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			The effect of broadband on economic growth in Latin America: an approach based on a simultaneous equations model

			María Verónica Alderete



			Abstract

			This work analyses the effects of broadband on economic growth in Latin America, distinguishing between mobile and fixed broadband. Although there are studies on the countries of the Organisation for Economic Co-operation and Development (OECD), in the Latin American region such research is scarce. This work uses data from 20 countries for the period 2010–2018 and estimates a simultaneous equations model based on Koutroumpis (2009) and Katz and Callorda (2013). The results show that mobile and fixed broadband make a significant positive contribution to the region’s economic growth. A 1% increase in mobile broadband penetration generates a 0.23% increase in GDP, while a 1% increase in fixed broadband increases GDP by 0.31%. This effect is greater than that found in other analyses which do not examine the complementarity between the two types of broadband.
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			I.	Introduction

			Broadband infrastructure is widely recognized as being a fundamental for economic growth in various countries around the world (OECD, 2009; Reynolds, 2009). The International Telecommunication Union (ITU) defines broadband as a network that offers a combined speed of at least 256 kilobytes per second (kb/s) in one or both directions (ITU, 2005 and 2006). Broadband deployment has been one of the main policy and strategic objectives of recent years, with the aim of boosting economic productivity and fostering job creation. 

			The most widely used research framework in this area concerning information technology and productivity is neoclassical economic growth accounting. Numerous studies have established a positive correlation between broadband penetration in a country or region and economic growth (Crandall, Lehr and Litan, 2007; Katz, 2009 and 2011; Koutroumpis, 2009; Pérez Martínez, 2012; Alderete, 2017). However, few studies examine the relationship between economic growth and mobile broadband (ITU, 2019). Unlike ITU (2019),1 which measures the impact of broadband (both fixed and mobile) and digital transformation in the Americas region overall, this work considers the effect of both types of broadband together, not separately, and affords particular attention to the Latin American countries. 

			The evolution of the knowledge base underlying information and communications technologies (ICTs) in the form of recombined knowledge has fostered economic growth by applying a new core of highly complementary technologies (Antonelli, Krafft and Quatraro, 2010). On the one hand, there is a hypothesis of complementarity between fixed broadband and mobile broadband.2 On the other, recent data show that wireless broadband is of particular interest in low-income and rural regions. While fixed broadband penetration continues to rise, mobile broadband is showing exponential growth rates in developing countries, as compared to developed ones (Thompson and Garbacz, 2011). Mobile broadband service has grown very rapidly in recent years and has already surpassed fixed broadband around the world (ITU, 2014).

			The exponential economic growth of mobile broadband is not only a result of investments in infrastructure or the deployment of these technologies, but also of complementary improvements in terms of access to mobile telephony equipment and in its uses and applications. As Moore’s Law works over time on processors, memory, sensors and many other elements of computer hardware (a notable exception is batteries, which have not improved their performance at an exponential rate because they are essentially chemical devices, not digital ones), it does more than just make computing devices faster, cheaper, smaller and lighter. It also allows them to do things that previously seemed out of reach (Brynjolfsson and McAfee, 2014, p. 27).

			Mobile broadband services offer further reach and lower costs, unlike fixed broadband services, which are characterized by limited reach and high capital costs. In addition, they provide extraordinary access to highly personalized experiences on the Internet. In fact, mobile telecommunications profoundly affect the way users interact and produce significant externalities for the economic activities in which they are used (Gruber and Koutroumpis, 2011). Likewise, mobile Internet use requires fewer digital skills and incurs lower financial costs than using desktop or laptop computers (Stork, Calandro and Gillwald, 2013). 

			In several developing countries, farmers use mobile phones to find the best prices for their products (Kotelnikov, 2007). In Kerala (India), fisherfolk use mobile phone services to boost their profits by finding out when average fish prices stabilize and fall. Fisherfolk can avoid product (fish) wastage and high transaction costs by collecting market information via mobile phones. Both buyers and sellers thus achieve a higher level of well-being.

			The percentage of e-commerce transactions carried out over mobile devices and applications is still low in Latin America. However, e-commerce is growing rapidly in the region, which is now the second fastest growing market in the world after China. According to Mercado Libre, the e-commerce platform for business-to-consumer (B2C) and consumer-to-consumer (C2C) transactions, e-commerce will represent 50% of all commerce in 2019 (GSM Association, 2014).

			Mobile broadband is more widespread in Latin America than fixed broadband, because of the diversity and affordability of cellular equipment, and the greater deployment of mobile telephone networks. In 2013, the average penetration of mobile broadband in the region was 30%, while the penetration of fixed broadband was 9%. These percentages are lower than those in OECD countries, which have values of 79% and 29% for mobile and fixed broadband, respectively. Of 18 Latin American countries, mobile broadband showed greater penetration than fixed broadband in 16 (ECLAC, 2016a). Between 2006 and 2013, the growth rate for fixed broadband was 5%, compared to 22% for mobile broadband.

			Costa Rica has a high rate of mobile broadband penetration, similar to the average for OECD countries and higher than for the rest of the Latin American region. Brazil has the region’s second highest rate of mobile broadband penetration and Uruguay the third. Fixed broadband shows lower penetration than mobile broadband in these countries. 

			Between 2010 and 2014 fixed broadband become considerably more affordable. One way to measure this is by using the average price of 1 Mbps as a percentage of monthly per capita GDP. Meanwhile, the affordability of mobile broadband may be determined using the average price of a postpaid plan as a percentage of per capita GDP (ECLAC, 2016a). In 2010, 17.8% of (average) income was needed to access the fixed broadband service, compared to just 3.8% in 2014 (ECLAC, 2016a). In the most developed countries, such as France, Japan or the United Kingdom, less than 0.1% of monthly income was required to access fixed broadband. Meanwhile, for mobile broadband (postpaid plan) this proportion is approximately 0.6%. 

			In Latin America, the countries where mobile broadband is most affordable are Argentina, Chile, Costa Rica and Uruguay, with percentages of monthly per capita GDP below 2% (ECLAC, 2016a). The affordability gap between the most developed countries and the Latin American region is smaller for mobile broadband than for fixed broadband. 

			Lastly, in this region mobile broadband serves as a collaboration tool for fostering social inclusion (Barrantes Cáceres and Vargas, 2016). A good example is the use of mobile broadband to administer schemes to combat poverty, which enables better recipient selection and facilitates monitoring and evaluation of outcomes. Such is the case of the Opportunities programme in Mexico and Bolsa Família in Brazil.

			This analysis seeks to examine the penetration of both fixed and mobile broadband in Latin America and its effect on economic growth. Its main contribution is the analysis of whether the two types of broadband are complementary or substitute each other. This is its main difference in relation to the study by ITU (2019), which treats each type of broadband separately. It is also an extension of the analysis by Alderete (2017), which was limited to the impact of fixed broadband on economic growth in the Latin American region. To this end, the present study uses data from countries in the Latin American region for the period 2010–2018. 

			The work is structured as follows: first, it describes the most recent findings on the contribution of fixed and mobile broadband to economic growth, with special emphasis on the Latin American region. Next, it develops a theoretical framework on the importance of ICT for economic growth and analyses the literature regarding the relationship between economic growth and fixed and mobile broadband. Third, it describes the methodology based on a simultaneous equations model, as well as the data sources used. Lastly, it presents and explains the results obtained and sets forth the conclusions.

			II.	The most recent findings

			By the end of the 2000s, the limitations of high-speed networks and lack of competition in networks outside urban areas had produced negative repercussions in terms of the coverage, quality and prices of broadband services (Galperin, Mariscal and Viecens, 2012). 

			At the same time, there were few instruments to promote the deployment of broadband and mitigate regional disparities or meet the new connectivity requirements of households, businesses and public institutions. In this context, public measures are essential to ensure the deployment of core networks in areas where returns on private investment are limited.

			Over the last few years, the Latin American region has experienced a shift towards greater public involvement in the sector. National broadband plans make up a set of initiatives by national governments to accelerate the deployment and adoption of broadband services. Latin American countries have been proactive in designing and implementing such plans, which have also been followed by increasing efforts to coordinate regional plans.

			Broadband plans in Latin American countries show both common patterns and differences (Galperin, Mariscal and Viecens, 2012). In terms of policy instruments, the region’s telecommunications sectors have made use mostly of public financing and investment in networks and equipment, State shares in the operation of the networks, and active industrial policy. The proliferation of national broadband plans testifies to the use of such policies to promote telecommunications. 

			In Latin America, 17 countries adopted broadband plans between 2010 and 2013. The main sources of financing for these were the universal service fund, government subsidies and other direct financing mechanisms, and public-private partnerships (ECLAC, 2016a). According to Iglesias, Cano and García Zaballos (2015) of the Inter-American Development Bank (IDB), among the Southern Cone countries, Chile has achieved the best value outcomes in terms of the status of its broadband plan.

			Other factors that explain the need for telecommunications-oriented policies are regional disparities in infrastructure and access to telecommunications services, especially broadband. In recent decades, private investments in the sector have been concentrated in urban areas with higher per capita income. However, the real problem has been the failure to take measures to mitigate regional differences, such as the obligation to extend networks to private operators and the universal service fund. 

			After several years of year-on-year growth at rates of around 50%, the fixed broadband market in Latin America began to show signs of slowing. This was the result of reaching saturation point in higher-income urban areas and of the low uptake rate in low- and middle-income households (Galperin, Mariscal and Viecens, 2012).

			At the same time, although growth in mobile phone subscriptions has slowed as the market reached saturation, mobile broadband has become the fastest growing market segment. The average annual growth rate of mobile broadband subscriptions was 55.3%, while that of fixed broadband
was 11% (ECLAC, 2016b). Although mobile broadband only emerged recently (in 2007), it has already surpassed fixed broadband. Mobile broadband is now the main means of Internet access for 32% of the population, compared to only 10% for fixed broadband (ECLAC, 2016a). 

			In the developing world, mobile broadband services offer an answer to the demand for high-speed Internet access given the unaffordability of fixed broadband services. In the developed world, however, both fixed and mobile broadband consumption continue to grow steadily (ITU, 2014). 

			Countries differ in their mobile infrastructure. Some are upgrading their wireless communication networks to 4G, while others still have 3G networks with partial or incomplete coverage. In several developing countries, broadband access is still limited and 5G-type networks are either non-existent or have limited potential to increase online penetration (ITU, 2013). 

			The digitalization index measures a country’s progress in terms of digital development.3 In this regard, the Latin American region is on the borderline between emerging and transition economies (Katz, Koutroumpis and Callorda, 2013). While Chile is the best positioned country in the region, others, such as Cuba, Nicaragua and the Plurinational State of Bolivia belong to the category where the index is lowest (less than 20) (Alderete, 2017).

			Mobile broadband is one of the most dynamic market segments, with penetration of 47% globally in 2015, 12 times the rate registered in 2007 (ITU, 2015). In Latin America, mobile broadband penetration has risen on average from 8.27% in 2011 to 44% in 2015. Conversely, fixed broadband penetration has been more stable, with rates of 5.63% in 2011 and 8.7% in 2015. 

			Figure 1 shows the evolution of fixed and mobile broadband penetration in 2010 and 2018 in 17 Latin American countries.

			Figure 1
Latin America (17 countries): fixed and mobile broadband penetration, 2010 and 2018

			(Percentages)

			[image: ]

			Source: Prepared by the author.

			In 2018, the average penetration of mobile broadband in the region was 77%, while the average for fixed broadband was 12%. Uruguay is the country with the highest levels of fixed and mobile broadband, while Nicaragua and Peru have the lowest rates. 

			III.	Theoretical framework

			There is no consensus in the literature on the impact of ICTs on economic growth; however, the empirical evidence generally establishes a significant and positive effect of these new technologies on growth (Madden and Savage, 2000; Jorgenson and Vu, 2007).

			As with the evaluation of the economic impact of investments in ICT, determining the economic impact of broadband is no easy proposition. The relationship between ICTs and economic growth suffers from endogeneity and several authors doubt the direction of causality between the two. Countries with strong per capita GDP growth are likely to invest more in ICTs and, at the same time, countries that invest more heavily in ICTs are likely to achieve better growth outcomes. Either way, telecoms penetration rates (relative to service usage) often precede economic growth by more than telecom investments do (Jorgenson and Vu, 2007).

			Roller and Waverman (2001) attempted to endogenize investments in telecommunication infrastructure in a group of OECD countries by specifying a micromodel of supply and demand for fixed telephony jointly estimated with a macroeconomic production function, by means of a simultaneous equations model. The model was later used as a reference for the case of fixed broadband in OECD countries (Koutroumpis, 2009), mobile telecommunications (cellular telephony) in 191 countries around the world (Gruber and Koutroumpis, 2011) and fixed broadband in Latin America (Alderete, 2017). More recently, ITU (2019) analysed the effect of fixed and mobile broadband separately on economic growth worldwide, and in the Americas region in particular. According to Koutroumpis (2009), a 1% increase in fixed broadband penetration (in countries with a penetration level below 14%) explains GDP growth by 0.008%. Meanwhile, Alderete (2017) finds that a 1% increase in fixed broadband generates an increase in output of 0.087 percentage points in Latin America. For its part, ITU (2019) finds that a 1-percentage-point increase in fixed broadband in the Latin American region generates a 0.15% increase in growth. The increase was larger in the case of mobile broadband, at 0.17%. Nevertheless, the effect is stronger at the regional than the global level for both types of broadband.

			Other studies have also considered the issue of endogeneity and, to that end, have adopted alternative methodologies in the case of the United States (Crandall, Lehr and Litan, 2007; Greenstein and McDevitt, 2009). Greenstein and McDevitt (2009) found a small positive effect of fixed broadband on the United States economy. In the case of OECD countries, Czernich and others (2011) estimate that a 10-percentage-point gain in broadband penetration boosts annual per capita growth by between 0.9 and 1.5 percentage points. 

			In general, the impact of fixed broadband on economic growth is seen to be relatively low on average. However, there is consensus that the impact of ICTs on economic activity is underestimated, owing to the difficulty in measuring the value of intangible goods and services and the spread of ICTs based on their uses and applications (ECLAC, 2016a). Differences in the impact of ICTs have to do with the degree of maturity of the digital ecosystem, which includes factors such as an adequate broadband infrastructure, the diffusion of ICTs and the intensity of their use by individuals and companies, as well as their incorporation into productive and organizational processes.

			By contrast, Waverman, Meschi and Fuss (2005) find a relationship between access to mobile telephony and economic growth, with a more significant impact in developing countries than in developed countries. 

			Only a few studies have analysed the relationship between fixed and mobile broadband technologies. Some authors find a complementary relationship between the two (Galperin and Callorda, 2014; Lee, Marcu and Lee, 2011; Cardona and others, 2009). However, others have found that fixed and mobile broadband substitute each other (Srinuan, Srinuan and Bohlin, 2012). Lee, Marcu and Lee (2011) examine the factors underlying the diffusion of fixed and mobile broadband and suggest that in several OECD countries mobile broadband broadly complements fixed broadband when first deployed. This work also assumes a substitution effect between the two technologies.

			Thompson and Garbacz (2011) developed a model to determine the direct impact of fixed and mobile broadband use on GDP per household, based on panel data from 43 countries for the period 2005–2009. The authors estimate separate equations for fixed and mobile broadband to control for endogeneity between GDP and broadband. On the one hand, they find that mobile broadband has a direct positive effect on a country’s GDP per household, with a higher impact in low-income economies than in high-income ones. They find no economic impact, however, for fixed broadband. 

			The fact that GDP does not capture the full benefits of ICT investments could be explained by the lag in the impact of ICT investments on a country’s economy. This delay is a result of the complementary assets needed to properly exploit digital opportunities. Complementary innovations need to be in place so that general purpose technologies, such as information technologies, can produce a real impact (Brynjolfsson, 1993). In this respect, Brynjolfsson and Hitt (2003) argue that it takes an average of five to seven years for investments in computers to be reflected in businesses’ total factor productivity. Complementary efforts and investments made during this time lapse contribute to that outcome.

			An alternative explanation is that the impact on economic growth comes from two sources: (i) from “white-box” components such as the level of capital, investments in ICT and labour; and (ii) from a “black-box” component of total factor productivity whose origin and composition is still under discussion (Samoilenko and Osei-Bryson, 2011). In this sense, Brynjolfsson and McAfee (2014) argue that economic growth is not ended but has been held back by people’s inability to process all new ideas fast enough. 

			In turn, Holt and Jamison (2009), obtain a positive but unspecified economic effect of broadband in the case of the United States. One of the difficulties encountered in studies of ICT impact is that its impact evolves, perhaps negatively during certain periods, as businesses experiment with new applications and reorganize their operations.

			Other authors, such as Van Ark and Inklaar (2005), suggest that the impact of ICT investments on the economy may follow a U-shaped pattern. Initially, technology spreads across the country, leading to increased productivity, followed by a period of decreasing impact, as businesses experiment with the technology and learn how to make the best use of it. This learning period involves investments in complementary assets, such as human capital, and organizational changes that do not immediately translate into higher productivity.

			According to the resource- and capability-based theories, the combination of complementary skills and assets produces synergistic effects on firms’ performance (Taher, 2012; Rivard, Raymond and Verreault, 2006). The hypothesis in this regard would be that fixed and mobile broadband, used in combination, generate synergies in addition to their separate effects. 

			1.	Determinants of demand for broadband

			Like any other market, the broadband market is the result of dynamics between the forces of supply and demand. Some authors find that broadband adoption is restricted more by demand than by supply (Oh, Ahn and Kim, 2003; Stanton, 2004; Irani, Dwivedi and Williams, 2009). This is not surprising, given the emphasis of previous research on the uptake of technologies by households. Meanwhile, supply-side factors are not considered a problem in several countries (Irani, Dwivedi and Williams, 2009).

			Lowering prices is a successful strategy to attract customers in the early stages. However, once saturation level is reached, other factors must be considered, such as perceived usefulness and social influence. These are examined by the technology acceptance model, but that analysis is beyond the scope of the present work.

			Previous studies on the spread of broadband worldwide have found lower service cost to be one of the main determinants (Gruber, 2001; Gruber and Verboven, 2001; Liikanen, Stoneman and Toivanen, 2004; Koski and Kretschmer, 2005; Rouvinen, 2006). The lower the price of the broadband service, the more it is expected to spread. For the Latin American region, Alderete (2017) and ITU (2019) project that a 1% increase in the price of fixed broadband reduces subscription numbers by 0.29% and 0.15%, respectively. 

			At the same time, competition between platforms (based on the facilities offered by different platforms) has become a fundamental tool to reduce prices, increase user numbers, improve service quality and promote investment and innovation (ITU, 2003; Lee, Marcu and Lee, 2011). The complementarity between fixed and mobile modalities thus influences the uptake of broadband. Distaso, Lupi and Maneti (2006) establish that competition between platforms, for example between fixed and mobile broadband, can determine the spread of broadband. However, there is no consensus as to whether single or multiple standards foster the spread of mobile communications.

			Lee, Marcu and Lee (2011) introduce complementarity between the two types of broadband by including the price of fixed broadband in their model as an explanatory variable for mobile demand. If mobile demand acted as a complement to fixed broadband, it should increase broadband penetration. Conversely, if mobile broadband acted as a substitute, the aggregate effect on broadband would be ambiguous. On the one hand, broadband penetration could be accelerated by competition between platforms, but at the same time it could be offset by sunk investments in fixed broadband.

			According to studies from the mid-2000s, in the relatively early stages of the deployment of broadband as a service, socioeconomic factors (particularly income) explain broadband adoption more than sensitivity to price changes, even controlling for service availability (Horrigan, 2015). The adoption of ICTs, as well as the penetration of broadband, are directly related to economic development (Horrigan, 2015; Kyriakidou, Michalakelis and Sphicopoulos, 2011; Holt and Jamison, 2009; Samoilenko and Osei-Bryson, 2011). The findings with respect to the effects of income, broadband price and competition in its diffusion were mixed (OECD, 2007). 

			Thompson and Garbacz (2011) introduce cellular telephone subscriptions per 100 inhabitants as control variables in the demand functions as a proxy for investments in telecommunications infrastructure. Lastly, the Internet and telephony competition index is introduced both in the demand and supply functions to control for the level of concentration and regulation of the sector, similarly to the methodology used in ITU (2019). 

			IV.	Methodology and data

			A simultaneous equations model is estimated to control for endogeneity between broadband penetration and economic growth. The model is composed of two or more equations whose number is equal to the number of endogenous variables.

			These models are useful when there is interdependence between two or more variables (bidirectional relationship) and simultaneous influence between the variables and the equations. The parameters are estimated based on the information provided by the system of equations. 

			The model to be estimated comprises a set of four equations: (i) a production function; (ii) a demand function; (iii) a supply function; and (iv) an output function. These last three functions serve to model broadband market, controlling for reverse causality.

			Production is represented by a Cobb Douglas type function. In this function, expressed in logarithmic terms, GDP growth depends on variations or changes in non-ICT physical capital, skilled labour, and fixed and mobile broadband infrastructure.

			According to Katz and Callorda (2013), the aggregate production function links GDP to gross fixed capital formation or investment, excluding investments in telecommunications by the private sector,4 skilled labour (measured as the percentage of the workforce with an intermediate level of education) and fixed and mobile broadband infrastructures measured by their penetration rates (number of fixed and mobile broadband subscriptions). According to Madden and Savage (2000), the use of telecommunications penetration rates as independent variables in production studies may be less problematic than investment measures. This is the rationale for using broadband penetration rates instead of investment indicators. However, there are no international statistics on the tenor of investments in broadband. In this regard, the indicator of investments in telecommunications by the private sector published by the World Bank would be unsuitable, since telecommunications include other technologies, such as radio and television, apart from broadband. 

			The demand function relates the broadband penetration rate to the price of the basic broadband service (the cheapest 1 GB postpaid mobile broadband plan), the price of fixed broadband (the cheapest rate) and the per capita consumption of households. As in Katz and Callorda (2013), per capita consumption is used instead of per capita GDP, which is not considered a good indicator of income, especially in Latin American countries where there are issues regarding official statistics and labour informality. The price of fixed broadband is included to estimate the degree of complementarity between fixed and mobile broadband. The number of subscriptions to cellular telephony services is also included as a variable, in order to control for the effect of investments in broadband infrastructure, in addition to the Internet and telephony competition index to proxy the effect of concentration and regulation of the sector.

			In turn, the supply function expresses the relationship between aggregate revenue from broadband sales, the level of household consumption, and urbanization rates in a given country.5 Given that the deployment of mobile broadband is correlated with urban concentration, the broadband supply should show this structural trend (Katz and Callorda, 2013). Likewise, the equation includes the control variable of the Internet and telephony competition index as a proxy for the effect of concentration and regulation of the sector.

			The output function relates the annual change in mobile broadband penetration to revenue from broadband sales. This change is used as an indicator of annual investment in broadband capital. This function assumes a stable and constant relationship between sales and investment, which is not always the case (Roller and Waverman, 2001; Koutroumpis, 2009). A system of equations is thus constructed, with the following functions:

			ln GDP = α1 ln non-TIC capital pc + α2 ln skilled labour + α3 fixed broadband + α4 mobile broadband + e1

			ln broadband = β1 ln consumption pc + β2 ln mobile broadband price + β3 fixed broadband price + β4 ln mobiles + β5 ln competition index + e2

			ln broadband revenues = β1 ln consumption pc + β2 ln urbanization + β3 ln competition index + ε3

			ln broadband penetration = β1 ln broadband revenues + ε4

			The STATA 14 software is used to estimate the model. Table 1 summarizes the information on the variables included in the model, with their nomenclature and the sources of the data.

			The model is estimated for 20 Latin American countries: Argentina, Bolivarian Republic of Venezuela, Brazil, Chile, Colombia, Costa Rica, Dominican Republic, Ecuador, El Salvador, Guatemala, Honduras, Jamaica, Mexico, Nicaragua, Panama, Paraguay, Peru, Plurinational State of Bolivia, Trinidad and Tobago, and Uruguay. 

			The data correspond to the period 2010–2018, since data on broadband prices are available from 2010 on. Table 2 shows the values of the descriptive statistics of each of the model variables in logarithmic values.

			Table 1
Description of the variables

			
				
					
					
					
					
				
				
					
							
							Variables

						
							
							Abbreviation (in ln)

						
							
							Description

						
							
							Source

						
					

				
				
					
							
							GDP

						
							
							lgdp

						
							
							GDP at constant 2010 prices

						
							
							World Bank

						
					

					
							
							Non-ICT capital

						
							
							lnonICTcapital

						
							
							Gross fixed capital formation, excluding investments in telecommunications by the private sector

						
							
							World Bank

						
					

					
							
							Skilled labour

						
							
							llabour

						
							
							Workers with an intermediate level of education

						
							
							World Bank

						
					

					
							
							Mobile broadband

						
							
							lmb

						
							
							Active subscriptions to mobile broadband per 100 inhabitants

						
							
							International Telecommunication Union; Latin American Telecommunications Research Centre (cet.la)

						
					

					
							
							Fixed broadband

						
							
							lfb

						
							
							Percentage of subscriptions to fixed broadband 

						
							
							World Bank 

						
					

					
							
							Consumption

						
							
							lconsumption

						
							
							Household final consumption expenditure per capita at constant 2010 prices

						
							
							World Bank

						
					

					
							
							Price of mobile broadband

						
							
							lpricemb

						
							
							Cheapest postpaid mobile broadband plan, in dollars

						
							
							Regional Dialogue on the Information Society (DIRSI)

						
					

					
							
							Price of fixed broadband 

						
							
							lpricefb

						
							
							Cheapest fixed mobile broadband plan, in dollars

						
							
							DIRSI

						
					

					
							
							Urbanization

						
							
							lurban

						
							
							Urban population

						
							
							World Bank

						
					

					
							
							Mobile phones

						
							
							lmobiles

						
							
							Number of mobile phone subscribers

						
							
							World Bank

						
					

					
							
							Competition index 

						
							
							lcompetitionindex

						
							
							Internet and telephony competition index

						
							
							United Nations Conference on Trade and Development (UNCTAD)

						
					

				
			

			Source:	Prepared by the author. 

			Note:	Prices for 2017–2018 are not published, but were estimated based on changes in industry revenue and changes in the number of broadband subscriptions.

			Table 2
Descriptive statistics values

			
				
					
					
					
					
					
					
				
				
					
							
							Variable

						
							
							Observed

						
							
							Median

						
							
							Standard deviation

						
							
							Minimum

						
							
							Maximum

						
					

				
				
					
							
							lgdp

						
							
							176

						
							
							12.26427

						
							
							6.831249

						
							
							7.330733

						
							
							28.47296

						
					

					
							
							llabour

						
							
							148

						
							
							4.249583

						
							
							0.0727308

						
							
							4.110412

						
							
							4.407629

						
					

					
							
							Lnonictcapital

						
							
							166

						
							
							23.64896

						
							
							1.509135

						
							
							21.50059

						
							
							27.0308

						
					

					
							
							lmb

						
							
							172

						
							
							2.977212

						
							
							1.332224

						
							
							-0.6931472

						
							
							4.914711

						
					

					
							
							lfb

						
							
							175

						
							
							1.923959

						
							
							0.9442899

						
							
							-4.333541

						
							
							3.344134

						
					

					
							
							lconsumptionpc

						
							
							166

						
							
							8.302599

						
							
							0.5934321

						
							
							7.0988

						
							
							9.221013

						
					

					
							
							lpricemb

						
							
							145

						
							
							2.309964

						
							
							0.8007946

						
							
							-1.915537

						
							
							3.952013

						
					

					
							
							lpricefb

						
							
							167

						
							
							2.827548

						
							
							0.383233

						
							
							1.565946

						
							
							3.855486

						
					

					
							
							lincome_ba~a

						
							
							138

						
							
							6.001672

						
							
							0.8511836

						
							
							3.640769

						
							
							7.502315

						
					

					
							
							lurban

						
							
							180

						
							
							4.182219

						
							
							0.4483579

						
							
							2.122501

						
							
							4.558707

						
					

					
							
							lpenmb

						
							
							139

						
							
							1.777137

						
							
							1.321302

						
							
							-2.813324

						
							
							3.935544

						
					

					
							
							lpenfb

						
							
							126

						
							
							-0.2356156

						
							
							1.111347

						
							
							-3.566671

						
							
							2.7888

						
					

					
							
							lcompetitionindex

						
							
							98

						
							
							1.359708

						
							
							0.7849852

						
							
							-0.4004775

						
							
							2.079442

						
					

				
			

			Source: Prepared by the author.

			An exploration of the data was carried out to analyse the relationship between the per capita GDP variable and the penetration of fixed and mobile broadband prior to the causal study between broadband penetration and economic growth. To this end, figure 2 first shows the correlation between the percentage of mobile broadband subscriptions and per capita GDP for 2016 (period with positive growth rates). A certain pattern may be observed in the region, whereby countries with low rates of mobile broadband penetration show low levels of per capita GDP.

			Figure 2
Latin America: per capita GDP and penetration of mobile broadband, 2016

			(Thousands of dollars and percentages)

			[image: ]

			Source: Prepared by the author.

			Figure 3 depicts the relationship between the two types of broadband and shows an apparently positive relationship between the two variables. On the one hand, there are countries with very low mobile broadband penetration that also have low fixed broadband penetration. On the other, there is a group of countries with a greater penetration of both mobile and fixed broadband (Argentina, Brazil, Chile and Uruguay, among others).

			Figure 3
Penetration of fixed and mobile broadband, 2016

			(Percentages)
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			Source: Prepared by the author.

			V.	Results and discussion

			This work estimated a simultaneous equations model based on Koutroumpis (2009) and composed of four functions: the production function, the mobile broadband demand and supply functions, and the output function. First, the production or GDP growth function is estimated (see table 3); this achieves adequate goodness of fit (R2 = 0.99). Two different models are proposed, one that includes the Internet and telephony competition index (model 1) and model 2, which does not. Since no data were found for this index for the years 2010 and 2011, many observations are missing in model 2. However, both models are estimated to show that the effects of broadband are quite robust even in the absence of this variable.

			Table 3
Results of the models estimated

			(Coefficients)

			
				
					
					
					
					
					
					
					
					
				
				
					
							
							Function

						
							
							Variables

						
							
							
							Model 1

						
							
							
							Model 2

						
					

					
							
							
							Coefficients

						
							
							
							 Coefficients

						
					

					
							
							GDP growth

						
							
							Labour (llabour)

						
							
							
							1.234821

						
							
							 

						
							
							
							0.3716344

						
							
							 

						
					

					
							
							Non-ICT capital (lcapital)

						
							
							
							0.329578***

						
							
							 

						
							
							
							0.3417165***

						
							
							 

						
					

					
							
							Penetration of mobile broadband (lmb)

						
							
							
							0.2056119**

						
							
							 

						
							
							
							0.2639624***

						
							
							 

						
					

					
							
							Penetration of fixed broadband (lfb)

						
							
							
							0.345902***

						
							
							 

						
							
							
							0.2937888***

						
							
							 

						
					

					
							
							
							
							Mobile broadband

						
							
							Fixed broadband

						
							
							
							Mobile broadband

						
							
							Fixed broadband

						
					

					
							
							Demand 

						
							
							Price of mobile broadband (lpricemb)

						
							
							
							-0.3586388***

						
							
							-0.2570329**

						
							
							
							-0.2056073***

						
							
							-0.1863914**

						
					

					
							
							Price of fixed broadband (lpricefb)

						
							
							
							-0.0699065

						
							
							0.1701258

						
							
							
							-0.21379*

						
							
							0.1406662

						
					

					
							
							Household consumption (lconsumption)

						
							
							
							0.7807555***

						
							
							1.119162***

						
							
							
							0.7395554***

						
							
							1.052132***

						
					

					
							
							Competition index (lindex)

						
							
							
							0.0412268

						
							
							-0.4825844***

						
							
							
							
							 

						
					

					
							
							Mobile phones (lcelulares)

						
							
							
							0.1815498

						
							
							0.1364271

						
							
							
							0.2848965

						
							
							0.2609025

						
					

					
							
							Supply

							(lingresob)

						
							
							Household consumption (lconsumption)

						
							
							
							0.5019935**

						
							
							
							0.4616062***

						
					

					
							
							Urbanization (lurban)

						
							
							
							1.420929**

						
							
							
							1.563048***

						
					

					
							
							Competition index (lindex)

						
							
							
							0.1987062**

						
							
							
							 

						
					

					
							
							Output

							(lvarb)

						
							
							Income from broadband (lincomeb)

						
							
							
							0.6824236***

						
							
							0.552166***

						
							
							
							0.4504333***

						
							
							0.5755936***

						
					

					
							
							Effects in years

						
							
							
							Yes

						
							
							Yes

						
							
							
							Yes

						
							
							Yes

						
					

					
							
							Observations per function

						
							
							
							53

						
							
							53

						
							
							
							83

						
							
							83

						
					

					
							
							R2

						
							
							GDP growth

						
							
							
							0.9940

						
							
							
							0.9946

						
					

					
							
							
							Demand

						
							
							
							0.7741

						
							
							0.6370

						
							
							
							0.7365

						
							
							0.5990

						
					

					
							
							
							Supply

						
							
							
							0.5066

						
							
							
							0.4843

						
					

					
							
							
							Output

						
							
							
							0.3039

						
							
							0.3128

						
							
							
							0.2294

						
							
							0.2402

						
					

				
			

			Source:	Prepared by the author. 

			Note:	*, ** and *** represent variables significant at 10%, 5% and 1%, respectively. The years 2016 and 2018 were significant, with a growth rate that was negative in 2016 and positive in 2018. Meanwhile, lvarb is the variation in broadband penetration in log terms (penetration t - penetration t-1).

			The parameters estimated from this function show that non-ICT capital, mobile broadband and fixed broadband are significant production factors and have a positive effect on economic growth. In other words, higher levels of capital investment and penetration of both fixed and mobile broadband generate greater economic growth. According to the model estimated, a 1-percentage-point increase in mobile broadband penetration produces a gain in GDP growth of 0.20 percentage points in model 1 and 0.26 percentage points in model 2. This result is significant at the 5% and 1% level, respectively, and higher than previous studies on broadband, both in the region (Katz, 2009 and 2012; Katz and Callorda, 2013; ITU, 2019) and beyond (Czernich and others, 2011). 

			In turn, fixed broadband has a positive and significant effect, although larger and at a higher level of significance than mobile broadband: 1 percentage point of fixed broadband penetration produces an increase in growth of GDP of 0.34 percentage points in model 1 and 0.29 percentage points in model 2. This result contrasts with those of other authors, who found a non-significant (Holt and Jamison, 2009) or negative (Thompson and Garbacz, 2011; Van Ark and Inklaar, 2005) effect of fixed broadband using data from non-Latin American countries. In other words, contrary to the findings of the present study, these authors found that higher levels of fixed broadband penetration would lead to lower economic growth rates.

			However, the results obtained in the present work confirm the recent findings of Alderete (2017) for the Latin American region. A reasonable explanation for the higher incidence of fixed broadband is that, considered in isolation (without mobile broadband), it fails to capture the full benefits of broadband overall. This result may also speak to the relevance of the “black box” of complementary assets that are a second source of productivity. Complementary assets refer to the abilities, skills and creativity to combine the new knowledge and ideas emerging in the digital world. In the case of mobile broadband, which is more widespread than fixed broadband, this “black box” is clearer or more evident. The deployment of this platform does not require such large investment in infrastructure as fixed broadband does, nor does it need a dedicated infrastructure per consumer. In fact, ubiquity is its main advantage, which explains the higher levels of mobile broadband penetration. The population with lower resources has already accessed mobile broadband services (Flores and Mariscal, 2012). However, not including both technologies in the estimation could cause their true impact to be underestimated, if a complementary relationship between the two types of broadband is found, as in this case. 

			At the organizational level, as businesses take up ICTs, they start to venture into more digital spaces or media, which provides evidence for the idea of complementarity in technology (Torrent-Sellens and Ficapal-Cusí, 2011; Bresnahan, Brynjolfsson, and Hitt, 2002).

			Nonetheless, the non-significant finding for labour could reflect lack of data in some countries of the region on the percentage of the labour force with intermediate levels of education. In order to determine whether lack of data was the issue, an alternative model was estimated based on research and development spending instead of workers with intermediate education. In this case again, the variable was not significant in explaining economic growth.6 This result is also consistent with some current lines of thought regarding the displacement of labour caused by new technologies (Acemoglu and Restrepo, 2017). 

			Regarding the demand function, as predicted by theory, an increase in per capita consumption —used as a proxy for disposable income— generates a significant effect on broadband demand. Since the variables are expressed in logarithmic terms, the coefficient for income represents the income elasticity of broadband, indicating that broadband functions as a normal good. However, mobile broadband is a necessary good, since for every percentage point increase in disposable income, the number of mobile broadband subscriptions demanded increases by 0.78%. Meanwhile, fixed broadband is a luxury good, since for each percentage point increase in disposable income, the number of mobile broadband subscriptions demanded increases by 1.1%. Analysis of the determinants of broadband price shows that demand for fixed broadband is not explained by its own price. Conversely, demand for mobile broadband is explained by its own price. Demand for fixed broadband is negatively related to the price of mobile broadband. A negative coefficient would indicate the existence of a complementary relationship between the two services (cross elasticity less than zero).

			A review of the literature on the existence of complementarities in technology refers to authors such as Bae, Choi and Hahn (2014), Grzybowski and Verboven (2013), Dewan, Ganley and Kraemer (2010) and others less recent, such as Bayus (1987) and Bucklin and Sengupta (1993). Grzybowski and Verboven (2013) show that fixed telephony and mobile voice services are weakly complementary. Dewan, Ganley and Kraemer (2010) have examined complementarities in the diffusion of multiple products and innovations. In particular, complementarities in the spread of computers and the Internet have led to the reduction of digital divides. Bayus (1987) examines complementarities in sales of hardware and software. Bucklin and Sengupta (1993) test the complementarity effects of co-diffusion between scanners and universal product codes. Similarly, the present work analyses the complementarity between fixed and mobile broadband and its possible contribution to reducing the digital divide in favour of developing countries. The direction of complementarity found is somewhat different to the studies mentioned, however, as fixed broadband appears to complement mobile broadband and not the other way around. This is a reflection of the greater penetration of mobile broadband in this region.

			The competition index, meanwhile, was only significant in relation to demand for fixed broadband. Since full liberalization in telephony services implies a score of 2, the higher the level of competition in the fixed broadband sector, the higher the demand for fixed broadband. This index was not significant in the demand for mobile broadband. Lastly, the cellular phone control variable was not significant.

			According to the supply function, the urbanization rate has a significant effect. In other words, increases in the supply of broadband services are explained by urbanization growth. For every percentage point increase in the urbanization rate, the supply of broadband increases by 1.42 percentage points. Supply is also explained by the level of per capita consumption and the competition index. In the latter case, the sign is opposite to that obtained in the demand function. 

			Lastly, revenues or profit from the sales of both mobile and fixed subscriptions have a significant effect on the broadband penetration equation. Bearing in mind the lag in ICT investments —since it takes time for these to generate an impact on a country’s economy— the significance of the output function or broadband penetration function is to be expected.

			VI.	Conclusions

			This work offers a contribution to the empirical literature on the impact of new ICTs, particularly broadband, on economic growth. Numerous studies have been published on the subject recently for OECD countries, or for all countries generally. However, few studies focus on the Latin American region.

			The present work’s main contribution is to extend the analysis of the impact of broadband on economic growth to include the penetration of mobile and fixed broadband jointly. In this sense, the impact of broadband in the region is unlikely to be the same as in other world regions, given the broader context in which ICTs are deployed and the conditions under which they have contributed most effectively to growth. 

			According to the review of the international literature, the effect of fixed broadband on economic growth has been lower than expected, and sometimes even negative. As mentioned in the article, a possible explanation for this is that ICT access (in this case, fixed broadband penetration) cannot explain the total effect of these new technologies on economic growth. Another criticism advanced of such studies is that including fixed broadband in the production function, without also including mobile broadband and therefore omitting its impact, could bias the effect. This hypothesis would be robust if a complementary relationship is assumed between the two types of broadband.

			The result of the simultaneous equations model used is that the penetration of mobile broadband partly corresponds to the economic growth of the countries of the Latin American region. Specifically, a 1% increase in mobile broadband penetration causes an increase in GDP of around 0.23% (average of both models). In turn, a 1% rise in fixed broadband penetration causes GDP to rise by around 0.31% (average of both models). These effects found for broadband are greater than the effects obtained for fixed broadband in previous studies for the region (Alderete, 2017) and beyond (Koutroumpis, 2009; Czernich and others, 2011), and those obtained by ITU (2019).

			The model also finds fixed broadband to have a larger positive impact on GDP growth, with the result of greater magnitude than the impact of mobile broadband, which contrasts with studies carried out on fixed broadband in developed countries. This last point may be explained by the fact that previous studies do not treat the two types of broadband together (and, therefore, do not consider complementarity between them). In the case of fixed broadband, the economic impact will likely not be immediate and will require complementary investments. For example, it is necessary to take into account how long the technology has been in use and the adaptation period, during which business may be experimenting or learning from these technologies and making the related organizational changes. In the case of mobile broadband, although complementary investments may be made, a lower level of digital skills and additional expenses are required.

			In terms of theoretical implications, this work follows the line of previous studies regarding the existence of complementarities in technologies (Dewan, Ganley and Kraemer, 2010; Bayus, 1987; Bucklin and Sengupta, 1993). It also analyses the complementarity between fixed and mobile broadbands and their contribution, through the synergies generated, to boosting the effect on growth and reducing the digital divide in favour of developing countries. 

			In terms of practical implications, the combination of different types of technological infrastructures becomes evident in the field of e-commerce. The deployment of an e-business model combines sales platforms with different digital media, such as mobile applications and social networks. To these are added corresponding internal processes, as well as intangible factors such as relational capital, to integrate the different agents involved in the platform and the skills to manage projects.

			In terms of policy implications, this work serves as a basis for promoting policies related to broadband, especially mobile broadband, given its significant impact on economic growth in the Latin American region. It also proposes the need to implement policies in a comprehensive manner to address the determinants of both demand and supply of mobile broadband connectivity. In this regard, the results explain the higher penetration rates of mobile broadband in countries with a higher level of per capita income, and the predominance of mobile broadband services in countries with a higher percentage of urban population. A more in-depth analysis of these results shows that the advantages that these new technologies offer for economic growth are not available to the most marginalized or excluded sectors of the population, such as the rural population or those with lower levels of per capita income. It is therefore necessary to distinguish between growth-oriented policies and policies with redistributive or inclusive aims. 

			In any case, the fact that the introduction of mobile broadband causes a more significant impact than fixed broadband on economic growth is a promising result from the point of view of social inclusion. First because mobile broadband requires less investment in infrastructure than fixed broadband and, second, because the financial costs associated with both the equipment and the cost of the service are lower in the case of mobile broadband. In addition, fewer digital skills are required to use mobile broadband than fixed. 

			This study focuses on the countries of the Latin American region. However, its results could be useful for understanding the relationship between broadband penetration and economic growth in other developing economies. Thus, the results obtained in developed regions could be compared with those of developing regions.

			Bibliography

			Acemoglu, D. and P. Restrepo (2017), “Robots and jobs: evidence from US labor markets”, NBER Working Paper, No. 23285, National Bureau of Economic Research (NBER).

			Alderete, M. V. (2017), “An approach to the broadband effect on Latin American growth: a structural model”, Cuadernos de Economía, vol. 36, No. 71. 

			Antonelli, C., J. Krafft and F. Quatraro (2010), “Recombinant knowledge and growth: the case of ICTs”, Structural Change and Economic Dynamics, vol. 21, No. 1.

			Bae, J., Y. J. Choi and J.-H. Hahn (2014), “Fixed and mobile broadband: are they substitutes or complements?”, Working Papers, No. 68, Yonsei University. 

			Barrantes Cáceres, R. and E. Vargas (2016), “Detrás de las diferencias en la riqueza informacional: análisis del acceso y la apropiación diferenciada de Internet en tres metrópolis de LAC”, document presented at CPR LATAM Conference, Cancun, 22–23 June.

			Bayus, B. L. (1987), “Forecasting sales of new contingent products: an application to the compact disc market”, Journal of Product Innovation Management, vol. 4, No. 4.

			Bresnahan, T., E. Brynjolfsson and L. Hitt (2002), “Information technology, workplace organization, and the demand for skilled labor: firm-level evidence”, The Quarterly Journal of Economics, vol. 117, No. 1, February.

			Brynjolfsson, E. (1993), “The productivity paradox of information technology”, Communications of the ACM, vol. 36, No. 12. 

			Brynjolfsson, E. and A. McAfee (2014), The Second Machine Age: Work, Progress, and Prosperity in a Time of Brilliant Technologies, New York, W. W. Norton & Company.

			Brynjolfsson, E. and L. M. Hitt (2003), “Computing productivity: firm-level evidence”, The Review of Economics and Statistics, vol. 85, No. 4.

			Bucklin, L. P. and S. Sengupta (1993), “The co-diffusion of complementary innovations: supermarket scanners and UPC symbols”, Journal of Product Innovation Management, vol. 10, No. 2.

			Cardona, M. and others (2009), “Demand estimation and market definition for broadband Internet services”, Journal of Regulatory Economics, vol. 35, No. 1, February.

			Crandall, R., W. Lehr and R. Litan (2007), “The effects of broadband deployment on output and employment: a cross-sectional analysis of U.S. data”, Issues in Economic Policy, No. 6, The Brookings Institution, July.

			Czernich, N. and others (2011), “Broadband infrastructure and economic growth”, The Economic Journal, vol. 121, No. 552.

			Dewan, S., D. Ganley and K. L. Kraemer (2010), “Complementarities in the diffusion of personal computers and the Internet: implications for the global divide”, Information Systems Research, vol. 21, No. 4.

			Distaso, W., P. Lupi and F. M. Maneti (2006), “Platform competition and broadband uptake: theory and empirical evidence from the European Union”, Information Economics and Policy, vol. 18, No. 1.

			ECLAC (Economic Commission for Latin America and the Caribbean) (2016a), The new digital revolution: from the consumer Internet to the industrial Internet (LC/L.4029(CMSI.5/4)/Rev. 1), Santiago, August. 

			____(2016b), Estado de la banda ancha en América Latina y el Caribe 2016 (LC/W.710/Rev.1), Santiago, October. 

			Flores, E. and J. Mariscal (2012), “Oportunidades y desafíos de la banda ancha móvil en América Latina”, Documentos de Trabajo del CIDE, No. 267, Economic Research and Teaching Centre. 

			Galperin, H. and F. Callorda (2014), “Uso y sustitución de la banda ancha en Argentina: un análisis a partir de microdatos”, document presented at CPR LATAM Conference, Bogotá, 30-31 May.

			Galperin, H., J. Mariscal and M. F. Viecens (2012), “Análisis de los planes nacionales de banda ancha en América Latina”, Documento de Trabajo, No. 11, University of San Andrés.

			Greenstein, S. and R. C. McDevitt (2009), “The broadband bonus: accounting for broadband Internet’s impact on U.S. GDP”, NBER Working Paper, No. 14758, National Bureau of Economic Research (NBER).

			Gruber, H. (2001), “Competition and innovation: the diffusion of mobile telecommunications in Central and Eastern Europe”, Information Economics and Policy, vol. 13, No. 1.

			Gruber, H. and F. Verboven (2001), “The evolution of markets under entry and standards regulation: the case of global mobile telecommunications”, International Journal of Industrial Organisation, vol. 19, No. 7.

			Gruber, H. and P. Koutroumpis (2011), “Mobile telecommunications and the impact on economic development”, Economic Policy, vol. 26, No. 67.

			Grzybowski, L. and F. Verboven (2013), “Substitution and complementarity between fixed-line and mobile access”, NET Institute Working Paper, No. 13-09.

			GSM Association (2014), The Mobile Economy Latin America 2014. 

			Holt, L. and M. Jamison (2009), “Broadband and contributions to economic growth: lessons from the US experience”, Telecommunications Policy, vol. 33, No. 10-11.

			Horrigan, J. B. (2015), “The training difference: how formal training on the Internet impacts new users”, document presented at the 43rd Research Conference on Communications, Information and Internet Policy (TPRC 43), Virginia, 24–26 September.

			Iglesias, E., L. Cano and A. García Zaballos (2015), “Informe anual del índice de Desarrollo de la Banda Ancha en América Latina y el Caribe: IDBA 2014”, Documento para Discusión, No. IDB-DP-404, Inter-American Development Bank (IDB). 

			Irani, Z., Y. K. Dwivedi and M. D. Williams (2009), “Understanding consumer adoption of broadband: an extension of the technology acceptance model”, Journal of the Operational Research Society, vol. 60, No. 10.

			ITU (International Telecommunication Union) (2019), The Economic Contribution of Broadband, Digitization and ICT Regulation: Econometric Modelling for the Americas, Geneva.

			____(2015), Measuring the Information Society Report 2015, Geneva.

			____(2014), Measuring the Information Society Report 2014, Geneva.

			____(2013), Measuring the Information Society 2013, Geneva.

			____(2006), “Digital life”, ITU Internet Reports, Geneva.

			____(2005), “The Internet of things”, ITU Internet Reports, Geneva.

			____(2003), “Birth of broadband”, ITU Internet Reports, Geneva.

			Jorgenson, D. W. and K. Vu (2007), Latin America and the World Economy [online] https://scholar.harvard.edu/files/jorgenson/files/latinamericaworldeconomy_07_1029-1.pdf. 

			Katz, R. (2012), “Banda ancha, digitalización y desarrollo en América Latina”, Conectados a la banda ancha: tecnología, políticas e impacto en América Latina y España (LC/W.495), E. F. Rojas (ed.), Santiago, Economic Commission for Latin America and the Caribbean (ECLAC).

			____(2011), “The contribution of broadband to economic development”, Fast-tracking the digital revolution: broadband for Latin America and the Caribbean  (LC/R.2167), V. Jordán, H. Galperin and W. Peres (eds.), Santiago, Economic Commission for Latin America and the Caribbean (ECLAC).

			____(2009), “Estimating broadband demand and its economic impact in Latin America”, document presented at the Acorn-Redecom Conference, Mexico City, 4–5 September.

			Katz, R. and F. Callorda (2013), Impacto del despliegue de la banda ancha en el Ecuador, Lima, Regional Dialogue on the Information Society.

			Katz, R., P. Koutroumpis and F. Callorda (2013), “The Latin American path towards digitization”, Info, vol.15, No. 3.

