios.
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	Federative Unit
	RID (a)
	RID (b)
	Ratio: (a)/(b)
	PI (a) (%)
	PI (b) (%)





	RR
	0.204
	0.107
	0.523
	0.102
	0.134



	AP
	0.202
	0.115
	0.570
	0.153
	0.218



	AC
	0.263
	0.138
	0.526
	0.191
	0.252



	PI
	0.283
	0.139
	0.491
	0.794
	0.978



	PB
	0.318
	0.153
	0.481
	1.076
	1.300



	PA
	0.317
	0.156
	0.492
	2.314
	2.858



	MA
	0.322
	0.159
	0.493
	1.925
	2.380



	AL
	0.377
	0.174
	0.461
	1.081
	1.249



	CE
	0.396
	0.182
	0.461
	3.077
	3.555



	RN
	0.466
	0.199
	0.428
	1.285
	1.379



	SE
	0.464
	0.208
	0.449
	0.896
	1.010



	TO
	0.447
	0.218
	0.488
	0.516
	0.630



	BA
	0.534
	0.222
	0.417
	6.916
	7.227



	PE
	0.526
	0.235
	0.446
	4.405
	4.923



	RO
	0.447
	0.244
	0.545
	0.587
	0.803



	MG
	0.598
	0.246
	0.412
	8.068
	8.338



	GO
	0.648
	0.280
	0.432
	3.166
	3.427



	ES
	0.787
	0.292
	0.371
	2.097
	1.953



	DF
	0.748
	0.298
	0.398
	1.268
	1.266



	AM
	0.748
	0.308
	0.412
	2.568
	2.654



	RJ
	0.890
	0.309
	0.348
	10.673
	9.310



	MS
	0.729
	0.319
	0.438
	1.427
	1.567



	RS
	0.829
	0.332
	0.401
	5.016
	5.040



	SC
	0.851
	0.334
	0.393
	2.857
	2.818



	PR
	0.858
	0.338
	0.394
	5.752
	5.688



	SP
	1.107
	0.398
	0.359
	29.324
	26.418



	MT
	0.999
	0.424
	0.425
	2.465
	2.627



	National average
	0.569
	0.242
	0.446
	3.704
	3.704







Legend: (a) demand shock; (b) combined demand and supply shock. Brazilian regions included in table: RR = Roraima; AP = Amapá; AC = Acre; PI = Piauí; PB = Paraíba; PA = Pará; MA = Maranhão; AL = Alagoas; CE = Ceará; RN = Rio Grande do Norte; SE = Sergipe; TO = Tocantins; BA = Bahia; PE = Pernambuco; RO = Rondônia; MG = Minas Gerais; GO = Goiás; ES = Espírito Santo; DF = Distrito Federal; AM = Amazonas; RJ = Rio de Janeiro; MS = Mato Grosso do Sul; RS = Rio Grande do Sul; SC = Santa Catarina; PR = Paraná; SP = São Paulo; MT = Mato Grosso.













 





Table 2. Ratio of indirect and direct effects and Chilean regions’ share in total indirect effects in the two simulated scenarios.
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	Chilean Region
	RID (a)
	RID (b)
	Ratio: (a)/(b)
	PI (a) (%)
	PI (b) (%)





	RMS
	0.824
	0.323
	0.392
	45.528
	38.618



	VIII
	0.550
	0.254
	0.461
	11.122
	12.011



	V
	0.541
	0.235
	0.435
	8.988
	9.812



	IX
	0.306
	0.140
	0.457
	3.721
	6.081



	VII
	0.446
	0.220
	0.494
	5.243
	6.512



	X
	0.508
	0.221
	0.435
	4.688
	5.332



	VI
	0.527
	0.223
	0.424
	4.842
	5.376



	IV
	0.349
	0.159
	0.455
	2.664
	3.950



	XIV
	0.475
	0.212
	0.445
	2.057
	2.446



	II
	1.209
	0.487
	0.403
	4.946
	3.463



	I
	0.483
	0.207
	0.428
	1.463
	1.722



	III
	0.666
	0.306
	0.459
	1.938
	1.858



	XV
	0.441
	0.200
	0.455
	1.071
	1.342



	XII
	0.676
	0.275
	0.408
	0.753
	0.716



	XI
	0.968
	0.413
	0.427
	0.976
	0.760



	National average
	0.598
	0.258
	0.439
	6.667
	6.667







Notes: (a) demand shock; (b) combined demand and supply shock. Chilean regions included in table: RMS = Región Metropolitana de Santiago; VIII = Biobío; V = Valparaíso; IX = Araucanía; VII = Maule; X = Región de Los Lagos; VI = Región del Libertador General Bernardo O’Higgins; IV = Región de Coquimbo; XIV = Región de Los Ríos; II = Antofagasta; I = Tarapacá; III = Atacama; XV = Región de Arica y Parinacota; XII = Región de Magallanes y de la Antártica Chilena; XI = Región de Aysén del General Carlos Ibáñez del Campo.
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