			Koski, H. and T. Kretschmer (2005), “Entry, standards and competition: firm strategies and the diffusion of mobile telephony”, Review of Industrial Organization, vol. 26, No. 1.

			Kotelnikov, V. (2007), Small and Medium Enterprises and ICT, Asia-Pacific Development Information Programme (APDIP)/Asian and Pacific Training Centre for Information and Communication Technology for Development (APCICT).

			Koutroumpis, P. (2009), “The economic impact of broadband on growth: a simultaneous approach”, Telecommunications Policy, vol. 33, No. 9.

			Kyriakidou, V., C. Michalakelis and T. Sphicopoulos (2011), “Digital divide gap convergence in Europe”, Technology in Society, vol. 33, No. 3-4.

			Lee, S., M. Marcu and S. Lee (2011), “An empirical analysis of fixed and mobile broadband diffusion”, Information Economics and Policy, vol. 23, No. 3-4.

			Liikanen, J., P. Stoneman and O. Toivanen (2004), “Intergenerational effects in the diffusion of new technology: the case of mobile phones”, International Journal of Industrial Organization, vol. 22, No. 8-9.

			Madden, G. and S. J. Savage (2000), “Telecommunications and economic growth”, International Journal of Social Economics, vol. 27, No. 7/8/9/10.

			OECD (Organisation for Economic Co-operation and Development) (2009), OECD Communications Outlook 2009, Paris, OECD Publishing. 

			____(2007), “Catching-up in broadband: what will it take?”, OECD Digital Economy Papers, No. 133, Paris, OECD Publishing.

			Oh, S., J. Ahn and B. Kim (2003), “Adoption of broadband Internet in Korea: the role of experience in building attitudes”, Journal of Information Technology, vol. 18, No. 4.

			Pérez Martínez, J. (2012), “Políticas públicas para la universalización de las redes ultrarrápidas de banda ancha en España”, Conectados a la banda ancha: tecnología, políticas e impacto en América Latina y España (LC/W.495), E. F. Rojas (ed.), Santiago, Economic Commission for Latin America and the Caribbean (ECLAC).

			Reynolds, T. (2009), “The role of communication infrastructure investment in economic recovery”, OECD Digital Economy Papers, No. 154, Paris, OECD Publishing.

			Rivard, S., L. Raymond and D. Verreault (2006), “Resource-based view and competitive strategy: an integrated model of the contribution of information technology to firm performance”, The Journal of Strategic Information Systems, vol. 15, No. 1. 

			Roller, L.-H. and L. Waverman (2001), “Telecommunications infrastructure and economic development: a simultaneous approach”, American Economic Review, vol. 91, No. 4.

			Rouvinen, P. (2006), “Diffusion of digital mobile telephony: are developing countries different?”, Telecommunications Policy, vol. 30, No. 1.

			Samoilenko, S. and K.-M. Osei-Bryson (2011), “The spillover effects of investments in telecoms: insights from transition economies”, Information Technology for Development, vol. 17, No. 3.

			Srinuan, P., C. Srinuan and E. Bohlin (2012), “Fixed and mobile broadband substitution in Sweden”, Telecommunications Policy, vol. 36, No. 3.

			Stanton, L. J. (2004), “Factors influencing the adoption of residential broadband connections to the Internet”, Proceedings of the 37th Annual Hawaii International Conference on System Sciences, R. H. Sprague (ed.), Institute of Electrical and Electronics Engineers, Inc. (IEEE).

			Stork, C., E. Calandro and A. Gillwald (2013), “Internet going mobile: internet access and use in 11 African countries”, Info, vol. 15, No. 5.

			Taher, M. (2012), “Resource-based view theory”, Information Systems Theory: Explaining and Predicting our Digital Society, vol. I, Y. K. Dwivedi, M. R. Wade and S. L. Schneberger (eds.), Springer.

			Thompson, H. G. and C. Garbacz (2011), “Economic impacts of mobile versus fixed broadband”, Telecommunications Policy, vol. 35, No. 11.

			Torrent-Sellens, J. and P. Ficapal-Cusí (2011), “TIC, cualificación, organización y productividad del trabajo: un análisis empírico sobre las nuevas fuentes de la eficiencia empresarial en Cataluña”, Investigaciones Regionales, No. 20, Spanish Association of Regional Science. 

			Van Ark, B. and R. Inklaar (2005), “Catching up or getting stuck? Europe’s trouble to exploit ICT’s productivity potential”, Research Memorandum, GD-79, Groningen Growth and Development Centre. 

			Waverman, L., M. Meschi and M. Fuss (2005), “The impact of telecoms on economic growth in developing countries”, The Vodafone Policy Paper Series, No. 3, March.



			
				
					1	At the time of submitting this article, the research had not yet been published.

				

				
					2	Broadband refers to high-speed Internet access. In the case of fixed broadband, the Internet is accessed via a cable modem, fibre optics or other similar means. Conversely, mobile broadband affords access to all Internet functionalities without a direct connection to a land line.

				

				
					3	The digitalization index consists of six components or dimensions that capture coverage, level of access, reliability, speed, usage and capabilities. In turn, it has 24 subindicators measuring digitalization. 

				

				
					4	To distinguish between physical capital and ICT capital, the authors derive private sector telecommunications investments from gross capital formation, using data from the World Bank.

				

				
					5	The dependent variable is the income from broadband sales, be it fixed or mobile (broadband subscriptions or penetration rate). Unfortunately, there is no information available for all the years in the region on investments in mobile and fixed broadband infrastructure. Therefore, the revenue is calculated as the product between the price and the number of subscriptions.

				

				
					6	 The results obtained in this case are available from the author, for readers interested in them.
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			I.	Introduction

			China’s unprecedented economic growth in the late twentieth century is why the extent of its influence in the international arena is debated widely in foreign policy circles. In this context, a key question is how the relationship between China and the Latin American economies is likely to evolve in the near future. Optimists view relations with China as a balm for economies that face tight external constraints, while more pessimistic authors argue that becoming unduly dependent on China is detrimental to a long-term strategy.

			Against this backdrop, this article addresses the problems of the relationship between China and Argentina, from the standpoints of both foreign trade and investment. In the case of trade, it analyses the extent to which Chinese production is displacing both Argentina’s domestic supply and its exports to Brazil; and it assesses the trade profile that is developing with China. With respect to investment, the aim is to analyse the trend of Chinese investments in Argentina, in terms of both volume and sector composition. In both cases, the aim is to shed light on the extent to which these relations could affect the development of a long-term production strategy.

			Following a brief review of current knowledge in this area (section II), the article then analyses the impact of Chinese imports on Argentine industrial production serving the domestic market (section III), and the competition that this China-sourced supply generates in the Brazilian market (section IV), given its relevance for Argentina’s external sales, especially in the case of manufactured goods. In terms of international trade, the article also analyses the impact of China’s rise as a factor in the dominance of commodities in trade in the Argentine economy (section V). In investment, the aim is to identify the effect of Chinese foreign direct investment (FDI) entering the country, and to identify the resources that this investment seeks to exploit or develop; and it makes brief comments on currency swaps between the two economies (section VI). The article concludes with some final thoughts.

			II.	Brief analysis of current knowledge: China’s trade relationship with developing countries and the strategies of its burgeoning outward FDI

			As part of its vigorous export-oriented industrialization process which has seen a substantial increase in commodity imports —fuelling the internationalization of its enterprises in pursuit of the corresponding resources— China has become a major trading partner and direct investor in developing countries in Asia, Africa and Latin America.

			As regards trade, the literature shows that the parts and components sector (mainly electronic intermediate goods) increased its share of China’s imports from East Asia by more than 25 percentage points between the mid-1990s and the decade of 2000. On the export side, China has ceased exporting manufactured end-products to the region and now exports intermediate goods, especially machinery. This illustrates the extent to which regional value chains have developed as intermediate stages in exports to areas outside the region (such as the United States and the European Union), with China serving as the main export platform (Athukorala and Kohpaiboon, 2009).

			In the case of Africa, in contrast, trade relations with China focus less on the deployment of value chains than on China’s pursuit of African natural resources and the supply of manufactured goods to that continent. These exchanges were enhanced by direct investments by Chinese companies (mostly State-controlled) to develop various infrastructures in Africa, such as ports and roads (Eisenman, 2012).

			In Latin America, China has become one of the region’s main trading partners, accounting on average for 10% of the exports and 19% of the imports of the subregion’s largest economies (see table 1). However, as in Africa, the composition of the two flows is very different: while Latin America exports primary products, food, beverages and basic metals almost exclusively, its imports consist mainly of industrial manufactures. The only exception is Mexico, which sells relatively little to China, thereby generating a very large bilateral trade deficit. This is because it does not have a commodity-biased export basket —its key exports to China include electronic circuits and vehicles (see Bekerman, Dulcich and Moncaut, 2013).

			This wide technological disparity between the exports and imports of Latin American economies to and from China has led several authors to question whether this implicit specialization is forming a new type of centre-periphery relationship (Da Rocha and Bielschowsky, 2018).

			In the case of Argentina, besides emphasizing the scant diversification of its exports to China, other authors consider China’s impact in terms of improving Argentina’s terms of trade. China’s demand for commodities pushed up the price of exportable commodities while its industrialization process lowered the relative price of various manufactured goods imported by Argentina (López and Ramos, 2008). These authors highlight the opportunity that exists for exporting to China goods that are more differentiated than commodities. This is also mentioned by Girado (2011), who notes the potential for launching higher value-added products and services on the Chinese market, such as biotechnology, software and nuclear technology.

			Foreign direct investment by Chinese firms is another facet of China’s positioning as a global power, which needs to be analysed. Large Chinese firms have had various motivations for investing abroad: the pursuit of natural resources and energy, the quest for technological assets, knowledge and brands, competitive pressure in the domestic market, the circumvention of trade barriers, and the incidence of China’s economic policies that promote outward FDI (Salidjanova, 2011; Peng, 2012).1 

			As the vast majority of large Chinese firms are under State control, their FDI decision-making reflects the economic development objectives of the Chinese government itself, which acts as an instrument in this process alongside profit maximization (Salidjanova, 2011).

			The Chinese government has deployed various incentives to promote foreign investment in priority sectors and activities. These include tax refunds, credit at subsidized interest rates, preferential access to foreign currency for outward FDI, and deregulation of the local financial system to allow commercial banks to finance mergers and acquisitions abroad (Salidjanova, 2011; Peng, 2012).

			The pursuit of natural resources and energy is one of the key drivers of China’s outward FDI, and is a major factor explaining its investments in Latin America (Da Rocha and Bielschowsky, 2018) and in Africa (Cheung and others, 2011). This quest is heavily stimulated by economic policy and national security guidelines, given the relative scarcity of such resources in its territory (Salidjanova, 2011). In this context, FDI is complemented by other instruments, such as the signing of bilateral or regional free trade agreements. 

			Table 1
Latin America (6 countries): foreign trade with China, average for 2015–2017

			(Millions of dollars at current prices and percentages)

			
				
					
					
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							Country

						
							
							China

						
							
							
							World

						
							
							
							China/world

							(Percentages)

						
							
							Exports to China –commodities, food, beverages and basic metalsa

							(Percentages of total)

						
							
							Imports from China –manufactured productsb

							(Percentages of total)

						
					

					
							
							Exports

						
							
							Imports

						
							
							Trade balance

						
							
							
							Exports

						
							
							Imports

						
							
							Trade balance

						
							
							
							Exports

						
							
							Imports

						
					

					
							
							Argentina

						
							
							4 644

						
							
							11 538

						
							
							-6 895

						
							
							
							57 682

						
							
							61 004

						
							
							-3 322

						
							
							
							8

						
							
							19

						
							
							93

						
							
							97

						
					

					
							
							Brazil

						
							
							39 410

						
							
							27 135

						
							
							12 275

						
							
							
							198 034

						
							
							153 249

						
							
							44 785

						
							
							
							20

						
							
							18

						
							
							88

						
							
							94

						
					

					
							
							Chile

						
							
							17 489

						
							
							14 811

						
							
							2 678

						
							
							
							63 870

						
							
							62 332

						
							
							1 538

						
							
							
							27

						
							
							24

						
							
							89

						
							
							93

						
					

					
							
							Colombia

						
							
							1 797

						
							
							9 139

						
							
							-7 343

						
							
							
							34 834

						
							
							48 306

						
							
							-13 472

						
							
							
							5

						
							
							19

						
							
							90

						
							
							92

						
					

					
							
							Mexico

						
							
							5 652

						
							
							71 220

						
							
							-65 568

						
							
							
							387 965

						
							
							400 900

						
							
							-12 935

						
							
							
							1

						
							
							18

						
							
							37

						
							
							93

						
					

					
							
							Peru

						
							
							9 170

						
							
							8 582

						
							
							588

						
							
							
							38 072

						
							
							37 979

						
							
							92

						
							
							
							24

						
							
							23

						
							
							98

						
							
							92

						
					

					
							
							Total selected countries

						
							
							78 161

						
							
							142 425

						
							
							-64 264

						
							
							
							780 457

						
							
							763 770

						
							
							16 686

						
							
							
							10

						
							
							19

						
							
							86

						
							
							93

						
					

				
			

			Source: Prepared by the authors, on the basis of UN Comtrade [online] https://comtrade.un.org/.

			a	Includes chapters 01, 02, 05, 10, 11, 12, 13, 14, 15 and 27 of the International Standard Industrial Classification of All Economic Activities (ISIC), Rev. 3.

			b	Includes chapters 16 to 36 of the International Standard Industrial Classification of All Economic Activities (ISIC), Rev. 3, except 27 (manufacture of basic metals).

			III.	Argentina’s domestic market: are imports from China displacing the supply of domestic output? 

			During the more than ten-year-period analysed in this study, the Argentine domestic market has grown in all sectors, supplied largely by domestic production (see figure 1 and annex table A1.1). This was made possible by a set of policies that promoted the expansion of the supply of industrial sectors (Lavarello and Sarabia, 2015). However, both domestic consumption and industrial production trended heterogeneously throughout the period in question, with vigorous increases in the early years, followed by an almost total stagnation as of 2011, and even an outright recessionary process during 2016 (Bekerman, Dulcich and Gaite, 2018).

			Figure 1
Argentina: variation in domestic consumption by source of supply,between 2004–2006 and 2015–2017

			(Millions of dollars at 2004 prices)

			[image: ]

			Source:	Prepared by the authors, on the basis of National Institute of Statistics and Censuses, and UN Comtrade [online] https://comtrade.un.org/.

			Note:	The number of each product division, according to the International Standard Industrial Classification of All Economic Activities (ISIC), Rev. 3, is indicated in parentheses. The bar corresponding to “Food and beverages” is off-scale, to make it possible to appreciate the variation in the other product divisions.

			As shown in figure 1, the displacement of Argentine industrial production by imports from China is a phenomenon that is confined to specific sectors, albeit intense in some cases. The clearest example is the office and computing machinery sector (division 30 of the International Standard Industrial Classification of All Economic Activities (ISIC), Rev. 3), in which China monopolized nearly all of the growth in domestic consumption between the periods 2004–2006 and 2015–2017. Other sectors in which Chinese imports gained relevance are machinery and equipment (division 29) and electrical appliances (division 31).

			There are various reasons for these phenomena. In the case of machinery and equipment, China’s revealed comparative advantage increased in the decade of 2000, and it displaced Latin American import sources such as the European Union and the United States (Bekerman, Dulcich and Moncaut, 2014), in a tariff-free sector of the Argentine market (Lavarello and Sarabia, 2015). Electronic products, meanwhile, were a key component of China’s great export expansion in the decade of 2000. Its increasing competitiveness was based on the technology transfer generated through the sector’s FDI inflow to China, in which multinationals in the sector were required to establish joint ventures with Chinese partners (Rodrik, 2006). At the same time, in Argentina, this sector is mainly located in the province of Tierra del Fuego, which has an incentive regime that has failed to consolidate the sector’s productive and technological capacities, and is mainly oriented towards the assembly of products for the domestic market, while importing the higher value-added components. In 2017, this regime was amended to allow duty-free imports of information technology (IT) products (Bekerman and Dulcich, 2017a).

			Lastly, China has succeeded in capturing a small part of the growth of Argentina’s domestic market for television and communications equipment (ISIC Rev. 3, division 32), chemical products (division 24) and textiles (division 17).

			Sectors in which the growth of the domestic market has been monopolized by non-Chinese imports are medical and precision equipment (ISIC, Rev. 3 division 33), the automotive chain (division 34) and other transport equipment (railway locomotives, aircraft and others) (division 35). The automotive chain is governed by a major regulatory framework in the context of the Southern Common Market (MERCOSUR) —especially with Brazil, as specified in Economic Complementation Agreement No. 14— and therefore exhibits a highly regionalized structure. Moreover, while China has become the world’s leading producer of motor vehicles, its output is sold almost entirely in the domestic market. As a result, its firms remain less globalized than their Western, South Korean and Japanese counterparts (Sturgeon and others, 2009).

			IV.	Displacement in third markets: the case of Brazil

			Trade between Brazil and China grew strongly as from the 1990s, and China consolidated its position as Brazil’s main trading partner in the decade of 2010, displacing both the United States and Argentina. This displacement was particularly detrimental to Argentina, since Brazil is the main market for its industrial exports, which benefit from MERCOSUR preferences.

			In 2004, Brazil’s industrial imports from Argentina exceeded those sourced from China. However, owing to their rapid growth, Chinese imports increased their share of the Brazilian market from 7% in that year to 20% in 2017. In contrast, the share of industrial imports from Argentina remained more or less stable around 9% until 2009, before slipping to 6% in 2017 (see figure 2).

			This reduction in Argentina’s share of industrial exports to Brazil does not imply a reduction in absolute terms. In fact, between the periods 2004–2006 and 2015–2017, the exports in question grew by 21%. This is explained mainly by the vigorous expansion of Brazilian imports, based on macroeconomic policies that fuelled a real appreciation of its currency for much of the last 15 years (Bekerman and Dulcich, 2017b). Nonetheless, except in the case of the automotive industry, Argentina did not participate in that great expansion of the Brazilian market. In contrast, during the same period, China quadrupled its exports to Brazil; and even its exports to the rest of the world (excluding China and Argentina) grew by 64% (see annex table A1.2).

			During the period analysed, the automotive industry generated practically all of the growth of Argentina’s industrial exports to Brazil, increasing by US$ 1.8 billion at constant 2004 prices (+131%), under the special regime in force between the two countries. The food and beverage industry also experienced some growth, with exports increasing by US$ 490 million (+81%). The rest of Argentina’s industrial exports to Brazil declined by more than US$ 1.1 billion at constant 2004 prices (-36%), despite slight growth in certain segments, such as metals and their by-products.

			Figure 2
Argentina and China: share of Brazil’s industrial imports, 2004–2017

			(Percentages)

			[image: ]

			Source: Prepared by the authors, on the basis of UN Comtrade [online] https://comtrade.un.org/.

			The steepest reductions between 2004–2006 and 2015–2017 occurred in petroleum (ISIC Rev. 3,division 23) and chemicals (division 24). In the first case, the reduction reflects factors endogenous to Argentina (Bekerman, Dulcich and Gaite, 2018), since it was not China but other suppliers that eroded Argentina’s market share. In contrast, in the case of chemicals, Argentina’s exports were clearly displaced by Chinese ones. In addition, there are other sectors in which Argentina’s exports to Brazil decreased in absolute terms, but which do not exceed US$ 100 million at constant 2004 prices. These are textiles (division 17), leather and footwear (division 19), electrical appliances (division 31) and medical and precision equipment (division 33). In each of these cases, the reductions in Argentina’s exports are matched by robust growth in Brazilian imports from China, which became a generalized phenomenon at the sector level.

			In short, the displacement of Argentina’s industrial exports to Brazil by Chinese products is based on two key factors. The first is China’s growing competitiveness in various industrial sectors. This had effects transcending the borders of the South American region, with profound impacts on the international division of labour (Bekerman, Dulcich and Moncaut, 2014). 

			Secondly, however, there are factors that are endogenous to Argentina itself. Since 2009, the real exchange rate has been clearly appreciating. In addition, export quotas were put in place for certain agricultural products and manufactured goods. Malt and wheat flour, for example, lost market share in Brazil even though China did not gain prominence in that sector (Bekerman and Dulcich, 2017b).

			In addition, certain policies of indiscriminate trade protection (non-automatic licenses and advance import affidavits, among others) generated frictions in international trade and an anti-export bias against Argentine industry (Bekerman, Dulcich and Gaite, 2018). The key mechanisms generating this bias are price increases among imported inputs, the loss of scale resulting from the incentive to sell to the domestic market, and the real appreciation stemming from decreased demand for foreign currency to pay for imports. This anti-export bias could explain how Argentine exports lost share in the Brazilian market because of competition not only from China but also from the rest of the world. 

			V.	Dominance of commodities in exports to China relative to exports to the rest of the world 

			In the foreign trade sphere, another effect of the intensification of bilateral relations with China is the increased proportion of commodities in Argentine exports. Figure 3 shows that nearly 90% of Argentina’s sales to China are commodities, of both agricultural and other origin (forestry, fishing, oil and mining), as well as food and beverages. In contrast, in its exports to the rest of the world, the primary product share is lower (around 60%), owing to the greater prominence of exports of processed metals (ISIC Rev. 3 division 27), chemical products (division 24) and the automotive chain (division 34).2

			Figure 3
Argentina: average annual exports to China and the rest of the world, by sector, 2004–2006 and 2015–2017

			(Millions of dollars at 2004 prices and percentages)
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			Source:	Prepared by the authors, on the basis of UN Comtrade [online] https://comtrade.un.org/.

			Note:	The division of each product group according to the International Standard Industrial Classification of All Economic Activities (ISIC), Rev. 3 is indicated in parentheses. 

			Moreover, the dominance of commodities in exports to China is increasing. In the three years 2004–2006, commodities of all origins accounted for just over 60% of Argentina’s exports to China. Between 2015 and 2017, the share had increased by almost 10 percentage points, driven mainly by agricultural commodities (ISIC Rev. 3, division 01) at the expense of food and beverages, for which exports also declined in absolute terms.

			When analysing the composition of sectors that export to China, it is worth noting that agricultural commodities consist mainly of soybeans (code 120100 of the Harmonized Commodity Description and Coding System (HS), 2002 edition); while food and beverages are mainly represented by crude soybean oil (HS code 150710), in the first decade of the period under study, and by beef (code 020230) and shrimp and prawns (code 030613) in more recent years (see figure 4). In contrast, exports of refined soybean oil (code 150790) and soybean pellets (code 120810) are practically non-existent. A large fraction of the exports included in the “Other” category in figure 4 correspond to crude petroleum (Bolinaga and Slipak, 2015).

			Figure 4
Argentine exports to China by product and incidence of the production of the Chinese soybean complex in its domestic consumption, 2004–2017

			(Billions of dollars at 2004 prices and percentages)
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			Source:	Prepared by the authors, on the basis of UN Comtrade [online] https://comtrade.un.org/, United States Department of Agriculture (USDA), and World Bank, World Development Indicators [online] https://databank.worldbank.org/source/world-development-indicators. 

			Note:	The code of each product according to the classification of the Harmonized Commodity Description and Coding System (HS), 2002 edition, is indicated in parentheses. 

			The drastic reduction in exports of crude soybean oil since 2010, and their disappearance in 2016 and 2017, reflects tariff measures adopted by China. Oviedo (2012) notes that, in early 2010, the Chinese government changed the way in which import permits were issued for crude soybean oil from Argentina, the effect of which was to practically ban the product altogether. The rationale for the ban was that the Argentine oil did not comply with the Chinese standard GB 1535/2003, which came into force in October 2004 and set a maximum hexane residue limit. In early 2005, the two governments had reached an agreement that this standard would not affect Argentine exports; but in 2010 the dispute resurfaced and China started to restrict imports of crude soybean oil from Argentina on the basis of this standard. It even promoted imports from Brazil and the United States by not applying this requirement to them (Oviedo, 2012).

			Speculation as to the reasons behind this change of attitude by the Chinese government has spawned various hypotheses. One of the arguments put forward is that, in the midst of the international crisis, the Chinese government decided to defend its overall trade surplus (by restricting imports of various products) and to protect its growing domestic soybean oil industry in particular, which benefited from various incentives in China (Oviedo, 2012). Thus, China has replaced Argentine oil mainly with domestic production, which has considerably increased its share of the domestic consumption of soybean oil (see figure 4). However, its limited production of the commodity meant that, to increase the crushing of this oilseed, it was increasingly dependent on soybean imports, with the result that domestic production supplied a decreasing fraction of the domestic demand for it. In fact, soybean imports from Argentina increased because of the aforementioned restrictions on soybean oil imports, to provide raw material for China’s growing domestic crushing sector (see figure 4).

			Another view speculates that China’s restrictions on soybean oil imports from Argentina were imposed as retaliation for the anti-dumping measures and import restrictions (non-automatic licences, among others) applied by the Argentine government to industrial products of Chinese origin, especially since the outbreak of the international crisis (Oviedo, 2012).

			Specifically, Argentina’s exports of crude soybean oil to China were sharply reduced as from 2010 and disappeared as of 2016.3 Argentina maintains its dwindling exports of food and beverages to China thanks to growing exports of boneless frozen beef (HS 2002 edition, code 020230) and frozen shrimp and prawns (code 030613).

			The situation described above may have generated a turning point in bilateral relations, and demonstrates the asymmetry existing in the political and economic power of the two trading partners. Argentina has eschewed anti-dumping and tariff measures to avoid retaliation; it has signed investment and loan agreements at the provincial level, even though they are inconsistent with the national government’s development plans; and it has granted geopolitical concessions, such as the construction of a space observatory in Neuquén by a Chinese State-owned firm with links to the military (Laufer, 2019). Other countries, such as Brazil, India and the Russian Federation have adopted protectionist measures against Chinese products without suffering the same reprisals (Miranda, 2015).

			VI.	Chinese productive and financial investments in Argentina: foreign direct investment and currency swaps

			1.	Analysis of the flow and stock of Chinese FDI in Argentina

			Chinese outward FDI has grown significantly in recent decades, both globally and regionally. Asia is by far the leading recipient (accounting for 74.4% of the total), followed by Latin America and the Caribbean at 8.6% (Oviedo, 2017).

			However, China’s share in the total FDI stock in Argentina is even smaller at just 1% (see table 2), and well below its global presence as a foreign direct investor (5%).4 Nonetheless, its presence is growing, as net FDI inflows from China have gathered pace in recent years, especially since 2012 —attaining a large share in 2016 as net FDI inflows from other origins declined sharply.5

			Table 2
Argentina: foreign direct investment inflow and stock, total and of Chinese-origin, 2004–2016

			(Millions of dollars and percentages)

			
				
					
					
					
					
					
					
					
					
					
				
				
					
							
							Year

						
							
							Gross FDI liability position in Argentinaa

						
							
							Chinese share of total outward FDI stock worldwide

							(Percentages)

						
							
							FDI flows in Argentinab

						
							
							Chinese share of total 

							FDI outflow worldwide

							(Percentages)

						
					

					
							
							Total

						
							
							Stock of Chinese FDI in Argentina

						
							
							Chinese share of total FDI stock in Argentina

							(Percentages)

						
							
							Total

						
							
							FDI flows from China to Argentina

						
							
							Chinese share of total FDI inflow to Argentina

							(Percentages)

						
					

					
							
							2004

						
							
							55 067

						
							
							13

						
							
							0.0

						
							
							0.4

						
							
							n.d.

						
							
							n.d.

						
							
							n.d.

						
							
							0.6

						
					

					
							
							2005

						
							
							60 904

						
							
							10

						
							
							0.0

						
							
							0.5

						
							
							6 242

						
							
							-3

						
							
							-0.05

						
							
							1.5

						
					

					
							
							2006

						
							
							66 479

						
							
							44

						
							
							0.1

						
							
							0.5

						
							
							6 934

						
							
							30

						
							
							0.40

						
							
							1.3

						
					

					
							
							2007

						
							
							75 889

						
							
							89

						
							
							0.1

						
							
							0.6

						
							
							8 284

						
							
							43

						
							
							0.50

						
							
							1.2

						
					

					
							
							2008

						
							
							79 151

						
							
							110

						
							
							0.1

						
							
							1.1

						
							
							12 139

						
							
							30

						
							
							0.20

						
							
							3.3

						
					

					
							
							2009

						
							
							77 714

						
							
							124

						
							
							0.2

						
							
							1.3

						
							
							3 766

						
							
							17

						
							
							0.40

						
							
							5.1

						
					

					
							
							2010

						
							
							85 097

						
							
							191

						
							
							0.2

						
							
							1.5

						
							
							10 871

						
							
							75

						
							
							0.70

						
							
							5.0

						
					

					
							
							2011

						
							
							91 763

						
							
							239

						
							
							0.3

						
							
							2.0

						
							
							10 981

						
							
							47

						
							
							0.40

						
							
							4.8

						
					

					
							
							2012

						
							
							98 208

						
							
							575

						
							
							0.6

						
							
							2.3

						
							
							16 844

						
							
							332

						
							
							2.00

						
							
							6.4

						
					

					
							
							2013

						
							
							87 907

						
							
							607

						
							
							0.7

						
							
							2.6

						
							
							13 436

						
							
							110

						
							
							0.80

						
							
							7.8

						
					

					
							
							2014

						
							
							89 939

						
							
							726

						
							
							0.8

						
							
							3.5

						
							
							11 476

						
							
							126

						
							
							1.10

						
							
							9.8

						
					

					
							
							2015

						
							
							80 990

						
							
							661

						
							
							0.8

						
							
							4.3

						
							
							15 264

						
							
							81

						
							
							0.50

						
							
							9.0

						
					

					
							
							2016

						
							
							74 922

						
							
							618

						
							
							0.8

						
							
							5.1

						
							
							395

						
							
							49

						
							
							12.3

						
							
							13.3

						
					

				
			

			Source:	Prepared by the authors, on the basis of Central Bank of the Argentine Republic and United Nations Conference on Trade and Development (UNCTAD). 

			Note:	n.d. = No data.

			a	Represents the gross FDI liability position in Argentina classified according to the direct investor’s country of residence. Includes liabilities for: (i) equity holdings of non-resident direct investors in resident firms; and (ii) debts of resident firms with non-resident related entities (whether parent companies or subsidiaries). The figures correspond to the values as of December 31 of the respective year.

			b	Classified according to the direct investor’s country of residence.

			2.	Sector composition of Chinese FDI in Argentina

			The fact that the sector composition of FDI has an impact on the indirect dissemination of the production and technology associated with the investments, makes it necessary to identify the main target sectors of Chinese FDI in Argentina.

			Between 2015 and 2018, the transportation and infrastructure sector received the largest volume of announcements of Chinese investment in Argentina (see figure 5).6 However, this resulted from a single investment project —the award of a US$ 1.175 billion tender to China Construction America to build roads between Luján (Province of Buenos Aires) and the city of Santa Rosa (La Pampa) (Infobae, 2022), under a public-private partnership contract. 

			Figure 5
Argentina: Chinese FDI announcements by sector, 2015–2018

			(Millions of dollars)

			[image: ]

			Source:	Prepared by the authors, on the basis of Argentine Investment and Trade Promotion Agency.

			Apart from this announcement, investments are predominantly driven by the quest for natural resources and energy (the main resource that Chinese firms seek through their FDI in Latin America): renewable energies, mining, oil and gas.

			Renewable energy investments included Goldwind’s announcements of wind energy projects worth US$ 525 million in 2017. In mining, with an emphasis on lithium, Ganfeng Lithium Group announced investments worth US$ 675 million in 2018 over the next four years, to exploit two salt flats and construct two lithium carbonate plants in Salta and Jujuy. This metal is a key input of batteries for electronic products and electric vehicles produced in China (Goonan, 2012).

			In addition, Chinese firms announced investments to produce industrial goods in Argentina, which surpass those of the oil sector (see figure 5). Nearly all of the announced investment amount is represented by two projects to produce electric vehicles: Dongfeng Motor Corporation announced an investment of US$ 310 million, while BYD is planning an investment of US$ 100 million to produce electric buses. This would be FDI that aims to circumvent trade barriers (see section IV), since the automotive chain is heavily protected by the MERCOSUR preferences and the Common Automotive Policy in force between Argentina and Brazil (Cantarella, Katz and Monzón, 2017).7 A priori, these investments have a much greater potential for productive and technological linkages than investments pursuing natural resources. Moreover, as Latin America is lagging behind in the transition to electromobility (Dulcich, Otero and Canzian, 2019), leveraging these Chinese investments could enable Argentina to position itself as a frontrunner in the region.8

			In contrast, announcements of investments in the oil and gas and agribusiness sectors, which were the core of Chinese FDI in earlier years, have now been relegated to the background. China’s strategy to secure oil supplies from Latin America is based on two instruments:9 firstly, on FDI from Chinese State-owned enterprises; and, secondly, on loans from Chinese public banks repayable in barrels of oil (Da Rocha and Bielschowsky, 2018). In Argentina, supply is ensured through FDI in domestic firms. The leading cases are those of China National Offshore Oil Corporation (CNOOC) and Sinopec in 2010.

			China National Offshore Oil Corporation entered Argentina with a US$ 3.1 billion purchase of 50% of the shares of Bridas, which operates a joint venture with British Petroleum. This firm produced 18.5% of Argentina’s oil in 2014 (the country’s second largest crude oil producer, after Repsol-YPF). For its part, Sinopec bought out the Argentine subsidiary of Occidental Petroleum Corp (OXY) for US$ 2.45 billion (Schujovitzky, 2017).

			In the case of soya, Chinese consumption increased from about 10 million tons in the early 1990s to 83 million tons in 2014 and is set to continue growing vigorously (Da Rocha and Bielschowsky, 2018). Domestic supply, however, will not be able to match this growth, owing partly to the relative scarcity of arable land.

			The largest Chinese investments in the Latin American soya complex were made between 2014 and 2015, when the State-owned China National Cereals, Oils and Foodstuffs Corporation (COFCO) bought a 51% stake in Nidera (for US$ 1.2 billion) and 100% of Noble Agri (for US$ 2.25 billion). The former generates about 5% of Argentine soybean exports and the latter 10%. These acquisitions put COFCO’s turnover on a par with the other four large enterprises that dominate the Latin American soya market: Archer Daniels Midland (ADM), Bunge, Cargill and Louis Dreyfus, known as the ABCDs (Wilkinson, Wesz Junior and Lopane, 2015). 

			COFCO’s aim is to participate throughout the soya production chain, in other words to provide services and infrastructure, as the ABCD companies also do. These firms are mainly traders and provide storage, financing, inputs and technical assistance to local producers, in addition to carrying out grain and oilseed processing (Myers and Jie, 2015). Thus, if the Chinese FDI strategy were confined to the primary or secondary link in these chains, without investments in marketing, it would ultimately have to rely heavily on these large multinationals (Da Rocha and Bielschowsky, 2018). 

			This strategy also explains China’s interest in improving infrastructure and logistics in the region. In Argentina, for example, the Chinese banks, China Development Bank (CDB) and Industrial and Commercial Bank of China (ICBC), lent US$ 2.1 billion to Belgrano Cargas for the restoration and upgrading of railways and ports, with works being executed by a Chinese construction firm.

			Lastly, in the case of soya, there are several incipient technology transfer projects involving collaboration between Chinese and Argentine enterprises. For example, the Argentine biotech firm, Bioceres, partnered with Beijing Dabei Nong Biotechnology (BDN) and obtained approval in Argentina for a genetically modified soybean developed in China. In addition, BDN is handling the approval in the Chinese market of a genetically modified drought-resistant soybean developed by Bioceres (La Nación, 2019). It should be noted that biotechnology is widespread in Argentine agriculture, and the country has the potential to generate biotech developments on a national scale (Gutman and Lavarello, 2007).

			3.	Currency swaps between China and Argentina

			The last aspect of the investment relationship between China and Argentina that needs to be analysed are currency swaps. These were first used in 200910 as a hedge against uncertainty and potential international illiquidity following the crisis that broke out in 2008. At that time, the international reserves of the Central Bank of the Argentine Republic totalled US$ 47 billion, and the instrument expired three years later having never been used. The situation was different in 2014, when a new swap for the equivalent of US$ 11 billion was signed. By October 2015, the instrument had been fully executed, representing approximately 40% of international reserves (Almedia Gentile, Jara Musuruana and Tessmer, 2015).

			A few days after taking office in December 2015, the new Argentine Government converted 20,000 yuan into US$ 3.086 billion. The cost of the conversion entailed the payment of a Shibor rate11 +400 basis points, as agreed on at the time of the swap, which corresponds to an approximate dollar financing cost for the Central Bank of the Argentine Republic of less than 4% (Banco Central de la República Argentina, 2015, cited in Oviedo, 2017, p. 25). Subsequently, after the loss of reserves resulting from the foreign exchange crisis suffered by Argentina in 2018, the Government agreed to a new swap with China for approximately US$ 9 billion (Brenta and Larralde, 2018).

			China has entered into swap agreements with different countries generally with a view to promoting the yuan as a means of international payment (Almedia Gentile, Jara Musuruana and Tessmer, 2015). Moreover, swaps facilitate bilateral trade by exchanging the foreign currencies to be used to pay for future imports. However, this function is vitiated if the yuan are subsequently exchanged for dollars, which entails a considerable conversion cost.

			VII.	 Concluding remarks

			In view of the Chinese economy’s increasingly predominant role on the international stage, this article analyses the effect of trade and investment relations with China on Argentina’s economy.

			In the case of trade, Chinese imports have a limited impact in terms of displacing Argentine industrial production in its domestic market, since the phenomenon is confined to specific sectors.

			The package of trade protection measures implemented after the international crisis (which the Cambiemos coalition government12 substantially dismantled) enabled Argentine production to suffer less from the vicissitudes of Chinese competition. However, it generated an anti-export bias (through different transmission mechanisms) which rendered Argentine industry less competitive abroad.

			The domestic market needs to be protected with a strategic industrial policy criterion that manages the tensions between trade protection and export incentives. Coordinating the public and private sectors, as well as the different industrial policy instruments (educational, science and technology, sectoral and foreign trade, among others), is essential in fostering international competitiveness. Similarly, sustaining a competitive real exchange rate is a necessary condition for undertaking a structural transformation that will make it possible to substitute imports and increase export capacity.

			China’s exponential rise in international trade caused Argentina to lose ground even in markets such as Brazil, where it enjoys MERCOSUR preferences; and, in fact, this one of the areas hurt most by Chinese penetration. However, Argentina lost market share in Brazil also because other countries were able to take better advantage of the growth of that market. This may be due to an endogenous competitiveness problem in Argentina, possibly associated with an anti-export bias resulting from the generalized trade protection provided for industry.

			In addition, the basket of products that Argentina exports to China is more heavily dominated by commodities than those that it sells to the rest of the world; and, in recent years, it has tended to become even more so. For example, exports of soybeans have gained ground to the detriment of soybean oil. The sharp drop in the latter is linked to the Chinese government’s application of tariff protection measures, with the veiled and hypothetical aim of protecting its domestic soybean oil industry. In fact, this measure seems to be retaliation by China against the protectionist measures adopted by the Argentine Government, in a context in which the existence of asymmetric relations between both countries could hamper Argentina’s domestic policies.

			In terms of investment, Chinese FDI is significantly less intensive in Argentina than it is globally. Nonetheless, it is trending up, driven by its quest for natural resources that are relatively scarce in China, such as foodstuffs, oil and minerals. The motivation for Chinese FDI in Argentina differs from that of its FDI in developed countries, namely the acquisition of technology and brands, the search for new markets and the circumvention of tariff and para-tariff barriers to trade. Foreign direct investment for the production of electric vehicles to circumvent the protectionism generated by MERCOSUR and sectoral agreements with Brazil is a promising exception.

			In short, China invests mainly in sectors that reinforce Argentina’s existing international specialization —in commodities and the initial stages of their processing— based on its static comparative advantages. This effect is intensified by China’s growing demand for these Argentine export products.

			This begs the question as to the economic policy guidelines that would enable Argentina to reposition itself in the bilateral relationship and obtain greater economic benefits from it.

			Firstly, to exploit the potential of MERCOSUR as a tool for structural transformation and export diversification, a regional political consensus needs to be reached (mainly between Argentina and Brazil, the bloc’s two largest economies) to implement national policies vis-à-vis China and the rest of the world. In particular, foreign trade policies are needed that go beyond the common external tariff already agreed-upon. Such policies should aim to develop dynamic comparative advantages, with a view to achieving a pattern of intra- and extra-bloc specialization that is not guided by static incentives alone. They would also increase political bargaining power vis-à-vis China in response to possible claims and retaliation by it.

			At the same time, the complementarity between Argentine agrifood production and Chinese demand could be used to leverage the technological development of the sector in Argentina, through the possibility of undertaking collaborative projects and transferring technology to China, an area in which incipient partnership experiences already exist between Argentine firms and their Chinese counterparts.

			In addition, Argentina could attract Chinese FDI into sectors where it would have a greater productive and technological impact. An example would be investments for the production of electric vehicles, which would enable Argentina to position itself strongly in this sector at the regional level. The current context is probably auspicious for the establishment of Chinese automotive firms, since they have not yet globalized their installed capacity to any significant extent.

			Aside from these opportunities, neither bilateral trade nor China’s predominant investments in Argentina (which are closely linked) are conducive to a long-term strategy aimed at altering the country’s international specialization and thus raise the technological level of its exports. In fact, they hinder Argentina’s higher value-added exports to third markets, such as Brazil. The problem is that such a strategy, which Argentina needs for its economic development, might compete with (and no longer complement) China’s own structural change strategy. As currently configured, Argentina’s trade and investment relations with China are unconducive to a long-term production strategy. Accordingly, it is necessary to address the problem and seek objectives and instruments to transform these relations —by reducing their asymmetry— in a way that clearly benefits the economic development of both partners.
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			Annex A1

			Table A1.1
Argentina: imports by origin, and domestic production serving the domestic market, by sector, averages for 2004–2006 and 2015–2017

			(Millions of dollars at 2004 prices and percentages)
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			Source: Prepared by the authors, on the basis of UN Comtrade [online] https://comtrade.un.org/.

			Table A1.2
Brazil: industrial imports by origin and sector, averages for 2004–2006 and 2015–2017 

			(Millions of dollars at 2004 prices and percentages)
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							-38

						
							
							-51

						
							
							
							248

						
							
							1 223

						
							
							975

						
							
							393

						
							
							
							531

						
							
							872

						
							
							341

						
							
							64

						
					

					
							
							Clothing

						
							
							18

						
							
							5

						
							
							11

						
							
							5

						
							
							99

						
							
							
							109

						
							
							776

						
							
							668

						
							
							615

						
							
							
							100

						
							
							516

						
							
							416

						
							
							416

						
					

					
							
							Leather and footwear

						
							
							19

						
							
							43

						
							
							3

						
							
							-40

						
							
							-94

						
							
							
							133

						
							
							302

						
							
							169

						
							
							127

						
							
							
							151

						
							
							393

						
							
							242

						
							
							161

						
					

					
							
							Wood and wood products

						
							
							20

						
							
							56

						
							
							3

						
							
							-53

						
							
							-95

						
							
							
							6

						
							
							39

						
							
							33

						
							
							572

						
							
							
							35

						
							
							72

						
							
							38

						
							
							108

						
					

					
							
							Paper and paper products

						
							
							21

						
							
							91

						
							
							97

						
							
							5

						
							
							6

						
							
							
							6

						
							
							116

						
							
							110

						
							
							1 843

						
							
							
							780

						
							
							699

						
							
							-82

						
							
							-10

						
					

					
							
							Publishing and printing

						
							
							22

						
							
							13

						
							
							2

						
							
							-11

						
							
							-86

						
							
							
							5

						
							
							32

						
							
							27

						
							
							570

						
							
							
							97

						
							
							114

						
							
							17

						
							
							18

						
					

					
							
							Oil refining

						
							
							23

						
							
							986

						
							
							226

						
							
							-760

						
							
							-77

						
							
							
							202

						
							
							146

						
							
							-56

						
							
							-28

						
							
							
							2 724

						
							
							8 080

						
							
							5 356

						
							
							197

						
					

					
							
							Chemicals

						
							
							24

						
							
							1 262

						
							
							1 052

						
							
							-209

						
							
							-17

						
							
							
							653

						
							
							3 271

						
							
							2 618

						
							
							401

						
							
							
							13 141

						
							
							24 569

						
							
							11 428

						
							
							87

						
					

					
							
							Rubber and plastic

						
							
							25

						
							
							205

						
							
							198

						
							
							-6

						
							
							-3

						
							
							
							114

						
							
							807

						
							
							693

						
							
							606

						
							
							
							1 526

						
							
							2 570

						
							
							1 043

						
							
							68

						
					

					
							
							Non-metallic minerals

						
							
							26

						
							
							11

						
							
							11

						
							
							0

						
							
							-4

						
							
							
							63

						
							
							340

						
							
							277

						
							
							437

						
							
							
							488

						
							
							704

						
							
							216

						
							
							44

						
					

					
							
							Basic metals

						
							
							27

						
							
							150

						
							
							167

						
							
							17

						
							
							11

						
							
							
							116

						
							
							826

						
							
							709

						
							
							609

						
							
							
							2 929

						
							
							3 840

						
							
							911

						
							
							31

						
					

					
							
							Metal products

						
							
							28

						
							
							34

						
							
							43

						
							
							8

						
							
							24

						
							
							
							123

						
							
							703

						
							
							580

						
							
							473

						
							
							
							1 158

						
							
							1 839

						
							
							681

						
							
							59

						
					

					
							
							Machinery and equipment

						
							
							29

						
							
							184

						
							
							187

						
							
							3

						
							
							2

						
							
							
							496

						
							
							2 956

						
							
							2 461

						
							
							496

						
							
							
							7 156

						
							
							9 636

						
							
							2 481

						
							
							35

						
					

					
							
							Office and computing machinery

						
							
							30

						
							
							1

						
							
							0

						
							
							0

						
							
							-46

						
							
							
							1 042

						
							
							3 175

						
							
							2 133

						
							
							205

						
							
							
							2 755

						
							
							3 006

						
							
							252

						
							
							9

						
					

					
							
							Electrical apparatus

						
							
							31

						
							
							94

						
							
							31

						
							
							-62

						
							
							-67

						
							
							
							451

						
							
							1 946

						
							
							1 496

						
							
							332

						
							
							
							2 250

						
							
							3 436

						
							
							1 186

						
							
							53

						
					

					
							
							Television and communications equipment

						
							
							32

						
							
							18

						
							
							14

						
							
							-4

						
							
							-22

						
							
							
							987

						
							
							1 942

						
							
							955

						
							
							97

						
							
							
							3 961

						
							
							2 957

						
							
							-1 004

						
							
							-25

						
					

					
							
							Medical and precision equipment

						
							
							33

						
							
							45

						
							
							21

						
							
							-24

						
							
							-52

						
							
							
							312

						
							
							567

						
							
							254

						
							
							81

						
							
							
							2 510

						
							
							3 739

						
							
							1 229

						
							
							49

						
					

					
							
							Automobiles

						
							
							34

						
							
							1 376

						
							
							3 177

						
							
							1 801

						
							
							131

						
							
							
							45

						
							
							529

						
							
							484

						
							
							1 080

						
							
							
							3 607

						
							
							6 485

						
							
							2 878

						
							
							80

						
					

					
							
							Transport equipment n.e.c.

						
							
							35

						
							
							4

						
							
							2

						
							
							-2

						
							
							-53

						
							
							
							77

						
							
							761

						
							
							684

						
							
							888

						
							
							
							2 308

						
							
							3 786

						
							
							1 478

						
							
							64

						
					

					
							
							Furniture

						
							
							36

						
							
							5

						
							
							4

						
							
							-1

						
							
							-18

						
							
							
							179

						
							
							695

						
							
							516

						
							
							288

						
							
							
							288

						
							
							618

						
							
							330

						
							
							115

						
					

					
							
							Total

						
							
							Total

						
							
							5 266

						
							
							6 386

						
							
							1 119

						
							
							21

						
							
							
							5 397

						
							
							21 501

						
							
							16 105

						
							
							298

						
							
							
							49 812

						
							
							81 853

						
							
							32 041

						
							
							64

						
					

				
			

			Source:	Prepared by the authors, on the basis of UN Comtrade [online] https://comtrade.un.org/.

			Table A1.3
Argentina: share of China in total exports and sector shares in total exports to China and the rest of the world, averages for 2004–2006 and 2015–2017

			(Percentages and percentage points, on the basis of dollars at 2004 prices)

			
				
					
					
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							
							ISIC, Rev. 3

						
							
							Exports to China/exports to the world

						
							
							
							Sector exports to China/total exports to China

						
							
							
							Sector exports to the rest of the world/total exports to the rest of the world

						
					

					
							
							Average 2004–2006

						
							
							Average 2015–2017

						
							
							Absolute variation

							(Percentage points)

						
							
							
							Average 2004–2006

						
							
							Average 2015–2017

						
							
							Absolute variation 

							(Percentage points)

						
							
							
							Average 2004–2006

						
							
							Average 2015–2017

						
							
							Absolute variation 

							(Percentage points)

						
					

					
							
							Agricultural commodities (01)

						
							
							 

						
							
							23

						
							
							25

						
							
							1.9

						
							
							
							47

						
							
							66

						
							
							18.6

						
							
							
							13

						
							
							18

						
							
							4.7

						
					

					
							
							Other commodities (02, 05, 10, 11, 12, 13 and 14)

						
							
							 

						
							
							12

						
							
							23

						
							
							11.0

						
							
							
							15

						
							
							8

						
							
							-7.2

						
							
							
							10

						
							
							2

						
							
							-7.4

						
					

					
							
							Food and beverages

						
							
							15

						
							
							7

						
							
							4

						
							
							-2.8

						
							
							
							27

						
							
							19

						
							
							-7.9

						
							
							
							32

						
							
							42

						
							
							10.1

						
					

					
							
							Tobacco products

						
							
							16

						
							
							0

						
							
							24

						
							
							23.9

						
							
							
							0

						
							
							0

						
							
							0.1

						
							
							
							0

						
							
							0

						
							
							0.0

						
					

					
							
							Textiles

						
							
							17

						
							
							6

						
							
							8

						
							
							1.3

						
							
							
							1

						
							
							0

						
							
							-0.3

						
							
							
							1

						
							
							0

						
							
							-0.4

						
					

					
							
							Clothing

						
							
							18

						
							
							2

						
							
							4

						
							
							2.4

						
							
							
							0

						
							
							0

						
							
							0.0

						
							
							
							0

						
							
							0

						
							
							-0.2

						
					

					
							
							Leather and footwear

						
							
							19

						
							
							16

						
							
							12

						
							
							-4.0

						
							
							
							5

						
							
							2

						
							
							-2.9

						
							
							
							2

						
							
							1

						
							
							-0.9

						
					

					
							
							Wood and wood products

						
							
							20

						
							
							2

						
							
							17

						
							
							15.1

						
							
							
							0

						
							
							0

						
							
							0.2

						
							
							
							1

						
							
							0

						
							
							-0.6

						
					

					
							
							Paper and paper products

						
							
							21

						
							
							4

						
							
							7

						
							
							3.4

						
							
							
							1

						
							
							1

						
							
							0.1

						
							
							
							1

						
							
							1

						
							
							-0.5

						
					

					
							
							Publishing and printing

						
							
							22

						
							
							0

						
							
							0

						
							
							0.2

						
							
							
							0

						
							
							0

						
							
							0.0

						
							
							
							0

						
							
							0

						
							
							-0.2

						
					

					
							
							Oil refining

						
							
							23

						
							
							1

						
							
							1

						
							
							-0.1

						
							
							
							1

						
							
							0

						
							
							-0.9

						
							
							
							9

						
							
							1

						
							
							-7.6

						
					

					
							
							Chemicals

						
							
							24

						
							
							1

						
							
							2

						
							
							1.2

						
							
							
							1

						
							
							3

						
							
							1.5

						
							
							
							9

						
							
							10

						
							
							0.9

						
					

					
							
							Rubber and plastic

						
							
							25

						
							
							0

						
							
							0

						
							
							0.3

						
							
							
							0

						
							
							0

						
							
							0.0

						
							
							
							1

						
							
							1

						
							
							-0.4

						
					

					
							
							Non-metallic minerals

						
							
							26

						
							
							0

						
							
							0

						
							
							0.0

						
							
							
							0

						
							
							0

						
							
							0.0

						
							
							
							0

						
							
							0

						
							
							-0.2

						
					

					
							
							Basic metals

						
							
							27

						
							
							2

						
							
							0

						
							
							-2.1

						
							
							
							2

						
							
							0

						
							
							-1.4

						
							
							
							6

						
							
							7

						
							
							1.1

						
					

					
							
							Metal products

						
							
							28

						
							
							0

						
							
							0

						
							
							-0.3

						
							
							
							0

						
							
							0

						
							
							0.0

						
							
							
							1

						
							
							0

						
							
							-0.2

						
					

					
							
							Machinery and equipment

						
							
							29

						
							
							1

						
							
							0

						
							
							-0.3

						
							
							
							0

						
							
							0

						
							
							-0.1

						
							
							
							2

						
							
							2

						
							
							-0.4

						
					

					
							
							Office and computing machinery

						
							
							30

						
							
							0

						
							
							8

						
							
							7.7

						
							
							
							0

						
							
							0

						
							
							0.0

						
							
							
							0

						
							
							0

						
							
							0.0

						
					

					
							
							Electrical apparatus

						
							
							31

						
							
							0

						
							
							0

						
							
							0.0

						
							
							
							0

						
							
							0

						
							
							0.0

						
							
							
							1

						
							
							0

						
							
							-0.4

						
					

					
							
							Television and communications equipment

						
							
							32

						
							
							5

						
							
							1

						
							
							-4.2

						
							
							
							0

						
							
							0

						
							
							-0.1

						
							
							
							0

						
							
							0

						
							
							-0.1

						
					

					
							
							Medical and precision equipment

						
							
							33

						
							
							1

						
							
							0

						
							
							-0.7

						
							
							
							0

						
							
							0

						
							
							0.0

						
							
							
							0

						
							
							0

						
							
							-0.2

						
					

					
							
							Automotive

						
							
							34

						
							
							0

						
							
							0

						
							
							0.2

						
							
							
							0

						
							
							0

						
							
							0.3

						
							
							
							9

						
							
							11

						
							
							2.6

						
					

					
							
							Transport equipment n.e.c.

						
							
							35

						
							
							0

						
							
							0

						
							
							-0.1

						
							
							
							0

						
							
							0

						
							
							0.0

						
							
							
							0

						
							
							1

						
							
							0.3

						
					

					
							
							Furniture

						
							
							36

						
							
							0

						
							
							0

						
							
							0.3

						
							
							
							0

						
							
							0

						
							
							0.0

						
							
							
							0

						
							
							0

						
							
							-0.4

						
					

					
							
							Total

						
							
							Total

						
							
							8

						
							
							8

						
							
							0.4

						
							
							
							100

						
							
							100

						
							
							0.0

						
							
							
							100

						
							
							100

						
							
							0.0

						
					

				
			

			Source:	Prepared by the authors, on the basis of UN Comtrade [online] https://comtrade.un.org/.



			
				
					1	The course of China’s outward FDI has suffered several ups and downs since the 1980s. However, following the financial crisis in Southeast Asia, Chinese outward FDI intensified in the decade of 2000, under the Go Out Policy (also known as Going Global Strategy), to which its large firms adhered (Salidjanova, 2011).

				

				
					2	 For further details and a more detailed sectoral breakdown of these variables, see annex table A1.3.

				

				
					3	In late 2018, Sinograin, a Chinese State-owned firm, gradually resumed imports of Argentine soybean oil, following the signing of an agreement with the Argentine Ministry of Agribusiness (Fundación INAI, 2018). 

				

				
					4	Data on Chinese FDI in Argentina, in both flow and stock terms, should be treated with caution, because there is a very clear difference between the two countries’ official statistics. According to the Central Bank of the Argentine Republic, Chinese FDI in Argentina in 2006 totalled US$ 30 million (see table 2); but the National Bureau of Statistics and the National Foreign Exchange Administration of China report just US$ 6 million in that year. The reasons for this discrepancy include the fact that FDI from China to Latin America is sometimes channelled through “tax havens” (Oviedo, 2017), thereby generating a triangulation that makes it harder to identify the origin and destination of FDI in the statistics.

				

				
					5	Owing to the restrictions on profit repatriation and foreign exchange controls imposed by the Argentine Government in late 2011 (Damill, Frenkel and Rapetti, 2014), many foreign firms were unable to remit funds abroad and were forced to reinvest them in Argentina. The sharp drop in the total net FDI flow to Argentina in 2016, is explained by the fact that these restrictions were lifted and outward FDI increased significantly in that year (ECLAC, 2018).

				

				
					6	Investment announcements do not always materialize. Between 2000 and 2008, large Chinese firms completed only 47% of their acquisitions abroad. One of the main reasons for this ineffectiveness is the political resistance that such acquisitions generate (especially since they usually involve State-controlled firms), which tends to occur mainly in developed countries (Peng, 2012).

				

				
					7	China is the world’s leading producer of electric vehicles (IEA, 2017); and it views the potential transition to electromobility as an opportunity to dispute the leadership of the automotive chain globally with Western, South Korean and Japanese companies (Wang and Kimble, 2011). 

				

				
					8	Making this process effective would entail coordinating various tools of economic and science-technology policy, while also amending the regulatory frameworks governing the activity (safety, environment, etc.), among other measures (Dulcich, Otero and Canzian, 2019).

				

				
					9	This supply guarantee is not always effective, since Chinese firms do not export all of the oil under their control to their country of origin. Owing to the type of oil produced in Latin American (too heavy for Chinese refineries) and transportation costs, much of the production is exported to the United States or even to other Latin American countries (IEA, 2014).

				

				
					10	See communiqué No. 49.465 of the Central Bank of the Argentine Republic.

				

				
					11	Shanghai Interbank Offered Rate.

				

				
					12	The political coalition of which the presidential candidate was Mauricio Macri, who won the elections and took office as President of Argentina in 2015. 
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			I.	Introduction

			The concept of comparative advantage refers to a country’s capacity to produce a good or service with higher productivity and greater differentiation in its characteristics —quality, brand and after-sales service— than its trading partners (Jaimovich and Merella, 2015). These differentials in productivity and characteristics are key to explaining the potential of international trade and specialization to improve resource use and enhance welfare (Lassudrie-Duchêne and Ünal-Kesenci, 2001). Accordingly, public entities need to understand the national economy’s comparative (dis)advantages to adjust the country’s specialization pattern and thus gain the benefits of international economic integration (Chanteau, 2007). This is particularly relevant in contemporary times, which are characterized by continuous trade liberalization endeavours, both regional and multilateral (Menon, 2014).

			As comparative advantages originate in a purely theoretical situation with no international trade, they cannot be observed directly (Lafay, 1987). Accordingly, since the pioneering work of Balassa (1965), the conventional approach has been to infer them indirectly through trade patterns. Since trade reflects such advantages, it is then argued that trade can be used to calculate an index of revealed comparative advantages (RCA). This index is a number that summarizes the comparative advantage of a given country for a given product in a given period of time. If the number is higher (lower) than some neutral value, comparative advantage (disadvantage) exists (Danna-Buitrago, 2017).1

			The literature discusses various RCA indices without specifying which should be used to study a given configuration of countries, products and periods. Several RCA indices have emerged in response to criticisms of the index initially proposed by Balassa (1965) that seek to overcome its various weaknesses. Nonetheless, published studies do not agree on why one index is preferable to another, and the Balassa measure remains a reference in the literature.

			The only certainty is that any empirical case of comparative advantage should be studied through an RCA index chosen to strike a balance between the inherent strengths and weaknesses of the different indices available in the literature, without neglecting the quality of the measurements. In this context, “inherent” refers to the theoretical strengths and weaknesses of the index formula itself, which must be analysed before applying it to a given configuration of countries, products and periods. Thus, the strengths and weaknesses in question are the result of the variables used to calculate the RCA index and the way in which these variables are combined in the formula. However, analysing theoretical strengths and weaknesses is not sufficient because it is possible for an RCA index to measure comparative advantages in a contradictory way when applied to specific countries, products and periods, even if, theoretically, it offers all possible strengths and has no weaknesses.

			This article proposes guidelines to systematize the theoretical considerations that need to be taken into account and the empirical assessment that should be made when selecting an RCA index for use in an empirical study of comparative advantages. First, a systematic review is performed of the main strengths and weaknesses inherent in the Balassa (1965) RCA index. An assessment is also made of the extent to which 12 other RCA indices that are among the most frequently mentioned in the literature share the same strengths, make it possible to overcome the same weaknesses, and offer other strengths. Second, a standardized method is constructed to evaluate RCA indices based on the quality of their empirical measurements. This method systematizes several paths already examined in the literature, and the fact that it is standardized makes it applicable to any combination of countries, products and periods. The method in question is illustrated by applying the 13 RCA indices to the trade zone comprising Colombia and the Northern Triangle (El Salvador, Guatemala and Honduras). The purpose of these guidelines is to provide a more solid foundation for the balance to be struck, taking various theoretical and empirical considerations into account.

			The article is organized in four sections including this introduction. Section II presents the theoretical considerations outlined in the previous paragraphs, and section III constructs and illustrates the standardized empirical evaluation method. Section IV summarizes the results obtained and suggests a future line of research.

			II.	Inherent strengths and weaknesses of the RCA indices

			In the rest of this article, the following notations will be used: 

			
					J denotes a group of countries that make up a trade zone. For example, J={COL, SLV, GTM, HND}; i denotes a country in J.

					K represents a set of products or product categories, for example, the third revision of the three-digit Standard International Trade Classification (SITC Rev.3), where K={001, 011, 012, 016, ⋯ , 898, 899, 971} (#K=255); k denotes a product category in K.

					T is a set of time periods. For example, T={1995, 1996, 1997, ⋯ , 2017}; t denotes a period in T.

					𝑋𝑖𝑘𝑡 ∈ ℝ+ represents country i's exports to trade zone J of product category k in period t. Similarly, 𝑀𝑖𝑘𝑡 ∈ ℝ+ represents country i's imports of product k from trade zone J in time period t.

					𝑥𝑖𝑗𝑘𝑡 ∈ ℝ+ represents the flow of trade in k from origin country i to destination country j in time period t. 𝑥𝑖𝑖𝑘𝑡 = 0 (a country cannot be simultaneously the origin and destination of a given trade flow), ∑𝑗∈𝐽 𝑥𝑖𝑗𝑘𝑡 = 𝑋𝑖𝑘𝑡 and ∑𝑗∈𝐽 𝑥𝑗𝑖𝑘𝑡 = 𝑀𝑖𝑘𝑡. Some RCA indices are based on 𝑥𝑖𝑗𝑘𝑡 instead of on 𝑋𝑖𝑘𝑡 and 𝑀𝑖𝑘𝑡.

					𝑌𝑖𝑡 ∈ ℝ+ is the gross domestic product (GDP) of country i in period t. Some RCA indices incorporate GDP in their calculations.

			

			1.	The starting point: Balassa (1965)

			The Balassa (1965) RCA index is the benchmark measure of comparative advantages (Konstantakopoulou and Tsionas, 2019). The recent literature continues to use this index, for example, Brakman and Van-Marrewijk (2017), Abbas and Waheed (2017), Esquivias (2017), [image: ] and [image: ] (2017), Hoang and others (2017), and Shaul Hamid and Aslam (2017). Balassa (1965) is based on the following idea: if in some period t the share of product k in the total exports of country i—namely, 𝑋𝑖𝑘𝑡 / ∑𝑝∈𝐾 𝑋𝑖𝑝𝑡—is larger than the equivalent share in all other countries in the trade zone (∑𝑗∈𝐽 𝑋𝑗𝑘t /∑𝑗∈𝐽∑ 𝑝∈𝐾 𝑗𝑝𝑡), then i has a better capacity to export k than the other countries in the zone in period t. This situation would reveal comparative advantages of country i with respect to product group k at time t. Balassa (1965) constructs his RCA index by dividing the first ratio by the second. Assuming that 𝐵𝑖𝑘𝑡 is the Balassa (1965) RCA index calculated for 〈𝑖, 𝑘, 𝑡〉, then:

			[image: ]  (1)

			Values of Bikt ∈]1,+∞[ reveal the existence of comparative advantages, whereas values of Bikt ∈[0,1[ reveal comparative disadvantages; Bikt=1 is the neutral value (absence of advantages/disadvantages). If ∑j∈J Xjkt =0 then the denominator of Bikt is equal to zero, and it is impossible to perform the corresponding division. In this case, the RCA index must be equal to its neutral value. If no country exports k (that is ∑i∈J Xkit =0), then no country has either advantages or disadvantages in 𝑘 in period 𝑡.

			The Balassa B has the merit of being compatible with the Kunimoto (1977) principle as extended by Vollrath (1991), hereinafter referred to as the “Kunimoto-Vollrath principle”. Kunimoto (1977) states that the specialization of a country i relative to another country j is measured by comparing the value of exports from i to j with a theoretical value. If the observed value deviates from the theoretical value, then the specialization in question exists. The theoretical value is equal to country i‘s global exports weighted by country j’s share in world trade. Vollrath (1991) builds on this to suggest another principle: there is a theoretical value of exports that reveals the absence of comparative advantages and disadvantages for country i in terms of product 𝑘 (in 𝑡). If country i’s exports exceed (are below) the theoretical value, it has comparative advantages (disadvantages) in 𝑘. In this case, the theoretical value is equal to country i’s total exports weighted by the share of 𝑘 in the total exports of trade zone J; in other words, the product of ∑p∈K Xipt and ∑j∈J Xjkt /∑j∈J ∑p∈K Xjpt. Consequently, B can be rewritten as the observed value of exports divided by the theoretical value such that, under the Kunimoto-Vollrath principle, B < 1 reveals comparative advantages, while 0≤B<1 reveals comparative disadvantages.

			Another strength of B is that it considers the full structure of trade flows and not just flows corresponding to the product and country under consideration, in keeping with the relative nature of comparative advantages (Stellian and Danna-Buitrago, 2019). However, there are five weaknesses in the way B measures comparative advantages. The first is its asymmetry: B reveals comparative advantages by a number in the interval ]1,+∞[ and comparative disadvantages by a number in the interval [0,1[. The interval of comparative disadvantages has an upper bound that does not exist in the case of comparative advantages. Thus, comparative advantages and disadvantages are measured differently (Yu, Cai and Leung, 2009).

			The second weakness is known as the “small-country bias”. Paradoxically, a country that exports little—∑p∈K Xipt →0— tends to have high values of B. This can be seen by rewriting Bikt as follows:

			[image: ]  (2)

			Thus, a low value of ∑p∈K Xipt means that the denominator tends to zero, which generates high values of B, even if this value should not reveal major comparative advantages (Yeats, 1985).

			As a third weakness, B does not make it possible to apply a flexible concept of comparative advantages that corresponds not only to productivity differentials (the traditional concept of comparative advantages) but also to a country’s capacity to differentiate a product qualitatively with respect to its foreign counterparts. If i has the capacity to manufacture 𝑘 with higher productivity than other countries, it will be able to sell it at a lower price, which will have a positive impact on its exports. However, this does not mean that country i does not import 𝑘 at all. The other countries could offer differentiated versions  of 𝑘 that i might demand, even at a higher price. Thus, when calculating an RCA index, it is necessary to take both exports and imports into account (Lafay, 1987; Lassudrie-Duchêne and Ünal-Kesenci, 2001). In other words, considering exports and imports simultaneously makes it possible to capture comparative advantages in relation to both supply and demand (Vollrath, 1991). Accordingly, as B is based solely on exports, it is not compatible with this flexible conception of comparative advantages.

			The fourth weakness of B is that it ignores countries’ GDP, even though GDP provides a major theoretical foundation for measuring comparative advantages. In particular, if a country has a higher GDP and thus higher income, its demand for higher quality products will increase. If its trading partners supply that demand, they could gain comparative advantages (Jaimovich and Merella, 2015). Similarly, two countries could share the same B value without possessing the same level of comparative advantages. Exports of the product in question will represent a larger share of the national economy that is smaller in terms of GDP. Because of this higher degree of specialization, comparative advantages are greater (Stellian and Danna-Buitrago, 2019).

			The fifth weakness of B is its lack of additivity. With respect to countries, additivity refers to the possibility of adding two or more RCA indices from different countries to ascertain the RCA index for a country grouping. For example, the RCA index of the Northern Triangle relative to Colombia for wood pulp and its chemical derivatives is equal to the sum of the RCA indices of Guatemala, Honduras and El Salvador relative to Colombia for that product. Similarly, additivity across products means that Colombia’s RCA index relative to another country for wood pulp and its chemical derivatives will be equal to the sum of the RCA indices of Colombia for cellulose acetates, cellulose nitrates and cellulose ethers, respectively. This double additivity allows different country and product classifications with different levels of disaggregation to be used without affecting the measurement of comparative advantages (Yu, Cai and Leung, 2009).

			The following subsections show the extent to which other RCA indices address these five weaknesses, without ignoring the Kunimoto-Vollrath principle and the relative nature of comparative advantages, in addition to other possible strengths.

			2.	Transformations of the Balassa (1965) RCA index

			There are three RCA indices that transform B. First, Hoen and Oosterhaven (2006) calculate the difference between Xikt/∑p∈K Xipt and ∑j∈J Xjkt /∑j∈J ∑p∈K Xjpt instead of the ratio between them. Denoting the additive version of B as BA, then:

			[image: ]  (3)

			BA can be rewritten as the difference between observed exports and their theoretical value normalized by country 𝑖’s total exports (in 𝑡):

			[image: ]  (4)

			Second, Laursen (2015) proposes a symmetric version of B, denoted BS:

			[image: ]  (5)

			Third, Yu, Cai and Leung (2009) propose a normalized RCA index, denoted here as N. N is almost identical to BA, since its starting point is the difference between observed exports and their theoretical value. The only change is that N uses the total exports of trade zone J to normalize the difference instead of country i’s total exports. Consequently:

			[image: ]  (6)

			The indices BA, BS and N are all compatible with the Kunimoto-Vollrath principle. The compatibility of BA and N results from the calculation of the difference between the observed value of exports and their theoretical value. BS is compatible with the Kunimoto-Vollrath principle because it is a logarithmic approximation of B. Similarly, by using the same variables as B, the transformations of B are compatible with the relative nature of comparative advantages.

			However, the transformations of B do not fully resolve its five major weaknesses. The problem of asymmetry is solved since BA, BS and N are symmetric around zero. These three indices also avoid the small-country bias since they have upper bounds (1 for BA and BS and ¼ for N). However, none considers either imports or GDP. Moreover, Yu, Cai and Leung (2009) show that only N is additive with respect to both countries and products.

			3.	The Balassa (1986) RCA index

			Balassa (1986) proposes another RCA index, referred to here as B2:
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			If i records a positive trade balance (numerator) in its trade in k in period t it is assumed to have comparative advantages, represented by the index B2ikt>0. Conversely, country i will have comparative disadvantages if it registers a trade deficit in k, i.e. B2ikt<0. Similarly, B2ikt=0 is the neutral value of the index. The trade balance is normalized by country i’s total trade in k in period t (denominator). Zero is assigned as the value of B2ikt if Xikt+Mikt=0 (denominator equal to zero). This means that if i does not trade in k, it has neither advantages nor disadvantages.

			B2 is distinguished from the four RCA indices discussed above by its formula, which is based on imports associated with 〈𝑖, 𝑘, 𝑡〉. The rationale for B2 is as follows: if country i exports more of k than it imports in period t, its combination of productivity and differentiation with respect to k can be deemed superior to that of the other countries in the trade zone in question. Therefore, B2ikt>0 (B2ikt<0)reveals comparative advantages (disadvantages), which makes B2 compatible with a flexible concept of comparative advantages. B2 also solves the symmetry problem: its lower bound is -1, its neutral value is 0 and its upper bound is 1. avoids the small-country bias.

			However, unlike B and its transformations, B2 is not compatible with the Kunimoto-Vollrath principle, nor does it uphold the relative nature of comparative advantages because it is based solely on the trade flows associated with the country and product in question. Moreover, like B and its transformations, B2 does not take GDP into account. Lastly, B2 is not additive.

			4.	Transformations of the Balassa (1986) RCA index

			Just as some RCA indices transform B, two RCA indices transform B2. The first is the RCA index of Donges and Riedel (1977), denoted as B2D:
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			As noted above, B2ikt is the balance of trade in 𝑘 normalized by total trade in 𝑘 for 〈𝑖, 𝑡〉. B2D divides B2 by the same type of variable for all commodities before subtracting 1 and weighting by sign (∑p∈K(Xipt–Mipt)). The latter expression is equal to 1 if ∑p∈K (Xipt–Mipt )≥0 which means that country total i’s trade balance is positive, or -1 if it is strictly negative. B2Dikt∈]0,+∞[ reveals comparative advantages. Thus:

			
					If ∑p∈K(Xipt–Mipt)≥0, then B2Dikt>0 results from B2ikt>∑p∈K(Xipt–Mipt)/∑p∈K(Xipt+Mipt). In period 𝑡, if country i's total trade balance is zero or in surplus, then it has comparative advantages for 𝑘 when its trade balance in 𝑘, normalized by its total trade in 𝑘 is greater than the equivalent magnitude for all products.

					Reciprocally, if ∑p∈K(Xipt–Mipt)<0, then B2Dikt>0 results from B2ikt<∑p∈K(Xipt–Mipt)/∑p∈K(Xipt+Mipt). In period 𝑡, if i has an overall trade deficit, then it has comparative advantages in k when its balance of trade in k, normalized by its total trade in k, is less than the equivalent magnitude for all products.

			

			By the same token, B2Dikt<0 reveals comparative disadvantages for 〈i,k,t〉, which derives from:

			
					B2ikt<∑p∈K(Xipt–Mipt)/∑p∈K(Xipt+Mipt) if ∑p∈K(Xipt–Mipt)≥0.

					B2ikt>∑p∈K(Xipt–Mipt)/∑p∈K(Xipt+Mipt) if ∑p∈K(Xipt–Mipt)<0.

			

			Measuring revealed comparative advantages by B2D is less intuitive than using B2. However, B2D takes into account trade flows involving country i for all products in K. This is possible through country i’s trade balance and its total trade. As a result, B2D is closer to the relative nature of comparative advantages than B2 is. B2D also maintains the symmetry of B2 (symmetry around zero). Lastly, when considering exports and imports, B2D is compatible with a flexible concept of comparative advantages.

			However, B2D is not compatible with the Kunimoto-Vollrath principle because it does not include a theoretical value for B2ikt (or at least a notional value of Xikt—Mikt), which must be calculated from trade flows associated with all countries and products. Moreover, B2D is affected by the small-country bias. On the one hand, it is possible to show that if ∑p∈KXipt →∑p∈KMipt, then B2Dikt→±∞. On the other hand, ∑p∈KXipt →∑p∈KMipt is compatible with small values of ∑p∈KXipt and ∑p∈KMipt. Lastly, B2D ignores GDP and is not additive.

			Gnidchenko and Salnikov (2015) propose another transformation of B2, denoted B2G:
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			B2G is calculated by weighting B2 by the degree of openness of i with respect to k in time t, normalized by the degree of openness of countries belonging to J. If k has a greater weight in the economy of i (in period t) than in the economy of J, the comparative advantages of i in k at time t, previously represented by B2ikt∈]0;1], will be greater. Similarly, the comparative disadvantages of i in k at time t, previously represented by B2ikt∈[-1;0[, will also be greater. A merit of B2G is that it takes into account the size of the different economies J in through each country’s GDP. As noted above, a country with a higher GDP and thus higher income will demand both more and higher-quality products; if its trading partners supply this demand, this can generate comparative advantages for them. B2G captures this mechanism, as an increase in ∑j∈JYjt raises B2G.

			Accordingly, B2G overcomes three of the five weaknesses of B. It is symmetric around zero, it avoids the small-country bias, and its measurement of comparative advantages does not depend solely on trade flows for the product and country in question. However, the flow structure used to measure comparative advantages is not the same as in B2D, which includes the flows to and from i for all products in k. By contrast, B2G captures the flows of k for all countries belonging to trade zone J. Thus, B2D reflects the relative nature of comparative advantages across products, whereas B2G does so across countries (Yu, Cai and Leung, 2009). Ideally, both types of flows should be considered for all countries and all products.

			Lastly, although Gnidchenko and Salnikov (2015) suggest that B2G is compatible with the Kunimoto-Vollrath principle, B2G does not include a theoretical value of Xikt—Mikt or B2ikt calculated from the full set of trade flows, nor is it additive.

			5.	An RCA index à la Vollrath (1991)

			Vollrath (1991) proposes the following index, denoted as Vikt:
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			The first term in V is similar to B except that in calculating the corresponding ratios, no account is taken of exports associated with i or k. The second term is constructed like the first but from imports instead of exports.

			A problem arises with V if i is the only exporter of k (in period t), so ∑j∈J∖{i} Xjkt =0. In this case, the denominator of the first term is equal to 0, and Vikt cannot be calculated. The same is true for the second term if i is the only importer of k.2 Because of this, the literature (for example, Hadzhiev, 2014) recommends against ignoring the trade flows associated with i or k. This modification of V is denoted by V':
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			The first term is then Bikt. It is possible that ∑j∈J Xjkt =0. In this case, ∑j∈J Mjkt =0 (if no country exports k, then no country imports k), and none of the terms can be calculated because both have a zero denominator. However, this case means attributing the neutral value to V'ikt, namely zero. In the absence of trade flows associated with k in J, theoretically no country has either advantages or disadvantages.

			V' extends the Kunimoto-Vollrath principle because it takes into account the theoretical value of exports and is also based on the theoretical value of imports, calculated analogously. Moreover, since it is based on Mikt and ∑p∈KMipt simultaneously in ∑j∈JMjkt and in ∑j∈J∑p∈KMjpt, the index reflects the doubly relative nature of comparative advantages and is compatible with a flexible concept of them. However, V' does not avoid the small-country bias because it contains B; in addition, it does not take GDP into account, and it is not additive. In other words, like the RCA indices discussed above, V' does not address the five major weaknesses of B.

			6.	RCA indices based on hypothetical trade balances

			There is a class of RCA indices similar to that are constructed from the contribution to the trade balance (CTB). These are based on a modification of the Kunimoto-Vollrath principle in which exports are replaced by the trade balance and the share of each product in the zone’s trade (Lafay, 1992 and 1987). If the share of k in the area’s trade in period t is denoted by wkt:
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			The standard CTB index, denoted as C, is calculated as follows:
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			Xikt–Mikt is the observed trade balance associated with 〈i, k, t〉, and wkt ∑l∈K(Xilt—Milt) corresponds to the theoretical trade balance, calculated from the country’s trade balance weighted by the share of the product in the zone’s trade. To reveal comparative advantages (disadvantages), the observed balance must be greater (less) than the theoretical balance, which can be expressed as Cikt>0 (Cikt<0) by calculating the difference between the two. This index is normalized to total trade (not to total exports, as in N).

			By nature C, is compatible with the Kunimoto-Vollrath principle. Like V', C takes into account the entire structure of exports and imports and is thus in keeping with the relative nature of comparative advantages. Of the five weaknesses identified, the only one C does not solve is the absence of GDP in its calculation. In particular, C is compatible with a flexible concept of comparative advantages. According to the logic of C, the trade balance must be large enough to reflect a better combination of productivity and differentiation. For this purpose, the theoretical trade balance determines whether the actual trade balance can be considered sufficiently high or not. Unlike B2, it will not always be a zero balance that determines whether there are advantages or disadvantages, but an individualized balance for each 〈i, k, t〉.

			There are a number of variants of C. First, it is possible to normalize the index on the GDP of the country in question instead of on its total trade. This gives rise to the RCA index denoted CY:
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			CY makes it possible to take the size of the economy into account (but not the size of each economy in J, unlike B2G). If the difference between the observed trade balance and the actual balance is the same in two countries, CY will be greater for the country with the smaller GDP. In fact, when GDP is smaller, trade in k is a larger share of a country’s economy. Because of this higher degree of specialization, an identical difference between the two balances should reveal greater comparative advantages, and normalization based on GDP makes it possible to generate this effect. However, normalization means that additivity across countries is lost.

			Second, in addition to normalization based on GDP, a procedure has been proposed for adjusting trade flows to reflect comparative advantages more accurately. This is because trade flows are subject to short-term fluctuations, which do not imply a change in the RCA index. One solution is to assume that in some benchmark period, denoted as r, the trade share of k, {wkr;k∈K} is associated with a minimization of the cyclical bias affecting trade flows. Hence, Xikt and Mikt must be multiplied by wkr/wkt so that wkt=wkr  ∀k∈K and the structure of trade flows in each period corresponds to the structure in period r (Stellian and Danna-Buitrago, 2017). This results in the RCA index denoted as CYr:
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			The trade flow adjustment procedure is a strength that no other RCA index has, although it entails the loss of product additivity. This is an additional weakness, since normalization based on GDP, which is also applied to CYr, means the loss of additivity across countries.

			7.	The RCA index of Leromain and Orefice (2014)

			This RCA index is constructed differently from the others and is based on the estimation of the following equation:

			ln [image: ]  (16)

			This equation decomposes the flow of exports from country i to country j of product k in time t (xijkt) into four parts:

			(i)	δijt is the share of xijkt relative to 〈i, j〉 irrespective of the product under consideration.

			(ii)	δikt is the share of xijkt relative to 〈i, k〉 irrespective of the country of destination.

			(iii)	δjkt is the share of xijkt relative to 〈j, k〉 irrespective of the country of origin.

			(iv)	εijkt is the error term.

			Observation 1: Equation (16) is an additive decomposition of xijkt. It is also possible to decompose xijkt multiplicatively as follows:

			xijkt = ϕijt ϕikt ϕjkt+εijkt

			In this case, ln ϕijt, ln ϕikt and ln ϕjkt have the same meaning as δijt, δikt and δjkt. The difference lies in the estimation method. If the decomposition is additive, the estimation can be performed by ordinary least squares. If the decomposition is multiplicative, the estimation must be done differently, such as by using the method of moments (French, 2017).

			Once equation (16) has been estimated, the Costinot, Donaldson and Komunjer (2012) model3 can be used to write the following:
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			where zikt is a proxy for the basic productivity of i in terms of k at time t. The coefficient θ>1 regulates the influence of zikt on xijkt. A higher value of θ implies a higher value of xijkt. In the Costinot, Donaldson and Komunjer (2012) model, θ captures potential deviations in basic productivity in the different varieties of k. A higher value of θ means that these deviations are smaller. Consequently, from one variety of k to the next, productivity is less dispersed around the basic productivity.

			Equation (17) gives the following expression for zikt:
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			Two variables can then be calculated:

			(i)	Productivity, zikt, normalized on the average productivity of i in t, namely (1/#K) ∑l∈Kzilt.

			(ii)	The countries’ average productivity in terms of k in period t, namely (1/#J) ∑j∈J zjkt, before normalizing to the average productivity of the countries for all products in the same period, namely (1/#J#K) ∑j∈J∑l∈Kzjlt.

			These two variables reveal comparative advantages in the case of 〈i, k, t〉 if the first variable exceeds the second. This means that in period t, country i has higher productivity, on average, than other countries belonging to trade zone J. Leromain and Orefice (2014) construct their RCA index by dividing the first variable by the second, similar to the calculation of B, so as to extend the Kunimoto-Vollrath principle by calculating a theoretical productivity from the average productivities (for countries, for products, and for countries and products simultaneously). This index is denoted as Z:
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			Calculation of the ratio gives rise to the asymmetry problem. To avoid this, it is possible to calculate the difference according to the same rationale used for BA, which gives rise to the RCA index denoted as ZA:
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			The main strength of Z and ZA is that they are based on a theoretical model of the world economy. In addition, both consider the complete structure of flows at the disaggregated level through variables of the type xijkt instead of Xikt and Mikt. However, neither Z nor ZA possesses additivity, and they only capture comparative advantages in the form of productivity differentials. Moreover, neither is compatible with a flexible concept of comparative advantages.

			III.	Standardized method for assessing the quality of empirical measurements of RCA indices

			Table 1 summarizes the analysis of the RCA indices discussed in the previous section. This synthesis clearly shows that there is no RCA index that does not suffer from at least one of the five weaknesses of B and is also compatible with the Kunimoto-Vollrath principle, reflects the relative nature of comparative advantages and has additional strengths, such as the possibility of adjusting trade flows to correct for cyclical bias, of using disaggregated trade flows, or of being underpinned by a theoretical model.

			In this sense, the RCA-CTB indices are the most consistent, but they pose a number of dilemmas that should not be ignored. As explained above, additivity across countries is lost when taking the GDP of the country into account, and additivity across products is lost when adjusting for trade flows. Moreover, even if Z and ZA are based on a theoretical model and use disaggregated flows, they are not additive, are not linked to a flexible concept of comparative advantages and do not take GDP into account.

			Consequently, analysing the formulae through which the RCA indices measure comparative advantages is not sufficient to find one that is superior to the others. For this reason, it is necessary to strike a balance between the strengths and weaknesses inherent in the main RCA indices available in the literature. However, as noted in the introduction, the quality of the empirical measurements of the various RCA indices must also be taken into account in this search. In the following subsection, three criteria are used to assess quality.

			Table 1
Synthesis of the comparative analysis of the RCA indices
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			Source: Prepared by the authors.

			1.	Criteria for assessing the quality of empirical measurements of an RCA index

			The first criterion is trend-stationarity through time. For a given 〈i, k〉 the value taken by VCRikt should not tend to change significantly from one period to another, as (dis)advantages generally change only over long-term horizons (Lafay, 1987; Leromain and Orefice, 2014). If 〈VCRikt: t ∈ T〉 exhibits a certain degree of volatility over time, this is unlikely to reflect changes in comparative advantages alone. Accordingly, volatility prevents trade flows from revealing comparative advantages correctly. This does not mean that comparative advantages are immutably fixed, but when choosing between two RCA indices, preference should be given to the one that offers the highest trend-stationarity over time to avoid overestimating genuine changes in comparative advantages (Danna-Buitrago, 2017).

			The second criterion is symmetry in the distribution of comparative advantages and disadvantages. For example, N is symmetric around zero. This section considers another type of symmetry. By definition, a country will always have comparative advantages for some products and comparative disadvantages for others (Yu, Cai and Leung, 2009). From this perspective, symmetry can be conceptualized in two different ways:

			(i)	In terms of quantity: for a given 〈i, t〉 and denoting K+ ⊆ K as the set of product categories with advantages and K–⊆K as the set with disadvantages, symmetry results from #K+ = #K– (or #K+ = #K– ± 1 if one of the sets contains an even number of elements and the other has an odd number).

			(ii)	In terms of value: for a given 〈i,t〉, symmetry exists if the total of the distances between the values of an RCA index revealing comparative advantages and the neutral value is equal to the total of the distances between the values revealing comparative disadvantages and the neutral value.

			In general, symmetry is unlikely to be observed. However, when choosing between two RCA indices, the index with greater symmetry should be preferred.

			The third criterion is consistency in the rankings generated by an RCA index (Yeats, 1985; Leromain and Orefice, 2014). This takes two forms. The first is consistency between the intercountry and intracountry rankings: if the value of an RCA index ranks a country as the first among several for a certain product (intercountry rank), this same value should be among the highest among the values calculated for the country in question (intracountry rank). Conversely, if the value of an RCA index ranks a country last among several for a certain product, this same value should also be among the lowest of all values calculated for the country in question, and likewise for any intermediate intercountry rank. 

			The second form is consistency in the intercountry rankings. If, in period t, country i is ranked first for k among several countries because VCRikt ≥ VCRjkt ∀j≠i, then i should also be ranked as the first country for any other product l for which VCRilt is considered sufficiently close to VCRikt. Similarly, if i is classified in t as second among several countries for k because VCRikt < VCRjkt ∃j ≠ i, then i should also be classified as the second country for any l ≠ k for which VCRilt is considered sufficiently close to VCRikt; and so on for all possible positions in the ranking. Between two RCA indices, preference should be given to the one that classifies the countries most consistently.

			Next, variables are calculated that measure each of the three criteria presented above. This process is illustrated using the following universe:

			
					J: Northern Triangle and Colombia.

					K: The 255 product categories in SITC Revision 3 (United Nations, 1986).

					T: Every year from 1995 to 2017.

			

			For this purpose, data on trade flows are taken from UNCTADstat (UNCTAD, n/d), and GDP data are taken from World Economic Outlook (IMF, 2022). The reference year used to adjust the trade flows in the case of CYr is 2015, the year in which the free trade agreement between Colombia and the Northern Triangle came into force. The reference year may be altered in future research. To calculate Z and ZA the value of θ is set at θ = 6.534, which is an estimate from Costinot, Donaldson and Komunjer (2012) (see Leromain and Orefice (2014) for a discussion of this). Descriptive statistics for each RCA index are given in table 2.4

			Table 2
RCA indices for the Northern Triangle and Colombia, 1995–2017, SITC nomenclature
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							0.024104

						
							
							2.876211

						
							
							0

						
							
							-11.5670

						
							
							11.56699

						
					

					
							
							V'

						
							
							-0.163642

						
							
							0.109415

						
							
							4.930400

						
							
							0

						
							
							-139.200

						
							
							12.44475

						
					

					
							
							N

						
							
							5.38e-20

						
							
							-0.000540

						
							
							0.002057

						
							
							-5.4e-06

						
							
							-0.03967

						
							
							0.092898

						
					

					
							
							C

						
							
							-3e-20

						
							
							0.001191

						
							
							0.001496

						
							
							-5.8e-07

						
							
							-0.04187

						
							
							0.047364

						
					

					
							
							CY

						
							
							-1e-20

						
							
							0.000799

						
							
							0.000215

						
							
							-2.3e-08

						
							
							-0.00643

						
							
							0.005074

						
					

					
							
							CYr

						
							
							1.09e-20

						
							
							-0.000880

						
							
							0.000203

						
							
							-1.2e-08

						
							
							-0.00226

						
							
							0.003442

						
					

					
							
							Z

						
							
							1.751084

						
							
							0.975745

						
							
							1.108850

						
							
							1.566902

						
							
							0.07682

						
							
							9.811509

						
					

					
							
							ZA

						
							
							0.750231

						
							
							0.097259

						
							
							1.307500

						
							
							0.383862

						
							
							-2.52129

						
							
							13.54330

						
					

				
			

			Source: Prepared by the authors.

			2.	Trend-stationarity through time

			The first way to measure trend-stationarity through time is to use the standard deviation (Leromain and Orefice, 2014). It is possible to calculate the standard deviation for the #T values of an RCA index for a given country and a given product category. A lower standard deviation means that for the 〈i, k〉 pair considered, the RCA index is less dispersed around its mean through time, so the stationarity is greater. Denoting σik as the standard deviation of 〈VCRikt:t ∈ T〉, the first variable used to evaluate the trend-stationarity over time of an RCA index is the mean of σik:

			[image: ]  (21)

			Table 3 summarizes the value of σ ̅ for each RCA index. The RCA-CTB indices, as well as BA and N, each have a minimum standard deviation.

			Table 3 
Average standard deviation of each RCA index

			
				
					
					
					
					
					
					
					
				
				
					
							
							B

						
							
							BA

						
							
							BS

						
							
							B2

						
							
							B2D

						
							
							B2G

						
							
							V'

						
					

					
							
							0.73

						
							
							2.67e-03

						
							
							0.32

						
							
							0.40

						
							
							12.25

						
							
							1.56

						
							
							1.73 

						
					

					
							
							N

						
							
							C

						
							
							CY

						
							
							CYr

						
							
							Z

						
							
							ZA

						
							
					

					
							
							5.74e-04

						
							
							4.28e-04

						
							
							5.16e-05

						
							
							4.33e-05

						
							
							0.77

						
							
							0.82

						
							
					

				
			

			Source: Prepared by the authors.

			We suggest extending the measurement of trend-stationarity through time using the variable β as estimated in the following equation:

			[image: ]  (22)

			An RCA index calculated for a given 〈i, k, t〉 is the dependent variable explained by t where t = 0 for the first available year (1995 in this case), t = 1 for the second available year (1996), and so on up to t = #T (23 years in this study); α is a constant, γik is a fixed effect for each country-product combination, and εikt is the error term. Trend-stationarity over time is at a maximum when β = 0. In this case, the equation is rewritten as VCRikt = α + γik + εikt, so that 〈VCRikt :t ∈T〉 tends to stay around a constant long-run value given by α+γik. However, it is possible that the estimation results in β ≠ 0. In this case, if β is closer to zero, the RCA index will change less over time and will ultimately be more compatible with the criterion of trend-stationarity through time.

			Equation (22) is a modified version of the one suggested by Yu and others (2010): VCRikt=αik+βik t+εikt, where αik and βik perform an individualized estimation for each 〈i, k〉. However, it is advisable to calculate a coefficient β that encompasses all countries and all product categories. This allows for a more synthetic reading of trend-stationarity through time without losing the specificity of each country-product combination 〈i, k〉 through the fixed effect γik. Similarly, Laursen (2015) proposes to estimate VCRikt1 = αi + βiVCRikt0 +εik. According to this equation, there is greater stationarity between the initial period (t0 = 1995) and the final period (t1=2017) for country i, with βi-1|→0 and |α|→0, because in this case VCRikt1 →VCRikt0 + εik. By contrast, equation (22) has the merit of considering all periods and not just the initial and final ones.

			Example 1: Figure 1 plots the RCA index calculated by B for the following country-product combinations: Colombia – 073 (chocolate), El Salvador – 591 (insecticides) and Guatemala – 516 (other organic chemicals). The estimation of equation (22) results in α = 0.139 and β =–0.00657. The values of the fixed effects are 0.679, 0.185 and 2.097, respectively.

			Figure 1
 Estimation of equation (22): Balassa (1965) RCA index

			[image: ]

			Source: Prepared by the authors.

			Table 4 reports the estimation of equation (22). Only BA, N and the RCA-CTB indices result in β = 0, with the null hypothesis accepted with a p-value equal to 1.

			Table 4
Estimation of equation (22)

			
				
					
					
					
					
					
					
					
					
				
				
					
							
							
							B

						
							
							BA

						
							
							BS

						
							
							B2

						
							
							B2D

						
							
							B2G

						
							
							V'

						
					

					
							
							β

						
							
							-0.00657***

						
							
							1.40e-21

						
							
							-0.000335

						
							
							-0.00225***

						
							
							0.00648

						
							
							-0.0153***

						
							
							-0.00656

						
					

					
							
							
							(-6.69)

						
							
							(0.00)

						
							
							(-0.95)

						
							
							(-4.98)

						
							
							(0.32)

						
							
							(-7.24)

						
							
							(-1.76)

						
					

					
							
							α

						
							
							0.139

						
							
							-0.00257

						
							
							-0.877***

						
							
							0.758***

						
							
							-0.109

						
							
							0.173

						
							
							0.111

						
					

					
							
							
							-0.67

						
							
							(-1.62)

						
							
							(-11.69)

						
							
							-7.9

						
							
							(-0.03)

						
							
							-0.38

						
							
							(0.14)

						
					

					
							
							
							N

						
							
							C

						
							
							CY

						
							
							CYr

						
							
							Z

						
							
							ZA

						
							
					

					
							
							β

						
							
							4.97e-22

						
							
							-1.45e-21

						
							
							8.61e-23

						
							
							6.47e-23

						
							
							0.0502***

						
							
							0.0503***

						
							
					

					
							
							
							(0.00)

						
							
							(-0.00)

						
							
							(0.00)

						
							
							(0.00)

						
							
							(-64.56)

						
							
							(-54.47)

						
							
					

					
							
							α

						
							
							-0.00027

						
							
							-0.00012

						
							
							-1.5e-06

						
							
							-1.2e-06

						
							
							-0.117

						
							
							-1.185***

						
							
					

					
							
							
							(-0.85)

						
							
							(-0.54)

						
							
							(-0.05)

						
							
							(-0.05)

						
							
							(-0.71)

						
							
							(-6.04)

						
							
					

				
			

			Source:	Prepared by the authors. 

			Note:	*p<0.05, **p<0.01 and *** p<0.001; t-statistics in parentheses.

			3.	Symmetry in the distribution of advantages and disadvantages

			In the case of symmetry with respect to quantity,5 the absolute difference between the number of product categories with comparative advantages and the number with comparative disadvantages, Dit, is first calculated for 〈i, t〉:

			[image: ]  (23)

			where v∈{0,1} gives the neutral value.

			If Dit = 0, each category of products with comparative advantages corresponds to a category of products with comparative disadvantages for 〈i, t〉. In this case, symmetry with respect to quantity would be complete. If Dit ≠ 0 there is asymmetry in quantity, and Dit represents the number of product categories that have no counterpart in terms of advantages or disadvantages. 

			The average value of Dit is then calculated as:

			[image: ]  (24)

			A [image: ] value closer to zero means that the index has a greater capacity to be compatible with quantity symmetry.

			In the case of symmetry in terms of value, it is necessary to calculate the variable Eit for each 〈i, t〉: 

			[image: ]  (25)

			The difference between VCRikt and the neutral value for each product category is calculated, and Eit is the sum of these differences in absolute value terms. If Eit = 0, then the negative differences (disadvantages) are balanced by the positive differences (advantages), and value symmetry would be complete. If Eit > 0, there is asymmetry with respect to value.

			The average value of Eit is then calculated as:

			[image: ]  (26)

			Table 5 presents the results for the universe studied. B2D generates the greatest symmetry with respect to quantity, followed by the RCA-CTB indices. By contrast, the latter offer the greatest symmetry with respect to value. This is also true for N.

			Table 5
Symmetry with respect to quantity and value for each RCA index

			
				
					
					
					
					
					
					
					
					
				
				
					
							
							
							B

						
							
							BA

						
							
							BS

						
							
							B2

						
							
							B2D

						
							
							B2G

						
							
							V'

						
					

					
							
							[image: ]

						
							
							70.02

						
							
							70.02

						
							
							70.02

						
							
							83.07

						
							
							36.83

						
							
							83.07

						
							
							54.20

						
					

					
							
							[image: ]

						
							
							60.02

						
							
							3.03e-17

						
							
							69.30

						
							
							69.92

						
							
							349.23

						
							
							160.86

						
							
							84.28

						
					

					
							
							
							N

						
							
							C

						
							
							CY

						
							
							CYr

						
							
							Z

						
							
							ZA

						
							
					

					
							
							[image: ]

						
							
							70.02

						
							
							44.91

						
							
							44.91

						
							
							41.22

						
							
							203.83

						
							
							203.83

						
							
					

					
							
							[image: ]

						
							
							5.84e-18

						
							
							3.77e-18

						
							
							4.80e-19

						
							
							6.53e-19

						
							
							235.58

						
							
							235.07

						
							
					

				
			

			Source: Prepared by the authors.

			Observation 2: B and its transformations (BA and BS), along with N share the same value of [image: ]. These indices are all based on exports alone, which suggests that the asymmetry is the same regardless of how an RCA index is calculated from exports. The same is true for C and CY but not CYr. This suggests that the normalization variable does not influence asymmetry with respect to quantity if the trade flows are not adjusted. Lastly, the additive version of Z does not influence the quantity asymmetry.

			4.	Consistency in the country rankings

			Based on the guidelines proposed by Yeats (1985) and Leromain and Orefice (2014), consistency between the intercountry and intracountry ranking positions is measured by the correlation coefficient between two variables:

			(i)	The average of the values taken by an RCA index that ranks country i in position x ∈ {1,2,⋯,#J}.

			[image: ]  (27)

			(ii)	The average of the values taken by an RCA index between percentile (100/#J) ⋅ (#J–x) —not included— and percentile (100/#J)⋅(#J+1–x) (or values of 〈VCRikt:k∈K〉 less than or equal to percentile 100/#J if x = #J), where pit (Y) is the Yth percentile of {VCRikt:k ∈ K}:

			[image: ]  (28)

			Thus, the correlation coefficient of [image: ] is calculated. A coefficient closer to 1 indicates greater consistency between the intercountry and intracountry rankings. Figure 2 illustrates the dispersion of the points, and table 6 presents the correlation coefficient for each RCA index. B2 has the lowest coefficient, while B has the highest.

			Figure 2
Consistency between intercountry and intracountry rankings, Balassa (1965) RCA index

			[image: ]

			Source: Prepared by the authors.

			Table 6
Correlation coefficient between the intercountry and intracountry rankings for each RCA index

			
				
					
					
					
					
					
					
					
				
				
					
							
							B

						
							
							BA

						
							
							BS

						
							
							B2

						
							
							B2D

						
							
							B2G

						
							
							V

						
					

					
							
							0.9849

						
							
							0.9517

						
							
							0.9116

						
							
							0.8307

						
							
							0.9666

						
							
							0.9745

						
							
							0.7775

						
					

					
							
							N

						
							
							C

						
							
							CY

						
							
							CYr

						
							
							Z

						
							
							ZA

						
							
					

					
							
							0.9012

						
							
							0.9356

						
							
							0.9526

						
							
							0.9576

						
							
							0.8523

						
							
							0.9109

						
							
					

				
			

			Source: Prepared by the authors.

			To achieve consistency in the intercountry rankings, a measurement is suggested based on the following accounting for bias:

			
					For each [image: ], a bias exists if the corresponding RCA index is above the third quartile of [image: ].

					For each [image: ], a bias exists if the corresponding RCA index is above the third quartile of [image: ], and for each [image: ], there is a bias if the corresponding RCA index is below the first quartile of [image: ].

					For each [image: ], a bias exists if the corresponding RCA index is above the third quartile of [image: ], and for each [image: ], there is a bias if the corresponding RCA index is below the first quartile of [image: ].

					... and so on successively, to count how many elements 𝑘 in [image: ]  correspond to an RCA index below the first quartile of [image: ].

			

			The rationale for this accounting is as follows. If, in any period, an RCA index ranks a country i in xth place for certain products, then:

			
					For all ranking positions below x, i should not have an RCA index above three quarters of the lowest RCA indices (quartile 3) that classify it as country x.

					For all positions above x, i should not have an RCA index higher than three quarters of the highest RCA indices (quartile 1) that rank it as country x.

			

			In the present analysis, quartiles 1 and 3 are used as a starting point. Future work could analyse the extent to which the accounting for bias changes if quartiles 1 and 3 are replaced by other magnitudes, such as the fifth and ninety-fifth percentiles. 

			If [image: ] and [image: ] are the first and third quartiles of the values associated with [image: ], the number of biases in the classification of i as country number x in time period t denoted as [image: ], is calculated as follows:

			[image: ]  (29)

			Observation 3: If VCRikt = VCRilt, then k and l share the same intracountry rank. If VCRikt = VCRjkt, then i and j share the same intercountry rank. 

			Lastly, the total biases are calculated for each 〈i, t〉 before inferring the average of these totals:

			[image: ]  (30)

			Example 2: Figure 3 shows the B values that led to El Salvador in 2017 being ranked first with respect to a number of products and in the second, third and fourth places with respect to others. Data on quartiles 1 and 3 are also included. Thus, for example, quartile 1 of rank 3 is 0.09, but El Salvador is ranked as the second country (in other words, one place higher), with an RCA index below 0.09, in 25 product categories. In addition, quartile 3 of rank 3 is 0.55, but El Salvador ranks fourth (one rank lower), with an RCA index greater than 0.55, in two product categories. Consequently, B generates 27 biases by ranking El Salvador third. Figure 4 shows the total cumulative biases for each country in each year.

			Figure 3
Ranking of El Salvador relative to Colombia, Guatemala and Honduras according to the Balassa (1965) RCA index in 2017

			[image: ]

			[image: ]

			Source: Prepared by the authors.

			Table 7 presents the results for the universe studied. V' generates the least bias (6.04), followed by B2G (7.66) and B2 (13.60).

			Table 7
Average biases in the intercountry rankings according to each RCA index

			
				
					
					
					
					
					
					
					
				
				
					
							
							B

						
							
							BA

						
							
							BS

						
							
							B2

						
							
							B2D

						
							
							B2G

						
							
							V'

						
					

					
							
							32.57

						
							
							32.57

						
							
							30.60

						
							
							13.60

						
							
							20.96

						
							
							7.66

						
							
							6.04

						
					

					
							
							N

						
							
							C

						
							
							CY

						
							
							CYr

						
							
							Z

						
							
							ZA

						
							
					

					
							
							32.11

						
							
							28.26

						
							
							41.53

						
							
							36.73

						
							
							23.61

						
							
							34.45

						
							
					

				
			

			Source: Prepared by the authors.

			Figure 4
Biases in the classification of countries in the Northern Triangle and Colombia zone according to the Balassa (1965) RCA index

			[image: ]

			Source: Prepared by the authors.

			5.	Summary

			Table 8 presents the two measurements obtained for each of the RCA indices studied and the average of these six variables. This average is a synthetic variable that indicates the extent to which an RCA index measures comparative advantages adequately in a given context. By calculating this average with the absolute value of β (distance between β and 0) and the distance between the correlation coefficient and 1 (|cc – 1| in the case of the third criterion), the comparative advantage measurement is of higher quality when the final average is closer to 0.

			Table 8
Summary of empirical measurements

			
				
					
					
					
					
					
					
					
					
				
				
					
							
							
							B

						
							
							BA

						
							
							BS

						
							
							B2

						
							
							B2D

						
							
							B2G

						
							
							V'

						
					

					
							
							σ ̅̅

						
							
							0.73

						
							
							2.67e-03

						
							
							0.32

						
							
							0.40

						
							
							12.25

						
							
							1.56

						
							
							1.73

						
					

					
							
							|β|

						
							
							6.57e-03

						
							
							1.40e-21

						
							
							3.35e-04

						
							
							2.25e-03

						
							
							6.48e-03

						
							
							1.53e-02

						
							
							6.56e-03

						
					

					
							
							[image: ]

						
							
							70.02

						
							
							70.02

						
							
							70.02

						
							
							83.07

						
							
							36.83

						
							
							83.07

						
							
							54.20

						
					

					
							
							[image: ]

						
							
							60.02

						
							
							3.03e-17

						
							
							69.30

						
							
							69.92

						
							
							349.23

						
							
							160.86

						
							
							84.28

						
					

					
							
							|cc–1|

						
							
							0.02

						
							
							0.05

						
							
							0.09

						
							
							0.17

						
							
							0.03

						
							
							0.03

						
							
							0.22

						
					

					
							
							[image: ]

						
							
							32.57

						
							
							32.57

						
							
							30.60

						
							
							13.60

						
							
							20.96

						
							
							7.66

						
							
							6.04

						
					

					
							
							Average

						
							
							27.23

						
							
							17.11

						
							
							28.39

						
							
							27.86

						
							
							69.88

						
							
							42.19

						
							
							24.41

						
					

					
							
							
							N

						
							
							C

						
							
							CY

						
							
							CYr

						
							
							Z

						
							
							ZA

						
							
					

					
							
							σ ̅

						
							
							5.74e-04

						
							
							4.28e-04

						
							
							5.16e-05

						
							
							4.33e-05

						
							
							0.77

						
							
							0.82

						
							
					

					
							
							|β|

						
							
							4.97e-22

						
							
							1.45e-21

						
							
							8.61e-23

						
							
							6.47e-23

						
							
							5.02e-02

						
							
							5.03e-02

						
							
					

					
							
							[image: ]

						
							
							70.02

						
							
							44.91

						
							
							44.91

						
							
							41.22

						
							
							203.83

						
							
							203.83

						
							
					

					
							
							[image: ]

						
							
							5.84e-18

						
							
							3.77e-18

						
							
							4.80e-19

						
							
							6.53e-19

						
							
							235.58

						
							
							235.07

						
							
					

					
							
							|cc–1|

						
							
							0.0988

						
							
							0.0644

						
							
							0.0474

						
							
							0.0424

						
							
							0.1477

						
							
							0.0891

						
							
					

					
							
							[image: ]

						
							
							32.11

						
							
							28.26

						
							
							41.53

						
							
							36.73

						
							
							23.61

						
							
							34.45

						
							
					

					
							
							Average

						
							
							17.04

						
							
							12.21

						
							
							14.42

						
							
							13.00

						
							
							77.33

						
							
							79.05

						
							
					

				
			

			Source: Prepared by the authors.

			Table 8 illustrates this average in the case studied. The best measurements result from the RCA indices that relate to contribution to the trade balance. The measurement is best if C is preferred; however, C does not take into account GDP, and no adjustments are made to correct for the cyclical bias in trade flows. Therefore, one could select CY, for which the final average, although not as good as that of C, is still better than the averages achieved by the other indices. However, as noted above, when going from C to CY, additivity across countries is lost. Following the same logic, it would be possible to select CYr, but then additivity across products would be lost. It is worth noting that other RCA indices might provide better measurements for different trade zones. In this regard, section II showed that it is impossible to give a definitive answer as to which RCA index is theoretically most appropriate (inherent strengths or weaknesses of RCA index formulae), and there is no a priori reason why the same RCA index should provide the best empirical measures for a large sample of universes J × K × T.

			IV.	Conclusion

			Which index of revealed comparative advantage (RCA) should be applied to certain countries, products and time periods? To help answer this fundamental question, this article systematically reviewed the inherent strengths and weaknesses of RCA index formulae and then devised a standardized method for assessing the quality of an RCA index’s empirical measurements. By combining these two contributions, a series of theoretical and empirical considerations were formalized to weigh the pros and cons of different RCA indices more effectively and ultimately help choose one. The example of the trade zone formed by the Northern Triangle and Colombia suggests that RCA indices related to the contribution to the trade balance should be preferred, although other indices cannot be ruled out a priori for other trade zones.

			Once an RCA index has been chosen, it can be used in different ways. For example, Stellian and Danna-Buitrago (2017) investigate the capacity of an RCA index to stay above a critical value over time and thus reveal significant comparative advantages. Another option is to study whether the international specialization pattern actually corresponds to that revealed by the structure of comparative advantages (Konstantakopoulou and Tsionas, 2019). How to apply an RCA index could also be the subject of a standardized method and would constitute a future line of research. Thus, it would be possible to encourage the generalization of protocols for the selection and use of RCA indices, in order to have tools available that are part of the common language of researchers working on issues in international economics. This could facilitate debate and discussion on these issues with a view to providing a more solid basis for international integration policies.
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					1	Another methodology for measuring comparative advantage involves calculating the domestic resource cost (Cai, Leung and Hishamunda, 2009), which can provide a complementary point of view to that of RCA indices.

				

				
					2	Vollrath (1991) also suggests calculating the logarithm of the first term in Vikt or the difference between the logarithms of each term. These indices do not solve the problem noted for Vikt. Moreover, if Xikt=0 or Mikt=0 then one term or even both are equal to zero, which makes it impossible to calculate the logarithm.

				

				
					3	This model conceptualizes a world economy with a single factor of production (labor) that is perfectly mobile within a country but immobile from one country to another. The other features of the model are constant returns, heterogeneous productivity among different varieties of a product, perfect markets and frictions in international trade (Costinot, Donaldson and Komunjer, 2012 and French, 2017).

				

				
					4	The calculations can be requested from author Rémi Stellian.

				

				
					5	Leromain and Orefice (2014) measure symmetry using the coefficient of skewness and the meanmedian difference. These statistics are useful for measuring symmetry around the mean of {VCRikt;k ∈ K}. However, the mean in question does not always correspond to the neutral value, although the neutral value cannot be ignored when measuring symmetry.
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			This study decomposes the factors that determined inflation in Chile during the period 2000–2021. It finds that the main determinants of domestic inflation were variables of external origin and the exchange rate. Domestic demand played a rather limited role as an inflationary factor. In normal periods, increases in domestic demand generally explained no more than 25% of observed inflation. The average monthly inflation observed during the period 2000–2021 was 0.3%, which means that domestic demand growth in normal periods explained monthly inflation of 0.08%. Surprisingly, the extraordinary periods of rapid demand growth resulting from highly expansionary fiscal policies, large withdrawals from pension retirement savings or both had a rather modest effect on inflation. This study corroborates what might be expected in a small, open economy like Chile’s: most domestic price changes are determined by foreign price changes.
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			I.	Introduction

			This paper studies the determinants of inflation in Chile during the first two decades of the twenty-first century. Its main objective is to assess the importance of fluctuations in domestic demand for domestic inflation. This is a very significant issue, considering that Keynesian policies in a context of recession, low levels of production capacity utilization and high unemployment boost domestic spending through higher public expenditure, higher social subsidies and related measures such as reductions in the compulsory saving requirements imposed on workers under the system of pension fund administrators (AFPs). Precisely these policies were implemented very aggressively in Chile during the coronavirus disease (COVID-19) crisis over the period 2020–2021.

			Determining the inflationary effect of such Keynesian policies is of vital importance for the future design of demand policies. The idea behind Keynesianism is that, under conditions of production capacity underutilization and unemployment, increases in demand translate into greater use of and even expansion of production capacity rather than into higher prices. If the effect of expanding demand is fundamentally to generate higher inflation, we can conclude that demand policies are of limited value. This is what motivates this research. In 2020 and 2021, policies designed to expand demand at rates rarely seen in the recent history of Chile were implemented in the country. Our aim is to take advantage of this gigantic experiment to evaluate the relevance of demand policies in an economy like Chile’s under crisis conditions.1

			This paper adopts an eclectic position which allows for the possibility that domestic demand factors may affect inflation in confluence with external inflation. The determinants of changes in domestic inflation are specified as changes in inflation abroad, movements in the nominal exchange rate and internal demand factors. Since the exchange rate is likely to be affected by demand factors, we provide for simultaneous determination of inflation and the exchange rate.

			II.	The model

			We start with a basic price equation which we subsequently modify to deal with several potential econometric issues and to include some additional dynamic considerations:

			[image: ]  (1)

			where pt is the level of the domestic price index in month t, A is a constant, Pt is the foreign price index, Et is the nominal exchange rate, Dt is the level of internal demand, α,β,γ are parameters and μt is the statistical error.

			We first express equation (1) in logarithms. Additionally, to account for the possibility of unit roots, we estimate this equation using log first differences:

			∆lnpt = α∆lnPt + β∆lnEt + γ∆lnDt + ∆μt  (2)

			where  ∆lnxt ≡ lnxt – lnxt–1 for [image: ]  (3)

			We use as proxies for the variable ∆lnPt, inflation in Chile’s most important trading partners, i.e., the United States, the European Union and China. Changes in the exchange rate, ∆lnEt, are measured monthly in Chile. Since the variable ∆lnDt is more difficult to measure, we assume that in normal periods domestic demand grows at a stable rate consistent with the long-term growth of the economy, while in periods of crisis domestic demand may be massively affected by exceptional fiscal policies such as unusual increases or reductions in social subsidies or other policies such as the withdrawal of savings held by the population in the AFP pension funds or in unemployment funds, among others. Thus, for the purposes of econometric estimation, equation (2) is adjusted as follows:

			[image: ]  (4)

			where di (i = 1, 2, …n) are dummy variables with values equal to 1 in period i and equal to zero in periods j ≠ i. The effect of demand changes on inflation, γ∆lnDt, can be decomposed into an effect in periods of stability, when demand increases at a stable rate γ0, and an effect in abnormal or critical periods, when it is influenced by emergency fiscal or monetary measures to deal with particular crises, with γi (i = 1, 2 …n), where n abnormal periods are considered. Therefore, the effect of changes in demand on inflation in period i is [image: ]. We also consider an alternative specification for the demand factors, using a continuous proxy indicator of monthly demand which assumes it to change proportionally with the Monthly Index of Economic Activity (IMACEC). In other words, we assume that ∆lnDt is positively correlated with ∆IMACEC (the result using this specification is reported in annex A1).

			Equation (4) is also augmented with past values of the dependent variable on the right-hand side to capture possible lagged effects of the variables on inflation. This makes it possible to obtain measures of the short- and medium-term effects of the independent variables on the level of inflation.

			1.	Estimation methods

			The estimation of equation (4) may be affected by simultaneity bias. Two alternative methods of estimating the expanded equation (4) are used. One is two-stage least squares (TSLS), employing instrumental variables for the exchange rate to avoid simultaneity biases arising from the fact that this can be affected by domestic inflation. We use the price of copper and the United States Federal Funds Effective Rate (FFER) as instrumental variables. The generalized method of moments (GMM) is used in addition to the TSLS estimates and can be regarded as a test of the robustness of the TSLS-estimated coefficients.

			2.	Data

			These equations are estimated using monthly data for the period 2000–2021, during which there were no major structural changes affecting the determination of the exchange rate, so that the Taylor (1988) requirement for the validity of PPP in any of its forms is met. The data used are those provided by official institutions. In particular, the inflation data for Chile, the United States, China, and the eurozone were obtained, respectively, from the National Institute of Statistics (INE), the Bureau of Labor Statistics (BLS), the National Bureau of Statistics (NBS) and the European Statistical Office (Eurostat). The data on the nominal exchange rate, the monetary policy rate (MPR) and the Monthly Index of Economic Activity (IMACEC) were obtained from the Statistical Database of the Central Bank of Chile. Lastly, the copper price was taken from the Chilean Copper Commission (COCHILCO) and the United States Federal Funds Effective Rate (FFER) from the Federal Reserve. Annex A1 presents complete descriptive statistics for the data used in the regressions.

			3.	Natural experiments and dummy variables

			Model (4) includes six dummy variables for abnormal periods. The first (d1) (takes the value 1 for the period between September 2008 and September 2009. This dummy is used to capture the effect of the international crisis on Chile in those months, when there were major changes in both production and domestic monetary and fiscal policies. The second dummy variable (d2) takes the value 1 for the months between October 2009 and February 2010, the period of recovery from the crisis.

			The third dummy variable (d3) takes the value 1 for the period between April 2020 and July 2020, a time when the economic effects of the pandemic were present but significant social subsidies and AFP withdrawals had yet to be implemented. The fourth dummy variable (d4) takes the value 1 for the period between August 2020 and December of the same year, a period in which the effects of the pandemic coincided with those of the first social subsidies and the first AFP withdrawal in July 2020. The fifth dummy variable (d5) takes the value 1 for the period between January 2021 and April 2021, when social subsidies were greatly increased and the second AFP withdrawal in December 2020 had its effect on domestic demand. Lastly, the sixth dummy variable (d6) takes the value 1 for the period between May 2021 and December 2021, when the third AFP withdrawal in April 2021 and large social subsidies such as the Emergency Family Income (IFE) produced their effects.2

			Thus, these dummies capture the impact of the various natural experiments that took place in 2020 and 2021. They show how far-reaching the impact of these was, including that of the pandemic between April and July 2020 when no policy protection was as yet in place (d3). Then there is a period when the experiment includes the combined impact of the pandemic and the earliest, very limited social subsidies (d4). The clearest demand effects ought to be captured by the coefficients of d5 and especially d6, these being the periods when the unusual demand stimuli operated very intensively and persistently. Indeed, the stimulus to demand at this time was the greatest in the country’s recent history. If demand stimuli cause higher inflation, then these coefficients should be expected to be positive and significant.

			III.	Results

			This section presents the results of the TSLS and GMM estimates. Table 1 shows the results of the second stage of the estimation by instrumental variables, where the variable explained is monthly inflation.

			Table 1
Monthly inflation estimated by two-stage least squares

			
				
					
					
				
				
					
							
							Number of observations

						
							
							263

						
					

					
							
							Wald chi-squared (11)

						
							
							209.27

						
					

					
							
							Probability > chi-squared

						
							
							0.0000

						
					

					
							
							R-squared

						
							
							0.4357

						
					

				
			

			
				
					
					
					
					
					
					
					
				
				
					
							
							Chile inflation

						
							
							Coefficient

						
							
							Robust standard error

						
							
							z

						
							
							p > |z|

						
							
							Confidence interval (95%)

						
					

				
				
					
							
							Percentage change in nominal exchange rate

						
							
							0.0601

						
							
							0.0133

						
							
							4.53

						
							
							0

						
							
							0.0341

						
							
							0.0861

						
					

					
							
							United States inflation 

						
							
							0.4481

						
							
							0.0528

						
							
							8.49

						
							
							0

						
							
							0.3447

						
							
							0.5515

						
					

					
							
							China inflation

						
							
							0.0306

						
							
							0.0296

						
							
							1.03

						
							
							0.302

						
							
							-0.0275

						
							
							0.0886

						
					

					
							
							Eurozone inflation

						
							
							0.0371

						
							
							0.0428

						
							
							0.87

						
							
							0.386

						
							
							-0.0467

						
							
							0.1209

						
					

					
							
							Dummy 1

						
							
							-0.0006

						
							
							0.0014

						
							
							-0.42

						
							
							0.675

						
							
							-0.0032

						
							
							0.0021

						
					

					
							
							Dummy 2

						
							
							-0.0014

						
							
							0.0014

						
							
							-1.01

						
							
							0.315

						
							
							-0.0042

						
							
							0.0013

						
					

					
							
							Dummy 3

						
							
							-0.0003

						
							
							0.0007

						
							
							-0.51

						
							
							0.613

						
							
							-0.0016

						
							
							0.0010

						
					

					
							
							Dummy 4

						
							
							0.0017

						
							
							0.0013

						
							
							1.27

						
							
							0.204

						
							
							-0.0009

						
							
							0.0043

						
					

					
							
							Dummy 5

						
							
							-0.0004

						
							
							0.0014

						
							
							-0.28

						
							
							0.779

						
							
							-0.0032

						
							
							0.0024

						
					

					
							
							Dummy 6

						
							
							-0.0002

						
							
							0.0016

						
							
							-0.15

						
							
							0.882

						
							
							-0.0033

						
							
							0.0028

						
					

					
							
							Chile inflation with a one-period lag

						
							
							0.3694

						
							
							0.0566

						
							
							6.52

						
							
							0

						
							
							0.2584

						
							
							0.4804

						
					

					
							
							γ0

						
							
							0.0007

						
							
							0.0003

						
							
							2.67

						
							
							0.008

						
							
							0.0002

						
							
							0.0012

						
					

				
			

			Source: Prepared by the authors.

			Important aspects of the results in table 1 are the following. First, the impact of external inflation, especially that of the United States, is very large and significant. Second, the exchange rate is another variable that plays a quantitatively important and significant role. Third, the low significance of the demand variables is striking, the exception being the coefficient of the constant, which can be interpreted as the effect of movements in demand in normal periods, and which is statistically significant at 95%. The dummy variables that capture possible inflationary changes due to an acceleration of demand growth in particular periods are not statistically significant.

			One interpretation of the demand estimators in table 1 is that increases in demand in normal periods explained an average of 0.07% of the monthly inflation rate when the average monthly rate in normal periods was 0.29%, i.e., demand growth explained 24% of inflation in normal periods. Thus, although normal demand growth does seem to have some effect on inflation, the effect of demand in exceptional periods, as captured by the six dummy variables, does not seem to have played any additional role in inflation.

			However, because the exchange rate is kept constant, the estimates in table 1 show only the direct effect of these variables on inflation. It is possible that a significant part of the inflationary effect of some of these variables and of demand occurs through their impact on the exchange rate. We capture these indirect effects in the first stage of the TSLS estimation that we present below. Table 2 shows the estimators of the first stage of the TSLS regression, where the exchange rate is the variable that is explained by the exogenous variables plus the instruments.

			Table 2
First stage estimators: the exchange rate

			
				
					
					
				
				
					
							
							Number of observations

						
							
							263

						
					

					
							
							F (12, 250)

						
							
							6.16

						
					

					
							
							Probability > F

						
							
							0.0000

						
					

					
							
							R-squared

						
							
							0.3242

						
					

					
							
							Adjusted R-squared

						
							
							0.2917

						
					

				
			

			
				
					
					
					
					
					
					
					
				
				
					
							
							Percentage change in nominal exchange rate

						
							
							Coefficient

						
							
							Robust standard error

						
							
							t

						
							
							p > |t|

						
							
							Confidence interval (95%)

						
					

				
				
					
							
							United States inflation

						
							
							0.0949

						
							
							0.4508

						
							
							0.21

						
							
							0.833

						
							
							-0.7929

						
							
							0.9828

						
					

					
							
							China inflation

						
							
							-0.3179

						
							
							0.2362

						
							
							-1.35

						
							
							0.179

						
							
							-0.7831

						
							
							0.1472

						
					

					
							
							Eurozone inflation

						
							
							0.0857

						
							
							0.3319

						
							
							0.26

						
							
							0.796

						
							
							-0.5679

						
							
							0.7394

						
					

					
							
							Dummy 1

						
							
							-0.0008

						
							
							0.0100

						
							
							-0.08

						
							
							0.936

						
							
							-0.0206

						
							
							0.0190

						
					

					
							
							Dummy 2

						
							
							-0.0032

						
							
							0.0167

						
							
							-0.19

						
							
							0.847

						
							
							-0.0360

						
							
							0.0296

						
					

					
							
							Dummy 3

						
							
							-0.0115

						
							
							0.0088

						
							
							-1.31

						
							
							0.192

						
							
							-0.0289

						
							
							0.0058

						
					

					
							
							Dummy 4

						
							
							-0.0075

						
							
							0.0074

						
							
							-1.01

						
							
							0.313

						
							
							-0.0221

						
							
							0.0071

						
					

					
							
							Dummy 5

						
							
							-0.0048

						
							
							0.0078

						
							
							-0.62

						
							
							0.535

						
							
							-0.0202

						
							
							0.0105

						
					

					
							
							Dummy 6

						
							
							0.0193

						
							
							0.0068

						
							
							2.84

						
							
							0.005

						
							
							0.0059

						
							
							0.0327

						
					

					
							
							Chile inflation with a one-period lag

						
							
							0.1096

						
							
							0.4441

						
							
							0.25

						
							
							0.805

						
							
							-0.7650

						
							
							0.9842

						
					

					
							
							Percentage change in copper price

						
							
							-0.2107

						
							
							0.0379

						
							
							-5.56

						
							
							0

						
							
							-0.2853

						
							
							-0.1361

						
					

					
							
							Percentage change in Federal Funds Effective Rate

						
							
							-0.0160

						
							
							0.0082

						
							
							-1.95

						
							
							0.052

						
							
							-0.0321

						
							
							0.0001

						
					

					
							
							γ0

						
							
							0.0038

						
							
							0.0020

						
							
							1.96

						
							
							0.051

						
							
							0.0000

						
							
							0.0077

						
					

				
			

			Source: Prepared by the authors.

			As can be seen in table 2, only dummy 6 has a positive and statistically significant effect on the exchange rate. This dummy represents the period from May 2021 to December of the same year during which demand accelerated because of the combination of fiscal demand stimuli and the third AFP withdrawal.3 The coefficient of this dummy suggests that the expansion of demand explained a 1.93% depreciation in the monthly nominal exchange rate, a large effect that indirectly impacted inflation, increasing it by a net 0.12% per month. In the second half of 2021, in other words, the demand effect explained almost 20% of the average inflation in that period, which was 0.68% per month. 

			In addition to the TSLS estimation, we use the GMM method, whose results can be treated as part of the robustness analysis of the TSLS estimators. Table 3 provides the results obtained with the GMM method.

			Table 3
Monthly inflation estimated by the generalized method of moments

			
				
					
					
				
				
					
							
							Number of observations

						
							
							263

						
					

					
							
							Wald chi-squared (11)

						
							
							211.05

						
					

					
							
							Probability > chi-squared

						
							
							0.0000

						
					

					
							
							R-squared

						
							
							0.4357

						
					

				
			

			
				
					
					
					
					
					
					
					
				
				
					
							
							Chile inflation

						
							
							Coefficient

						
							
							Robust standard error

						
							
							z

						
							
							p > |z|

						
							
							Confidence interval (95%)

						
					

					
							
							Percentage change in nominal exchange rate

						
							
							0.0601

						
							
							0.0132

						
							
							4.53

						
							
							0

						
							
							0.0341

						
							
							0.0860

						
					

					
							
							United States inflation

						
							
							0.4480

						
							
							0.0527

						
							
							8.51

						
							
							0

						
							
							0.3448

						
							
							0.5512

						
					

					
							
							China inflation

						
							
							0.0306

						
							
							0.0296

						
							
							1.03

						
							
							0.302

						
							
							-0.0275

						
							
							0.0886

						
					

					
							
							Eurozone inflation

						
							
							0.0371

						
							
							0.0428

						
							
							0.87

						
							
							0.386

						
							
							-0.0467

						
							
							0.1209

						
					

					
							
							Dummy 1

						
							
							-0.0006

						
							
							0.0014

						
							
							-0.42

						
							
							0.675

						
							
							-0.0032

						
							
							0.0021

						
					

					
							
							Dummy 2

						
							
							-0.0014

						
							
							0.0014

						
							
							-1.01

						
							
							0.314

						
							
							-0.0041

						
							
							0.0013

						
					

					
							
							Dummy 3

						
							
							-0.0003

						
							
							0.0007

						
							
							-0.51

						
							
							0.609

						
							
							-0.0016

						
							
							0.0009

						
					

					
							
							Dummy 4

						
							
							0.0017

						
							
							0.0013

						
							
							1.27

						
							
							0.204

						
							
							-0.0009

						
							
							0.0043

						
					

					
							
							Dummy 5

						
							
							-0.0004

						
							
							0.0014

						
							
							-0.28

						
							
							0.779

						
							
							-0.0032

						
							
							0.0024

						
					

					
							
							Dummy 6

						
							
							-0.0002

						
							
							0.0016

						
							
							-0.15

						
							
							0.883

						
							
							-0.0033

						
							
							0.0028

						
					

					
							
							Chile inflation with a one-period lag

						
							
							0.3694

						
							
							0.0566

						
							
							6.53

						
							
							0

						
							
							0.2585

						
							
							0.4803

						
					

					
							
							γ0

						
							
							0.0007

						
							
							0.0003

						
							
							2.68

						
							
							0.007

						
							
							0.0002

						
							
							0.0012

						
					

				
			

			Source: Prepared by the authors.

			As can be seen by comparing tables 1 and 3, the values and significance of the parameters estimated by TSLS and GMM are quite similar. In both estimates, the most important variables affecting domestic inflation are external inflation, particularly that of the United States, and the exchange rate. On the other hand, the direct effect of domestic demand seems to be of little significance. However, given the importance of the exchange rate as a determinant of inflation, as stated above, it is possible that the effect of demand on inflation occurs fundamentally through this variable. For this reason, we focus on estimating the first stage of TSLS in order to include the possible indirect effect of demand on the exchange rate as a factor driving inflation.

			1.	The direct effect of domestic demand

			Using the estimated parameters, we find that the estimated effect of domestic demand is γ0 in a normal period, while in the abnormal period i it is given by γ0 + γi, where i = 1, 2..., 6 is associated with the period in which the dummy di takes the value 1.

			The direct effect of the demand stimuli considered is very small and of low statistical significance in all the periods. The figures presented in tables 1 to 3 consider only the individual statistical significance of each variable. In addition, we consider the joint significance of all demand variables on inflation.

			2.	Joint significance tests on demand effects

			We perform a joint significance test on the constant and the parameters of the dummy variables identified for the years 2020 and 2021. Specifically, the null hypothesis for both estimation methods is:

			H0 : γ0 = γ3 = γ4 = γ5 = γ6 = 0  (5)

			The tests yielded p-values of 0.0588 and 0.0585 for the TSLS and GMM estimations, respectively. This implies that we can reject with 90% confidence the null hypothesis that the parameters associated with these dummy variables and the constant are simultaneously zero. However, we cannot reject this hypothesis with 95% confidence. Thus, the direct effect of demand factors on inflation generally appears to be of weak statistical significance. We also perform the following joint significance tests:

			H0 : γ0 = γi = 0, i = 1,…,6   (6)

			With the results of the TSLS and GMM estimations, we can reject this hypothesis for i = 1,…,6 with 95% confidence. 

			3.	Total effect of demand on inflation

			The total effect of demand is calculated using the parameters estimated by TSLS. It consists of the partial effect of demand on inflation at a given exchange rate, obtained directly from the demand parameters estimated in the second stage of the TSLS estimation (table 1), plus the indirect effect of demand on the exchange rate, which is obtained using the parameters estimated in the first stage of the TSLS estimation. Thus, the total effect of demand on inflation in period i is

			 ∆Infi = γ0 + γi + β(ε0 + εi)   (7)

			where ∆Infi is the total effect on inflation caused by the increase in demand in period i, β is the second stage parameter that measures the impact of the exchange rate on inflation, and ε0 + εi is the effect of demand on the exchange rate in period i, obtained by estimating the equation of the first stage shown in table 2. We use the TSLS estimators to calculate the standard error of equation (7). A disadvantage of this method, though, is that it imposes values of zero for the covariances between the parameters estimated in the separate equations. For this reason, we also estimate the model using three-stage least squares (not shown in the tables), which does allow us to derive the covariances between different equations.

			Thus, the impact of demand on inflation is augmented when exchange-rate effects are considered, but these effects are generally not significant, as can be seen in table 4. Only for the periods from August to December 2020 and May to December 2021 is the p-value close to having some statistical significance. Using equation (7), the total average monthly effect of demand is found to be close to 0.22% for the five-month period from August to December 2020, when the inflationary effect of demand was highest, and around 0.19% for the period from May to December 2021. Given that monthly inflation in the period from May to December 2021 averaged 0.68%, the impact of domestic demand explains around 28% of observed inflation in that period. Thus, if monetary policy had completely suppressed the expansion of domestic demand, total inflation in 2021 would have been 5.2% instead of 7.2%.

			Table 4
Total effect of domestic demand on inflation and p-values under the null hypothesis that the respective coefficients are equal to zero

			
				
					
					
					
					
					
					
					
				
				
					
							
							
							i = 1

						
							
							i = 2

						
							
							i = 3

						
							
							i = 4

						
							
							i = 5

						
							
							i = 6

						
					

					
							
							Coefficient

						
							
							0.000307

						
							
							-0.000674

						
							
							-0.000100

						
							
							0.002168

						
							
							0.000231

						
							
							0.001856

						
					

					
							
							p-value (two-stage least squares)

						
							
							0.7344

						
							
							0.6463

						
							
							0.9514

						
							
							0.1409

						
							
							0.8911

						
							
							0.1364

						
					

					
							
							p-value (three-stage least squares)

						
							
							0.7150

						
							
							0.6214

						
							
							0.9478

						
							
							0.1131

						
							
							0.8828

						
							
							0.1090

						
					

				
			

			Source: Prepared by the authors.

			IV.	Simulations

			The parameters estimated by TSLS were used to simulate average inflation for the whole of 2021 and the last quarter of the same year. To this end, data on external inflation in the United States, China and the eurozone, lagged inflation in Chile and the change in the nominal exchange rate were included.

			As can be seen in table 5, the model is capable of simulating the inflationary events of 2021 fairly accurately. This provides some reassurance about the explanatory capacity of the model. Annex A1 provides additional simulations for each month in 2021 and also for the months of January and February 2022, which are not part of the sample used to estimate the model.

			Table 5
Contributions to the average inflation rate simulated using parameters estimated by two-stage least squares, whole of 2021 and last quarter of 2021

			(Percentages)

			
				
					
					
					
					
					
					
					
				
				
					
							
							Average inflation in fourth quarter of 2021

						
							
							Percentage change in nominal exchange rate

						
							
							United States inflation

						
							
							China inflation

						
							
							Eurozone inflation

						
							
							Chile inflation with a 
one-period lag

						
							
							Simulation: predicted value

						
					

					
							
							0.867

						
							
							0.164

						
							
							0.243

						
							
							0.008

						
							
							0.020

						
							
							0.369

						
							
							0.805

						
					

					
							
							Average inflation in 2021

						
							
							Percentage change in nominal exchange rate

						
							
							United States inflation

						
							
							China inflation

						
							
							Eurozone inflation

						
							
							Chile inflation with a 
one-period lag

						
							
							Simulation: predicted value

						
					

					
							
							0.592

						
							
							0.074

						
							
							0.255

						
							
							0.004

						
							
							0.015

						
							
							0.203

						
							
							0.551

						
					

				
			

			Source: Prepared by the authors.

			V.	The vector autoregressive model

			We use a vector autoregressive (VAR) model to characterize the simultaneous dynamic interactions between domestic inflation, changes in the nominal exchange rate and changes in the monetary policy rate (MPR). We start from a general model of the form

			[image: ]   (8)

			where yt = (y1t,… ,ykt)' is a (k x 1) vector containing the changes over time in the k endogenous variables; Ai are (k x k) arrays of parameters; xt is a (ke x 1) vector of exogenous variables; B is a (k x ke) matrix of coefficients; ν is a (k x 1) parameter vector; and μt is assumed to be white noise, i.e., E(μt) = 0;  E(μt μt') = Σ and E(μt μs') = 0 for t ≠ s.

			To select the lag model that best fits the data, we applied the Bayesian information criterion (BIC). There is a variety of evidence that this criterion is among those with the best predictive performance (Lütkepohl, 1985; Clark, 2004). We also used the Akaike information criterion (AIC) and found, after applying different specifications for model (8), that both criteria suggested that the model best fitting the data was a VAR (1). Accordingly, we selected the following model for the estimates:4

			 yt = ν + A1 yt–1 + Bxt + μt  (9)

			where yt is a (3 x 1) vector of the endogenous variables considered, i.e., domestic inflation, the change in the nominal exchange rate and the change in the MPR. In addition, the vector xt contains the inflation of the United States, China and the eurozone. Analysis of the stability of specification (9) showed that all the eigenvalues were within the unit circle, meaning that the model was stable and we could proceed to carry out analyses on the results obtained in the estimations.

			The next subsection presents the results of the estimates and the dynamic relationships between domestic inflation, changes in the nominal exchange rate and changes in the MPR, analysing the orthogonalized impulse-response functions (IRFs) of a shock in the MPR and a shock in the nominal exchange rate as they affect inflation. As Nguyen, Papyrakis and Van Bergeijk (2019) point out, IRFs predict the sign, magnitude and statistical significance of responses to shocks in the variables of interest.5 These orthogonalized IRFs are calculated using the Cholesky decomposition, which allows us to analyse the direct effect of the shock on inflation. Additionally, Granger causality tests are performed and the prediction error is decomposed.

			1.	Data

			The data used in the estimates are the same as were used in the model in the previous section, i.e., monthly first difference data for the period 2000–2021.

			2.	Vector autoregression results

			The results of the model (9) estimations are presented in table 6.

			Table 6
First-order vector autoregression estimates

			
				
					
					
					
					
					
					
					
				
				
					
							
							
							Coefficient

						
							
							Standard error

						
							
							z

						
							
							p > |z|

						
							
							Confidence interval (90%)

						
					

					
							
							Percentage change in nominal exchange rate (NER)

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
					

					
							
							Percentage change in NER with a one-period lag

						
							
							0.2670208

						
							
							0.064315

						
							
							4.15

						
							
							0

						
							
							0.161233

						
							
							0.372809

						
					

					
							
							Chile inflation with a one-period lag

						
							
							0.37395

						
							
							0.44234

						
							
							0.85

						
							
							0.398

						
							
							-0.35363

						
							
							1.101535

						
					

					
							
							Percentage change in monetary policy rate (MPR) with a one-period lag

						
							
							0.0093916

						
							
							0.012409

						
							
							0.76

						
							
							0.449

						
							
							-0.01102

						
							
							0.029803

						
					

					
							
							United States inflation

						
							
							-0.6543436

						
							
							0.454322

						
							
							-1.44

						
							
							0.150

						
							
							-1.40164

						
							
							0.092949

						
					

					
							
							China inflation

						
							
							-0.3334025

						
							
							0.264478

						
							
							-1.26

						
							
							0.207

						
							
							-0.76843

						
							
							0.101625

						
					

					
							
							Eurozone inflation

						
							
							0.1397398

						
							
							0.393051

						
							
							0.36

						
							
							0.722

						
							
							-0.50677

						
							
							0.78625

						
					

					
							
							ν1

						
							
							0.0022626

						
							
							0.00216

						
							
							1.05

						
							
							0.295

						
							
							-0.00129

						
							
							0.005816

						
					

					
							
							Chile inflation

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
					

					
							
							Percentage change in NER with a one-period lag

						
							
							0.0280341

						
							
							0.007919

						
							
							3.54

						
							
							0

						
							
							0.015009

						
							
							0.041059

						
					

					
							
							Chile inflation with a one-period lag

						
							
							0.3557654

						
							
							0.054464

						
							
							6.53

						
							
							0

						
							
							0.26618

						
							
							0.445351

						
					

					
							
							Percentage change in MPR with a one-period lag

						
							
							0.0025765

						
							
							0.001528

						
							
							1.69

						
							
							0.092

						
							
							6.33E-05

						
							
							0.00509

						
					

					
							
							United States inflation

						
							
							0.4315452

						
							
							0.055939

						
							
							7.71

						
							
							0

						
							
							0.339533

						
							
							0.523557

						
					

					
							
							China inflation

						
							
							0.0098239

						
							
							0.032564

						
							
							0.30

						
							
							0.763

						
							
							-0.04374

						
							
							0.063388

						
					

					
							
							Eurozone inflation

						
							
							0.0450226

						
							
							0.048395

						
							
							0.93

						
							
							0.352

						
							
							-0.03458

						
							
							0.124626

						
					

					
							
							ν2

						
							
							0.0008119

						
							
							0.000266

						
							
							3.05

						
							
							0.002

						
							
							0.000374

						
							
							0.001249

						
					

					
							
							Percentage change in MPR 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
					

					
							
							Percentage change in NER with a one-period lag

						
							
							0.5670869

						
							
							0.262242

						
							
							2.16

						
							
							0.031

						
							
							0.135737

						
							
							0.998437

						
					

					
							
							Chile inflation with a one-period lag

						
							
							-0.6430093

						
							
							1.80364

						
							
							-0.36

						
							
							0.721

						
							
							-3.60973

						
							
							2.323715

						
					

					
							
							Percentage change in MPR with a one-period lag

						
							
							0.6380204

						
							
							0.050599

						
							
							12.61

						
							
							0

						
							
							0.554792

						
							
							0.721249

						
					

					
							
							United States inflation

						
							
							2.480006

						
							
							1.852495

						
							
							1.34

						
							
							0.181

						
							
							-0.56708

						
							
							5.52709

						
					

					
							
							China inflation

						
							
							0.2028631

						
							
							1.078407

						
							
							0.19

						
							
							0.851

						
							
							-1.57096

						
							
							1.976684

						
					

					
							
							Eurozone inflation

						
							
							-0.8832105

						
							
							1.602662

						
							
							-0.55

						
							
							0.582

						
							
							-3.51935

						
							
							1.752933

						
					

					
							
							ν3

						
							
							-0.0000129

						
							
							0.008809

						
							
							0.00

						
							
							0.999

						
							
							-0.0145

						
							
							0.014477

						
					

				
			

			Source:	Prepared by the authors.

			Note:	νi (i = 1,2,3) are constants.

			We shall now analyse the effect of shocks in the MPR and exchange rate on inflation.

			Figure 1 shows the effect on inflation when the change in the MPR unexpectedly increases by one standard deviation. The graphs show that this shock has a small but positive and statistically significant effect on inflation in the short term, peaking in about the third month, after which the effect tails off and ceases to be statistically significant. Thus, an unexpectedly large rise in the MPR is associated with a small but perceptible increase in inflation in the short term. This is surprising, since one would expect a rise in the MPR to have a negative, not a positive, effect on inflation. One possible explanation is that in a small, open economy with inflation generated abroad, the effect of a rise in the MPR translates into an increase in the cost of imported products due to the higher cost of inventories and of imported intermediate goods, and the effect of this increase in pushing up inflation may be stronger than the effect of the rise in the MPR in reducing domestic demand.

			Figure 1
Orthogonalized impulse-response function for the effects of a monetary policy rate shock of one standard deviation on inflation

			[image: ]

			Source: Prepared by the authors.

			Another possible explanation is that, since the MPR is a variable controlled by the central bank and increases in this variable are due to its expectations about future inflation, such an increase may reflect a short-term rise in inflation that was going to occur anyway if, on average, these expectations are correct.

			Since the estimates arrived at using the Cholesky decomposition are not necessarily invariant to the order of the endogenous variables, figure 2 presents the IRFs for different orders. In this graph, we can observe that the qualitative results shown in figure 1 change only for one order (in which the effect is not statistically significant), while for some other orders of the Cholesky decomposition the increase in inflation is instantaneous and falls monotonically to zero as the months pass, by contrast with the pattern in figure 1.

			Figure 2
Orthogonalized impulse-response function for the effects of a monetary policy rate shock of one standard deviation on inflation for different orders in the Cholesky decomposition

			[image: ]
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			Source: Prepared by the authors.

			The effect of an unexpectedly large movement in the exchange rate also depends on the order of the Cholesky decomposition. For some orders, as figure 3 shows, the effect on inflation arises instantaneously and increases before falling back to zero as the months go by, while for other orders there is a rising effect that peaks in the second month and then falls to zero in about the seventh month. However, the effect is always positive and statistically significant.

			Figure 3
Orthogonalized impulse-response function for the effects of an exchange-rate shock of one standard deviation on inflation for different orders in the Cholesky decomposition

			[image: ]

			[image: ]

			Source: Prepared by the authors.

			In annex A1, the IRFs are presented without orthogonalizing. Figure A1.1 shows that the effect on inflation of a shock in the form of a 1% increase in the movement of the nominal exchange rate is positive and peaks at almost 0.03% in about the second month before falling back monotonically to zero by the seventh month. Figure A1.2 shows that an unexpected increase of 1% in the movement of the MPR is associated with an increase in inflation in the short term, peaking at approximately 0.003% in the second month, after which it begins to be statistically non-significant.

			The results of the Granger causality test presented in table 7 show with 90% confidence that movements in the MPR and in the exchange rate (and in the two variables jointly) help predict inflation. Movements in the exchange rate (and in this jointly with inflation) help predict movements in the MPR. Since movement of the MPR is a control variable that is affected by expectations about relevant macroeconomic variables, including exchange-rate movements, this result is consistent and suggests that changes in MPR movements are associated with changes in future inflation.

			The forecast error decomposition, meanwhile, indicates with 90% confidence that the variance of the inflation forecasting error is not affected by a shock in the MPR but is affected by movements in the exchange rate. In particular, the portion of the variance of the inflation forecasting error that is due to an exchange rate shock increases in the short run from 0% to approximately 22% after the fourth month.

			Table 7
Granger causality test

			
				
					
					
					
					
					
				
				
					
							
							Null hypothesis

						
							
							 

						
							
							 

						
							
							Chi-squared

						
							
							Probability > chi-squared

						
					

					
							
							Inflation

						
							
							does not cause

						
							
							change in nominal exchange rate (NER)

						
							
							0.71468

						
							
							0.398

						
					

					
							
							Change in monetary policy rate (MPR)

						
							
							does not cause

						
							
							change in NER

						
							
							0.57277

						
							
							0.449

						
					

					
							
							Change in inflation and MPR jointly

						
							
							does not cause

						
							
							change in NER

						
							
							1.7919

						
							
							0.408

						
					

					
							
							Change in NER

						
							
							does not cause

						
							
							inflation

						
							
							12.533

						
							
							0

						
					

					
							
							Change in MPR

						
							
							does not cause

						
							
							inflation

						
							
							2.8435

						
							
							0.092

						
					

					
							
							Change in NER and MPR jointly

						
							
							does not cause

						
							
							inflation

						
							
							15.082

						
							
							0.001

						
					

					
							
							Change in NER

						
							
							does not cause

						
							
							change in MPR

						
							
							4.6762

						
							
							0.031

						
					

					
							
							Inflation

						
							
							does not cause

						
							
							change in MPR

						
							
							0.1271

						
							
							0.721

						
					

					
							
							Change in NER and inflation jointly

						
							
							does not cause

						
							
							change in MPR

						
							
							4.7643

						
							
							0.092

						
					

				
			

			Source: Prepared by the authors.

			VI.	Conclusion

			Three important conclusions emerge from this study. The main one is the corroboration that domestic demand has played a rather limited role as an inflationary factor in Chile. In normal periods, increases in domestic demand generally explain no more than 25% of observed inflation. The average monthly inflation observed during the 2000–2021 period was 0.3%, and of this we estimate that in normal periods demand growth explained inflation of 0.08% per month.

			The second, surprising conclusion is that even the extraordinary periods of rapid acceleration in demand as a result of highly expansionary fiscal policies, AFP withdrawals or both had a rather modest effect on inflation. Only in the last 8 months of 2021 can we detect some effects from the expansion in demand on inflation, and even then it explained less than 28% of the increase in inflation that occurred in those months. 

			Thirdly and lastly, this study corroborates something that is to be expected in a small, open economy like Chile’s: most domestic inflation is determined by foreign inflation.

			The analysis in this paper is likely to be generally valid for small, open economies exposed to exogenous world prices, like those of most Latin American countries. It shows that, in these economies, demand stimulus may induce mainly output responses rather than price effects, as indeed happened in 2021, when gross domestic product increased by almost 11% in Chile.6 In other words, these are the economies where Keynesian demand policies are likely to be most effective as an instrument for promoting greater employment and higher economic growth with little risk of inflation. Additionally, for small, open countries characterized by extreme levels of inequality, as most Latin American countries are, often in association with chronically inadequate demand as a binding constraint on economic growth, correcting this lack of demand may represent an opportunity to revive economic development through a virtuous spiral of faster economic growth, increasing use of installed capacity, higher investment and further output expansion.

			Why do central banks in small, open economies so often insist on raising interest rates in their efforts to control domestic inflation fuelled by external factors? One possible explanation is that they expect tight monetary policy to strengthen the exchange rate. However, what we have shown in this paper is that domestic interest rates are not powerful enough to check exchange-rate depreciation and that they therefore have only a small impact on domestic prices through this mechanism.
Central banks come under pressure to “do something” when inflation accelerates, and the only instrument they have available (especially when other more direct measures such as exchange controls are out of the question for political reasons) are higher interest rates. The key point, however, is that raising rates in the face of external inflation does little to reduce domestic inflation, as this paper shows, but is very effective at damaging output. In other words, this policy is likely to cause stagflation.
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			Annex A1

			Descriptive statistics

			Table A1.1 presents a summary of the data used in the estimates.

			Table A1.1
Summary of the data used in the estimates

			
				
					
					
					
					
					
					
				
				
					
							
							Variable

						
							
							Number of observations

						
							
							Mean

						
							
							Standard error

						
							
							Minimum

						
							
							Maximum

						
					

					
							
							Chile inflation

						
							
							264

						
							
							0.003

						
							
							0.004

						
							
							-0.012

						
							
							0.015

						
					

					
							
							United States inflation

						
							
							264

						
							
							0.002

						
							
							0.004

						
							
							-0.019

						
							
							0.012

						
					

					
							
							China inflation

						
							
							264

						
							
							0.002

						
							
							0.006

						
							
							-0.014

						
							
							0.026

						
					

					
							
							Eurozone inflation

						
							
							264

						
							
							0.001

						
							
							0.004

						
							
							-0.015

						
							
							0.013

						
					

					
							
							Change in nominal exchange rate

						
							
							264

						
							
							0.002

						
							
							0.027

						
							
							-0.070

						
							
							0.166

						
					

					
							
							Change in copper price

						
							
							264

						
							
							0.008

						
							
							0.063

						
							
							-0.295

						
							
							0.260

						
					

					
							
							Change in Federal Funds Effective Rate

						
							
							264

						
							
							0.002

						
							
							0.159

						
							
							-0.923

						
							
							1.000

						
					

					
							
							Dummy 1

						
							
							264

						
							
							0.049

						
							
							0.217

						
							
							0.000

						
							
							1.000

						
					

					
							
							Dummy 2

						
							
							264

						
							
							0.019

						
							
							0.137

						
							
							0.000

						
							
							1.000

						
					

					
							
							Dummy 3

						
							
							264

						
							
							0.015

						
							
							0.122

						
							
							0.000

						
							
							1.000

						
					

					
							
							Dummy 4

						
							
							264

						
							
							0.019

						
							
							0.137

						
							
							0.000

						
							
							1.000

						
					

					
							
							Dummy 5

						
							
							264

						
							
							0.015

						
							
							0.122

						
							
							0.000

						
							
							1.000

						
					

					
							
							Dummy 6

						
							
							264

						
							
							0.030

						
							
							0.172

						
							
							0.000

						
							
							1.000

						
					

				
			

			Source: Prepared by the authors.

			Simulations

			Table A1.2 presents a simulation of monthly inflation for 2021 and for January and February 2022, which are outside the sample. As can be seen, the simulations based on the estimated coefficients replicate the inflation rates reasonably well in most months.

			Table A1.2
Simulated contributions to monthly inflation estimated by two-stage least squares, January 2021 to February 2022a

			(Percentages)

			
				
					
					
					
					
					
					
					
					
					
				
				
					
							
							Year

						
							
							Month

						
							
							Monthly inflation

						
							
							Percentage change in nominal exchange rate

						
							
							United States inflation

						
							
							China inflation

						
							
							Eurozone inflation

						
							
							Chile inflation with a one-period lag

						
							
							Simulation: predicted value

						
					

				
				
					
							
							2021

						
							
							1

						
							
							0.7

						
							
							-0.091

						
							
							0.191

						
							
							0.027

						
							
							0.007

						
							
							0.111

						
							
							0.245

						
					

					
							
							2021

						
							
							2

						
							
							0.2

						
							
							-0.008

						
							
							0.245

						
							
							0.019

						
							
							0.007

						
							
							0.259

						
							
							0.523

						
					

					
							
							2021

						
							
							3

						
							
							0.4

						
							
							0.031

						
							
							0.317

						
							
							-0.014

						
							
							0.033

						
							
							0.074

						
							
							0.442

						
					

					
							
							2021

						
							
							4

						
							
							0.4

						
							
							-0.153

						
							
							0.368

						
							
							-0.011

						
							
							0.022

						
							
							0.148

						
							
							0.374

						
					

					
							
							2021

						
							
							5

						
							
							0.3

						
							
							0.037

						
							
							0.359

						
							
							-0.003

						
							
							0.011

						
							
							0.148

						
							
							0.553

						
					

					
							
							2021

						
							
							6

						
							
							0.1

						
							
							0.121

						
							
							0.416

						
							
							-0.011

						
							
							0.011

						
							
							0.111

						
							
							0.648

						
					

					
							
							2021

						
							
							7

						
							
							0.8

						
							
							0.198

						
							
							0.216

						
							
							0.008

						
							
							-0.004

						
							
							0.037

						
							
							0.455

						
					

					
							
							2021

						
							
							8

						
							
							0.4

						
							
							0.235

						
							
							0.093

						
							
							0.003

						
							
							0.015

						
							
							0.296

						
							
							0.641

						
					

					
							
							2021

						
							
							9

						
							
							1.2

						
							
							0.029

						
							
							0.122

						
							
							0.000

						
							
							0.019

						
							
							0.148

						
							
							0.317

						
					

					
							
							2021

						
							
							10

						
							
							1.3

						
							
							0.233

						
							
							0.372

						
							
							0.022

						
							
							0.030

						
							
							0.443

						
							
							1.100

						
					

					
							
							2021

						
							
							11

						
							
							0.5

						
							
							-0.010

						
							
							0.220

						
							
							0.011

						
							
							0.015

						
							
							0.480

						
							
							0.716

						
					

					
							
							2021

						
							
							12

						
							
							0.8

						
							
							0.270

						
							
							0.138

						
							
							-0.008

						
							
							0.015

						
							
							0.185

						
							
							0.599

						
					

					
							
							2022

						
							
							1

						
							
							1.2

						
							
							-0.192

						
							
							0.358

						
							
							0.012

						
							
							0.011

						
							
							0.296

						
							
							0.486

						
					

					
							
							2022

						
							
							2

						
							
							0.3

						
							
							-0.108

						
							
							0.403

						
							
							0.018

						
							
							0.033

						
							
							0.443

						
							
							0.790

						
					

				
			

			Source: Prepared by the authors.

			a	January and February 2022 are outside the sample. 

			Robustness tests

			Several model robustness tests were implemented. First, the Monthly Index of Economic Activity (IMACEC) was considered as an additional control variable, serving as a proxy for demand effects. Table A1.3 shows these estimators. As can be seen, the fundamental results (domestic inflation is explained primarily by foreign inflation and the exchange rate) are maintained. The role of demand factors in both normal and exceptional periods is of minor importance.

			Table A1.3
Second stage of the two-stage least squares estimation including changes in the Monthly Index of Economic Activity (IMACEC)

			
				
					
					
				
				
					
							
							Number of observations

						
							
							263

						
					

					
							
							Wald chi-squared (12)

						
							
							205.60

						
					

					
							
							Probability > chi-squared

						
							
							0.0000

						
					

					
							
							R-squared

						
							
							0.4373

						
					

				
			

			
				
					
					
					
					
					
					
					
				
				
					
							
							Chile inflation

						
							
							Coefficient

						
							
							Robust standard error

						
							
							z

						
							
							p > |z|

						
							
							Confidence interval (95%)

						
					

					
							
							Percentage change in nominal exchange rate

						
							
							0.0622

						
							
							0.0134

						
							
							4.65

						
							
							0.000

						
							
							0.0360

						
							
							0.0884

						
					

					
							
							United States inflation

						
							
							0.4722

						
							
							0.0545

						
							
							8.66

						
							
							0.000

						
							
							0.3653

						
							
							0.5790

						
					

					
							
							China inflation

						
							
							0.0443

						
							
							0.0304

						
							
							1.46

						
							
							0.144

						
							
							-0.0152

						
							
							0.1038

						
					

					
							
							Eurozone inflation

						
							
							-0.0072

						
							
							0.0550

						
							
							-0.13

						
							
							0.896

						
							
							-0.1149

						
							
							0.1005

						
					

					
							
							Dummy 1

						
							
							-0.0005

						
							
							0.0014

						
							
							-0.38

						
							
							0.704

						
							
							-0.0032

						
							
							0.0021

						
					

					
							
							Dummy 2

						
							
							-0.0014

						
							
							0.0014

						
							
							-1.01

						
							
							0.315

						
							
							-0.0042

						
							
							0.0014

						
					

					
							
							Dummy 3

						
							
							0.0000

						
							
							0.0008

						
							
							0.03

						
							
							0.974

						
							
							-0.0016

						
							
							0.0016

						
					

					
							
							Dummy 4

						
							
							0.0014

						
							
							0.0014

						
							
							0.99

						
							
							0.320

						
							
							-0.0014

						
							
							0.0042

						
					

					
							
							Dummy 5

						
							
							-0.0002

						
							
							0.0016

						
							
							-0.14

						
							
							0.888

						
							
							-0.0033

						
							
							0.0029

						
					

					
							
							Dummy 6

						
							
							-0.0004

						
							
							0.0016

						
							
							-0.22

						
							
							0.827

						
							
							-0.0035

						
							
							0.0028

						
					

					
							
							Chile inflation with a one-period lag

						
							
							0.3707

						
							
							0.0565

						
							
							6.56

						
							
							0.000

						
							
							0.2600

						
							
							0.4813

						
					

					
							
							Percentage change in IMACEC

						
							
							0.0057

						
							
							0.0041

						
							
							1.40

						
							
							0.161

						
							
							-0.0023

						
							
							0.0136

						
					

					
							
							γ0

						
							
							0.0007

						
							
							0.0003

						
							
							2.50

						
							
							0.012

						
							
							0.0001

						
							
							0.0012

						
					

				
			

			Source: Prepared by the authors.

			When we use IMACEC as a proxy for demand stimuli and compare the results of table A1.3 with those of table 1 in the body of the text, the results are practically identical. The estimated coefficients remain very stable; specifically, IMACEC does not seem to be a variable of importance in explaining inflation. The same holds when the GMM method is used in the estimation (see table A1.4).

			Table A1.4
Estimation by the generalized method of moments including changes in the Monthly Index of Economic Activity (IMACEC)

			
				
					
					
				
				
					
							
							Number of observations

						
							
							263

						
					

					
							
							Wald chi-squared (12)

						
							
							208.80

						
					

					
							
							Probability > chi-squared

						
							
							0.0000

						
					

					
							
							R-squared

						
							
							0.4373

						
					

				
			

			
				
					
					
					
					
					
					
					
				
				
					
							
							Chile inflation

						
							
							Coefficient

						
							
							Robust standard error

						
							
							z

						
							
							p > |z

						
							
							Confidence interval (95%)

						
					

					
							
							Percentage change in nominal exchange rate

						
							
							0.0622

						
							
							0.0134

						
							
							4.66

						
							
							0.000

						
							
							0.0361

						
							
							0.0884

						
					

					
							
							United States inflation

						
							
							0.4724

						
							
							0.0545

						
							
							8.67

						
							
							0.000

						
							
							0.3656

						
							
							0.5791

						
					

					
							
							China inflation

						
							
							0.0442

						
							
							0.0303

						
							
							1.46

						
							
							0.145

						
							
							-0.0153

						
							
							0.1036

						
					

					
							
							Eurozone inflation

						
							
							-0.0067

						
							
							0.0547

						
							
							-0.12

						
							
							0.903

						
							
							-0.1138

						
							
							0.1005

						
					

					
							
							Dummy 1

						
							
							-0.0005

						
							
							0.0013

						
							
							-0.39

						
							
							0.695

						
							
							-0.0032

						
							
							0.0021

						
					

					
							
							Dummy 2

						
							
							-0.0014

						
							
							0.0014

						
							
							-1.02

						
							
							0.310

						
							
							-0.0042

						
							
							0.0013

						
					

					
							
							Dummy 3

						
							
							0.0000

						
							
							0.0008

						
							
							0.03

						
							
							0.975

						
							
							-0.0016

						
							
							0.0016

						
					

					
							
							Dummy 4

						
							
							0.0014

						
							
							0.0014

						
							
							1.00

						
							
							0.319

						
							
							-0.0014

						
							
							0.0042

						
					

					
							
							Dummy 5

						
							
							-0.0002

						
							
							0.0016

						
							
							-0.14

						
							
							0.888

						
							
							-0.0033

						
							
							0.0029

						
					

					
							
							Dummy 6

						
							
							-0.0004

						
							
							0.0016

						
							
							-0.22

						
							
							0.827

						
							
							-0.0035

						
							
							0.0028

						
					

					
							
							Chile inflation with a one-period lag

						
							
							0.3708

						
							
							0.0564

						
							
							6.57

						
							
							0.000

						
							
							0.2602

						
							
							0.4814

						
					

					
							
							Percentage change in IMACEC

						
							
							0.0056

						
							
							0.0040

						
							
							1.40

						
							
							0.161

						
							
							-0.0022

						
							
							0.0135

						
					

					
							
							γ0

						
							
							0.0006

						
							
							0.0003

						
							
							2.50

						
							
							0.013

						
							
							0.0001

						
							
							0.0012

						
					

				
			

			Source: Prepared by the authors.

			Another test of the robustness of the estimators is implemented using the monetary policy rate (MPR) directly as the explanatory variable for monthly inflation. Since the effect of the MPR on inflation is expected to be subject to lags, we use this variable with three lags. Table A1.5 shows these results. As can be seen there, the inclusion of the lagged MPR variables does not affect the value of the key coefficients, which continue to be external inflation and exchange-rate movements. Surprisingly, the MPR does not appear to be statistically significant in any of its lags. The different lags of the MPR are also non-significant when we estimate the first stage of the estimation by TSLS (see table A1.6).

			Table A1.5
Second stage of the estimation by two-stage least squares including changes in the monetary policy rate (MPR)

			
				
					
					
				
				
					
							
							Number of observations

						
							
							261

						
					

					
							
							Wald chi-squared (14)

						
							
							228.42

						
					

					
							
							Probability > chi-squared

						
							
							0.0000

						
					

					
							
							R-squared

						
							
							0.4434

						
					

				
			

			
				
					
					
					
					
					
					
					
				
				
					
							
							Chile inflation

						
							
							Coefficient

						
							
							Robust standard error

						
							
							z

						
							
							p > |z|

						
							
							Confidence interval (95%)

						
					

				
				
					
							
							Percentage change in nominal exchange rate

						
							
							0.0576

						
							
							0.0129

						
							
							4.470

						
							
							0.000

						
							
							0.0324

						
							
							0.0828

						
					

					
							
							United States inflation

						
							
							0.4488

						
							
							0.0559

						
							
							8.020

						
							
							0.000

						
							
							0.3392

						
							
							0.5584

						
					

					
							
							China inflation

						
							
							0.0201

						
							
							0.0312

						
							
							0.640

						
							
							0.520

						
							
							-0.0411

						
							
							0.0812

						
					

					
							
							Eurozone inflation

						
							
							0.0302

						
							
							0.0428

						
							
							0.710

						
							
							0.480

						
							
							-0.0537

						
							
							0.1141

						
					

					
							
							Dummy 1

						
							
							-0.0002

						
							
							0.0014

						
							
							-0.130

						
							
							0.896

						
							
							-0.0029

						
							
							0.0025

						
					

					
							
							Dummy 2

						
							
							-0.0011

						
							
							0.0013

						
							
							-0.850

						
							
							0.395

						
							
							-0.0038

						
							
							0.0015

						
					

					
							
							Dummy 3

						
							
							0.0002

						
							
							0.0010

						
							
							0.200

						
							
							0.844

						
							
							-0.0018

						
							
							0.0022

						
					

					
							
							Dummy 4

						
							
							0.0017

						
							
							0.0013

						
							
							1.270

						
							
							0.203

						
							
							-0.0009

						
							
							0.0043

						
					

					
							
							Dummy 5

						
							
							-0.0004

						
							
							0.0014

						
							
							-0.250

						
							
							0.802

						
							
							-0.0032

						
							
							0.0025

						
					

					
							
							Dummy 6

						
							
							-0.0008

						
							
							0.0018

						
							
							-0.430

						
							
							0.667

						
							
							-0.0042

						
							
							0.0027

						
					

					
							
							Chile inflation with a one-period lag

						
							
							0.3639

						
							
							0.0593

						
							
							6.130

						
							
							0.000

						
							
							0.2476

						
							
							0.4801

						
					

					
							
							Percentage change in MPR (one-period lag)

						
							
							0.0025

						
							
							0.0019

						
							
							1.310

						
							
							0.189

						
							
							-0.0012

						
							
							0.0061

						
					

					
							
							Percentage change in MPR (two-period lag)

						
							
							-0.0018

						
							
							0.0023

						
							
							-0.780

						
							
							0.434

						
							
							-0.0063

						
							
							0.0027

						
					

					
							
							Percentage change in MPR (three-period lag)

						
							
							0.0023

						
							
							0.0014

						
							
							1.620

						
							
							0.105

						
							
							-0.0005

						
							
							0.0051

						
					

					
							
							γ0

						
							
							0.0007

						
							
							0.0003

						
							
							2.680

						
							
							0.007

						
							
							0.0002

						
							
							0.0012

						
					

				
			

			Source: Prepared by the authors.

			Table A1.6
First stage of the estimation by two-stage least squares including changes in the monetary policy rate (MPR)

			
				
					
					
				
				
					
							
							Number of observations

						
							
							261

						
					

					
							
							F (15, 245)

						
							
							6.90

						
					

					
							
							Probability > F

						
							
							0.0000

						
					

					
							
							R-squared

						
							
							0.3405

						
					

					
							
							Adjusted R-squared

						
							
							0.3001

						
					

				
			

			
				
					
					
					
					
					
					
					
				
				
					
							
							Percentage change in nominal exchange rate

						
							
							Coefficient

						
							
							Robust standard error

						
							
							t

						
							
							p > |t|

						
							
							Confidence interval (95%)

						
					

					
							
							United States inflation

						
							
							0.0953

						
							
							0.4582

						
							
							0.21

						
							
							0.835

						
							
							-0.8072

						
							
							0.9978

						
					

					
							
							China inflation

						
							
							-0.3025

						
							
							0.2429

						
							
							-1.25

						
							
							0.214

						
							
							-0.7810

						
							
							0.1760

						
					

					
							
							Eurozone inflation

						
							
							0.1039

						
							
							0.3347

						
							
							0.31

						
							
							0.757

						
							
							-0.5553

						
							
							0.7631

						
					

					
							
							Dummy 1

						
							
							-0.0046

						
							
							0.0110

						
							
							-0.42

						
							
							0.678

						
							
							-0.0263

						
							
							0.0171

						
					

					
							
							Dummy 2

						
							
							-0.0039

						
							
							0.0169

						
							
							-0.23

						
							
							0.818

						
							
							-0.0372

						
							
							0.0295

						
					

					
							
							Dummy 3

						
							
							-0.0162

						
							
							0.0110

						
							
							-1.48

						
							
							0.141

						
							
							-0.0378

						
							
							0.0054

						
					

					
							
							Dummy 4

						
							
							-0.0079

						
							
							0.0075

						
							
							-1.05

						
							
							0.293

						
							
							-0.0226

						
							
							0.0068

						
					

					
							
							Dummy 5

						
							
							-0.0055

						
							
							0.0078

						
							
							-0.71

						
							
							0.480

						
							
							-0.0208

						
							
							0.0098

						
					

					
							
							Dummy 6

						
							
							0.0240

						
							
							0.0067

						
							
							3.59

						
							
							0.000

						
							
							0.0108

						
							
							0.0372

						
					

					
							
							Chile inflation with a one-period lag

						
							
							0.1934

						
							
							0.4439

						
							
							0.44

						
							
							0.663

						
							
							-0.6808

						
							
							1.0677

						
					

					
							
							Percentage change in MPR (one-period lag)

						
							
							0.0012

						
							
							0.0135

						
							
							0.09

						
							
							0.929

						
							
							-0.0253

						
							
							0.0277

						
					

					
							
							Percentage change in MPR (two-period lag)

						
							
							-0.0265

						
							
							0.0178

						
							
							-1.48

						
							
							0.139

						
							
							-0.0616

						
							
							0.0087

						
					

					
							
							Percentage change in MPR (three-period lag)

						
							
							0.0039

						
							
							0.0153

						
							
							0.25

						
							
							0.801

						
							
							-0.0263

						
							
							0.0340

						
					

					
							
							Percentage change in copper price

						
							
							-0.2139

						
							
							0.0382

						
							
							-5.61

						
							
							0.000

						
							
							-0.2890

						
							
							-0.1387

						
					

					
							
							Percentage change in Federal Funds Effective Rate

						
							
							-0.0185

						
							
							0.0083

						
							
							-2.21

						
							
							0.028

						
							
							-0.0349

						
							
							-0.0020

						
					

					
							
							γ0

						
							
							0.0041

						
							
							0.0019

						
							
							2.09

						
							
							0.038

						
							
							0.0002

						
							
							0.0079

						
					

				
			

			Source: Prepared by the authors.

			Additionally, the MPR is not statistically significant when the GMM method is used (see table A1.7).

			Table A1.7
Estimation by the generalized method of moments including changes in the monetary policy rate (MPR)

			
				
					
					
				
				
					
							
							Number of observations

						
							
							261

						
					

					
							
							Wald chi-squared (14)

						
							
							229.85

						
					

					
							
							Probability > chi-squared

						
							
							0.0000

						
					

					
							
							R-squared

						
							
							0.4434

						
					

				
			

			
				
					
					
					
					
					
					
					
				
				
					
							
							Chile inflation

						
							
							Coefficient

						
							
							Robust standard error

						
							
							z

						
							
							p > |z|

						
							
							Confidence interval (95%)

						
					

					
							
							Percentage change in nominal exchange rate

						
							
							0.0576

						
							
							0.0129

						
							
							4.47

						
							
							0.000

						
							
							0.0323

						
							
							0.0828

						
					

					
							
							United States inflation

						
							
							0.4486

						
							
							0.0557

						
							
							8.05

						
							
							0.000

						
							
							0.3394

						
							
							0.5579

						
					

					
							
							China inflation

						
							
							0.0201

						
							
							0.0312

						
							
							0.64

						
							
							0.519

						
							
							-0.0410

						
							
							0.0812

						
					

					
							
							Eurozone inflation

						
							
							0.0302

						
							
							0.0428

						
							
							0.70

						
							
							0.481

						
							
							-0.0537

						
							
							0.1140

						
					

					
							
							Dummy 1

						
							
							-0.0002

						
							
							0.0014

						
							
							-0.13

						
							
							0.900

						
							
							-0.0028

						
							
							0.0025

						
					

					
							
							Dummy 2

						
							
							-0.0011

						
							
							0.0013

						
							
							-0.85

						
							
							0.395

						
							
							-0.0037

						
							
							0.0015

						
					

					
							
							Dummy 3

						
							
							0.0002

						
							
							0.0010

						
							
							0.19

						
							
							0.847

						
							
							-0.0018

						
							
							0.0022

						
					

					
							
							Dummy 4

						
							
							0.0017

						
							
							0.0013

						
							
							1.27

						
							
							0.203

						
							
							-0.0009

						
							
							0.0043

						
					

					
							
							Dummy 5

						
							
							-0.0004

						
							
							0.0014

						
							
							-0.25

						
							
							0.802

						
							
							-0.0032

						
							
							0.0025

						
					

					
							
							Dummy 6

						
							
							-0.0008

						
							
							0.0018

						
							
							-0.43

						
							
							0.668

						
							
							-0.0042

						
							
							0.0027

						
					

					
							
							Chile inflation with a one-period lag

						
							
							0.3637

						
							
							0.0592

						
							
							6.15

						
							
							0.000

						
							
							0.2477

						
							
							0.4797

						
					

					
							
							Percentage change in MPR (one-period lag)

						
							
							0.0025

						
							
							0.0019

						
							
							1.32

						
							
							0.188

						
							
							-0.0012

						
							
							0.0061

						
					

					
							
							Percentage change in MPR (two-period lag)

						
							
							-0.0018

						
							
							0.0023

						
							
							-0.78

						
							
							0.434

						
							
							-0.0063

						
							
							0.0027

						
					

					
							
							Percentage change in MPR (three-period lag)

						
							
							0.0023

						
							
							0.0014

						
							
							1.62

						
							
							0.105

						
							
							-0.0005

						
							
							0.0051

						
					

					
							
							γ0

						
							
							0.0007

						
							
							0.0003

						
							
							2.69

						
							
							0.007

						
							
							0.0002

						
							
							0.0012

						
					

				
			

			Source: Prepared by the authors.

			Vector autoregression model: impulse-response functions

			Figure A1.1
Impulse-response function for the effect of an exchange-rate shock of a 1% increase on inflation for different orders in the Cholesky decomposition
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			Source: Prepared by the authors.

			Figure A1.2
Impulse-response function for the effect of a monetary policy rate shock of a 1% increase on inflation for different orders in the Cholesky decomposition

			[image: ]

			[image: ]

			Source: Prepared by the authors.



			
				
					1	Chile is a small economy that is extremely open to both trade and capital flows. This would suggest in principle that if the purchasing power parity (PPP) hypothesis holds even in its weakest versions, such as relative parity, or even if a quasi-PPP condition prevails (Hegwood and Papell, 1998), the inflationary effect of demand policies, such as those implemented in 2020 and 2021, should be limited. This in turn would imply that domestic demand stimuli should be effective in promoting production and employment and possibly investment, with only a small inflationary effect. In other words, well-implemented demand policies in a country affected by a chronic lack of demand caused mainly by high income concentration and low wages could trigger a spiral of growth and development over the medium term. The evidence regarding the empirical validity of the PPP hypothesis in any of its versions is mixed. See studies by Taylor (2002), Crownover, Pippenger and Steigerwald (1996), Li, Lin and
Hsiao (2015), Carlsson, Lyhagen and Österholm (2007), Kasuya and Ueda (2000), Céspedes and De Gregorio (1999), Korap and Aslan (2010) and Taylor and McMahon (1988).

				

				
					2	This was also the period when the central bank monetary policy rate (MPR) started to rise quite rapidly. In annex A1, we explicitly use changes in the MPR with lags as an additional explanatory variable.

				

				
					3	There were also large adjustments in the monetary policy rate (MPR) in this period. We report this same estimate in annex A1, but separating out the effect of the MPR.

				

				
					4	It is important to note that the main results presented in the next subsection are not qualitatively altered when the other specifications evaluated with these criteria are considered.

				

				
					5	These authors develop a VAR model using monthly data to measure the effects of monetary policy on the Vietnamese economy.

				

				
					6	This large output expansion was stifled in 2022 as a consequence of extremely restrictive monetary and fiscal policies implemented in the first three quarters of that year.
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			This article reviews the economic structure of Brazilian agriculture during the years of constrained industrialization, by providing a descriptive analysis of the sector’s main economic data. It reconsiders the debate of the 1950s and 1960s on the roles played by agriculture in national economic development; and it shows that the growth of agricultural production in Brazil was hindered by the deterioration of the terms of trade between agriculture and agribusiness, which was also associated with miserly rural wages. These factors rendered agricultural modernization relatively disadvantageous in Brazil, which raises questions as to the functionality of agrarian reform in those years.
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			I.	Introduction1

			In the 1950s and 1960s, it was widely believed that the production structure of Brazilian agriculture was a hindrance to national economic development. According to this approach —disseminated in particular by Celso Furtado (1966), Caio Prado Junior (1963) and many others— the structure of Brazilian agriculture prevented the supply of agricultural products to the cities from keeping pace with the demand generated by the national economy’s rapid industrialization and urbanization process.

			According to this view, agriculture was not generating sufficient savings to invest in the industrial machinery and equipment needed to advance the industrialization of the national economy, or for the agriculture sector itself to purchase machinery, equipment and consumer goods from the expanding industrial sector. Lastly, the fact that agriculture created few jobs fuelled migration from rural to urban areas, which eroded the standard of living in the cities and restricted the consumer market for agricultural products. This generated a vicious circle of stagnation and economic underdevelopment in Brazil (Furtado, 1966).

			Based on these structural problems in agriculture during the national economic development process, authors such as Ruy Miller Paiva (1965) identified four functions that the agriculture sector ought to fulfil in the industrialization process, as shown in table 1.

			Table 1
Brazil: the four roles of agriculture in economic development

			
				
					
					
				
				
					
							
							1

						
							
							Provision of food and raw materials for industry

						
					

					
							
							2

						
							
							Generation of savings (profits and foreign exchange) for industry

						
					

					
							
							3

						
							
							Purchase of machinery, equipment and consumer goods from industry

						
					

					
							
							4

						
							
							Transfer of rural workers to industry

						
					

				
			

			Source:	Prepared by the author on the basis of R. M. Paiva, “Reflexões sobre as tendências da produção, da produtividade e dos preços do setor agrícola do Brasil”, Revista Brasileira de Economia, No. 20, Rio de Janeiro, July–September 1965.

			Authors associated with the widest variety of theoretical approaches at the time believed that the obstacles that agriculture was placing in the way of development made agrarian reform crucial, both to ensure the continuity of the national industrialization process and also for the modernization of agriculture itself. Land reform could increase agricultural output to supply the urban sector and provide savings for industry. It could also raise both rural and urban wages and fuel an expansion of the market for agricultural machinery and equipment.

			Overall, the developmental effects of agrarian reform could be expected to boost agricultural output and productivity. It could thus eliminate the obstacles to development imposed by the structure of agriculture, and provide an incentive for agricultural modernization.

			Despite the traction gained by this approach in Brazil in the 1950s and 1960s, it was not peculiar to this country, but featured in the debates and writings of various authors both in Latin America and around the world. Examples include Mariátegui (1928) in Peru, Prebisch (1963) at the Economic Commission for Latin America and the Caribbean (ECLAC), the initiative of the Kennedy administration in the United States through the Alliance for Progress, and also the experiences of implementing agrarian reform in Cuba, Mexico and Peru.

			This Brazilian and Latin American approach would receive a great deal of criticism, including from authors such as Antônio Barros de Castro (1969), and Fernando Henrique Cardoso and Enzo Faletto (1977). In general, the critics viewed the concentration of income and land as fostering agricultural development and modernization, by making it possible to accumulate the savings needed for investment in agricultural and industrial machinery and equipment (Castro, 1969). At the same time, the links and production chains of the agribusiness “complex”, producing agricultural machinery and equipment, have a large multiplier effect on rural and urban business investment (Cardoso and Faletto, 1977). 

			Because of these virtues, it was considered that investment in agricultural modernization could generate its own effective demand, even though income and the agrarian structure would become even more concentrated. As a result of these critiques, the 1950s approach —which viewed Brazilian agriculture as dysfunctional for national development— became intellectually and politically ostracized. It was viewed as merely an illustration of part of the dreams, utopias and illusions of a specific epoch in Brazilian and world economic history.

			More recently, Castro’s (1969) theoretical critique of Furtado’s (1966) thinking has been confirmed empirically by authors such as Delgado (1985), Leite and Palmeira (1998), Bacha (2003), Szmrecsányi (1986) and Graziano (1987), among many others. Moreover, authors such as Delgado (1985), Leite and Palmeira (1998) and Bacha (2003) studied the functionality (or lack thereof) of Brazilian agriculture, by appealing to extra-economic or institutional variables —in particular, the different economic policies adopted throughout the development process.

			In contrast, authors such as Szmrecsányi (1986) and Graziano (1987) used the gross value of production (GVP) of agriculture as the unit of analysis, without disaggregating it into prices and quantities. Accordingly, they failed to cross this analytical decomposition with the price elasticity of agricultural supply, which Furtado (1966) considered the main symptom of the structural problems that agriculture posed to the ongoing industrialization process.2 

			The aim of this article is to test the 1950s approach empirically, on the basis of applied economic theory. Statistical data are used to identify whether or not Brazilian agriculture actually fulfilled its development functions, which, as the other side of the same coin, could justify agrarian reform. 

			For this purpose, a descriptive analysis is made of economic data on the production structure of Brazilian agriculture during part of the 1940s and 1950s, by analysing the long-term trend of various time series. The article is organized in three sections, including this introduction.

			Section II provides an overview of the main macroeconomic variables of the national economy and its industrial structure in those years. In doing so, it also justifies the time frame chosen.

			Section III analyses the time series of microeconomic data on the production structure of Brazilian agriculture in the period, to verify whether or not the sector fulfilled its development functions. Lastly, brief conclusions are presented on the empirical test, based on the analysis of the long-term trend of the time series data.

			II. 	Brazilian agriculture in the period of constrained industrialization 

			As noted by various authors, until the mid-1950s the Brazilian economy passed through a stage of the industrialization process that Mello (1975) refers to as “constrained industrialization”. Until then, industrialization and the modernization of Brazilian agriculture were limited by the capacity to import machinery and equipment, both for industry and for agriculture. During the constrained industrialization period, capacities to increase industrial and agricultural supply of were both restricted.

			In those years, agriculture continued to generate the majority of employment and income in the national economy, alone accounting for almost 60% of these two macroeconomic variables. 

			During the constrained industrialization period, vigorous industrial growth caused the agricultural share in employment and income to decline. Nonetheless, agricultural output and employment continued to grow in absolute terms, partly stimulated by the industrialization and urbanization process itself.

			The preponderance of agriculture in the national economy as a whole was relatively similar to the situation in the different production sectors. In the case of manufacturing, in 1950 the sector still mostly produced basic consumer goods, which accounted for about 70% of industrial output. Nonetheless, as with agriculture in relation to the economy as a whole, the production of consumer goods was losing ground to the capital and intermediate goods industries.

			In the case of agriculture specifically, economic historians note that the sector ceased to be based on rigid productive specialization in export monocultures, but started to diversify slightly into polycultures oriented towards serving the expanding domestic consumer goods market. However, Szmrecsányi (1986) makes an important observation on the “decline” of export agriculture in the years of constrained industrialization, when he states that it was excessively biased towards coffee growing.

			According to data from Estatísticas do Século XX published by the Brazilian Institute of Geography and Statistics (IBGE), presented in annex A1 of this article, between 1948 and 1955, coffee and rubber exports declined by 22% and 37%, respectively, in volume terms. In the case of coffee, this reflected the policy of directly controlling its supply. 

			The same data source notes that, unlike coffee and rubber, the volume of soya and cocoa, among other new export crops, increased by 175% and 247%, respectively. Overall, exports of cotton, rubber, cocoa, cocoa cake, coffee, mate, tobacco, orange juice, soya beans and soya bean meal increased by 123% in volume.

			Between 1948 and 1955, a partial recovery of export agriculture was associated with an increase in the production price of these agricultural products, averaging 194% measured in current cruzeiros. While the cocoa crop displayed the smallest price increase, of over 104%, the policy of controlling the supply of coffee raised its price by 330%, according to Estatísticas do Século XX. 

			However, as Brazilian exports were heavily concentrated around the coffee monoculture, the effects of the decrease in output and the reduction of employment in this single crop were propagated to the rest of the national economy. Suffice it to note that, in 1956, according to data presented in Giambiagi (2005), coffee growing alone generated 70% of the Brazilian economy’s export earnings.3

			In contrast to the relative recovery of the export crop sectors, crops destined for the expanding domestic consumer market behaved very differently. According to IBGE data presented in table 2 below and detailed in annex A1, between 1948 and 1955, the average production volume of a basket of seven crops representative of domestic food consumption grew by just 27%, while that of export crops increased by 112%.4

			Table 2
Brazil: rate of growth of output and prices of agricultural crops destined for export and for domestic consumption, 1948–1955

			(Percentages)

			
				
					
					
					
					
				
				
					
							
							Destination of output

						
							
							Quantity

						
							
							Price

						
							
							Elasticity

						
					

					
							
							Export

						
							
							112

						
							
							204

						
							
							56

						
					

					
							
							Domestic consumption

						
							
							27

						
							
							151

						
							
							38

						
					

				
			

			Source:	Prepared by the author on the basis of Brazilian Institute of Geography and Statistics (IBGE), Estatísticas do Século XX [online] https://seculoxx.ibge.gov.br/economicas/tabelas-setoriais/agropecuaria.

			Table 2 also shows that, between 1948 and 1955, the simple arithmetic mean of the producer prices of these same seven crops destined for Brazilian consumers rose by 151%. Although a significant increase in absolute terms, export crop prices rose by 204%. 

			In microeconomic theory, the relation between output growth and price increases is synthesized in the price elasticity of supply —a topic on which there are major gaps in agricultural research in the period analysed in this article. The relation between agricultural output growth and price increases summarized in table 2 admits three observations on the price elasticity of supply of agricultural goods in the years of constrained industrialization.

			Firstly, agricultural supply as a whole is extremely insensitive to prices. While the price elasticity of supply of export crops was 56%, that of crops for domestic consumption was just 38%. In other words, given the structure of production costs in Brazilian agriculture serving the domestic consumer market, for supply to increase by 38%, food prices had to more than double.

			Secondly, the price inelasticity of agricultural supply differed greatly according to the destination of domestic agricultural production, whether for foreign or for Brazilian consumers. Overall, the supply of export crops was almost 50% more price sensitive than crops grown for domestic consumption.

			The empirical finding (in the IBGE data) that agricultural supply was highly inelastic gives rise to a third and final comment. This relates specifically to the functionality of agrarian reform during the years of constrained industrialization.

			The structural rigidity of agricultural supply was merely a symptom of the fact that the sector’s economic structure prevented it from fulfilling its role in industrial development, especially in terms of agricultural modernization. It is important to note that this failure could justify the argument that agrarian reform would stimulate greater agricultural production and productivity, which is essential for industrial development. For example, land reform could result in vast pastures of minimal productivity (generally held as a store of value) being divided into small and medium-sized rural farms, which could contribute to increasing the supply of agricultural products for the rapidly expanding cities. At the same time, agrarian reform was also a way of generating employment at a low capital cost, which would make it possible to contain part of the rural-to-urban migration that was swelling the cities.

			Rising prices among agricultural products destined for urban consumers was merely a reflection of the fact that supply was not keeping pace with the expansion of demand. In fact, between 1948 and 1955, the output of these products grew by 27%, while urban employment increased by 40%, according to the data from Estatísticas do Século XX presented in annex A2.

			Rangel (1962) argues that the imbalance between the supply of and demand for agricultural products was merely the result of the agrarian crisis from which the Brazilian economy was suffering. The agricultural imbalance was caused by the fact that the sector was shedding labour faster than its own output was increasing (cf. Maluf, 1992). Thus, for Rangel (1962), the agricultural imbalance stemmed from an agrarian crisis.

			In terms of the development functions of agriculture listed in table 1, this meant that the sector was not fulfilling its role as a supplier of agricultural products to the same extent as it was transferring rural labour to the cities.5 The greater importance of one or the other function is unequivocally addressed in the specialized literature on the analysis of agriculture in development. According to Castro (1969), of all the functions of agriculture, maintaining a sufficient supply of food for the urban population was its “minimum” contribution to the industrialization process; and Delfim Netto saw this as agriculture’s “main role”. After all... 

			agriculture’s inability to fulfil this basic task could generate inflationary pressures that inhibit development. Even if this does not happen, the entire process will be subject to increasing social pressures, since the demand for food is price inelastic... [and] these products constitute an large part of the family budgets of the wage earning class (Delfim Netto, Pastore and Carvalho, 1966, p. 12). 

			In a concrete example, the imbalance between agricultural supply and demand reached dramatic proportions in the case of wheat, a basic subsistence item for the urban population. Under the multiple exchange rate system then in force, wheat was classified as a priority import, despite being a consumer product. At the same time, since 1944, wheat cultivation had been covered by the Serviço de Expansão do Trigo production promotion policy. 

			In this way, economic policy encouraged an expansion of the domestic supply of wheat, while imports were used to curb the excessive rise in wheat prices. This combination of economic policies made wheat the most rapidly expanding and most price-elastic of all crops destined for Brazilian consumers between 1948 and 1955. Nonetheless, its domestic supply was still insufficient to meet the burgeoning demand for it, as was true of agriculture as a whole.

			According to Estatísticas do Século XX, between 1948 and 1955, wheat production expanded by 172%, that is more than four times as fast as the urban population, which grew by 40% in the same period. As a result, as from 1948, the share of wheat imports in national consumption dropped by 10 percentage points. Nonetheless, in 1955, imports still supplied more than 76% of national wheat consumption, according to calculations based on the same data source.

			Lafer (2002) states that, in the first half of the 1950s, the continued imbalance between wheat production and consumption made this staple food of the urban population one of the top three items on the limited list of imports. The author notes that wheat imports were second only to vehicles (trucks, tractors, and others) and ahead of petroleum.

			For Szmrecsányi (1986), the imbalance between agricultural supply and demand could be due to the fact that agricultural output was increased, essentially, by expanding the planted area. This pattern of agricultural output growth entailed extending the agricultural frontier, with only a minor increase in the productivity of rural labour and an even smaller increase in the productivity of cultivated land.

			The scant increase in the productivity of agricultural factors of production is illustrated in figure 1; and a detailed database on the sector’s production structure is presented in annex A2.

			Figure 1
Brazil: average productivity of factors of production in agriculture, 1948–1955

			(Tons)

			[image: ]

			Source:	Prepared by the author on the basis of Brazilian Institute of Geography and Statistics (IBGE), Estatísticas do Século XX [online] https://seculoxx.ibge.gov.br/economicas/tabelas-setoriais/agropecuaria.

			In fact, as shown in figure 1, between 1948 and 1955 the average output per hectare cultivated basically flatlined, with even a slight downward trend, fluctuating around 3.45 tons per year. During the same period, the average output per rural worker increased by over 15%, from 5.5 to 6.4 tons per year.

			Using the same data source as in figure 1, between 1948 and 1955 the total cultivated area expanded from 15.6 million to 20.8 million hectares. This is equivalent to an increase of over 34%, closely matching the 35% growth in total agricultural output.

			As noted by Graziano (1987), until the late 1950s, nothing changed in agriculture except “what was produced” —for example, with the old coffee plantations being replaced by rice or beans, among other crops. There were very few changes in the way agricultural production was practised (the “how”). Essentially, agriculture continued to be based on adding land and labour. The sector used little capital, and made few technical changes to modernize practices by investing substantially in the use of agricultural machinery and chemical equipment, such as tractors and fertilizers, among other items.

			Until the mid-1950s, although the production-side determinants of the expansion of Brazilian agriculture had shifted towards the domestic market, the sector was still linked to the external market in terms of transforming its technical base, since modernization depended on its capacity to import machinery. In other words, the demands of the domestic market gradually controlled the trend of “what” to produce, but not “how” to produce, in other words the instruments of production (Graziano, 1987). 

			For authors in the Campinas school tradition, such as de Mello (1975), Szmrecsányi (1986), Graziano (1987) and others, the slow pace of agricultural modernization reflected the fact that access to these capital goods in agriculture remained limited by the economy’s import capacity. According to Lago (1979), in the years of constrained industrialization, the volume of capital goods imports was restricted by the scarcity of foreign exchange, despite receiving preferential foreign exchange treatment under the multiple exchange rate system that was in force after 1953.

			The 1950 demographic census reported just 8,372 tractors in use in Brazil, equivalent to an average of 1 tractor for every 2,045 hectares of cultivated area. 

			This indicator of agricultural modernization revealed the extent to which tractor use was confined to very few segments of Brazilian agriculture. The international comparisons, reported for the same year in table 3, show that Argentina had one tractor for every 667 hectares cultivated, while France had one tractor for 232 hectares and the United States had one for every 169 hectares.

			Table 3
Brazil and selected countries: hectares cultivated per tractor in use, 1950

			
				
					
					
				
				
					
							
							Country

						
							
							Hectares per tractor

						
					

					
							
							United States

						
							
							169

						
					

					
							
							France

						
							
							232

						
					

					
							
							Argentina

						
							
							667

						
					

					
							
							South Africa

						
							
							1 820

						
					

					
							
							Brazil

						
							
							2 045

						
					

				
			

			Source:	Prepared by the author on the basis of Brazilian Institute of Geography and Statistics (IBGE), demographic census 1950; J. Pawlak, “Tractors and harvester threshers in selected countries the second half of the XX century”, Olsztyn, Warmia and Mazury University and I. Cavlak, Diplomacia, integração e desenvolvimento: Brasil e Argentina (1950–1962), Assis, Editora UNESP, 2010.

			Measured by this indicator of agricultural modernization, Brazilian agriculture was even lagging behind commercial agriculture in economies such as South Africa, which in 1951 had an average of one tractor in use for every 1,820 hectares under cultivation.6 As with the low productivity of rural labour and land, the low density of tractors per hectare cultivated was another clear indicator of the potential existence of a structural obstacle to increased production and productivity in Brazilian agriculture, which discouraged large investments in agricultural machinery and equipment for its modernization.

			A possible explanation for this fact could be found in the economic variables that influenced the farmer’s own cultivation decision, which generally involves comparing the price of different crops with the cost of investing in machinery and other equipment.

			Between 1948 and 1955, the average price of the simplest tractor model available for Brazilian agriculture, the 42 horsepower Fordson, increased from 33,329 to 220,000 cruzeiros,7 in other words by over 560%.

			This increase in the price of the tractor far outpaced inflation in the prices of agricultural products for domestic consumption (+151%) in the same period; and it even exceeded the significant increase in agricultural export prices (+194%).

			The disadvantage implied by the terms of trade of agriculture relative to agribusiness was seen not only in its trend through time, but also in absolute terms. In 1955, while it cost 220,000 cruzeiros to import a tractor, the simple arithmetic mean price of export crops was close to 22,000 cruzeiros per ton, according to the IBGE data presented in annex A2. 

			Also according to IBGE, the price was well below 20,000 cruzeiros per ton in the case of other crops, including those typically sold to the Brazilian consumer, such as rice and beans (4,000 and 5,000 cruzeiros, respectively) or cassava, which was priced at a derisory 454 cruzeiros per ton.

			Figure 2 compares the agricultural price data summarized above in table 2 with the investment cost of tractor purchase. The figure shows the respective long-term trend lines of the terms of trade of tractor agribusiness (r) with that of export agriculture (px) and agriculture for domestic consumption (p) (the latter is presented in decimal form because of the difference in scale). 

			Figure 2 reveals a structural deterioration in the terms of trade between agriculture and the tractor agribusiness between 1948 and 1955. In the case of export crops, in 1948 the tractor cost more than four times a ton of product; but by 1955 the ratio had increased to almost 10 times. In the case of crops for domestic consumption, the ratio increased from about 20 to almost 50 times in the same period.

			This structural trend of deteriorating terms of trade made agricultural modernization less and less economically advantageous. In terms of the functions of agriculture in national development listed in table 1, this provided empirical verification that the sector was not fulfilling the function of transferring savings (profits and foreign exchange) to the extent necessary for investment in machinery, equipment and consumer goods for industry.

			Figure 2
Brazil: terms of trade between agribusiness and agriculture for export and domestic consumption, 1948–1955

			[image: ]

			Source:	Prepared by the author, on the basis of John Sanders Jr. Mechanization and employment in Brazilian agriculture, 1950–1971, University of Minnesota, 1973 and Brazilian Institute of Geography and Statistics (IBGE), Estatísticas do Século XX [online] https://seculoxx.ibge.gov.br/economicas/tabelas-setoriais/agropecuaria.

			Note: 	Tractor agribusiness (r), export agriculture (px) and agriculture for domestic consumption (p).

			Thus, the analysis of whether the terms of trade is advantageous or disadvantageous for agricultural modernization relates to farmer’s annual gross income or the revenue required for agricultural modernization. The terms-of-trade comparison provides an explanation grounded in economic theory for the fact that agricultural modernization was confined to half a dozen export crops, since only these crops generated the minimum level of income needed for such an investment.

			The reason why agricultural modernization did not spread through Brazilian agriculture as a whole can be explained through analytical modelling based on microeconomic theory in terms of production cost minimization, as set out in economics textbooks such as Varian (1987). Using the microeconomic modelling of Paiva (1965), based on Schultz (1964), it is necessary to analyse not only the demand for agricultural goods, indicated in the structure of the terms of trade between agriculture and agribusiness illustrated in figure 2, but also the supply side, specifically productivity and relative prices of factors of production in agriculture.8

			The marginal productivity of capital and labour employed in agriculture between 1948 and 1955 is shown in table 4.9

			Table 4
Brazil: marginal productivity of factors of production in agriculture, 1948–1955

			(Tons per year) 

			
				
					
					
				
				
					
							
							Factor of production 

						
							
							Tons per year

						
					

					
							
							Agricultural tractor (PMgK)

						
							
							1 048

						
					

					
							
							Rural labour (PMgL)

						
							
							13

						
					

					
							
							Relative factor productivity (PMgK/PML) 

						
							
							81

						
					

				
			

			Source:	Prepared by the author on the basis of Brazilian Institute of Geography and Statistics (IBGE), Estatísticas do Século XX [online] https://seculoxx.ibge.gov.br/economicas/tabelas-setoriais/agropecuaria.

			Table 4 shows that, between 1948 and 1955, the marginal productivity of the tractor employed in Brazilian agriculture was 1,048 tons of agricultural output per year, while the marginal productivity of the Brazilian rural worker was 13 tons per year.10 

			Consequently, the productivity of capital in agriculture was 81 times that of labour. This corroborated the obvious fact that the physical productivity of the tractor was much higher than that of labour. Thus, on exclusively technological or agronomic grounds, there would be no reason not to invest in this modern technology that was more than 80 times as productive as the rural worker. 

			However, the formula of production cost minimization applied to agriculture by the Paiva-Schultz model requires the agronomic comparison between the physical productivity of capital and labour to be compared also with the economic relationship between the cost of investment in the tractor and the cost of rural labour. Between 1948 and 1955, the median annual pay received by temporary rural labourers (“boia fria”) employed on some farms in São Paulo11 was a paltry 7.30 cruzeiros, which in 1955 had risen to 21.90 cruzeiros (assuming full rural employment in the 360 days of the fiscal year).12 Thus, despite being at a miserable level, rural wages rose by 200% between 1948 and 1955. 

			The tripling of the rural wage in São Paulo in the reference period might give the impression that the agricultural worker’s standard of living was improving, so that the economic disincentive to modernization was diminishing. The rural wage was rising faster than the prices of agricultural products for domestic consumption (+151%) and almost as fast as export prices (+204%), as shown in table 2 above. However, this impression is not corroborated when comparing the rural wage with the price of the tractor, as shown in figure 3.

			Two comments can be made with respect to figure 3. Firstly, in 1948 the price of the tractor was equivalent to 4,570 times the rural wage in São Paulo; and by 1955, it had risen to more than 10,000 times. Consequently, in this period, agricultural modernization became relatively twice as disadvantageous in São Paulo and, by extension, in Brazilian agriculture in general.

			Secondly, and more importantly, the figure also shows the long-term trend line of the relative price of factors of production in São Paulo agriculture and, by extension, across Brazil. This line reveals the clearly deteriorating long-term trend of the ratio between the value of capital and labour in agriculture.13 

			Figure 3
Brazil and São Paulo: relative cost of factors of production capital and labour in agriculture, 1948–1955
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			Source:	Prepared by the author on the basis of John Sanders Jr. Mechanization and employment in Brazilian agriculture, 1950–1971, University of Minnesota, 1973 and E. L. Bacha, “Crescimento econômico, salários urbanos e rurais: o caso do Brasil”, Pesquisa e Planejamento Econômico, vol. 9, No. 3, Rio de Janeiro, December 1979.

			Table 5 summarizes the data on the structure of agricultural production in the period analysed. It highlights the empirical finding in the microeconomic data that the productivity of capital was 81 times that of labour, while the ratio between their prices was over 10,000. 

			Table 5
Brazil: structure of agricultural production, 1948–1955

			(Prices in cruzeiros at current prices)

			
				
					
					
					
				
				
					
							
							Microeconomic variable

						
							
							1948

						
							
							1955

						
					

					
							
							Farm tractor price (r) 

						
							
							33 328.69 

						
							
							220 000.00 

						
					

					
							
							Rural wage (w)

						
							
							7.30 

						
							
							21.90 

						
					

					
							
							Relative factor prices (r/w)

						
							
							4 566 

						
							
							10 046 

						
					

					
							
							Marginal tractor productivity (PMgK)

						
							
							1 048

						
					

					
							
							Marginal productivity of labour (PMgL)

						
							
							13

						
					

					
							
							Relative productivity (PMgK/PMgL)

						
							
							81

						
					

				
			

			Source:	Prepared by the author on the basis of John Sanders Jr. Mechanization and employment in Brazilian agriculture, 1950–1971, University of Minnesota, 1973; E. L. Bacha, “Crescimento econômico, salários urbanos e rurais: o caso do Brasil”, Pesquisa e Planejamento Econômico, vol. 9, No. 3, Rio de Janeiro, December 1979 and Brazilian Institute of Geography and Statistics (IBGE), Estatísticas do Século XX [online] https://seculoxx.ibge.gov.br/economicas/tabelas-setoriais/agropecuaria.

			In short, the production and productivity gain that could be obtained from the use of an additional tractor in agriculture was easily nullified by its very high cost compared to employing additional rural labour. As a result, the structure of production costs provided no economic incentive for the farmer to invest in agricultural modernization and employ more rural labour-saving technologies, such as tractors and fertilizers. 

			As a further example, between 1950 and 1955 the marginal productivity of a ton of nitrogen compound fertilizer was 98 tons of agricultural product, according to calculations made from Estatísticas do Século XX. In 1955, this type of fertilizer cost approximately 1,300 cruzeiros per ton on average, according to data from Boletim Mensal da Câmara de Comércio Exterior do Banco do Brasil (CACEX, 1945–1956). Thus, while the marginal productivity of nitrogen fertilizer was almost 25 times greater than that of rural labour, it was almost 60 times more expensive than the rural wage.

			At this point it should be noted that the foregoing calculations, using data produced by government agencies, provide empirical support for the belief of authors in the 1950s and 1960s, such as Furtado (1966) and Prado Jr. (1963), that the economic structure of Brazilian agriculture meant that agricultural modernization was relatively disadvantageous. The dysfunctionality of agriculture in relation to technological development could justify an agrarian reform with a view to modifying its economic structure, particularly the miserly rural wages. This structural change could provide an economic incentive for investment in labour-saving technologies in agriculture, such as the tractor and other agricultural machinery and equipment.

			Given the structure of prices, wages and productivity in agriculture, as empirically verified in table 5, it is unsurprising that there was a strong economic incentive to continue increasing agricultural output by expanding the amount of land and rural labour employed. The growth of supply, with scant increase in productivity through investment in machinery and equipment to modernize practices, failed to keep pace with the vigorous expansion of the domestic consumer market for agricultural products, thereby exacerbating scarcity among the urban and rural population.

			Owing to the structure of production costs in agriculture, Paiva (1965) found that the economic potential of modern agriculture in Brazil was “small”. Empirically, the author found that modern inputs were very expensive compared to the prices of agricultural products and labour (Paiva, 1965). According to Schultz (1964); it was therefore understandable that the Brazilian farmer considered fertilizer to be unprofitable.

			In the 1950s and 1960s, authors such as Furtado (1966), Prado Jr. (1963) and Rangel (1962) related the scant increase in agricultural productivity to Brazil’s highly concentrated agrarian structure. Following the tradition of agrarian authors of the time, Szmrecsányi (1986) links the deepest roots of the miserable value of rural labour —which made agricultural modernization economically disadvantageous— to the structure of land ownership and labour relations in agriculture. 

			In the case of the agrarian structure, Szmrecsányi (1986) notes that the 1950 demographic census data showed that the historical and overwhelming minifundio-latifundio binomial, with few medium-sized farms, was largely preserved. Measured by the Gini coefficient, the author calculates a slight increase in the concentration of land, from 83.3% to 84.4% between 1940 and 1950.

			The specialized literature usually draws on two types of data on rural land concentration to analyse the agrarian structure. The first is the proportion of rural establishments of different sizes, which is shown in figure 4; and the second is the proportion of rural establishments of different sizes in the total area, shown in figure 5. 

			Figure 4 reveals an impressive degree of stability in the size distribution of rural establishments, since between 1940 and 1950 there was only a miniscule reduction (of 0.3 percentage points) in the proportion of medium-sized farms, in favour of large estates of more than 100 hectares. 

			Slight changes in the concentration of land in Brazilian agriculture can also be discerned in the proportion of rural establishments of different sizes in the total area. This is shown in figure 5.

			Figure 5 shows that, between 1940 and 1950, the area occupied by large estates grew slightly from 81.8% to 83.4% of the total. This concentration of rural land is mainly due to a reduction in the area of medium-sized farms, the share of which dropped from 16.7% to 15.3%.

			Overall, figures 4 and 5 indicate a reduction in the share of medium-sized farms in both total number and area. In other words, the IBGE demographic censuses reveal a strengthening of the historical minifundio-latifundio binomial in Brazilian agriculture.

			Figure 4
Brazil: rural establishments by size category, 1940s and 1950s

			(Percentages and hectares)
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			Source:	Prepared by the author on the basis of Brazilian Institute of Geography and Statistics (IBGE), Estatísticas do Século XX [online] https://seculoxx.ibge.gov.br/economicas/tabelas-setoriais/agropecuaria.

			Figure 5
Brazil: area of rural establishments according to size, 1940 and 1950

			(Percentages and hectares)
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			Source:	Prepared by the author on the basis of Brazilian Institute of Geography and Statistics (IBGE), Estatísticas do Século XX [online] https://seculoxx.ibge.gov.br/economicas/tabelas-setoriais/agropecuaria.

			Lastly, with respect to labour relations in the rural domain, the changes experienced show that the basic means of subsistence had become much more precarious for the vast majority of the population who still employed in predominantly agricultural activities. These changes are illustrated in figure 6.

			Figure 6
Brazil: labour relations in rural areas, 1940s and 1950s

			(Percentages)
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			Source:	Prepared by the author on the basis of Brazilian Institute of Geography and Statistics (IBGE), Estatísticas do Século XX [online] https://seculoxx.ibge.gov.br/economicas/tabelas-setoriais/agropecuaria.

			Figure 6 shows that, between 1940 and 1950, the share of permanently employed rural workers fell drastically, from 39% to 24% of total agricultural employment. This permanent labour force was partly replaced by temporary labour, which increased from 10% to 21% of the total. In the same decade, agriculture based on unpaid family labour increased its share of the total number of rural workers by about 4 percentage points. 

			According to Prado Jr. (1946), the data on the agrarian structure during the years of constrained industrialization presented through figures 4, 5 and 6, suggest that permanent employees —who predominated in the relatively declining export crops— were being displaced from their productive activities. Instead, these rural workers became temporary labourers or smallholders (especially growing crops to meet the needs of expanding domestic consumption).

			Overall, the data presented in figures 4, 5 and 6 on the agrarian structure and labour relations reveal the existence of significant scope for agrarian reform. This could alter the production structure summarized in table 5, which prevented agriculture from fulfilling its development functions, so as to improve the terms of trade and relative costs and thus provide incentives for agricultural modernization. 

			The rationale for the above is that agrarian reform could raise the cost of rural labour and fuel an expansion of the domestic consumer market. The twin effect of agrarian reform could stimulate the development of labour-saving technologies in agriculture and, in particular, foster a domestic industry producing intermediate goods and capital goods, such as tractors and fertilizers, among other items. It can therefore be concluded that in the years of constrained industrialization, agrarian reform could have transformed the economic structure of Brazilian agriculture, making it relatively advantageous for sector modernization.

			In the second half of the 1950s, however, the Targets Plan would transform the economic structure of Brazilian agriculture, with effects on agricultural modernization and, hence, also (and especially) on the issue of agrarian reform. This is a topic for another article.

			III. 	Conclusion: the functionality of agrarian reform in the constrained industrialization period 

			This article has provided a descriptive analysis of the functionality of agriculture and agrarian reform during the constrained industrialization period. In those years, the capacity to increase long-term supply in the national economy was restricted.

			During the period in question, agriculture continued to be the main contributor to national employment and income, accounting on its own for about 60% of these two key macroeconomic variables. However, the sector lost relative share in national employment and income owing to the vigorous industrial growth experienced by the Brazilian economy.

			Nonetheless, agricultural output and employment continued to grow in absolute terms, including through the stimulus provided by the process of industrialization and urbanization that was unfolding in the national economy. In 1950, Brazilian industry still mainly produced basic consumer goods, which accounted for approximately 70% of industrial output; but the shares of capital goods and intermediate goods industries were increasing.

			In agriculture specifically, the sector ceased to be based on export monocultures and started to diversify into polycultures serving the growing domestic consumer market. However, the decline in export agriculture was concentrated in coffee growing; and this single crop continued to account for nearly 70% of foreign exchange earnings.

			In terms of agriculture serving the domestic market, between 1948 and 1955 the total production of a typical basket of food products increased by 27%, while the urban population grew by 40%. The failure of agricultural supply to keep pace with the burgeoning demand fuelled inflation. As a result, agriculture for domestic consumption registered a price elasticity of just 38%, while that of export crops rose to 56%.

			In the years of constrained industrialization, the weak responsiveness of agricultural supply was the main symptom of the sector’s failure to contribute to development. The supply capacity of the Brazilian economy —especially that of agriculture— was restricted. This is why some authors of the period, such as Celso Furtado (2000), believed agrarian reform could make the production structure of Brazilian agriculture more conducive to development, by contributing to increased agricultural production and productivity.

			The dysfunctionality of agriculture for development could be verified empirically in the sector’s economic structure. Between 1948 and 1955, agricultural productivity per cultivated hectare stalled at around 3.45 tons per year. Thus, the growth of total agricultural production, 35% over that period, was practically identical to the increase in area cultivated, of 34%.

			International comparisons show that productivity growth through the use of modern agricultural machinery and equipment was confined to very few segments of Brazilian agriculture. While in South Africa there was one tractor in use for approximately 1,800 hectares cultivated, in Brazil the ratio was one tractor for every 2,000 hectares.

			Economic theory explains the scant use of agricultural machinery and equipment through the terms of trade between tractor agribusiness and agriculture, and also in terms of the relative productivity and cost of factors of production.

			In the case of the terms of trade, in 1948 the price of a tractor was more than four times that of a ton of export crops; but, by 1955 it had risen to almost 10 times. In the case of crops for domestic consumption, the multiple increased from about 20 to almost 50 in the same period.

			In terms of productivity and the relative cost of factors of production, in 1948 a tractor cost 4,570 times the rural wage in São Paulo, and by 1955 the relative price had increased to more than 10,000 times. In contrast, the marginal productivity of the tractor was only 81 times that of a rural worker. 

			In other words, the productivity gain that could be obtained with the tractor was cancelled out by its high cost relative to the rural wage. So the structure of production costs in Brazilian agriculture discouraged agricultural modernization, and thus prevented the sector from fulfilling its role in national economic development. The dysfunctionality of agriculture could justify the implementation of an agrarian reform policy to alter this economic structure so as to provide an incentive for agricultural modernization. 

			This is because Furtado’s (1966) approach blames the agrarian structure for making the economic structure disadvantageous for agricultural modernization. Taken together, the data on labour relations and land concentration indicate that a large segment of permanent rural employees in relatively declining export crops were becoming temporary labourers or else smallholders growing crops for the burgeoning domestic consumer market.

			Increasingly precarious labour relations and worsening land concentration revealed the existence of significant scope for agrarian reform. This would be able to alter the production structure of Brazilian agriculture so as to improve the terms of trade and relative factor costs, making them comparatively advantageous for agricultural modernization. 

			This advantage could emerge to the extent that agrarian reform, by raising the cost of hiring rural labour, would induce substitution of this factor of production with labour-saving technologies (such as agricultural machinery and equipment), thereby stimulating development of the domestic capital goods industry. At the same time, and no less important, agrarian reform could also have an impact on industrial development by expanding effective demand consistently with the increase in agricultural productivity, through the growth of rural employment and income.

			However, in the second half of the 1950s, the Targets Plan would produce a structural transformation in the Brazilian economy, affecting not only industry but also the basic variables of agriculture (rural wages, agricultural demand, terms of trade and factor productivity) analysed above. This would have repercussions on agricultural modernization and, as the other side of the coin, also on the issue of agrarian reform. 
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			Annex A1

			Table A1.1
Brazil: growth rates, inflation and elasticity of export agriculture and domestic consumption, 1948–1955
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			Source:	Prepared by the author on the basis of Brazilian Institute of Geography and Statistics (IBGE), Estatísticas do Século XX [online] https://seculoxx.ibge.gov.br/.

			Annex A2

			Table A2.1
Brazil: time series data on the economic structure of agriculture, 1948–1955
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			Source:	Prepared by the author, on the basis of information from the Institute for Applied Economic Research (IPEA) for C; T. Szmrecsányi, “Desenvolvimento da produção agropecuária (1930–1970)”, História Geral da Civilização Brasileira, B. Fausto (org.), vol. IV, São Paulo, Difusão, 1986, for L; Brazilian Institute of Geography and Statistics (IBGE), Estatísticas do Século XX [online] https://seculoxx.ibge.gov.br/economicas/tabelas-setoriais/agropecuaria for p, px, X, Q, K and R; E. L. Bacha, “Crescimento econômico, salários urbanos e rurais: o caso do Brasil”, Pesquisa e Planejamento Econômico, vol. 9, No. 3, Rio de Janeiro, December 1979, for w; Banco do Brasil Chamber of Foreign Trade (CACEX), Boletim Mensal da Câmara de Comércio Exterior do Banco do Brasil, Rio de Janeiro, Ministry of Finance/Brazilian Institute of Geography and Statistics (IBGE), various issues, 1948–1950; and J. Sanders Jr., Mechanization and employment in Brazilian agriculture, 1950–1971, University of Minnesota, 1973, for r.



			
				
					1	This article is based on chapter 4 of the author’s doctoral thesis presented in the Postgraduate Programme on the Economics of Industry and Technology of the Federal University of Rio de Janeiro (Brazil), under the guidance of Professor Almir Pita Freitas Filho and the co-direction of Professor Luiz Carlos Delorme Prado. The author is grateful for support provided by the National Council for Scientific and Technological Development (CNPq), and for comments made by the review panel consisting of Professors Ana Célia Castro, Geraldo Prado, Maria da Graça Fonseca and Raimundo Santos.

				

				
					2	The analytical decomposition into prices and quantities is also not performed by the total factor productivity (TFP) method, which makes the neoclassical economic assumptions that factors are remunerated according to their productivity and that innovation does not alter the rate of factor substitution.

				

				
					3	Delfim Netto (1966) argues that economic policy distorted the efficient allocation of production resources in Brazilian agriculture. In particular, the policy of maintaining the income from coffee and other traditional products kept these crops in a comparatively advantageous position, discouraging initiatives pursuing greater diversification of agricultural exports, such as sisal and soya beans, among others. 

				

				
					4	The seven crops grown for domestic consumption are: rice, beans, cassava potatoes, onions, wheat and maize (the latter used as feed for poultry, cattle and pigs). A detailed database on the growth of Brazilian agricultural production and prices between 1948 and 1955 is provided in annex A1 of this article. Bacha (2003) tested the role of agriculture as a provider of food for cities, by analysing the per capita production of a basket of agricultural products. Although the author used a reduced basket, excluding onions and maize (despite directly investigating cattle and poultry), this does not substantially alter the result found here.

				

				
					5	Bacha (2003) uses the same IBGE data source, but considers the total increase in population of 22% between 1948 and 1955, rather than just urban population growth of 40% (the difference between urban and total population growth reflects the rural exodus). In other words, this article assumes —as also do countless others, including Graziano (1987)— that agricultural products destined for consumption by the rural population did not pass through the market during the period, so they were not part of the production recorded in IBGE’s research into agricultural GVP. Despite all of these methodological differences, the key aspect worth noting is that Bacha (2003) states clearly that Brazilian agriculture fulfilled its role as a food supplier in 1946–1964, since the production of vegetables, cattle and milk outpaced population growth in those years. This chronological time frame is similar to that of many other authors, including those of the Campinas school, such as Szmrecsányi (1986), who uses the 1920–1970 period. However, meticulous analysis of the data produced by Bacha himself (2003) shows that if one considers the period 1947–1955 in the years of limited industrialization, annual per capita food production was stagnant at around 370 kg per person, or had even dropped to 330 kg per person, that is less than 0.905 kg per day. 

				

				
					6	Another indicator of agricultural modernization is the value of intermediate consumption (mainly of chemical fertilizers) relative to total agricultural GVP (Graziano, 1987).

				

				
					7	The data on tractor prices were taken from Sanders Jr. (1973), which, in turn, was based on data obtained directly from agribusiness from the classic “Livro vermelho”: Instituto de Economia Agrícola-IEA. Desenvolvimento da agriculture paulista, IEA/SAA, IEA (1972). This data series began in 1953 and was extrapolated to 1950 by Sanders Jr. himself (1973) on the basis of the IEA/SP index of agricultural machinery prices. Lastly, the series was completed up to 1948 on the basis of the wholesale price index-global supply (IPA-OG) of agricultural machinery (see [online] ipeadata.gov.br). 

				

				
					8	The Paiva-Schultz model is based on neoclassical economic theory. An external critique of neoclassical assumptions applied in the specific case of Brazilian agriculture is provided in a recent paper by Xavier and Costa (2006). These authors consider that, when deciding what crop to plant, the Brazilian farmer does not make the economic comparison between productivity, prices and rural wages that microeconomic theory manuals preach. Using the post-Keynesian approach, Xavier and Costa (2006) question the assumptions and premises of neoclassical economic theory; namely that there is perfect, or at least symmetric, information on prices, wages and the productivity of agricultural factors of production; and that farmers are totally rational. It should be noted that more recent international economic historiography has also used the production cost differential to explain the British Industrial Revolution by. In addition to cultural, behavioural and institutional factors, Allen (2011) explains the Industrial Revolution in terms of energy abundance and labour scarcity in Britain, as opposed to energy scarcity and labour abundance in China. According to Paiva, instead of considering factors of more general validity, such as education, research and credit, among others, the analysis focuses exclusively on the economic aspect of that transformation, assuming that a farmer’s decision to switch from traditional to modern agriculture depends exclusively on the economic possibilities offered by the two processes (Paiva, 1965). 

				

				
					9	In the decision to invest in agricultural modernization, the comparison between the cost of the factors of production, capital and labor, in agriculture does not include income from land. This exclusion is justified because it is subtracted from the other factor incomes, in other words it is a residuum, as Marshall (1890) puts it. Moreover, Baiardi (1990) notes that the price of land has historically not been taken into account in the decision to invest in Brazil, since agricultural land is used as a store of value (cf. Romeiro, 2001).

				

				
					10	Microeconomic theory is based on marginalist logic: the addition of one more factor of production (in this case, a tractor or a rural worker) is considered at the margin, or at the limit, of the need for agricultural production. In this reasoning, the comparison between the price of the tractor and the rural wage does not take into account the rate of depreciation of agricultural machinery. Similarly, the existence or absence of a rural credit market is irrelevant for the calculation, which concerns the current value of the tractor. Lastly, for the same reason, the existence or absence of an insurance and rental market for agricultural machinery —exemplified by General Motors in the United States— has little influence on this decision because it is a long-term investment that follows the trend of the national economy.

				

				
					11	The rural wage was measured in annual terms, since the comparison with the price of agricultural products was also made in terms of the annual crop harvest. Data on the rural wage were taken from Bacha (1979), which sourced data from the IEA/SP research conducted by Sendin (1972), who collected the information directly from farm records between 1948 and 1968. With assistance from two DIRA socioeconomics advisors in each Regional Agricultural Division (DIRA) of São Paulo, two agricultural properties were selected that had wage records spanning 1948–1968. The criteria used in this selection were the existence of the data and the confidence of the local agronomist in their reliability (Sendin, 1972). The importance of São Paulo for the national agricultural sector is based on Szmrecsányi (1986). Although small, it can be considered to have a relatively representative sample of wage data for Brazilian agriculture as a whole, especially with respect to agricultural modernization and the issue of land reform in Brazil. If the wage of the São Paulo rural seasonal worker was low, it is perfectly plausible to expect the value of rural labour in the other regions to be even more miserly. Moreover, empirical research by Baiardi (1986, under the guidance of Szmrecsányi himself), finds robust evidence that the trend of rural wages in São Paulo was quite similar to that observed in other agricultural regions of Brazil. Examples include workers employed in rice cropping in the municipality of Campanha (Rio Grande do Sul), sugar cane cultivation in Piracicaba (São Paulo), and cocoa plantation in Cacaueira (Bahia). It is therefore feasible to extend the results obtained for this sample of São Paulo farms to Brazilian agriculture as a whole. 

				

				
					12	As a comparative example, the median pay of a bricklayer working in the urban civil construction industry in the municipality of Rio de Janeiro —then the Federal District— amounted to 2.89 cruzeiros per month (assuming full urban employment in the 30 days of the accounting month), according to data in Bacha (1979). By contrast, according to IBGE, in 1955, the minimum wage officially set by the government was 2,300.00 cruzeiros (almost 1,000.00 reais in 2016 values). It should also be noted that following its institution in 1940, the minimum wage was only increased in 1943, 1952 and 1954, always in relation to the increase in the urban cost of living, especially reflecting the inflationary pressure derived from the prices of agricultural products for domestic consumption. Owing to the brutal difference between the official minimum wage and other wages such as that of the temporary rural labourer or the bricklayer, Szmrecsányi (1986) considers that the heterogeneity of the Brazilian economy mainly involved an institutional segmentation between workers covered by union and social security legislation, and those who were not; and less in the productivity difference between agriculture and industry, the latter being only a part of the former.

				

				
					13	Although figure 3 displays a small break in the trend in 1952–1953, two clarifications are necessary. Firstly, between 1948 and 1952, it is difficult to speak of an improving trend in relative factor prices, since the trend is more one of stability. Secondly, in a historical comparison of what would happen immediately after the Targets Plan, in the early 1960s there would be a much more accentuated and abrupt structural break than in 1952–1953. For these reasons, the entire 1948–1955 period can be characterized by a structural trend towards a worsening of the relative cost of factors of production in agriculture (illustrated by the long-term line in figure 3), which made agricultural modernization increasingly disadvantageous economically.
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			I.	Introduction

			As the globalization process intensifies, the attainment of international competitiveness is becoming a more and more challenging goal for businesses and is generating mounting tensions in terms of working conditions, in general, and of wages, job stability, social benefit coverage and the prospects for professional development and career advancement, in particular. The issue of job quality in Latin American countries has consequently become an increasingly important area of research in recent years. 

			Studies on this topic are still few and far between, however, particularly in the case of developing countries, owing to the theoretical and methodological complexity of the subject. While the International Labour Organization (ILO) (1999) has made an effort to define the concept of job quality in terms of “decent work”, in theoretical terms it remains a dynamic, multidimensional concept involving opposing interests (those of employers versus those of workers). In addition, in operative terms, efforts to address the issue are subject to the availability of information on all its various facets (Burchell and others, 2014).

			What factors improve job quality? The literature points to two types of variables: those relating to the economic and productive context, such as the growth rate of economic activity and productivity, and those relating to the institutional or regulatory framework of the labour market (Ghai, 2003; González and Bonofiglio, 2002; Weller and Roethlisberger, 2011). 

			Ocampo and Sehnbruch (2015) distinguish between what they call “non-traditional” employment variables, which relate to qualitative characteristics of employment and are less closely correlated with the business cycle but respond relatively quickly to changes in the regulatory framework, and what they refer to as “traditional” variables, which have more to do with the quantity of employment (activity, employment and unemployment rates, and real wages) and are more closely correlated with changes in economic activity. Studies focusing on Chile (Ruiz-Tagle and Sehnbruch, 2015) and Brazil (Huneeus and others, 2015) both reach this conclusion, whereas, in a study dealing with Colombia (Farné and Vergara, 2015), the authors found that job quality was also influenced by economic growth in that country.

			In the same vein, Bensusán (2009), in reference to an ILO report on Latin America (2008), notes that higher economic growth rates allowed Latin America to improve some of its labour market indicators between 2002 and 2007 (a lower unemployment rate and, to a lesser degree, higher real wages), but she goes on to say that this did not necessarily translate into improvements in job quality, which suggests that economic growth does not automatically result in better forms of employment. In the same study, when discussing improvements in job quality in Argentina in 2004–2007, she talks about the difficulty of determining how much of that improvement was attributable to high economic growth rates and how much was the result of a better law enforcement system or the reactivation of the social dialogue.

			Variables associated with economic growth and those associated with labour institutions have both been identified as playing a highly influential role in bringing about changes in job quality. Weller (2014) asserts that labour productivity, which reflects the prevailing conditions for economic growth and the expansion of production, influences how much capacity exists for boosting job quality because it determines, in part, what benefits will be provided to workers. In theoretical terms, the two variables that are most closely associated with each other are labour productivity and wage levels, even though productivity gains do not necessarily or automatically translate into higher wages. In addition, non-wage factors relating to job quality that have to do with the institutional structure of the labour market (such as collective bargaining mechanisms and labour laws and standards) tend to show improvement when economic growth and productivity are on the rise. This is because they usually entail costs for employers, and their observance is thus influenced by the level of business enterprises’ available resources. 

			Porras and Rodríguez López (2014) observe that the average quality of employment in Uruguay was no better in 1998 than it had been in 1991, even though the country had experienced rapid economic growth and the labour market had been becoming more flexible in the intervening years. By contrast, a sharp decrease in the relative number of poor-quality jobs was seen between 2003 and 2011, at a time when economic activity was forging ahead and when, from 2005 on, the State was taking a more active role in shaping the rules of the game in the labour market in an effort to improve working conditions. Based on those data, the authors of that study concluded that economic growth is not enough in itself to improve job quality and that the regulation of the labour market also plays an important role. Those findings should be viewed with caution, however, because, first of all, the data used in that study cover only the beginning and end of that expansionary period and thus do not indicate what was happening in terms of job quality during the period that elapsed between those starting and ending years. In addition, other economic phenomena that could have influenced the trend in job quality need to be taken into account. 

			The main objective of this study is therefore to analyse the connection between job quality and economic growth in Uruguay in 1991–2018 and to determine what role labour market institutions played in that respect; in order to do so, it will also be looking at other factors that could account for some part of the relationship between the two. To that end, a synthetic multidimensional index was developed to measure wage earners’ job quality based on the same methodology that Porras and Rodríguez López (2014) used in their study, with the difference that, in this case, the index has a quarterly periodicity, making it possible to track trends throughout the period in question and to generate a relational model using time series techniques.

			This study is structured as follows. The second section reviews the concept of job quality itself, the methods used to measure it and the relationship between job quality and the business cycle. The third section describes the methodology used to build the substandard job index (SJI) and to arrive at an econometric estimate of that relationship. The fourth section presents an analysis of how this index has trended and the magnitude of that trend, along with the estimation of the model. The fifth section offers a series of conclusions.

			II.	Background

			1.	The concept of job quality and its measurement

			There is no single agreed definition of job quality. As job quality is a multidimensional mental construct that encompasses a number of different, subjective elements, it is defined in many different ways and is therefore a somewhat nebulous term. 

			Generally speaking, job quality is defined as a set of employment-related factors that influence workers’ health and their economic, social and psychological well-being. Farné and Vergara (2015) add that it should be regarded as a reflection of objective characteristics shaped by labour institutions on the basis of universally accepted standards. However, for most studies, job quality is defined by extension based on descriptions of the minimum standards that a position should meet or the characteristics it should have in order to be classified as being “quality employment” (Farné, 2003). 

			Anker and others (2002) have systematized the conditions that a job should fulfil in order to be classified as decent work based on that concept as defined by ILO (1999): it should provide earnings that are adequate to cover basic needs, as a minimum; it must be productive; it must include social benefit coverage (for accidents, old age, unemployment and illness); it should be freely chosen; it should provide training; and it should uphold workers’ basic rights in line with international standards. González and Bonofiglio (2002) view the concept as involving monetary and non-monetary aspects and therefore define job quality on the basis of level of earnings, type of labour relations, job and income stability, the level of effort required, working conditions and opportunities for personal development.

			It therefore appears that a degree of consensus exists as to some of the characteristics of decent work in terms of monetary considerations (decent remuneration that corresponds to the functions and qualifications of the person performing the work, paid vacation time and overtime pay), labour rights
(a formal labour contract, severance pay, health care and social security coverage, and the possibility of unionizing) and personal development (ongoing training opportunities).

			Two problems arise when an attempt is made to measure job quality, however: (i) the scarcity of the information needed to measure each of the dimensions of decent work; and (ii) differences in the methods used to aggregate the multiple dimensions that are involved in determining quality. 

			The first constraint limits the scope of the relevant measurements and thus results in an underestimation of job quality problems. The nature of the second limitation depends on the methodology being used to address the issue. Some researchers focus on a given characteristic or analyse each dimension separately (ILO, 2014; Amarante and Arim, 2005; Amarante and Espino, 2009; Araya, Brunini and Lavalleja, 2013, for Uruguay), which makes it difficult to form an overall picture of the problem. Others have chosen to construct a synthetic index which yields a single score that encompasses all the relevant factors (for Uruguay, Miranda, Porras and Rodríguez, 2014, and Porras and Rodríguez López, 2014; for Colombia, Farné, 2003, and Farné and Vergara, 2015; for Chile, Huneeus, Landerretche and Puentes, 2012; and for Brazil, Huneeus and others, 2015).

			Building an index of this sort has certain advantages, but it also raises some problems. Having a single indicator makes it possible to track its movements and thus gain some idea of the problem as a whole, which is useful for purposes of analysis and comparison. In addition, according to Sehnbruch (2004), it is helpful for moving beyond the narrow view of unemployment as an “employment problem” in the context of the public debate surrounding the issue. But when a global indicator cannot be broken down into its constituent parts, information is lost. In addition, the construction of such an index entails subjective ––and, therefore, debatable–– decisions about such things as how much weighting to assign to each dimension of the global indicator or how to go about combining qualitative and quantitative indicators (Ghai, 2003). 

			For this study, a synthetic index of job quality has been constructed based on the same methodology as used by Porras and Rodríguez López (2014), which is in turn an adaptation of a methodology developed by Alkire and Foster (2007 and 2011) for measuring multidimensional poverty. This methodology was also used by Huneeus, Landerretche and Puentes (2012) and by Huneeus and others (2015) in studies on Chile and Brazil, respectively. The advantages of using this indicator are outlined in the section on methodology. 

			2.	The relationship between job quality and the business cycle

			Can economic growth in and of itself lead to the creation of high-quality jobs? According to Davoine, Erhel and Guergoat-Larivière (2008), a study focusing on European Union countries did not detect the presence of any trade-off between the number of job openings and job quality. Thus, job creation, which correlates positively with the business cycle, does not appear to have led to any decline in job quality. However, these authors also state that the theoretical and empirical relationships between the quantity of jobs and their quality is not so straightforward because they are influenced by labour institutions in each particular country.

			The authors of some studies have found that economic growth is the explanatory variable for improvements in job quality, and they therefore tend to believe that the government should not take any action to alter the rules of the game in the labour market. For example, Jiménez (2016) concludes that, in the case of Argentina, the rate of labour informality is countercyclical and the level of high-quality jobs is procyclical. The index of trade openness used in that study reflects a positive relationship with the level of high-quality jobs and a negative one with the rate of labour informality, while recruitment costs and the presence of labour institutions tend to result in an increase in informal jobs and a decline in higher-quality ones. 

			In a study on Colombia, Farné and Vergara (2015) analysed job quality during the period from 2002 to 2011. That was a time when atypical contracts came into greater use, along with mechanisms for making labour relations more flexible, even though the swift growth of the country’s economy during those years boosted job creation rates, along with a number of job quality indicators. The authors estimate that the improvement in working conditions was slight but widely distributed during that time, thanks to increases in income and in social security coverage, together with a reduction in underemployment (measured as a shortfall of available working hours), with independent workers benefiting the most from that situation.

			Other studies, however, have not found such a clear-cut relationship between these variables. In a study on Chile, Ruiz-Tagle and Sehnbruch (2015) note that, at the same time that the economy was growing rapidly and job creation was reaching record levels, no change was seen in contractual conditions or in the percentage of informal employment (i.e. labour relations that did not benefit from an employment contract, did not entitle workers to social protection benefits and did little to reward seniority). They therefore conclude that job quality did not improve in Chile even in the presence of rapid economic growth and that the key variable influencing job quality is the presence or absence of an indefinite employment contract. They were not able, however, to detect a clear-cut relationship between the trend of that variable and economic growth. In a study on Brazil during the period from 2002 to 2011, Huneeus and others (2015) found that the legislation passed during that time in an effort to formalize employment relationships, together with the policies introduced to spur economic growth and investment in certain sectors, did result in significant improvements in job quality, although the quantity of jobs did not increase to any substantial degree.

			Ramos, Sehnbruch and Weller (2015) reach a similar conclusion and, on that basis, make the argument that it is unreasonable to expect economic growth to automatically bring about an improvement in working conditions, since a number of external factors come into play as well (e.g. globalization, regulation and deregulation, and the effectiveness of labour law enforcement). They therefore suggest that consideration be given to the possibility of adopting policies to encourage the formalization of employment relationships, improve working conditions and strengthen the linkages between those conditions and social protection systems. An ILO study (2013) also states that there is no automatic relationship between informality and economic growth, although growth is essential if employment in the informal sector is to be curbed. An effort is made to demonstrate that economic growth can help to bring about a reduction in informality when it is combined with targeted policies for strengthening the connection between these two variables.

			Another ILO study (2014) notes that informal employment in Uruguay has declined since 2005 thanks to the implementation of various types of public policies at a time when the economy was rapidly expanding. Porras and Rodríguez López (2014) also reach this conclusion in their analysis of the situation in Uruguay. Their substandard jobs index (SJI) for 1991, 1998, 2003 and 2011 indicates that the situation was fairly stable in the 1990s but that the percentage of such jobs then fell sharply in the 2000s, once the country had emerged from its 2002 economic crisis. This latter period was also a time when policies designed to bring about an improvement in job quality were being applied, in contrast to the policy landscape in the 1990s, when, among other things, the country’s wage councils were not being convened.

			The public policies implemented from 2005 on focus on worker protection and the promotion of union activity; the regulation of working conditions for domestic service workers and of labour outsourcing systems; incentives for the formalization of employment relationships through the Social Security Institute (BPS); the establishment of the National Institute of Employment and Vocational Training (INEFOP); the introduction of a cap on the length of the workday for farmworkers; and the promotion of collective bargaining in both the public and private sectors. All of these measures are designed to have a positive impact on the various aspects of job quality. The creation of the Integrated National Health System (SNIS) is also thought to have contributed to the formalization process by reducing the cost of health coverage for workers’ (and especially low-income workers’) families (Bérgolo and Cruces, 2013).

			The above findings point to the existence of a positive relationship between economic growth and job quality in Uruguay and provide an indication of the differentiated effects that the main sorts of labour regulations can have on that relationship. 

			III.	 Methodology

			This section will outline the methodology used to build the synthetic index and will then go on to describe the procedure used to estimate the relationships between job quality and economic growth. 

			1.	The substandard jobs index

			(a)	A synthetic index

			As in Porras and Rodríguez López (2014), this study uses the methodology developed by Alkire and Foster (2007 and 2011) to construct a substandard jobs index (SJI). This kind of index has a number of useful properties: (i) it changes when the quantity of substandard jobs changes (incidence) and when the quantity of problematic dimensions or shortcomings changes (intensity); and (ii) it can be disaggregated, which makes it possible to determine which dimensions account for the poor quality of employment. 

			From among the indicators used by Alkire and Foster (2007 and 2011), the SJI employs the adjusted headcount ratio (M0). In order to identify poor-quality jobs using this method, a double cut-off has to be defined. The first step is to define a deprivation threshold for each dimension (zj) and then a threshold for the minimum number of instances of deprivation (k) needed to classify a job as being of poor quality. A job can therefore be categorized as being substandard if the number of instances of deprivation (ci) that it entails is equal to or greater than k. 

			Using the system of notation employed by Alkire and Foster (2007 and 2011), the SJI can be written as:

			SJI = M0 = H * A  (1)

			H is the headcount (i.e. the percentage of jobs that are substandard) and H=q/n, where q is the quantity of jobs that have fewer than k problematic dimensions out of the d dimensions considered and n is the total number of jobs. To obtain q, the following steps are followed: (i) For each dimension j, a cut-off point zj is defined, and each job is then assessed in the d dimensions. The next step is to construct the variable ci, which measures the quantity of shortcomings exhibited by each job; this can take the following values: 0, 1, 2,... d. If, for a given job, ci=d, then that job is subject to problems in all of the dimensions; (ii) k is then determined and compared with ci for each job. All jobs in which ci ≥ k will be substandard; and (iii) finally, q equals the headcount of substandard jobs. 

			A is the term that provides information about how bad the substandard jobs are (intensity). It is computed as A = ∑ ci (k) /(qd). This means that it measures the proportion of problems associated with substandard jobs. For example, A=0.5 means that, on average, substandard jobs have shortcomings in half of all their dimensions. 

			The adjusted headcount ratio or, in our case, the SJI, is then: 

			[image: ]  (2)

			Thus, it signifies the total number of instances of deprivation (shortcomings) exhibited by substandard jobs (∑ci(k)), divided by the total possible number of shortcomings, which means that all employed persons are subject to shortcomings in all dimensions (nd). The SJI is therefore sensitive to both the frequency and the magnitude of shortcomings in job quality and therefore encompasses both the incidence and intensity of those shortcomings in a single indicator. This is essential in order to evaluate the effectiveness of policies aimed at improving the situation for workers and to assess how they evolve over time, since the index value will diminish more if a reduction in the number of workers whose jobs exhibit shortcomings in terms of quality is combined with a reduction in the number of shortcomings exhibited by jobs that continue to be of poor quality. 

			The SJI can take a value of between 0 and 1. It will be equal to 1 in a hypothetical worst-case scenario, in which all jobs suffer from shortcomings in terms of quality (q = n) in all their dimensions (ci=d). Thus, an increase in the value of the index signifies a deterioration in job quality. This could be due to an increase in the number of substandard jobs, to a further worsening of jobs that are already bad (an increase in the number of dimensions in which there are problems) or both. Meanwhile, a decrease in the value of the index indicates movement away from the worst possible situation, whether because there are fewer substandard jobs, because the existing substandard jobs are becoming less so (i.e. they are exhibiting fewer shortcomings) or both. The lowest possible value for the SJI is 0, which would correspond to a situation in which q = 0 or, in other words, where there are no substandard jobs. 

			(b)	Selection of indicators, deprivation thresholds and weightings

			As noted earlier, one of the constraints affecting measurements of job quality is the scarcity of information, and the selection of the dimensions that are ultimately used in this research is therefore contingent upon the availability of the necessary data.

			The information used here, which has been drawn from the continuous household surveys conducted by the National Institute of Statistics (INE), permits the definition of four basic dimensions for the index: earnings, social protection, productivity and opportunities for personal development, and hours worked. 

			(i)	Earnings. The monetary and in-kind wages received per hour worked in a person’s principal occupation are counted as earnings. A job is not considered to be of poor quality in this dimension if earnings are sufficient. While “sufficient” is generally an arbitrary concept, here it is defined as the amount of money at which the poverty line is set, expressed in units per hour (based on a 40-hour work week). While this is a basic minimum, it is actually debatable whether a job can be said to be of sufficient quality if the wage it pays is just high enough to reach the poverty line. However, since the main objective of this study is to track the movement or trend of the SJI, rather than its level at any given point in time, this criterion was chosen because it aligns with the approach used in Porras and Rodríguez López (2014). 

			(ii)	Social protection. This dimension reflects whether the job affords social security coverage or, in other words, whether it is registered with BPS and therefore provides a retirement pension, unemployment insurance, sick leave and health insurance. Shortcomings in this dimension are defined as a lack of this type of coverage. As the universe for this study is composed of wage earners, shortcomings in this area are a factor only for persons employed in the private sector. This information did not begin to be gathered in the continuous household survey
until 2001. For the years before then, the information was obtained indirectly for private sector wage earners from data on health insurance coverage provided by the Social Security Health Plan Administration (DISSE), which only covers wage earners who are registered with the social security system.

			(iii)	Productivity and opportunities for personal development. It is an established standard in the literature that a good-quality job should be productive and offer the employee opportunities for personal development. If a job does not display these characteristics, then it is considered to be of poor quality. Increases in productivity are associated, on the one hand, with a company’s development and growth and, on the other, with the possibility of improving employees’ working conditions. A good job should also provide workers with the possibility of being promoted and of upgrading their skills through ongoing training. As precise measurements of these variables are unavailable, the number of employees per company has been used as a proxy. This choice is based on the hypothesis that workers in small businesses (fewer than five employees) do not have an opportunity to achieve significant productivity gains on a sustained basis and have virtually no chance of being promoting or of upgrading their skills. It has to be recognized, however, that this approach could lead to a job being classified as of poor quality when it actually is not; this could happen, for example, in microenterprises that have attained high levels of productivity by taking advantage of recent technological breakthroughs. Information on the quality of a job as measured by this dimension should therefore be taken with a grain of salt. Another consideration is the fact that, in Uruguay, persons working in firms that have fewer than five employees are mainly found in the domestic service, retail trade, food services and construction sectors, where working conditions are undoubtedly very closed associated with the way in which the threshold value for this dimension is defined.1 

			(iv)	Hours worked. A job is regarded as problematical in this respect if an employee works for fewer than 40 hours per week but is available and wishes to work more hours (i.e. the worker is underemployed) or for over 48 hours were week. Both of these situations are classified as problematic in terms of this dimension.

			In order to determine which jobs are of poor quality, it is necessary to define k (the number of problematic dimensions that a job would have to have in order to be classified as a substandard job). For the purposes of this study, k = 1. The choice of this value is based on the fact that, according to Porras and Rodríguez López (2014), the trend in the index for k>1 during the years covered by the SJI is similar, differing only in terms of its actual level. Accordingly, a shortcoming in any one of the dimensions is sufficient to classify the job as being of poor quality. 

			Once the classification of substandard jobs has been established, the corresponding information needs to be aggregated. The methodology for building the SJI described in the preceding section calls for the assignment of weights to all the dimensions in the same way, although it is also permissible to place greater importance on a given dimension. All the dimensions are given equal weights because there is no theoretical basis for justifying differential weightings, so doing so would be equally arbitrary.

			2.	The econometric methodology

			The starting point here is the assumption that the two variables of interest (the SJI and GDP) are not stationary and that, therefore, in order to avoid a spurious relationship, a cointegration analysis is called for. The autoregressive distributed lag model (ARDL) is therefore used; p and q represent the order of the lags of the dependent and independent variables, respectively. The method proposed by Pesaran and Shin (1995), Pesaran, Shin and Smith (1996 y 2001) and Pesaran (1997) is then used for the cointegration analysis.

			This procedure has some advantages over other commonly used cointegration techniques. For one thing, it allows cointegration relationships to be detected while imposing fewer restrictions on the order of the integration of the variables, which only need to be less than I(2); for another, it works better than other methods with small samples.

			This method consists of estimating a model using an error correction mechanism associated with the general ARDL model (q,q). In this case: 
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			where a0 is a constant and Dnt are dummy variables that could represent atypical values as well as other phenomena that may have affected job quality. The null hypothesis of non-cointegration is explored using the F-test, which consists of estimating the F-statistic (Wald test) of the joint significance (a1=a2=0) of the lagged levels of the variables and comparing it with the critical values of the tables in Pesaran, Shin and Smith (2001). If the F-statistic is above the maximum critical value in the table, then cointegration among the variables is not rejected; if it is below the minimum value, cointegration is rejected; and if it is somewhere in the middle, the result is uncertain and the relationship will have to be estimated using a different procedure. In addition, the a1 coefficient should be negative and significant based on the critical values of the table in Pesaran, Shin and Smith (2001). These tests should be validated with the model where the order of the lag q fulfils the maximum absolute value criterion of Akaike or Schwarz and where the residuals are well behaved (no autocorrelation, with a normal distribution and homoscedastic). 

			If the cointegration relationship is confirmed, the next step is to define the most suitable specification, which will be the one whose order of lag is significant for all the variables. Finally, once the model has been estimated, the impact of GDP on the SJI in long-term equilibrium, which is calculated as -(a2/a1)/100, can be determined.

			3.	The data

			The data used in this study are drawn from two sources. First, microdata from the INE continuous household surveys were used to build the SJI. Because those surveys have covered the entire country only since 2006, the coverage of the series used to build the index is limited to wage earners in urban areas (locations with 5,000 inhabitants or more). The GDP data have been taken from the national accounts prepared by the Central Bank of Uruguay.

			IV.	Findings

			1.	The SJI in Uruguay between the first quarter of 1991 and the fourth quarter of 2018

			Figure 1 tracks the SJI for the period beginning in the first quarter of 1991 and running until the fourth quarter of 2018. As the reader will see, the index was fairly stable during the 1990s, with some fluctuations and an upward trend becoming apparent beginning in the third quarter of 2002; this upward movement signals a worsening of job quality and coincides with the height of the economic crisis which occurred during that period. From that point in time until early 2005, the SJI displayed a slight upward trend, followed by a significant improvement in working conditions (reflected in a steady downtrend in the SJI) that continued until 2014. In the remaining five years of the period under study, the index continued to descend, but the improvements were very slight and far smaller than they had been in the years leading up to 2014.

			Figure 1
The substandard jobs index (SJI) for wage earners, first quarter of 1991–fourth quarter of 2018 

			(Range of index: 0–1) 
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			Source: Prepared by the author.

			It should be pointed out that, because this study deals only with the quality of jobs held by wage earners, its results provide no more than a partial picture of the overall situation, since it does not cover other categories of workers, particularly own account workers without premises and unpaid family workers, whose working conditions are usually worse than those of wage earners. Thus, if job quality is analysed from the standpoint of employment as a whole, an increase in the relative proportion of total employment represented by wage-based employment would be sufficient to bring about an improvement in job quality overall, even if the quality of those jobs did not improve.

			In Uruguay, however, the slight relative expansion of wage-based jobs in the private sector seen during the 1990s coincided with a decrease in the relative size of public sector employment. This translated into a small reduction in the relative level of total wage-based employment in urban areas, which shrank from 73.6% of total urban employment in 1991 to 72.5% in 1998. At the same time, there was a slight upturn in the relative level of own account workers without premises, while unpaid family work held more or less steady. Consequently, the relative stability of the SJI during the 1990s does not reflect an improvement in job quality but simply a change in the composition of the labour force.

			During the growth period that followed, although the relative size of the public sector wage-based workforce continued to descend until 2007 and thereafter remained flat, the increase in private sector wage-based employment more than made up for it, as the percentage of total employment represented by urban wage earners in the private sector climbed from 70% in 2002 to 74% in the latter years of the period under study, while the level of own account home-based employment dropped from 10% to 2.4% during those same years. Unpaid family work also declined steadily during those years. As a result, during this second period of economic expansion, job quality as a whole appears to have improved both because wage earners’ job quality improved and because wage earners came to account for a larger portion of the total workforce while the proportions of own account home-based workers and unpaid family workers decreased.

			As noted earlier, the SJI provides information on the proportion of wage earners whose jobs suffer from shortcomings in at least one dimension and can be used to determine how bad those jobs are. In terms of job quality in general, a situation in which the majority of jobs are of poor quality because they suffer from shortcomings in a single dimension is not the same as one in which those jobs suffer from shortcomings in all of the dimensions that were measured. Figure 2A traces the trend in the number of jobs displaying shortcomings in one of the relevant dimensions (component H with k=1). At the start of the 1990s and up to 1993, the percentage of wage earners in poor-quality jobs declined from around 55% to 50% of the total. By the end of 1994, that figure had rebounded to 55% and then, as a consequence of the 2002 economic crisis, reached nearly 60%. From 2005 onward, however, the number of poor-quality jobs fell steadily, dropping to around 32% of all wage-based employment by the end of the study period.

			Figure 2
Components H (headcount) and A (average number of problematic dimensions) of the substandard jobs index (SJI), first quarter of 1991–fourth quarter of 2018

			(Ranges of index and proportions: 0–1)

			[image: ]

			Source: Prepared by the author.

			Component A (see panel 2B) remained practically steady throughout the 1990s at around 0.43, which means that, on average, substandard jobs exhibited shortcomings in 43% of the relevant dimensions (1.72 dimensions). The economic crisis then drove up the number of problems in poor-quality jobs to an average of two dimensions (A=0.5) by the first quarter of 2004. From 2005 onward, however, the quality of jobs classified as substandard began to improve, with component A declining from 0.5 to around 0.36 by 2014, which means that poor-quality jobs displayed shortcomings in 36% of the relevant dimensions (1.44 dimensions).

			2.	Trend of the number of problematic dimensions and their impact on the SJI

			Starting in 2005, the percentage of jobs exhibiting shortcomings in each of the relevant dimensions fell sharply; later on, in the closing years of the study period, this percentage levelled off or fell very slightly.

			From 2000 to 2005, the percentage of wage earners whose incomes did not exceed the poverty line rose, as did the overall poverty rate in Uruguay. In the 1990s, the percentage of wage earners with insufficient incomes fluctuated but, as of late 1997, it was similar to what it had been at the start of that decade (see figure 3A). These were years of rampant inflation, which depressed real wages and pushed up poverty rates (in January 1991, the year-on-year inflation rate was 133%, although, by September 1998 the government had managed to bring it down to single-digit levels). 

			The number of jobs that did not provide social security coverage, which also rose in 2001–2005, followed a slight upward trend during the whole of the 1990s and in 2000, chiefly because of the decline in public sector employment as a share of total employment (Bucheli, 2004). The steep downturn seen in this data series in 2001 (see panel 3C) is a reflection of the fact, as mentioned earlier, that the continuous household survey did not capture all the relevant information because, up until that year, the only private sector wage earners with social security coverage who were counted were those who were signed up with the Social Security Health Plan Administration (DISSE) (Bucheli, 2004). The decrease thus indicates that this proxy variable did not reflect the true percentage of all workers with social security coverage. 

			The dimension of productivity and personal development opportunities reflected an upward trend until 2004–2005 and then, as noted above, began to trend downward before levelling off during the latter years of the study period. The growth of the economy during the 1990s was a period of trade liberalization, which gave rise to the increased use of outsourcing and to a deindustrialization process; this, in turn, led to a reduction in the number of persons employed in large companies and to an upturn in job creation in smaller firms (Amarante and Arim, 2005). By contrast, during the later period of economic growth, job creation was stronger in bigger businesses, and the percentage of wage earners in those larger companies therefore rose.

			No clear pattern is apparent in the dimension of hours worked (under- or over-employment) in the years leading up to 2005, although this metric may have trended slightly upward starting in 1994.

			As observed above, component A of the SJI indicates that substandard jobs exhibit, on average, problems in more than one dimension. The question arises, however, as to how much of an overlap exists among the various dimensions. Answering this question will show if any of the dimensions used in the index are redundant, since the criterion used for classifying a job as being of poor quality is ci>=1. 

			Figure 3
Proportion of wage earners experiencing problems in each of the dimensions measured by the substandard jobs index (SJI), first quarter of 1991–fourth quarter of 2018

			(Percentages)
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			Source: Prepared by the author. 

			Figure 4 shows the percentage of substandard jobs displaying problems in just one of the dimensions. These types of jobs represented about 50% of all substandard jobs in the 1990s; this percentage decreased slightly during the economic crisis but then began to rise, reaching around 66% in the last years of the period under study. 

			Figure 4 also shows the distribution of problems among the various dimensions. For example, in the 1990s, on average, 5.7% of poor-quality jobs suffered from shortcomings only in terms of earnings, 25% only in terms of hours worked, 11.6% only in terms of social protection and 8% only in terms of low productivity and few development opportunities. In contrast, the averages for 2014–2018 were 10%, 27%, 5% and 24.7%, respectively. This indicates that there are, in fact, no redundant dimensions, as each one of them, taken alone, reflects the presence of poor-quality jobs throughout the study period, although with variations over time.

			Figure 4
Substandard jobs exhibiting problems in a single dimension, 1991–2018

			 (Percentages of all substandard jobs)
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			Source: Prepared by the author. 

			There are also, however, substandard jobs that exhibit concurrent problems in more than one dimension (between 33% and 57%, depending on the year). For example, some jobs paying less than the equivalent of the poverty line also fail to offer social security coverage or entail low-productivity tasks that afford few development opportunities. In principle, however, the dimension relating to the number of hours worked does not appear to be closely related to any of the other variables. 

			The first column of table 1 indicates how frequently each of the dimensions, considered separately, corresponds to shortcomings in terms of job quality. On average, in 1991–2018, 33.5% of all substandard jobs paid less than the equivalent of the poverty line, 45.8% dealt with low-productivity tasks, 41.5% did not provide social security coverage and 49% required too few or too many working hours. While some of the jobs classified as being substandard displayed problems in a single dimension, others suffered from shortcomings in two or more dimensions at the same time, as noted earlier. The second column shows how frequently problems existed in two dimensions,2 the following column in three, and the last column in all the dimensions considered. The most commonly arising pair of problems (25.9%) in substandard jobs was low productivity plus the absence of social security coverage; 11.7% of the substandard jobs were associated with problems in terms of earnings, productivity and social protection, while 4.5% involved problems in all four dimensions at one and the same time. 

			Figure 5 shows how much impact each of the dimensions has on the SJI. Panel 5A indicates the relative weight of each dimension in the value of the index at each point in time, while panel 5B gives the dimensional breakdown for the index. As discussed earlier, the fluctuations in the index during
the 1990s do not yield any clear-cut trend, with the starting and ending values for that decade being virtually the same. The situation with respect to the relative shares of each dimension in the index is much the same, as there are no major changes in those shares.

			Table 1
Problematic dimensions of substandard jobs, averages for 1991–2018
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							Social protection

							Hours worked

						
							
							14.8

						
							
							
							
							
							
							
					

				
			

			Source:	Prepared by the author. 

			Note:	The first column corresponds to just one dimension at a time; the others refer to combinations of two, three or four dimensions that exhibit shortcomings.

			Figure 5
Impact of each dimension in the substandard jobs index (SJI), first quarter of 1991–fourth quarter of 2018
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			Source: Prepared by the author. 

			As already noted, the change in the index values for social protection that appeared in 2001 is essentially a reflection of the change in data coverage. During the 2002 crisis, the weight of the earnings and social protection dimensions in the SJI increased and, from 2005 on, there were fewer problems with quality in all the dimensions, although the decreases are less marked for productivity and personal development and for hours worked than they are for the other two dimensions, and their shares in the index therefore increase. It should be borne in mind that problems relating to productivity and development opportunities have been measured using company size as a proxy, which is subject to undesired biases, since jobs may have been classified as being of poor quality when that was actually not the case. The prevalence and larger relative share of this dimension should therefore be viewed with caution. A further consideration is that these kinds of problems are more closely linked to the production structures of the various sectors of activity that are leading the economy’s growth, which, because they are structural in nature, are slower to change. 

			3.	Job quality and economic growth

			An analysis of the empirical evidence and background information suggests that the relationship between economic growth and job quality is not entirely clear during the whole of the period under study. GDP trends can be divided into three distinct periods. The first was a period of economic expansion
(from the first quarter of 1991 to the fourth quarter of 1998) during which GDP grew at a cumulative annual rate of 4.5%, with a short-lived dip in 1995 during the so-called Tequila Crisis. During the second period, marked by recession and crisis (from the first quarter of 1999 to the third quarter of 2002), GDP shrank by a cumulative annual rate of -4.75%, while, in the third, it rebounded, expanding by an annual rate of around 5%.

			As indicated above and as can be seen from figure 6, the SJI did not vary to any significant degree and followed no clear-cut trend during the economic expansion of the 1990s. It was fairly stable in the early years of the recession but then reflected a sharp deterioration during the height of the economic crisis, mainly because inflation seriously eroded the purchasing power of real wages, leaving many households with earnings that were below the poverty line. Although the economy made a comeback in the first few years after the third quarter of 2002, job quality did not improve, and wage earners’ working conditions took a turn for the worse. It was not until well into 2005 that a clearly negative relationship between the SJI and GDP began to take shape, but that trend then continued until 2014. From that time on, job quality either remained flat or deteriorated very slightly, and GDP growth slowed.

			The studies outlined in an earlier section indicate that economic growth, in and of itself, is not enough to improve working conditions for wage earners but that it instead needs to be combined with public policies that help to engender and leverage the virtuous circle that can link growth with job quality. 

			This point was also made in reference to Uruguay by Araya, Brunini and Lavalleja (2013). In a study covering the period from 2006 to 2012, these authors detected a positive trend in a number of the factors involved in the concept of decent work as developed by ILO. They indicate that the sustained growth of real per capita GDP seen during that period played a part in bringing about improvements in job quality, although they also note that this was not the only factor, since policy measures aimed at improving working conditions were also being implemented during those same years. They argue that the strong macroeconomic outcomes witnessed in the 1990s were not enough in themselves to improve social and employment indicators, and they stress the fact that the economic growth model promoted during more recent years differs substantially from the economic model of the 1990s. 

			The positive effect of economic growth on job quality can also be leveraged by other factors, in addition to labour laws and regulations. As noted in other sections of this study, the growth of the Uruguayan economy in the 1990s was coupled with a trade liberalization process that was associated with increased outsourcing, deindustrialization and a reduction in the relative size of the public sector workforce, all of which had direct impacts on job quality. These were also years of high inflation, and the resulting erosion of workers’ real wages is reflected in the earnings dimension of the SJI. 

			Figure 6
The substandard jobs index (SJI) for wage earners and seasonally adjusted GDP, first quarter of 1991–fourth quarter of 2018

			(Range of index: 0–1; base year 2005 = 100)
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			Source: Prepared by the author. 

			This study’s objective is to formalize these ideas by estimating the effect of GDP growth on job quality and then seeking to determine what other factors may have influenced the relationship between those two variables.

			Various approaches can be used to detect what influence labour laws and regulations or other factors had on job quality or on the relationship between job quality and economic growth. For this study, the long-run relationship between the SJI and GDP over the entire period of interest has been estimated as a first step, without incorporating any other variable into the model except for minor adjustments to deal with atypical values. If labour laws and regulations or the characteristics of economic growth are important factors, then a significant long-term relationship of the appropriate sign between the SJI and GDP would not be expected to show up in a finely tuned model with well-behaved residuals. Accordingly, the next step was to estimate the model for the various subperiods while taking the above-mentioned factors into account. 

			The autoregressive distributed lag model (ARDL) was used to analyse the long-run relationship between GDP and the SJI. As a first step, the order of integration of the variables “log(GDP) seasonally adjusted” and “substandard jobs index (SJI)” was analysed, since this method requires the variables to be I(0) or I(1) but not I(2). The augmented Dickey-Fuller test shows that both variables are I(1).

			The cointegration between GDP and the SJI was then analysed by estimating equation (3) for the entire period (the first quarter of 1991 to the fourth quarter of 2018). As may be seen in section A of table 2, the Akaike and Schwarz criteria are not conclusive: one indicates four lags and the other one; in addition, all the models suffer from problems of the non-normality of residuals and heteroscedasticity, and three of the four lags also suffer from problems of autocorrelation. What is more, in no case are the F- and t-statistics significant at 95%, according to the critical values of the tables in Pesaran, Shin and Smith (2001). Consequently, as was intuitively indicated by the analysis of figure 6, it cannot be concluded that a long-run relationship exists between GDP and the SJI throughout the period under study. 

			Table 2
The F-test for a long-run relationship between the variables

			
				
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							∆SJIt=a1SJIt-1 + a2log(GDP)t-1 + ∑aSJIi∆SJIt-i + ∑aGDPt-i∆log(GDP)t-i + ∑anDnt+ a0

						
					

				
				
					
							
							A. First quarter of 1991 to fourth quarter of 2018

						
							
							i=1

						
							
							
							i=2

						
							
							
							i=3

						
							
							
							i=4

						
							
							 

						
					

					
							
							Selection criteria

						
							
							Akaike

						
							
							-7.00

						
							
							 

						
							
							-7.00

						
							
							 

						
							
							-6.96

						
							
							 

						
							
							-7.02

						
							
							*

						
					

					
							
							Schwarz

						
							
							-6.86

						
							
							*

						
							
							-6.80

						
							
							 

						
							
							-6.72

						
							
							 

						
							
							-6.72

						
							
							 

						
					

					
							
							Autocorrelation testsa 

						
							
							SC [χ2 (1)]

						
							
							0.27

						
							
							 

						
							
							0.61

						
							
							 

						
							
							0.00

						
							
							 

						
							
							0.01

						
							
							 

						
					

					
							
							SC [χ2 (4)]

						
							
							0.62

						
							
							 

						
							
							0.20

						
							
							 

						
							
							0.01

						
							
							 

						
							
							0.00

						
							
							 

						
					

					
							
							F-test F (H0: a1=a2=0)b

						
							
							Statistical significance 

						
							
							5.20

						
							
							 

						
							
							4.34

						
							
							 

						
							
							4.49

						
							
							 

						
							
							5.25

						
							
							 

						
					

					
							
							
							*

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							*

						
							
							 

						
					

					
							
							t-test (H0: a1=0)c  

						
							
							Statistical significance

						
							
							-2.39

						
							
							 

						
							
							-2.14

						
							
							 

						
							
							-2.25

						
							
							 

						
							
							-2.60

						
							
							 

						
					

					
							
							Normality of residuals

						
							
							p-value

						
							
							0.00

						
							
							 

						
							
							0.00

						
							
							 

						
							
							0.00

						
							
							 

						
							
							0.00

						
							
							 

						
					

					
							
							Homoscedasticity of residuals

						
							
							p- value

						
							
							No

						
							
							
							No

						
							
							
							No

						
							
							
							No

						
							
							 

						
					

					
							
							B. First quarter of 1991 to fourth quarter of 2004

						
							
							i=1

						
							
							
							i=2

						
							
							
							i=3

						
							
							
							i=4

						
							
							 

						
					

					
							
							Selection criteria

						
							
							Akaike

						
							
							-6.58

						
							
							*

						
							
							-6.52

						
							
							 

						
							
							-6.44

						
							
							 

						
							
							-6.43

						
							
							 

						
					

					
							
							Schwarz

						
							
							-6.36

						
							
							*

						
							
							-6.22

						
							
							 

						
							
							-6.07

						
							
							 

						
							
							-5.98

						
							
							 

						
					

					
							
							Autocorrelation testsa 

						
							
							SC [χ2 (1)]

						
							
							0.28

						
							
							 

						
							
							0.56

						
							
							 

						
							
							0.70

						
							
							 

						
							
							0.04

						
							
							 

						
					

					
							
							SC [χ2 (4)]

						
							
							0.62

						
							
							 

						
							
							0.61

						
							
							 

						
							
							0.52

						
							
							 

						
							
							0.03

						
							
							 

						
					

					
							
							F-test (H0: a1=a2=0)b 

						
							
							Statistical significance

						
							
							0.14

						
							
							 

						
							
							0.09

						
							
							 

						
							
							0.23

						
							
							 

						
							
							0.40

						
							
							 

						
					

					
							
							t-test (H0: a1=0)c 

						
							
							Statistical significance

						
							
							-0.31

						
							
							 

						
							
							-0.02

						
							
							 

						
							
							0.32

						
							
							 

						
							
							0.03

						
							
							 

						
					

					
							
							Normality of residuals

						
							
							p-value

						
							
							0.28

						
							
							 

						
							
							0.11

						
							
							 

						
							
							0.11

						
							
							 

						
							
							0.09

						
							
							 

						
					

					
							
							Homoscedasticity of residuals

						
							
							p-value

						
							
							Yes

						
							
							
							Yes

						
							
							
							Yes

						
							
							
							Yes

						
							
							 

						
					

					
							
							C. First quarter of 2005 to fourth quarter of 2018d 

						
							
							i=1

						
							
							
							i=2

						
							
							
							i=3

						
							
							
							i=4

						
							
					

					
							
							Selection criteria

						
							
							Akaike

						
							
							-8.38

						
							
							*

						
							
							-8.31

						
							
							 

						
							
							-8.25

						
							
							 

						
							
							-8.19

						
							
							 

						
					

					
							
							Schwarz

						
							
							-8.06

						
							
							*

						
							
							-7.91

						
							
							 

						
							
							-7.78

						
							
							 

						
							
							-7.64

						
							
							 

						
					

					
							
							Autocorrelation testsa

						
							
							SC [χ2 (1)]

						
							
							0.85

						
							
							 

						
							
							0.84

						
							
							 

						
							
							0.86

						
							
							 

						
							
							0.79

						
							
							 

						
					

					
							
							SC [χ2 (4)]

						
							
							0.54

						
							
							 

						
							
							0.32

						
							
							 

						
							
							0.37

						
							
							 

						
							
							0.24

						
							
							 

						
					

					
							
							F-test (H0: a1=a2=0)b

						
							
							Statistical significance

						
							
							10.67

						
							
							 

						
							
							8.04

						
							
							 

						
							
							6.98

						
							
							 

						
							
							5.82

						
							
							 

						
					

					
							
							
							***

						
							
							 

						
							
							***

						
							
							 

						
							
							**

						
							
							 

						
							
							**

						
							
							 

						
					

					
							
							t-test (H0: a1=0)c

						
							
							Statistical significance

						
							
							-4.48

						
							
							 

						
							
							-3.90

						
							
							 

						
							
							-3.62

						
							
							 

						
							
							-3.32

						
							
							 

						
					

					
							
							
							***

						
							
							 

						
							
							***

						
							
							 

						
							
							**

						
							
							 

						
							
							**

						
							
							 

						
					

					
							
							Normality of residuals

						
							
							p-value

						
							
							0.11

						
							
							 

						
							
							0.11

						
							
							 

						
							
							0.10

						
							
							 

						
							
							0.14

						
							
							 

						
					

					
							
							Homoscedasticity of residuals

						
							
							p-value

						
							
							Yes

						
							
							
							Yes

						
							
							
							Yes

						
							
							
							Yes

						
							
							 

						
					

				
			

			Source:	Prepared by the author.

			Note:	SJI: substandard jobs index. * significant at 10%; ** significant at 5%; *** significant at 1%.

			a	p-value.

			b	Critical values: 4.78 at 10%, 5.73 at 5% and 7.84 at 1%.

			c	Critical values: 2.91 at 10%, 3.22 at 5% and 3.82 at 1%. 

			d	Dummy values (fe) were included to correct for problems with residuals: d(fe=2005Q4), fe=2005Q2 and fe>=2014Q1. 

			From an analysis of figure 6 it can also be deduced that, while job quality did deteriorate during the recessionary phase of the business cycle (1999–2002), which attests to the negative relationship existing between the two variables, it continued to worsen during the early years of the economic recovery (2003–2004); it was not until 2005 that the negative relationship between the two variables became more apparent and began to move in the expected direction.

			Bearing this in mind, the model was then estimated for two subperiods: from the first quarter of 1991 to the fourth quarter of 2004, and from the first quarter of 2005 to the fourth quarter of 2018 (see sections B and C of table 2). As shown in section B of table 2, during the first of these subperiods (the first quarter of 1991 to the fourth quarter of 2004), the Akaike and Schwarz criteria point to a single lag. The residuals are well behaved in this model, but the F- and t-statistics are not significant, and the hypothesis of cointegration between the variables consequently has to be rejected. It is therefore concluded that no long-run relationship existed between them during that period. 

			The estimates of the model for the second subperiod (the first quarter of 2005 to the fourth quarter of 2018) indicates that a long-run relationship did exist between GDP and the SJI, however, since, at a significance of 99%, the F- and t-statistics of the model with a single lag according to the criteria of Akaike and Schwarz and well-behaved residuals are well above the critical value given in the tables in Pesaran, Shin and Smith (2001). 

			The most suitable specification of the model, in which the order of lags of all the variables is significant, was then defined (see table 3). 

			Table 3
Estimate of the long-run relationship between the substandard jobs index (SJI) and GDP, first quarter of 2005–fourth quarter of 2018

			
				
					
					
					
					
				
				
					
							
							Dependent variable: d(SJI)

						
					

					
							
							Variable

						
							
							Coefficient

						
							
							p-value

						
							
					

				
				
					
							
							SJI(-1)

						
							
							-0.338

						
							
							0.000

						
							
					

					
							
							log(GDP_sa(-1))

						
							
							-0.101

						
							
							0.000

						
							
					

					
							
							d(log(GDP_sa))

						
							
							0.079

						
							
							0.057

						
							
					

					
							
							d(log(GDP_sa(-1)))

						
							
							0.103

						
							
							0.017

						
							
					

					
							
							d(t=2005Q4)

						
							
							-0.012

						
							
							0.000

						
							
					

					
							
							t=2005Q2

						
							
							0.011

						
							
							0.003

						
							
					

					
							
							t>=2014Q1

						
							
							0.006

						
							
							0.001

						
							
					

					
							
							c

						
							
							0.548

						
							
							0.000

						
							
					

					
							
							Normality test

						
							
							0.121

						
							
							
					

					
							
							Autocorrelation test/LM test

						
							
							
							
					

					
							
							SC [χ2 (1)]

						
							
							0.749

						
							
							
					

					
							
							SC [χ2 (4)]

						
							
							0.532

						
							
							
					

					
							
							White heteroscedasticity test

						
							
							
							
					

					
							
							F-statistics

						
							
							1.447

						
							
							Prob. F(7.48)

						
							
							0.209

						
					

					
							
							Obs*R2

						
							
							9.757

						
							
							Prob. χ2 (7)

						
							
							0.203

						
					

					
							
							Scaled explained sum of squares 

						
							
							6.304

						
							
							Prob. χ2 (7)

						
							
							0.505

						
					

				
			

			Source: Prepared by the author.

			According to this estimation, the coefficient for the impact of GDP on the SJI in equilibrium is:

			[image: ]  (4)

			In other words, under the long-term equilibrium conditions apparent from 2005 on, for each percentage point of GDP growth, the SJI decreased by 0.00298. 

			These results confirm that, for the first subperiod (1991–2004), the hypothesized existence of a long-run relationship between GDP and the SJI must be rejected, while, for the second subperiod (2005–2018), we can confirm the cointegration of the two variables and, therefore, the existence of a significant negative long-run relationship between the two. 

			V.	Conclusions

			The main objective of this study was to analyse the connection between job quality and economic growth and to identify factors that could have influenced that relationship in the Uruguayan economy in the period 1991–2018. To that end, a quarterly indicator of substandard urban wage-based employment was constructed using the methodology developed by Alkire and Foster (2007 and 2011). 

			As suggested by intuition, a long-run relationship was not found to exist between the substandard jobs index (SJI) and GDP for the entire period under study because the estimation included a subperiod (1991–2004) during which such a relationship did not appear to exist. That was a time when the labour market was becoming more flexible and the government was playing less of a role in determining the rules of the game in that market. Those years were also marked by deindustrialization, increased outsourcing, a downsizing of the public sector and high inflation ––all factors that also influenced job quality. 

			Starting in 2005, however, a series of policy measures were introduced which, against a backdrop of stronger economic growth, brought about significant improvements in job quality. Those measures included: incentives for the formalization of employment relationships through the Social Security Institute (BPS) and laws governing the rights of outsourced workers that reduced the number of such workers who lacked social security coverage; the reactivation of wage councils, greater emphasis on pay increases for the lowest-paid workers and measures to raise the national minimum wage, all of which helped to reduce the percentage of workers earning less than the equivalent of the poverty line; and a law governing domestic service work, along with the conclusion of agreements in the construction and agricultural industries to help shorten the excessive workdays of employees in certain sectors. It was in this context that the estimation of the relationship between the SJI and GDP in 2005–2018 yielded a significant long-run relationship of the expected sign: the SJI decreased by 0.00298 for every percentage point of growth in economic activity. This suggests that the regulatory and institutional framework for the labour market (labour laws and collective bargaining mechanisms), which during the period in question exhibited certain characteristics that were conducive to improved working conditions, can give rise to significant improvements in job quality for wage earners during times of economic growth. It also suggests, however, that the lack of a relationship between GDP and job quality during the first subperiod was a result both of the types of labour laws and regulations in effect during that time and the characteristics of the economic growth in that period. The methodology used here does not, however, permit the relative importance of each of these factors to be determined. 
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					1	 In 2018, 45.3% of all microenterprise employees worked in the domestic service sector; if this group is combined with persons working in the retail trade, food services and construction industries, the proportion rises to 73%. And if the category is expanded to include those employed in microenterprises in the agricultural, food production, passenger transport (taxis) and other services (all activities that also offer few opportunities for realizing productivity gains, for personal development and for promotion), then the proportion climbs to 85%. In 1991, the corresponding percentages were 53.8%, 75.5% and 87%, respectively. 

				

				
					2	 This does not mean that they exhibit problems only in two dimensions.
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			Abstract

			In 2003, Chile and the Republic of Korea signed the first trans-Pacific free trade agreement (FTA). The two countries’ objectives differed. Chile sought to increase, diversify, and add value to its exports, while the Republic of Korea had the political economy-driven goal of initiating preferential liberalization negotiations, and Chile was seen as an ideal candidate for exploring this path. This paper focuses on the Chilean objectives behind the signing of the Chile-Republic of Korea FTA and therefore considers its effects on Chilean exports. Synthetic control methods are used to assess the impact of the Agreement on exports, in terms of value and number of products. As an extension, the impact of the Agreement on the intensive and extensive margins of Chilean exports to the Republic of Korea is analysed. While the Agreement is found to have had a positive impact on Chilean exports, this effect is non-significant for newly exported products. 
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			I.	Introduction

			The signing of the Chile-Republic of Korea Free Trade Agreement (hereinafter CRKFTA) in 2003 was a milestone in international economic relations, becoming the first trans-Pacific agreement to enter into force, in April 2004. Negotiations on the Agreement began in the late 1990s, in the aftermath of the Asian financial crisis, and for both countries it marked the starting point of a new phase in their engagement with the international economy. For Chile, it was the first agreement with a country on Asia’s Pacific Rim, and for the Republic of Korea it was the beginning of a shift towards preferential trade agreements. Despite being a preferential agreement beyond the scope of the World Trade Organization (WTO), CRKFTA was negotiated within an environment that favoured multilateral negotiations. The Doha Round was launched in 2001, and a number of topics of particular concern to developing economies were supposed to be addressed as part of it. In 2018, fifteen years on from the signing of the Agreement, the international political and economic context had changed. Now, not only have the multilateral negotiations reached an impasse, but debates about the effects of globalization and protectionism have begun in a number of economies. The effects of these kinds of agreement need to be evaluated in this new context, particularly where countries have relied on them for international integration and economic development.

			Chile is amongst those economies that have most actively relied on integration into international markets as a pathway to economic growth and development. This strategy has been heavily based on the signing of preferential trade agreements. Chile has built an extensive network of preferential agreements covering 65 economies, 67% of the world’s population and 88% of global gross domestic product (GDP) (SUBREI, 2022). This active negotiating agenda has spawned an extensive literature covering the political economy principles behind the strategy (Bull, 2008; Gamboa, 2013; Herreros, 2010; Jara, 2005; Sáez, 2002). There is also a growing literature dealing with the effects of free trade agreements (FTAs) on the country (Jean, Mulder and Ramos, 2014; Kuno, Urata and Yokota, 2017; López and Muñoz, 2008; Reyes, 2005; Schiff, 2002), but there is as yet little evidence regarding the bilateral economic relationship between Chile and the Republic of Korea and the effects of CRKFTA on Chilean exports (López, Cáceres and Muñoz, 2022; Rehner, Baeza and Barton, 2015; Schuschny, Durán and De Miguel, 2008). Most literature dealing with the bilateral relationship focuses on the political process leading to the establishment of the FTA (Chung, 2003; Park and Koo, 2007; Sohn, 2001) or on sectoral assessments, with agriculture, a sensitive sector for the Korean economy, being of particular interest (Ahn and Im, 2016; Kim and Choi, 2007; Moon, Seok and Kim, 2018). There is thus a gap in the literature where the assessment of this agreement is concerned, and this has resulted in a policymaking deficit, as most official reports rely wholly on descriptive statistics dealing with export volumes, leading products or the number of products traded (DIRECON, 2005, 2006, 2007 and 2011).

			The purpose of this paper is to examine the impact of CRKFTA on Chilean exports, in respect both of value and of the number of products. Specifically, a synthetic control method is used to compare the trajectories of these variables before and after the FTA. The reduction of trade barriers (particularly tariffs) is expected to lead, first, to an increase in export volumes for existing products and, second, to the establishment of new trading relationships (measured by the incorporation of new products into the export basket). A positive impact is found for both variables. As an extension, and following López, Cáceres and Muñoz (2022), this paper also looks into the impact of CRKFTA on the intensive and extensive margins of trade. Here, it is found that while there has been a positive impact on the intensive margin, the results for the extensive margin are inconclusive. 

			The paper is structured as follows. After this introduction, the section II reviews the negotiating process and main features of CRKFTA and some stylized facts connected with the bilateral trade relationship. Section III presents the methodological framework, with an analysis of the synthetic control method that particularly emphasizes its use in trade policy analysis. Section IV contains the data and analytical results for Chile’s total exports to the Republic of Korea and the number of products composing its export basket. As an extension of these results, section V provides a disaggregated analysis of the intensive and extensive margins of trade. Lastly, section VI discusses the estimation results and offers some concluding remarks.

			II.	The Chile-Republic of Korea Free Trade Agreement

			Following the return to democracy in the early 1990s, and as a complement to extensive unilateral trade liberalization, Chile embarked on a broad agenda of preferential trade negotiations to open up markets (López and Muñoz, 2015; Van Klaveren, 2011). As part of this agenda, the Asia-Pacific region was a natural partner, and Chile sought entry to the recently formed Asia-Pacific Cooperation Forum (APEC), which it obtained in 1994, just when the Bogor Goals were set (Jara, 2005). Chile then sought to strengthen its regional and bilateral ties with the region, as it had already embarked on a quest for preferential trade agreements as part of its market opening reforms (Herreros, 2010; Schuschny, Durán and De Miguel, 2008; Wilhelmy, 2010). With the benefit of these reforms and its geographical location on the Pacific Ocean, the country expected to be a platform for trade between the two regions. This objective was in doubt, however (Artaza, 2007), as there was a need for new instruments and alliances to take full advantage of existing and potential relationships. In this context, an FTA with the Republic of Korea would provide not only preferential access to an important market, but a model for access to other economies in the region (Jara, 2005).

			At the same time, the Republic of Korea was undertaking a complete overhaul of its economic approach in the aftermath of the Asian financial crisis of 1997–1998. Observing the rise of preferential trade agreements and the erosion of multilateral preferences worldwide, the Republic of Korea departed from its long-standing support for the WTO negotiations and initiated its own preferential process with Chile (Cheong, 2003; Kim, 2003; Ministry of Foreign Affairs, 2002; Park and Koo, 2007; Sohn, 2001). 

			In this context, Chile and the Republic of Korea announced during the meeting of APEC leaders held in Auckland, New Zealand in 1999 that they intended to negotiate a bilateral FTA. After six negotiating rounds, the Agreement was signed on 15 February 2003. Following both parliaments’ approval, CRKFTA entered into force on 1 April 2004 (OAS, 2019), becoming the first FTA between a Latin American and an Asian economy (López, Cáceres and Muñoz, 2022). 

			For the Chilean government authorities, the Agreement meant international recognition for its trade policy orientation and an opportunity to increase and diversify its exports (DIRECON, 2002). The objective was to take advantage of Chile’s position as the first country to gain preferential access to one of Asia’s main economies, allowing it to increase its exports, particularly of new and more sophisticated products. In the case of the Republic of Korea, considerations of economic, political and diplomatic leverage were what motivated it to pursue the Agreement. The potential costs of trade with Chile for the Republic of Korea’s uncompetitive sectors such as agriculture (which remained protected) were minimal, and its accumulated experience in such negotiations made Chile an ideal candidate for the Republic of Korea’s first FTA (Park and Koo, 2007; Sohn, 2001). 

			CRKFTA was based on the WTO agreements, taking into consideration the ongoing Doha Development Agenda (DDA). However, it followed texts previously negotiated by Chile (with Mexico and Canada) and went beyond the scope of the DDA, with WTO+ and WTO-X provisions. The text incorporated the chapters usually negotiated at the time in preferential agreements, including regulations for trade in goods and services, investment, intellectual property, and government procurement (DIRECON, 2002). As mentioned above, the main difference between the two economies was their approach towards agricultural trade liberalization. While this sector had become one of Chile’s most important export clusters, for the Republic of Korea it was sensitive and protected. In the final agreement, some agricultural products were treated as “exceptions to liberalization”, and a “seasonal tariff system” was imposed on Chilean wines for the first 10 years (ICTSD, 2004). Thus, merchandise trade liberalization was scheduled into different periods of tariff reduction, with special time frames for sensitive products (agriculture) and a system of quotas, including a DDA category subject to revision after the conclusion of the multilateral negotiations (see table 1). 

			Table 1
Chile-Republic of Korea Free Trade Agreement tariff reduction schedule

			
				
					
					
					
					
					
					
				
				
					
							
							Category

						
							
							Republic of Korea

						
							
							
							Chile

						
					

					
							
							No. of items

						
							
							Share
(Percentages)

						
							
							
							No. of items

						
							
							Share
(Percentages)

						
					

					
							
							Immediate

						
							
							9 470

						
							
							87.20

						
							
							
							2 422

						
							
							41.4

						
					

					
							
							Most favoured nation 0% 

						
							
							750

						
							
							6.70

						
							
							
							-

						
							
							-

						
					

					
							
							5 years

						
							
							701

						
							
							6.30

						
							
							
							2 018

						
							
							34.5

						
					

					
							
							7 years

						
							
							35

						
							
							0.30

						
							
							
							14

						
							
							0.2

						
					

					
							
							9 years

						
							
							1

						
							
							0.01

						
							
							
							-

						
							
							-

						
					

					
							
							10 years

						
							
							262

						
							
							2.30

						
							
							
							1 194

						
							
							20.4

						
					

					
							
							10 years seasonal basis

						
							
							1

						
							
							0.01

						
							
							
							-

						
							
							-

						
					

					
							
							13 years (5 years exempt)

						
							
							-

						
							
							-

						
							
							
							152

						
							
							2.6

						
					

					
							
							16 years 

						
							
							12

						
							
							0.11

						
							
							
							-

						
							
							-

						
					

					
							
							Quotas

						
							
							24

						
							
							0.20

						
							
							
							-

						
							
							-

						
					

					
							
							Doha Development Agenda

						
							
							373

						
							
							3.30

						
							
							
							-

						
							
							-

						
					

					
							
							Exceptions

						
							
							21

						
							
							0.20

						
							
							
							54

						
							
							0.9

						
					

				
			

			Source:	General Directorate of International Economic Relations (DIRECON), “Tratado de Libre Comercio (TLC) entre Chile y Corea”, Santiago, 2002 [online] http://www.sice.oas.org/tpd/chl_kor/studies/antecedentes_s.pdf.

			1.	Trade flows between Chile and the Republic of Korea: some stylized facts

			Although Chile has based its economic development model on engagement with international markets, it is recognized that diversifying and adding value to the country’s export basket remain a challenge. Chile’s economic structure is based on the exploitation of natural resources, and it has not been able to move up value chains, i.e., export more technology-intensive products. As seen in figure 1, since the 1990s, when the strategy of signing bilateral and preferential trade agreements was applied, the composition of the Chilean basket of exports to the world has been dominated by mineral products. When considered by technological composition, exports mostly comprise commodities or resource-based manufactures (see figure 2). 

			It was in this context that the authorities decided that signing FTAs was the route to the development of new economic sectors. FTAs were expected to help diversify and increase the value added of the country’s industries by opening up new overseas markets, including the Republic of Korea. The first indication of the impact of CRKFTA on trade flows is provided by a descriptive analysis of trends following its entry into force in 2004. As seen in figure 3, exports grew at an exponential rate until the turmoil of the financial crisis in 2009, since when they have behaved erratically, which is consistent with the slow recovery of the global economy. Nevertheless, Chile’s exports in 2017 were four times as high as before CRKFTA, a fact that is highlighted in most government reports (DIRECON, 2011).

			Figure 1
Exports from Chile to the world by sectoral composition, 1996–2018

			(Percentages)

			[image: ]

			Source: Prepared by the authors, on the basis of information from the United Nations Commodity Trade Statistics Database (COMTRADE) [online] https://comtrade.un.org/.

			Figure 2
Exports from Chile to the world by technological composition (Lall classification), 1996–2018 

			(Percentages)

			[image: ]

			Source:	Prepared by the authors, on the basis of Information from the United Nations Commodity Trade Statistics Database (COMTRADE) [online] https://comtrade.un.org/.

			Figure 3
Total exports from the Republic of Korea to Chile and from Chile to the Republic of Korea, 1996–2017

			(Billions of dollars)

			[image: ]

			Source:	Prepared by the authors, on the basis of information from the United Nations Commodity Trade Statistics Database (COMTRADE) [online] https://comtrade.un.org/.

			As shown in figure 4, the number of products exported (at the six-digit level of the Harmonized Commodity Description and Coding System) also grew for both countries after CRKFTA (López, Cáceres and Muñoz, 2022). For Chile, it grew from 117 in 1996 to 428 in 2017, while for the Republic of Korea it increased from 723 to 1,349 in the same period. Yoon (2015) shows that for the Republic of Korea, the number of firms trading with Chile multiplied around threefold, with over 200 companies entering the Chilean market each year. 

			In 2015, as part of the work of the ninth CRKFTA Free Trade Commission, the intention to modernize CRKFTA was announced (DIRECON, 2015). This was based on the positive overall numbers following the application of the Agreement, the rise of new trade topics and the slowing of multilateral negotiations at WTO. The negotiations to modernize the Agreement were launched in 2018, with the first round taking place in Seoul (November 2018) and the second in Santiago (July 2019), covering trade facilitation, gender, environment, anti-corruption, intellectual property and labour issues, amongst others (SUBREI, 2019). The negotiations are currently stalled, but both countries have acknowledged the need to continue to update the Agreement provisions and proclaimed their intention of doing so, considering the needs of the current trade environment. 

			Even though an examination of CRKFTA reveals positive results overall, since the volume of exports and the number of products have grown, this growth is mostly explained by traditional products. The Chilean export basket has not undergone significant modifications since the Agreement entered into force, but remains dominated by copper and mineral products. As shown in table 2, the top export products were almost the same in 2017, 14 years on from implementation of the FTA, as they were in 2003, before it entered into force. It may be argued that there was a large decrease in the refined copper category, which dropped from 45% to 26% of the total in the period. However, most of this relative decrease was explained by the rise of other mineral products, such as copper ores, lithium, molybdenum and zinc, so that the share of commodities and minerals remained substantial within the overall basket. The growth among the top export products of the residual component (“other exports”), whose share rose from 11% to nearly 22% in the period examined, may also be pointed to. This growth was accounted for by the incorporation of new products, particularly agricultural and food products. Nevertheless, the volumes exported, while significant for the companies and sectors concerned, are still relatively minor in the overall composition of the Chilean basket and thus do not represent any substantive change in the export mix, diversification or increase in the value added of Chilean exports to the Korean market. 

			Figure 4
Products exported from the Republic of Korea to Chile and from Chile to the Republic of Korea, 1996–2017

			(Numbers)

			[image: ]

			Source:	Prepared by the authors, on the basis of Information from the United Nations Commodity Trade Statistics Database (COMTRADE) [online] https://comtrade.un.org/.

			Table 2
Main products exported from Chile to the Republic of Korea

			(Thousands of dollars and percentages)

			
				
					
					
					
					
					
					
					
				
				
					
							
							2003

						
							
							
							2017

						
					

					
							
							Product

						
							
							Amount (Dollars)

						
							
							Share (Percentages)

						
							
							
							Product

						
							
							Amount
(Dollars)

						
							
							Share
(Percentages)

						
					

					
							
							Copper, refined

						
							
							494 870.59 

						
							
							45.51

						
							
							
							Copper, refined

						
							
							1 008 769.93 

						
							
							26.52

						
					

					
							
							Copper ores

						
							
							144 107.33 

						
							
							20.72

						
							
							
							Copper ores

						
							
							 932 028.39 

						
							
							24.50

						
					

					
							
							Alcohols

						
							
							100 617.90 

						
							
							7.84

						
							
							
							Lithium

						
							
							 218 211.47 

						
							
							5.74

						
					

					
							
							Chemical wood pulp, soda or sulphate, other than dissolving grades, semi-bleached or bleached, coniferous

						
							
							 68 310.43 

						
							
							4.24

						
							
							
							Chemical wood pulp, soda or sulphate, other than dissolving grades, semi-bleached or bleached, non-coniferous

						
							
							 202 060.43 

						
							
							5.31

						
					

					
							
							Meat

						
							
							 45 107.73 

						
							
							2.85

						
							
							
							Copper, unrefined

						
							
							 189 194.03 

						
							
							4.97

						
					

					
							
							Copper, refined, unwrought

						
							
							 42 932.77 

						
							
							2.76

						
							
							
							Zinc

						
							
							 125 255.62 

						
							
							3.29

						
					

					
							
							Chemical wood pulp, soda or sulphate, other than dissolving grades, semi-bleached or bleached, non-coniferous

						
							
							 36 956.12 

						
							
							1.89

						
							
							
							Lumber, coniferous (softwood) thickness less than 6 mm

						
							
							 112 899.14 

						
							
							2.97

						
					

					
							
							Wood pulp (unbleached)

						
							
							 36 091.90 

						
							
							1.60

						
							
							
							Molybdenum

						
							
							 101 924.67 

						
							
							2.68

						
					

					
							
							Iron ores

						
							
							 31 000.40 

						
							
							1.45

						
							
							
							Meat

						
							
							 99 761.31 

						
							
							2.62

						
					

					
							
							Other exports

						
							
							 29 319.62 

						
							
							11.14

						
							
							
							Other exports

						
							
							 813 634.28 

						
							
							21.39

						
					

				
			

			Source:	Prepared by the authors, on the basis of Information from the United Nations Commodity Trade Statistics Database (COMTRADE) [online] https://comtrade.un.org/.

			What is seen, then, is a fairly unchanging mix of exports from Chile to the Republic of Korea, dominated by natural resources with low value added. As shown in figure 5, the prevalence of mineral products has remained relatively stable over the last few years, as they have continued to account for over 60% of total exports to the Korean market. Probably the most interesting shift in the composition of exports has been that from raw agricultural products to food products, which could imply the development of a processing industry in this sector to supply Korean demand. When the composition of the export basket by technological content is examined (see figure 6), it can be seen that although commodity exports have dropped, Chile has not been able to move up the export value chain beyond resource-based manufactures. Despite there being an FTA in force, the mix of Chilean exports to the Republic of Korea does not differ from the overall export basket. 

			Figure 5
Exports from Chile to the Republic of Korea by sectoral composition, 1996–2018

			(Percentages)

			[image: ]

			Source:	Prepared by the authors, on the basis of information from the United Nations Commodity Trade Statistics Database (COMTRADE) [online] https://comtrade.un.org/.

			Research is needed for sound policymaking. In a context where the traditional understanding of trade liberalization is being challenged and the focus is on renegotiation of trade agreements, there is a need for assessments that can contribute to the discussions. After 15 years, CRKFTA should have had an appreciable effect on Chilean exports, i.e., it should have increased both the volume and the number of products traded. From that premise, this article derives its main working hypothesis, which is that CRKFTA has had a positive impact on Chilean exports to the Republic of Korea as measured by both the value and the number of products exported because of the removal of trade barriers under the Agreement. 

			Figure 6
Exports from Chile to the Republic of Korea by technological composition (Lall classification), 1995–2018

			(Percentages)

			[image: ]

			Source:	Prepared by the authors, on the basis of United Nations Conference on Trade and Development (UNCTAD).

			III.	Methods and data

			A synthetic control method (SCM) was implemented to test the impact of CRKFTA on Chilean exports. First described by Abadie and Gardeazabal (2003), this method proposes the creation of a synthetic control constructed as a weighted combination of potential control countries to approximate the most relevant characteristics of the country affected by an intervention (in this case the FTA) (Billmeier and Nannicini, 2013). The essence of the model is to take pre-treatment treated outcomes as benchmarks to choose units that will predict treated counterfactuals (Xu, 2017). Hence, a synthetic unit is created to estimate the trajectory of the dependent variable if the treatment had not taken place. This synthetic unit is constructed by contrasting the case study’s pre-treatment data with a selection of a similar untreated population (depending on the unit of analysis this could range, for example, from countries to cities or neighbourhoods). 

			While this methodology has been widely used in the assessment of social policy outcomes (Eren and Ozbeklik, 2016; Kreif and others, 2016; Peri and Yasenov, 2015), SCM is quite new as a methodological approach for assessing trade policy reforms. Billmeier and Nannicini (2013) investigated the impact of economic liberalization on real per capita GDP in a worldwide sample of countries, comparing the post-liberalization GDP trajectory of treated economies with the trajectory of a combination of similar but untreated economies. Other studies have focused on the impact of specific agreements on trade flows (Aytu[image: ] and others, 2017; Hannan, 2017). One of the areas that had gained most attention in the literature is the impact of trade agreements on social conditions such as health and mortality (Baggio and Chong, 2020; Barlow, 2018; Barlow and others, 2017; Olper, Curzi and Swinnen, 2018).

			Following the literature (Abadie and Gardeazabal, 2003; Billmeier and Nannicini, 2013), a panel of Ic+1 countries in T periods will be considered, where country 𝑖 signs an FTA at time 𝑡0 < 𝑡, while the rest of the sample does not. The effect of the treatment (FTA) on country 𝑖 at time 𝑡 is expressed as follows:

			[image: ]  (1)

			where Yit (1), Yit (0), stand for the potential outcomes with and without treatment, respectively. The absence of counterfactual Yit (0) in the treatment effect complicates the estimates, so the interest of this paper relies on the estimation of the vector of dynamic effects (τ𝑖,T0+1,…,τ𝑖,T). To deal with this situation, Abadie, Diamond and Hainmueller (2010) propose the following model:

			[image: ]  (2)

			where δt is an unknown common term with constant factor loadings across units; Xj is a vector of relevant observed covariates (not affected by the intervention) and θt the related vector of parameters; μj is a specific country unobservable, with λt representing the unknown common factor; and, lastly, εjt are transitory shocks with zero mean. W=(w1,…,wIC)´ can be defined as a generic (ICx1) vector of weights such that wj ≥0 and ∑wj =1, where every value of W represents a possible counterfactual for a country 𝑖, and [image: ] ks Yjs represents a linear combination of pre-treatment outcomes, such that W*:

			[image: ]  (3)

			Then

			[image: ]  (4)

			is an unbiased estimator of the average treatment effect, τit. With the estimations formulated, the next section reviews data collection and the results of the regressions.

			IV.	Data and discussion of the results

			We tested the hypothesis by constructing synthetic countries to mimic the trade relationship between Chile and the Republic of Korea. For Chilean exports to the Republic of Korea, the focus was placed on Latin American economies3 with a view to obtaining a pool of potential economies that were “similar” to the treated economy. To arrange the sample, we used United Nations (2019) data for trade flows, analysing them at the six-digit level of the Harmonized Commodity Description and Coding System. Discrepancies were noted in countries’ reported exports to the Republic of Korea, so mirror statistics were used to confirm their actual exports. For consistency, data reported by the Republic of Korea on imports from Latin American economies were considered. Data from the World Bank’s World Development Indicators4 were used to construct control variables. With this information, SCM estimations were conducted for two outcome variables: total exports and the number of products. Tables 3 and 4 show the covariate and outcome means for each variable. 

			Table 3
Mean values of covariates and outcome variables for exports by value, 1996–2018

			
				
					
					
					
				
				
					
							
							Covariate

						
							
							Chile

						
							
							Synthetic control unita

						
					

					
							
							Exports by value
(Thousands of dollars)

						
							
							899 485.9

						
							
							856 013.7

						
					

					
							
							Gross domestic product (GDP)
(Logarithm)

						
							
							9.138665

						
							
							8.928961

						
					

					
							
							Per capita GDP
(Logarithm)

						
							
							25.67762

						
							
							26.68654

						
					

					
							
							Trade as a share of GDP
(Percentages)

						
							
							58.944

						
							
							56.44168

						
					

					
							
							Exports as a share of GDP
(Percentages)

						
							
							29.84957

						
							
							26.23024

						
					

					
							
							Bilateral distance
(Kilometres)

						
							
							18 345

						
							
							16 520.49

						
					

					
							
							Root mean squared prediction error

						
							
							164 710.7

						
					

				
			

			Source:	Prepared by the authors.

			a	Composed of Argentina (0.701) and Panama (0.299).

			Table 4
Mean values of covariates and outcome variables for the number of products, 1996–2018

			
				
					
					
					
				
				
					
							
							Covariate

						
							
							Chile

						
							
							Synthetic control unita

						
					

					
							
							Exports by value
(Thousands of dollars)

						
							
							899 485.9

						
							
							116 996.6

						
					

					
							
							Number of products

						
							
							132.75

						
							
							127.5738

						
					

					
							
							Population

						
							
							1.52e+07

						
							
							1.74e+07

						
					

					
							
							Trade as share of gross
domestic product (GDP)
(Percentages)

						
							
							58.944

						
							
							73.43621

						
					

					
							
							GDP 

						
							
							1.42e+11

						
							
							1.50e+11

						
					

					
							
							Per capita GDP
(Dollars)

						
							
							9 321.878

						
							
							7 612.003

						
					

					
							
							Root mean squared prediction error

						
							
							23.27647

						
					

				
			

			Source:	 Prepared by the authors.

			a	 Composed of Mexico (0.15), Panama (0.334) and Uruguay (0.516).

			As shown in figures 7 and 8, CRKFTA seems to have had a significant effect on Chilean exports to the Republic of Korea in terms of both the value and number of products. For the period before the signing of the FTA (treatment), common trajectories can be observed between Chile and “synthetic Chile”. Since 2004, the year in which the Agreement entered into force, Chilean exports have grown at a greater rate. The effect is constrained in the period 2008–2009 because of the financial crisis. It is interesting to note that the impact on exports during the crisis (in terms of value) was greater for Chile than for the synthetic control unit. Although both saw a decrease, the effect was much more significant for Chile, revealing this economy’s exposure to international trade. 

			Hence, it can be concluded that CRKFTA has had a positive and significant effect on Chilean exports, in terms of both the value and the number of products. Although the number of products traded with the Republic of Korea can be seen to have increased as result of the Agreement, this analysis only covers aggregate numbers and provides no insight as to which products explain trade growth. For this, an extension of the model is proposed. Following López, Cáceres and Muñoz (2022), the next section will look at the extensive and intensive margins of trade, to see whether the increase in exports by value is due to the appearance of new products or growth in existing ones. This will test whether the objective of diversifying the Chilean export basket has been accomplished.

			Figure 7
Chile and synthetic control unit: total exports by value, 1996–2018

			(Billions of dollars)

			[image: ]

			Source:	Prepared by the authors.

			Note:	The covariates are trade by value, gross domestic product (GDP), per capita GDP, trade as a share of GDP, exports as a share of GDP and bilateral distance. The synthetic control unit is composed of Argentina (0.701) and Panama (0.299).

			Figure 8
Chile and synthetic control unit: exported products, 1996–2018

			(Numbers)

			[image: ]

			Source:	Prepared by the authors.

			Note:	The covariates are total exports, population, trade as a share of gross domestic product (GDP), GDP and per capita GDP. The synthetic control unit is composed of Mexico (0.15), Panama (0.334) and Uruguay (0.516).

			V.	Extension: extensive and intensive margins

			The results set out above show a positive effect of CRKFTA on Chilean exports to the Republic of Korea. To correctly attribute the origin of this impact, however, it is necessary to extend the analysis to trade flows at the product level since, as pointed out in the descriptive analysis of exports above, it is possible that this growth may have been largely confined to products already traded between the two economies. In other words, this effect may not be evenly distributed amongst products, as those with pre-established trading networks could be benefiting more from the Agreement. From this we derive a second hypothesis, which is that owing to the different factors affecting trade relations, CRKFTA has had a stronger effect on goods that were already being exported (intensive margin of trade) than on new products (extensive margin of trade).

			To test this hypothesis, exports were divided into two groups: those already being exported before the Agreement was signed and the rest. Figure 9 presents export values differentiated between these two categories. It should be remembered that most growth may be explained by products that were already being exported to the trading partner, so that although new products have been incorporated into the export basket, their weight in the bilateral trade is minimal.

			Figure 9
Exports from Chile to the Republic of Korea: disaggregation into intensive and extensive margins, 1996–2017

			(Billions of dollars)

			[image: ] 

			Source:	Prepared by the authors, on the basis of information from the United Nations Commodity Trade Statistics Database (COMTRADE) [online] https://comtrade.un.org/.

			Although removing trade barriers may boost bilateral trade, the effect may differ between different goods. A way to understand this difference is to study the intensive and extensive margins of trade, analysing the impact of CRKFTA on each. As argued by Chaney (2008), trade barriers impact two different margins, the intensive margin, defined by how much the volume of each existing exporter’s exports changes, and the extensive margin, defined by how much new entrants export. To differentiate the two margins, Besedeš and Prusa’s (2011) methodology is followed. Bilateral trade is defined in equation (5):

			[image: ]  (5)

			where Vt is the value of exports in year t, Nk,t is the number of export relationships and vk,t  is the average value per relationship. The number of relationships will change over time, with some products sustaining their participation in bilateral trade (survival-stayers) so that there is a deepening relationship, some products dropping out (failure) and some newcomers appearing (entry). The authors formulate this as stated in equation (6), where [image: ] denotes the hazard rate of a relationship in industry z (the probability in sector z of a product leaving or entering the relationship). 

			[image: ]  (6)

			Summing up, and as stated in equation (7), trade flows may be explained by an intensive and an extensive margin, covering existing [image: ] and new  [image: ] trade flows between two economies. 

			[image: ]  (7)

			1.	Discussion

			In the light of the differences between the two margins, SCM is used to analyse the impact of CRKFTA on these dimensions. We first consider the intensive margin of trade, meaning the impact that the Agreement has had on products already being exported to the Republic of Korea at the time the FTA was signed. Table 5 presents the covariate and outcome means for each variable. In this case, Brazil and Ecuador form the synthetic control country. 

			Table 5
Mean values of covariates and outcome variables for the intensive margin of trade, 1996–2018

			
				
					
					
					
				
				
					
							
							Covariate

						
							
							Chile

						
							
							Synthetic control unita

						
					

					
							
							Total exports (Thousands of dollars)

						
							
							899 485.9

						
							
							805 139.3

						
					

					
							
							Number of products

						
							
							132.75

						
							
							316.4165

						
					

					
							
							Population

						
							
							1.52e+07

						
							
							1.12e+08

						
					

					
							
							Root mean squared prediction error

						
							
							178 060.6

						
					

				
			

			Source:	Prepared by the authors.

			a	Composed of Brazil (0.621) and Ecuador (0.379).

			As seen in figure 10 below, the impact of CRKFTA on the intensive margin of trade is significant and repeats the patterns shown for the total value of exports. Thus, since the Agreement came into force in 2004, these exports have grown at a higher rate than would have been expected without the treatment. The 2008 financial crisis had a profound impact on these flows, equivalent to that presented in figure 5. This is not surprising, as the descriptive analysis of Chilean exports showed that most of their value was accounted for by the type of products dealt with in that chart. 

			Lastly, the results for the extensive margin, i.e., the impact of the Agreement on new products entering the export basket, were analysed. As shown earlier, there has been substantial growth in the number of products exported, and the results indicate a positive impact of the FTA on these numbers. Nevertheless, trade volumes for these new products do not appear to be significant in the overall basket. Constructing a synthetic control country is a way of measuring whether there has been an impact for these new products. Table 6 shows the covariate and outcome means for each variable, in this case using a combination of Argentina, Mexico, Panama and Uruguay. 

			Figure 10
Chile and synthetic control unit: intensive margin of trade, 1996–2018

			(Billions of dollars)

			[image: ]

			Source:	Prepared by the authors.

			Note:	The covariates are total exports, the number of products and population. The synthetic control unit is composed of Brazil (0.621) and Ecuador (0.379).

			Table 6
Mean values of covariates and outcome variables for the extensive margin of trade, 1996–2018

			
				
					
					
					
				
				
					
							
							Covariate

						
							
							Chile 

						
							
							Synthetic control unita

						
					

					
							
							Total exports
(Thousands of dollars)

						
							
							899 485.9 

						
							
							109 549.3

						
					

					
							
							Number of products

						
							
							132.75 

						
							
							116.3074

						
					

					
							
							Population

						
							
							1.52e+07

						
							
							1.68e+07

						
					

					
							
							Extensive margin
(Thousands of dollars)

						
							
							6 901.113

						
							
							6 528.818

						
					

					
							
							Bilateral distance
(Kilometres)

						
							
							18 345

						
							
							17 388.83

						
					

					
							
							Gross domestic product (GDP)

						
							
							1.42e+11

						
							
							1.43e+11

						
					

					
							
							Per capita GDP
(Dollars)

						
							
							9 321.878

						
							
							7 862.958

						
					

					
							
							Root mean squared prediction error

						
							
							8 289.736

						
					

				
			

			Source:	Prepared by the authors.

			a	Composed of Argentina (0.076), Mexico (0.116), Panama (0.245) and Uruguay (0.564).

			Figure 11 shows the results for this case, in which, as presented, there is no correlation between the Agreement and the extensive margin value. From these results, it is not possible to conclude that the Agreement has had a positive impact on the value of these exports. Although it has allowed new products to enter the market, this has not guaranteed success or sustained growth for them. 

			Here, the scope of an FTA must be emphasized. While instruments of this kind provide preferential access to third markets and legal certainty (Mitchell and Voon, 2008), they do not produce trade. FTAs facilitate these relationships, but for full advantage to be taken of their preferences, other complementary policies such as industrial or trade promotion policies are needed. This is particularly true for new products, as entering a foreign market requires not only preferential access, but also business networks, logistics, marketing and other factors beyond the scope of an FTA. These instruments need to be seen in this perspective, and complementary policies and actions are always required if their objectives of diversifying and adding value to the export basket are to be fully accomplished. 

			Figure 11
Chile and synthetic control unit: extensive margin of trade, 1996–2018

			 (Thousands of dollars)

			[image: ]

			Source:	Prepared by the authors.

			Note:	The covariates are total exports, the number of products, population, bilateral distance, gross domestic product (GDP) and per capita GDP. The synthetic control unit is composed of Argentina (0.076), Mexico (0.116), Panama (0.245) and Uruguay (0.564).

			VI.	Concluding remarks

			The objective of this paper was to assess the effect of the FTA between Chile and the Republic of Korea on Chilean exports using an alternative methodology to those traditionally employed to assess trade policy, namely the synthetic control method. By generating a control variable, this method serves to estimate the effect of a treatment (signing the FTA) on trade flows. The relevance of this type of evaluation lies in both its academic and its public policy contributions. First, it provides new evidence and methods for the study of international economic relations, specifically here the bilateral relationship between Chile and the Republic of Korea, a field of study that has not attracted a great deal of attention in the specialized literature. Second, through this academic contribution, it generates inputs for the development of better public policies by identifying the effects of agreements, which is particularly relevant at a time when trade policy is being re-examined.

			From the results obtained, it can be concluded that the agreement between Chile and the Republic of Korea has had a positive effect on Chilean exports to the Asian country, confirming the first hypothesis. A “synthetic country”, composed of other Latin American economies that have not signed agreements with the Republic of Korea, was created to generate a control variable unaffected by the FTA. This synthetic country was contrasted with the actual values to isolate the effect attributable to the trade agreement. The total value and number of products exported by this “synthetic country” proved to be significantly less than the actual figures, reinforcing the thesis that the Agreement has had a positive impact on trade flows. However, when the analysis was extended to trade margins, the results showed that the effect was largely confined to products already being exported to the Republic of Korea prior to the trade agreement (intensive margin), while for new products the relationship was inconclusive, which bears out the second hypothesis. Therefore, the objective of diversifying and adding value to the Chilean export basket has not been fully accomplished. This is consistent with the latest estimates made by López, Cáceres and Muñoz (2022) using a different methodology, the conclusion from which is that although there have been positive effects on exports, these effects are more significant for products already in the export basket than for new products.

			The positive effect of the FTA on Chilean exports is easily explained by the benefits deriving from the tariff preferences contained in the Agreement and by the legal certainty that it provides. Accordingly, the Agreement has allowed trade relations between the two countries to develop more than would have been expected without it. This is illustrated by the lower rate of growth in total exports and the number of products estimated for the synthetic country. However, the inconclusive results for the evolution of the new products added to the export basket (extensive margin of trade) point to the need for further analysis of the Agreement and its impact on different goods. 

			FTAs are instruments that facilitate the development of trade relations, as indicated above, mainly by providing tariff preferences and legal certainty, but these are not sufficient conditions for the creation of trade. Other factors are critical if a sustained trade relationship is to be achieved, such as the establishment of business networks, an understanding of the destination market and its consumers, effective marketing campaigns to achieve the penetration of new products, and a diversified export supply. 

			Taking these factors into consideration, it may be concluded that the products already present in the bilateral relationship (identified as the intensive margin) may already have achieved most of these conditions, so that they have been able to benefit fully from the FTA preferences. In the case of new products, the Agreement grants preferential access, which explains the increase in their number, but this is not a sufficient condition, as it does not ensure growth in terms of value (amounts traded) and market development, with the result that the FTA has not had a statistically significant impact on their volume. The limitations of quantitative research must be acknowledged, however, since it only looks at overall numbers and not at the specific actions taken by companies and the public authorities in relation to the market. Hence, further research is needed to fully understand the impact of CRKFTA, including qualitative methodologies that can complement and yield further analysis of these results.

			The findings give rise to a number of recommendations, in relation to both the literature and the formulation and implementation of public policies. First, with respect to the literature, the consistency of the results obtained with other methodologies used for the ex post analysis of trade reforms (such as gravity models) makes it necessary to point out that the synthetic control method can be a useful tool for such assessments , opening up opportunities to analyse the impact of trade agreements not only on trade flows, but also on other economic and social variables, and thereby obtain a better understanding of their effects. Then, the results show that the Agreement has had a positive impact overall on Chilean exports to the Republic of Korea, but that these remain concentrated in certain products, so that the desired trade diversification has not been achieved. This line of research needs to be strengthened with empirical sectoral studies to analyse the specific trajectory of different products. It is important to complement this kind of quantitative methodology with other methods in order to fully understand the factors explaining trade flows. 

			All the foregoing is relevant because of the contribution that these studies can make to the correct formulation and implementation of public policies. As noted, an explicit objective of Chile in negotiating this agreement was to diversify and add value to its export basket, an aim that has not been fulfilled. The results highlight the need to implement policies that can supplement FTAs. FTAs only create the conditions for the promotion of a country’s trade: how trade develops will depend actively on other factors that are beyond the competence of trade policy. Thus, Chile should treat FTAs as instruments for export development, not a sufficient condition, and look to the formulation of industrial and business promotion policies and to the entrepreneurial spirit of its companies to meet the objective of diversifying and adding value to its export basket. 

			Bibliography

			Abadie, A., A. Diamond and J. Hainmueller (2010), “Synthetic control methods for comparative case studies: estimating the effect of California’s tobacco control program”, Journal of the American Statistical Association, vol. 105, No. 490, Milton Park, Taylor & Francis.

			Abadie, A. and J. Gardeazabal (2003), “The economic costs of conflict: a case study of the Basque country”, American Economic Review, vol. 93, No. 1, Nashville, American Economic Association (AEA).

			Ahn, B. and J. Im (2016), “An equilibrium displacement approach to analyzing the effects of tariff reduction on farmers’ profits: the Korea-Chile FTA’s effects on Korean grape producers”, Journal of Korea Trade, vol. 20, No. 4, Bingley, Emerald Publishing. 

			Artaza, M. (2007), “Chile y Asia hoy: una mirada crítica”, Estudios Internacionales, vol. 39, No. 156, Santiago, University of Chile.

			Aytu[image: ], H. and others (2017), “Twenty years of the EU-Turkey customs union: a synthetic control method analysis”, Journal of Common Market Studies, vol. 55, No. 3, Hoboken, Wiley.

			Baggio, M. and A. Chong (2020), “Free trade agreements and world obesity”, Southern Economic Journal, vol. 87, No. 1, Hoboken, Wiley.

			Barlow, P. (2018), Exporting Pandemics: Free Trade Agreements and the Global Diffusion of Unhealthy Behaviours, Oxford, Oxford University Press.

			Barlow, P. and others (2017), “Impact of the North American Free Trade Agreement on high-fructose corn syrup consumption in Canada: a natural experiment using synthetic control methods”, Canadian Medical Association Journal, vol. 189, No. 26, Ottawa, Canadian Medical Association (CMA). 

			Besedeš, T. and T. Prusa (2011), “The role of extensive and intensive margins and export growth”, Journal of Development Economics, vol. 96, No. 2, Amsterdam, Elsevier.

			Billmeier, A. and T. Nannicini (2013), “Assessing economic liberalization episodes: a synthetic control approach”, Review of Economics Statistics, vol. 95, No. 3, Cambridge, MIT Press.

			Bull, B. (2008), “Policy networks and business participation in free trade negotiations in Chile”, Journal of Latin American Studies, vol. 40, No. 2, Cambridge, Cambridge University Press.

			Chaney, T. (2008), “Distorted gravity: the intensive and extensive margins of international trade”, American Economic Review, vol. 98, No. 4, Nashville, American Economic Association (AEA).

			Cheong, I. (2003), Korea’s FTA Policy: Background and Current Progress, London, Routledge.

			Chung, H. (2003), “The Korea-Chile FTA: significance and implications”, East Asian Review, vol. 15, No. 1, Seoul, Institute for East Asian Studies (IEAS).

			DIRECON (General Directorate of International Economic Relations) (2015), “Chile y Corea del Sur acuerdan pasos para una profundización del TLC”, Santiago, 23 July [online] http://www.sice.oas.org/TPD/CHL_KOR/Implementation/FTA_Deepening_Process_s.pdf. 

			____(2011), “Evaluación de las relaciones comerciales entre Chile y Corea a siete años de la entrada en vigencia del Tratado de Libre Comercio”, Santiago [online] http://www.sice.oas.org/TPD/CHL_KOR/Studies/evaluacioncorea2011_s.pdf. 

			____(2007), Evaluación del tercer año de vigencia del Tratado de Libre Comercio entre Chile y Corea del Sur, Santiago.

			____(2006), Evaluación del segundo año de vigencia del Tratado de Libre Comercio entre Chile y Corea del Sur,
Santiago.

			____(2005), Evaluación del primer año de vigencia del Tratado de Libre Comercio entre Chile y Corea, Santiago.

			____(2002), “Tratado de Libre Comercio (TLC) entre Chile y Corea”, Santiago [online] http://www.sice.oas.org/tpd/chl_kor/studies/antecedentes_s.pdf. 

			Eren, O. and S. Ozbeklik (2016), “What do right-to-work laws do? Evidence from a synthetic control method analysis”, Journal of Policy Analysis and Management, vol. 35, No. 1, Hoboken, Wiley.

			Gamboa, R. (2013), “Interest groups in foreign trade negotiations: Chile, Colombia and Peru in a comparative perspective”, SECO/WTI Academic Cooperation Project Working Paper Series, No. 9, Bern, World Trade Institute (WTI).

			Hannan, S. (2017), “The impact of trade agreements in Latin America using the synthetic control method”, IMF Working Paper, No. 17/45, Washington, D.C., International Monetary Fund (IMF).

			Herreros, S. (2010), “Chile”, Governments, Non-state Actors and Trade Policy-making: Negotiating Preferentially Or Multilaterally?, A. Capling and P. Low (eds.), Cambridge, Cambridge University Press.

			ICTSD (International Centre for Trade and Sustainable Development) (2004), “Chile-South Korea FTA in force despite Korean AG concerns”, Bridges, vol. 8, No. 13, Geneva.

			Jara, A. (2005), “Las virtudes de la promiscuidad: la apertura comercial de Chile”, Regionalismo global: los dilemas para América Latina, A. Estevadeordal and R. Torrent (eds.), Barcelona, CIDOB Foundation.

			Jean, S., N. Mulder and M. Ramos (2014), “A general equilibrium, ex-post evaluation of the EU-Chile Free Trade Agreement”, Economic Modelling, vol. 41, Amsterdam, Elsevier.

			Kim, W. (2003), “The significance of the Korea-Chile Free Trade Agreement”, The Journal of East Asian Affairs, vol. 17, No. 2, Seoul, Institute for National Security Strategy (INSS).

			Kim, Y. and S. Choi (2007), “Ex post evaluation of the Korea-Chile FTA in terms of demand side: application to Chilean grapes”, The Korean Journal of Agricultural Economics, vol. 48, No. 1, Seoul, the Korean Agricultural Economics Association (KAEA).

			Kreif, N. and others (2016), “Examination of the synthetic control method for evaluating health policies with multiple treated units”, Health Economics, vol. 25, No. 12, Hoboken, Wiley.

			Kuno, A., S. Urata and K. Yokota (2017), “FTAs and the pattern of trade: the case of the Japan-Chile FTA”, RIETI Discussion Paper Series, No. 17-E-091, Tokyo, Research Institute of Economy, Trade and Industry (RIETI).

			López, D. and F. Muñoz (2015), “Cuarenta años de apertura comercial chilena”, Cuadernos Americanos, vol. 4, No. 154, Mexico City, National Autonomous University of Mexico (UNAM). 

			____(2008), “Los modelos de gravedad en América Latina: el caso de Chile y México”, Comercio exterior, vol. 58, No. 11, Mexico City, National Bank of Foreign Trade (Bancomext).

			López, D., J. Cáceres and F. Muñoz (2022), “Chile-South Korea FTA: extensive and intensive margins analysis”, Economic Analysis Review, Santiago, Alberto Hurtado University, in press.

			Ministry of Foreign Affairs (2002), “The 5th round of negotiations on the Korea-Chile Free Trade Agreement (FTA)”, Seoul, 17 August [online] http://www.mofa.go.kr/eng/brd/m_5676/view.do?seq=295432&srchFr=&amp%3BsrchTo=&amp%3BsrchWord=Foreign&amp%3BsrchTp=&amp%3Bmulti_itm_seq=0&amp%3Bitm_seq_1=0&amp%3Bitm_seq_2=0&amp%3Bcompany_cd=&amp%3Bcompany_nm=. 

			Mitchell, A. and T. Voon (2008), “Free trade agreements and public international law”, U of Melbourne Legal Studies Research Paper, No. 321, Melbourne, University of Melbourne. 

			Moon, H., J. Seok and S. Kim (2018), “The Korea-Chile free trade agreement and imported Chilean grape demand in Korea considering the substitutable fruits basket”, Washington, D.C., Agricultural and Applied Economics Association (AAEA).

			OAS (Organization of American States) (2019), “Chile-Republic of Korea”, Washington, D.C. [online] http://www.sice.oas.org/TPD/CHL_KOR/CHL_KOR_e.ASP. 

			Olper, A., D. Curzi and J. Swinnen (2018), “Trade liberalization and child mortality: a synthetic control method”, World Development, vol. 110, Amsterdam, Elsevier.

			Park, S. and M. Koo (2007), “Forming a cross-regional partnership: the South Korea-Chile FTA and its implications”, Pacific Affairs, vol. 80, No. 2, Vancouver, University of British Columbia.

			Peri, G. and V. Yasenov (2015), “The labor market effects of a refugee wave: applying the synthetic control method to the Mariel boatlift”, Working Paper, No. 21801, Cambridge, National Bureau of Economic Research (NBER).

			Rehner, J., S. Baeza and J. Barton (2015), En hombros de gigantes: una geografía económica del comercio Chile-Asia, Santiago, Pontifical Catholic University of Chile.

			Reyes, M. (2005), “Efectos en los sectores agropecuarios y agroindustrial chileno del Tratado de Libre Comercio entre Chile y Costa Rica”, Estudio de Caso, No. 82, Santiago, University of Chile.

			Sáez, S. (2002), “Making trade policy in Chile: an assessment”, The Trade Policy-Making Process, Level One of the Two Level Game: Country Studies in the Western Hemisphere, Occasional Paper, No. 13, Buenos Aires, Inter-American Development Bank (IDB).

			Schiff, M. (2002), “Chile’s trade policy: an assessment”, Working Paper, No. 151, Santiago, Central Bank of Chile.

			Schuschny, A., J. Durán and C. de Miguel (2008), “Política comercial de Chile y los TLC con Asia: evaluación de los efectos de los TLC con Japón y China”, Statistical and Prospective Studies series, No. 66 (LC/L.2951-P) Santiago, Economic Commission for Latin America and the Caribbean (ECLAC).

			Sohn, C. (2001), “Korea’s FTA developments: experiences and perspectives with Chile, Japan, and the US”, paper presented at the “Regional Trading Arrangements: Stocktake and Next Steps” trade policy forum, Bangkok, 12–13 June.

			SUBREI (Undersecretariat of International Economic Relations) (2022), “Acuerdos económico-comerciales vigentes”, Santiago [online] https://www.subrei.gob.cl/acuerdos-comerciales/acuerdos-comerciales-vigentes/. 

			____(2019), “Comienza la segunda ronda de negociación para la profundización del TLC Chile-Corea del Sur”, Santiago, 4 July [online] https://www.subrei.gob.cl/sala-de-prensa/noticias/detalle-noticias/2019/07/05/comienza-la-segunda-ronda-de-negociacion-para-la-profundizacion-del-tlc-chile--corea-del-sur. 

			United Nations (2019), United Nations Commodity Trade Statistics Database (COMTRADE) [online] https://comtrade.un.org/.

			Van Klaveren, A. (2011), “La política exterior de Chile durante los gobiernos de la Concertación (1990-2010)”, Estudios Internacionales, vol. 44, No. 169, Santiago, University of Chile.

			Wilhelmy, M. (2010), “La trayectoria de Chile frente a la región Asia-Pacífico”, Estudios Internacionales, vol. 43, No. 167, Santiago, University of Chile.

			Xu, Y. (2017), “Generalized synthetic control method: causal inference with interactive fixed effects models”, Political Analysis, vol. 25, No. 1, Cambridge, Cambridge University Press.

			Yoon, Y. (2015), “Evaluation of the Korea-Chile FTA and its implications”, KIEP Opinions, No. 55, Sejong, the Korea Institute for International Economic Policy (KIEP).



			
				
					1	 This research was supported by the Korean Studies Grant Programme of the Academy of Korean Studies (AKS-2019-R48).

				

				
					2	 Please address correspondence to this author.

				

				
					3	Argentina, the Bolivarian Republic of Venezuela, Brazil, Costa Rica, Ecuador, El Salvador, Guatemala, Mexico, Nicaragua, Panama, Paraguay, the Plurinational State of Bolivia and Uruguay. Colombia and Peru were omitted because they signed FTAs with the Republic of Korea during the period. 

				

				
					4	See World Bank, World Development Indicators [online database] https://databank.worldbank.org/source/world- development-indicators.

				

			

		


		
			Article 08

			The location of the upper socioeconomic stratum of Santiago’s population in the period 1977–2017: deconcentration or expansion of its traditional habitat?

			Jorge Rodríguez Vignoli



			Abstract

			The appearance of suburbs inhabited by the upper socioeconomic stratum in Santiago suggests a dispersion of this group and a loss of importance for the barrio alto, the area in the east of the capital that is its traditional habitat. However, the barrio alto has continued to grow upward and outward in both demographic and real-estate terms. Migration is decisive in this process. Therefore, this paper conducts a detailed and rigorous investigation of its role in the location and redistribution of the socioeconomic strata in Santiago, using microdata from Chile’s last four official censuses. The conclusion drawn is that the territorial dispersion of the upper socioeconomic stratum has not been reducing the attractiveness of the barrio alto and that, rather than deconcentration, this spread could actually be giving rise to an expansion of the geographical scale of the barrio alto, considering its contiguity with the new suburbs inhabited by this group.
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			I.	Introduction

			Santiago has been a pioneer in what has been called “metropolitan mutations” (De Mattos, 2010; Buzai, 2016; Rodríguez Vignoli and Rowe, 2019; Rodríguez Vignoli, 2013 and 2019). This is because many of these mutations have formed part of the process of capitalist globalization and the extension to the rest of the world of the model of society and the city prevailing in the United States (Hall, 1996; Ingram, 1998; Soja, 2008; Pacione, 2009; Brenner, 2014; Harvey, 2014; Cunha, 2018), trends that Chile joined early and wholeheartedly, largely because it did so in the context of a military dictatorship which imposed a neoliberal model of society and the economy.

			One of these mutations concerns the location of the population of high socioeconomic status. A trend towards the suburbanization of this stratum (gentrifying suburbanization) resembling that in United States cities has been detected, and this phenomenon might be expected to erode the traditional habitat of this group and also reduce socioeconomic residential segregation, at least geographically, owing to physical convergence between the population of low socioeconomic status formerly inhabiting the areas of gentrifying suburbanization and the population of high socioeconomic status that has moved into these areas. In Santiago, the historical habitat of the upper socioeconomic stratum is the so-called barrio alto.

			Microdata from population and housing censuses, and in particular the latest census carried out in 2017, are the only source available for conducting a rigorous if somewhat limited assessment of the hypothesis that the upper socioeconomic stratum in Santiago has deconcentrated territorially. Census microdata can also be used to assess whether deconcentration, if it has occurred, has been random in territorial terms or rather selective and, in the latter case, whether selectivity has had any consequences for the configuration of the process. Lastly, census microdata can be used to quantify the effect of migration on the dispersion of the upper socioeconomic stratum and on the socioeconomic composition of the city’s different zones or communes and the socioeconomic inequalities between them. This last calculation can be refined by making key substantive and policy distinctions, for example between different types of migration (intra- and extrametropolitan) and between the effects of in-migration and out-migration.

			The present analysis therefore aims to intensively exploit census microdata in order to describe changes and continuities in the settlement pattern of the upper socioeconomic stratum in the city of Santiago, and to estimate the role that internal migration has played in the changes.1

			II. 	Background

			Where residential segregation is concerned, Santiago has two characteristics that set it apart in the region. The first is the historically large scale of segregation, which has had the character of a deformed centre-periphery model. There is a high-income cone that starts in the eastern part of the centre and extends out to much of the city’s east, forming the so-called barrio alto. This cone coexists with the rest of the city, where the middle and low socioeconomic groups predominate, the latter being traditionally located on the periphery (Arriagada Luco and Rodríguez Vignoli, 2003; Roberts and Wilson, 2009; ECLAC, 2012 and 2014; Rodríguez Vignoli, 2001 and 2013; Rodríguez 

			Vignoli and Espinoza, 2012). The second salient feature is the large geographical extent of the barrio alto, its substantial demographic size and, above all, the virtual absence of poor residents. The area was actually homogenized during the military dictatorship by means of evictions, a process later continued by less drastic urban interventions and, above all, by market forces, with high land prices largely driving out poor tenants and encouraging owners of low socioeconomic status to sell up and leave the area.

			For various reasons, it was hypothesized that the barrio alto would begin to lose its residential importance for affluent families, particularly as these suburbanized (Galetovic and Jordán, 2006; Sabatini and others, 2009; Ortiz and Escolano, 2013; Agostini and others, 2016). The appearance of affluent suburbs in other parts of the city since the end of the last century seemed to support this prognosis (Sabatini, Cáceres and Cerda, 2001; Galetovic and Jordán, 2006; De Mattos, 2010; Rodríguez Vignoli and Rowe, 2019).

			Notwithstanding, the barrio alto has continued to expand territorially and demographically, despite the limitations of space and the high land and property prices that characterize it (Rodríguez Vignoli and Espinoza, 2012; Rodríguez Vignoli and Rowe, 2019). Moreover, this area has consolidated as a continuation of the commercial centre, and various secondary hubs of activity have appeared there, creating employment in the service sector particularly (Rodríguez Vignoli, 2012; De Mattos, Fuentes and Link, 2014; Trufello and Hidalgo, 2015; Bergoeing and Razmilic, 2017).

			In short, there are more complex processes going on than just the suburbanization of the upper socioeconomic stratum. Moreover, if this suburbanization is taking place in areas that are contiguous and well connected to the barrio alto, it could represent a territorial and social expansion of the upper stratum’s habitat, which would reinforce rather than diminish its dominance.

			Accordingly, questions about the extent, territorial configuration and characteristics of the suburbanization of the upper socioeconomic stratum, on the one hand, and the attractiveness to migrants and growth in the population and area of the barrio alto, on the other, should be addressed jointly to avoid biased conclusions. Bias could arise from considering only one process when there are actually two closely connected ones, and when it is not clear whether this connection takes the form of concomitance, alternation or opposition. Nor is it known for certain whether the two processes produce aggregate territorial effects. This is one of the weaknesses of the few studies, such as that of Ortiz and Escolano (2013), which have carried out an empirical analysis of migration in the suburbanization of affluent families in the barrio alto. The present study aims to address this weakness, without overlooking the contributions of earlier research.

			III. 	Theoretical discussion

			Most studies on urban segregation have focused on the location of poor groups. There have been two main reasons for this. The first is that these groups have fewer location options because of budget constraints and other adverse factors such as unawareness of the choices available and discrimination, both institutional (by financial institutions, developers, housing intermediaries, local authorities, etc.) and social (by neighbours, social networks and the press) (Zubrinsky, 2003). The second is that the location of these groups is associated with a set of cumulative disadvantages which tend to reproduce poverty and social and territorial inequality in cities (Torres, 2008; Roberts and Wilson, 2009; Sampson, 2012; ECLAC, 2014; Aguilar and López, 2016).

			Affluent groups, meanwhile, have been studied on more of a case-by-case basis, even though standard indicators of segregation (such as the dissimilarity index) show that they are the most segregated in all Latin American cities for which recent measurements are available (Arriagada Luco and Rodríguez Vignoli, 2003; Roberts and Wilson, 2009; ECLAC, 2014; Parrado, 2018). To be sure, an essential qualitative difference underlies this quantitative value: in the case of these groups, segregation is normally a freely taken decision often associated with the quest for distinction, exclusivity, identity and ties, and also for more convenient and safer surroundings. The decision also reflects an underlying economic advantage that enables people to afford this location and entails objective and subjective advantages in relation to it (ECLAC, 2014, p. 213).

			Leaving aside these differences in the ability to exercise choice and the effects of the location and territorial agglomeration patterns of poor and rich groups, the location of affluent groups can exert a powerful influence on the city because the demand they generate, their lobbying capacity and the positions of power they hold all affect a range of public and private decisions, particularly in relation to the location of investment, employment and services, as well as the level of local taxes (Graham and Marvin, 2001; Dureau, 2014; Dureau and others, 2002; Zubrinsky, 2003; Jaillet, Perrin and Menard, 2008; Rodríguez Vignoli, 2012; Pacione, 2009; Roberts and Wilson, 2009; Ortiz and Escolano, 2013; Truffello and Hidalgo, 2015; Buzai, 2016; Duhau, 2016; Bergoeing and Razmilic, 2017).

			At the same time, the encapsulation and isolation of the upper socioeconomic stratum can reinforce social inequality in cities, whether on a large or small scale (Sabatini, 2006). They can also reinforce this stratum’s disconnectedness from and ignorance of other socioeconomic groups and add to the sociocultural distance that usually fuels discrimination and prejudice, along with a lack of empathy and unawareness of the situation of others. In other words, they represent a risk to the social cohesion of the city (Kaztman, 2001 and 2009; Dureau and others, 2002; Dureau 2014; Roberts and Wilson, 2009; Donzelot, 2013; Ruiz Tagle, 2016; Godoy, 2019).

			 For the reasons given, studying the location of the upper socioeconomic group is important for understanding and acting on the development, functioning and social interaction of large cities.

			To date, most of the few studies that have examined the location of the upper socioeconomic stratum have focused on the emerging phenomenon of suburbanization based on relocation to peripheral areas or even suburbs outside the city with the specific residential formats of condominiums or enclosed housing complexes, known by different names (countries, gated communities, walled condominiums, alfavilles, etc.) (Roberts and Wilson, 2009, p. 207; ECLAC, 2014, p. 205). Such suburbanization entails affluent people, and especially affluent families, leaving their traditional housing niches and gradually dispersing to areas on the periphery where this group formerly had a limited presence or none, which undeniably reduces the geographical distance between social groups. But the way they settle there does not seem the most conducive to social interaction and cultural integration in situ, instead generating controversy because it reproduces the models of encapsulation, isolation and exclusion that characterize the historical pattern of settlement of high-income groups in cities and the way they relate to other socioeconomic groups (ECLAC, 2014, p. 205).

			In the case of Santiago, as already indicated, the historical niche of the upper socioeconomic stratum is well identified (Ducci and González, 2006, cited in Galetovic and Jordán, 2006, p. 140; Rodríguez Vignoli and Espinoza, 2012, p. 108; Ortiz and Escolano, 2013, p. 81; Fuentes and others, 2017, p. 106).

			It is clear that since the end of the last century there has been migration from that area and others in the city to the periphery, where residential complexes have been built for families of high and medium-high socioeconomic status, in the gated community format mentioned above (Sabatini and others, 2009, pp. 130–131; Agostini and others, 2016, p. 179; Fuentes and others, 2022).

			The key conceptual and policymaking aspect of these migrations is that some of the literature has treated them as a decisive turning point in the traditional location pattern of the upper class, in the context of a city which seems to increasingly resemble those of developed countries in both its form and its dynamics and whose economic activity and population alike are projected to become more and more spread out and deconcentrated (Galetovic and Jordán, 2006, pp. 57 and 59).

			On the assumption that suburbanization has been substantial, which is supported by data on settlement and housing construction, but not by data on migration, let alone migration by socioeconomic group, the conclusion is drawn that Santiago now evinces the stylized location patterns of the upper socioeconomic groups of the developed world, which are increasingly decentralized and suburbanized. The upper- and upper-middle-class suburbs of metropolitan areas in the United States are the emblematic case here, to the point where centralization is one of the five dimensions of residential segregation listed by Massey and Denton (1988). This centralization is derived from the fact that a crucial counterpart in the standard city of the United States is a concentration of poverty (and disadvantaged ethnic groups) in central or inner-city areas. Wealth is thus relatively dispersed in suburbs that are some distance from the centre but generally well connected to it by highways and other modes of transport (Sabatini and others, 2009, p. 127; Harvey, 2014, p. 11).

			However, it may be risky to conclude that Santiago now evinces the stylized location patterns of upper socioeconomic groups in the developed world. The relationship between upper-class dispersion, polycentrism and the expansion of infrastructure and car ownership, although held to be well-established (Galetovic and Jordán, 2006, pp. 57 and 132), may be more complex in highly unequal cities and societies, where there are territorial inequality reproduction mechanisms grounded in the following factors: the transfer of capital in its multiple forms from one generation and one social class to another through territorially structured networks; the huge asymmetry, which clearly favours the affluent, between the public services provided by the State and private services offered at different prices; high levels of violence, insecurity, fear and distrust that also follow spatial patterns; and the long history of denial, discrimination and stigmatization of “others” and the places where they live (Zubrinsky, 2003; Jaillet, Perrin and Menard, 2008; Roberts and Wilson, 2009; Sampson, 2012; ECLAC, 2014). Indeed, some researchers have recently raised doubts about this projection of rapid and massive deconcentration (Bergoeing and Razmilic, 2017, p. 34; Fuentes and others, 2022).

			In any case, except in a few studies (Rodríguez Vignoli and Espinoza, 2012; Rodríguez Vignoli, 2013; Ortiz and Escolano, 2013; De Mattos, Fuentes and Link, 2014; Fuentes and others, 2022), internal migration has gone virtually unmentioned in empirical analysis. In addition, key distinctions, such as those between intrametropolitan, extrametropolitan and international migrants (Rodríguez Vignoli, 2012 and 2019) have been virtually absent from the categories used in empirical analyses. Similarly, the literature lacks a medium-term comparative examination of the location pattern of the upper class, and there is a tendency to concentrate on recent phenomena and to adopt a fragmented perspective focused on the housing dimension rather than the demographic one. Lastly, no study other than Rodríguez Vignoli and Rowe (2019) has exploited migration microdata from the 2017 census, so that this is another novel feature of the present research.

			With a view to providing systematic and theoretically organized data to help fill all the gaps mentioned above, this text seeks to answer the following four questions:

			
					How has the location pattern of the affluent population in Santiago changed over the last 40 years?

					How has the attractiveness to migrants of the barrio alto changed over the last 40 years, considering the selectivity of migration by socioeconomic status and taking into account the suburbanizing flows out of the area?

					What effect has migration had on the socioeconomic composition of the barrio alto and on the areas to which suburbanization flows have gone?

					What effect has migration had on socioeconomic inequalities between the communes that make up the barrio alto and the rest of Santiago’s communes, particularly those of the areas where the suburbanization of the upper socioeconomic stratum has taken place?

			

			It should be noted that this research has direct links and accordingly shares content with a number of previous studies, particularly Rodríguez Vignoli and Rowe (2018 and 2019), providing continuity with these. At the same time, it also links to the research of Ortiz and Escolano (2013), which is perhaps the closest in terms of the material studied. However, the differences from the latter are significant, since different sources, socioeconomic indicators and methods are used to estimate the effect of migration on the socioeconomic composition of the areas analysed. Discrepancies in the results could be due to these differences, but similarities would suggest that the findings are robust.

			IV. 	Methodological framework

			Microdata from the last four official censuses in Chile (1982, 1992, 2002 and 2017) are used, together with questions about people’s commune of usual residence and commune of residence five years before the census, to construct both traditional matrices (population origin-destination) and innovative ones (flow indicator matrices) of migration between communes and between groups of communes, as explained below. The traditional matrices are used to calculate standard indicators of attractiveness to migrants and the effect on population growth (CELADE/PROLAP, 1998; Rodríguez Vignoli, 2013). The innovative matrices are used to calculate the effect of migration on the socioeconomic composition of zones and the socioeconomic inequality between different communes and different zones, applying the methodology developed by CELADE-Population Division of ECLAC, which is based on comparisons between the actual value of the socioeconomic indicator at the time of the census (column marginal of the flow indicator matrix) and the counterfactual value in the absence of migration (row marginal of the flow indicator matrix) (Rodríguez Vignoli, 2013; Rodríguez Vignoli and Rowe, 2018 and 2019).

			With respect to the delineation of territories, we employ that of the Extended Greater Santiago Metropolitan Area (GSMA-E) used in the study by Rodríguez Vignoli and Rowe, which includes 49 communes and 11 zones, as shown in map 1. The three zones on which the analysis will concentrate are the barrio alto, the gentrified periphery and the northern suburb, the latter two because they are the main destinations for outflows of people belonging to the upper socioeconomic stratum who leave the barrio alto (Rodríguez Vignoli and Rowe, 2019).

			Map 1
Extended Greater Santiago Metropolitan Area (GSMAE):  communes forming the major zones

			[image: ]

			Source:	J. Rodríguez Vignoli and F. Rowe, “Efectos cambiantes de la migración sobre el crecimiento, la estructura demográfica y la segregación residencial en ciudades grandes: el caso de Santiago, Chile, 1977-2017”, Population and Development series, No. 125 (LC/TS.2018/110), Santiago, Economic Commission for Latin America and the Caribbean (ECLAC), 2019.

			Socioeconomic status is measured by schooling, specifically cumulative years spent in the education system, from which four socioeconomic strata are identified: very low (0–4 years), lower-middle (5–8 years), middle (9–12 years) and upper (13 years or more). Exceptionally, other educational thresholds (18 years or more) are used to identify the upper socioeconomic stratum and to examine the evolution of its pattern of territorial concentration. The focus of the analysis will be on the upper socioeconomic stratum, but the other strata will regularly be considered as well.

			Using schooling as the sole indicator of socioeconomic status has several limitations, but it is the only option available given the necessary assumptions of the methodology used to estimate the effects of migration on territorial composition and inequality (Rodríguez Vignoli and Rowe, 2018 and 2019). This limitation is compounded by a number of others connected to data sources and the loss of cases that results from using retrospective questions to estimate migration (Bilsborrow, 2016). The exclusion of international migration is also a weakness. Furthermore, migration is just one of the forces affecting population growth, changes in socioeconomic composition and trends in territorial inequality, so that the final values of all these processes may be different from those identified in this research. Lastly, this study is just one more step in a long-running effort to improve and extend our understanding of ongoing metropolitan mutations, a subject that requires further research.

			V. 	Results

			1. 	The concentration pattern of the upper socioeconomic stratum

			Tables 1 and 2 show how the relative frequency and concentration pattern of the population in the upper socioeconomic stratum have evolved on different geographical scales relevant to the study. Before explaining the scales and analysing the results, it is worth noting that two thresholds are used to define the upper socioeconomic stratum with a view to gauging the sensitivity of the findings to the way this is defined: (i) the population aged 25 and over with 13 years of schooling or more; (ii) the population aged 25 and over with 18 years of schooling or more. A minimum age of 25 is taken so that it is practicable for the whole universe considered to have had 18 years of schooling or more, and because this is the universe that will be taken when the effect on composition is estimated, in order to ensure that the assumption of attribute invariance required by the procedure applied is (almost completely) fulfilled.

			Table 1
Chile and Santiago: relative frequency and concentration patterns of the very highly educated population aged 25 and over (18 years of schooling or more), 1982 and 2017

			(Percentages)

			
				
					
					
					
					
				
				
					
							
							Zones and indicators

						
							
							1982

						
							
							2017

						
					

				
				
					
							
							Chile: Population with 18 years of schooling or more

						
							
							1.0

						
							
							2.2

						
					

					
							
							GSMA-E: Population with 18 years of schooling or more 

						
							
							1.6

						
							
							3.4

						
					

					
							
							Barrio alto: Population with 18 years of schooling or more 

						
							
							6.1

						
							
							13.5

						
					

					
							
							Gentrified periphery + northern suburb: Population with 18 years of schooling or more 

						
							
							0.3

						
							
							3.7

						
					

					
							
							Share of national population with 18 years of schooling or more living in GSMA

						
							
							61.1

						
							
							57.7

						
					

					
							
							Share of national population with 18 years of schooling or more living in GSMA-E

						
							
							62.2

						
							
							62.1

						
					

					
							
							Share of national population with 18 years of schooling or more living in:

						
							
							Barrio alto (1)

						
							
							41.6

						
							
							35.4

						
					

					
							
							Gentrified periphery (2)

						
							
							0.5

						
							
							3.2

						
					

					
							
							Northern suburb (3)

						
							
							0.1

						
							
							2.3

						
					

					
							
							Extended barrio alto (1 + 2 + 3)

						
							
							42.2

						
							
							40.8

						
					

					
							
							Share of GSMA-E population with 18 years of schooling or more living in:

						
							
							Barrio alto (1)

						
							
							66.8

						
							
							56.9

						
					

					
							
							Gentrified periphery (2)

						
							
							0.8

						
							
							5.1

						
					

					
							
							Northern suburb (3)

						
							
							0.1

						
							
							3.7

						
					

					
							
							Extended barrio alto (1 + 2 + 3)

						
							
							67.8

						
							
							65.7

						
					

				
			

			Source:	Prepared by the author, on the basis of special processing of the Chilean population and housing censuses of 1982 and 2017.

			Note:	GSMA: Greater Santiago Metropolitan Area; GSMAE: Extended Greater Santiago Metropolitan Area; barrio alto: area of eastern Santiago traditionally inhabited by the upper socioeconomic stratum.

			Table 2
Chile and Santiago: relative frequency and concentration patterns of the very highly educated population aged 25 and over (13 years of schooling or more), 1982 and 2017

			(Percentages)

			
				
					
					
					
					
				
				
					
							
							Zones and indicators

						
							
							1982

						
							
							2017

						
					

				
				
					
							
							Chile: Population with 13 years of schooling or more 

						
							
							7.2

						
							
							29.2

						
					

					
							
							GSMA-E: Population with 13 years of schooling or more 

						
							
							9.2

						
							
							35.5

						
					

					
							
							Barrio alto: Population with 13 years of schooling or more 

						
							
							27.7

						
							
							73.2

						
					

					
							
							Gentrified periphery + northern suburb: Population with 13 years of schooling or more 

						
							
							2.8

						
							
							32.6

						
					

					
							
							Share of national population with 13 years of schooling or more living in GSMA

						
							
							49.1

						
							
							44.7

						
					

					
							
							Share of national population with 13 years of schooling or more living in GSMA-E

						
							
							50.4

						
							
							49.2

						
					

					
							
							Share of national population with 13 years of schooling or more living in:

						
							
							Barrio alto (1)

						
							
							25.7

						
							
							14.4

						
					

					
							
							Gentrified periphery (2)

						
							
							0.7

						
							
							2.2

						
					

					
							
							Northern suburb (3)

						
							
							0.1

						
							
							1.5

						
					

					
							
							Extended barrio alto (1 + 2 + 3)

						
							
							26.5

						
							
							18.0

						
					

					
							
							Share of GSMA-E population with 13 years of schooling or more living in:

						
							
							Barrio alto (1)

						
							
							51.0

						
							
							29.2

						
					

					
							
							Gentrified periphery (2)

						
							
							1.4

						
							
							4.4

						
					

					
							
							Northern suburb (3)

						
							
							0.2

						
							
							3.0

						
					

					
							
							Extended barrio alto (1 + 2 + 3)

						
							
							52.6

						
							
							36.6

						
					

				
			

			Source:	Prepared by the author, on the basis of special processing of the Chilean population and housing censuses of 1982 and 2017.

			Note: 	GSMA: Greater Santiago Metropolitan Area; GSMAE: Extended Greater Santiago Metropolitan Area; barrio alto: area of eastern Santiago traditionally inhabited by the upper socioeconomic stratum.

			Six geographical scales are used in tables 1 and 2: (i) the whole country, (ii) GSMA-E, (iii) the traditional barrio alto (six communes), (iv) the gentrified periphery, (v) the northern suburb and (vi) the sum of (iii), (iv) and (v), constituting a sort of extended barrio alto of 10 communes, namely the 6 traditional ones plus Peñalolén to the south-east and Huechuraba, Colina and Lampa to the north. The indicators used are of two types: (i) prevalence, i.e., the percentage of all residents in each area who belong to the upper socioeconomic stratum, and (ii) distribution, i.e., the percentage of the upper stratum population living in each area.

			An initial finding regarding the prevalence of the upper socioeconomic stratum is its significant increase on both definitions (13 and 18 or more years of schooling). At the national level, the population aged 25 and over with 13 years of schooling or more rose from 7.2% of the total in 1982 to 29.2% in 2017. The increase was from 9.2% to 35.5% in GSMA-E, from 27.7% to 73.3% in the barrio alto and from 2.8% to 32.6% in the gentrified periphery and the northern suburb. The biggest jump was in the latter area (a more than tenfold increase in the percentage), which is fully consistent with the socioeconomic reconfiguration that has recently taken place there, as mentioned in the previous sections. It is also possible that the size of this jump was due to the initial percentage being low. Indeed, the fact that the increase in the barrio alto was the smallest is largely explained by mathematical construction: under no circumstances could the percentage multiply more than fourfold, because in 1982 it was already above 25%. Another important fact is that this is the area where the upper socioeconomic stratum has by far the largest proportional presence. This being so, leaving aside the characteristics of the level and change indicators used, the final percentage in the barrio alto is striking, since it suggests a virtual universalization of higher education among residents, which is an indisputable indicator of homogeneity, at least where education is concerned. This progress can also be seen when a more demanding criterion is used to define the upper socioeconomic stratum, namely 18 years of schooling or more, a criterion that implies a completed (or almost completed in the case of medicine) traditional university degree, or postgraduate studies with approved years. The increase is less sharp in this case, and the 2017 levels suggest that this group is indeed a very select one and a small minority. The increase is from 1% to 2.2% nationally, from 1.6% to 3.4% in GSMA-E, from 6.1% to 13.5% in the barrio alto and from 0.3% to 3.7% in the gentrified periphery and northern suburb. Again, the largest increase by far was in this last area, although the current value is still much lower than in the barrio alto. Thus, the data go to confirm what was stated earlier about the general increase in the educational level of the population aged 25 and over in Chile, and thence the growth of the upper socioeconomic stratum as measured by the schooling variable with its two thresholds.

			As regards the distribution indicators, the concentration of the upper socioeconomic stratum in GSMA-E held steady over the observation period: the proportion of people with 13 years of schooling or more living there declined very slightly from 50.4% in 1982 to 49.2% in 2017, while the proportion of those with 18 years of schooling or more living there remained unchanged at 62%. In tables 1 and 2, these indicators are also shown for GSMA, where the concentration of the upper socioeconomic stratum shows a downward trend: from 61% to 58% when the threshold is 18 years of schooling or more, and from 49% to 45% when the threshold is 13 years of schooling or more. These figures reveal that a large proportion of the country’s upper socioeconomic stratum lives in GSMA-E (as it does in GSMA) and that the proportion of this group living in GSMA-E and GSMA far exceeds their share of the country’s population, which is some 40%.

			However, the expansion of the upper socioeconomic stratum nationally does have an impact on the location pattern of that stratum in the barrio alto, especially when the traditional geographical definition of the latter is used. In fact, 41.6% of the country’s population aged 25 and over in the upper socioeconomic stratum (18 years of schooling or more) resided in the barrio alto in 1982, while only 35.4% did so in 2017. If the threshold of 13 years or more is taken, the drop is from 25.7% to 14.4%. There is no doubt that there has been a marked redistribution of this population, but if we return to the distinctions about the causes of the distribution, the key force has been the in situ increase in higher education throughout the country as a result of the expansion of university education coverage in the country’s major cities. If the expanded definition of the barrio alto including the gentrified periphery and the northern suburb is taken, there is still a reduction, but a lesser one, particularly in the case of those with 18 years of schooling or more, since the proportion of the country’s population aged 25 and over with that level of schooling living there fell only from 42.2% in 1982 to 40.8% in 2017. In the case of the threshold of 13 years of schooling or more, the proportion fell from 26.5% in 1982 to 18.0% in 2017.

			As regards the distribution of the upper socioeconomic stratum at the GSMA-E level, the share of the barrio alto also shows a large decline, from 66.8% in 1982 to 56.9% in 2017 in the case of those with 18 years of schooling or more. This decline moderates significantly when the extended barrio alto is considered, with the proportion falling from 67.8% to 65.7%. As for those with 13 years of schooling or more, the decline is more marked, from 51.0% in 1982 to 29.2% in 2017, although it is somewhat attenuated when the extended barrio alto is considered, with a drop from 52.6% to 36.6%.

			Thus, the main conclusion to be drawn from tables 1 and 2 is that the barrio alto has indeed become less preponderant as a habitat for the upper socioeconomic stratum, but that the decline varies greatly depending on the type of concentration (national or metropolitan), the threshold (18 years or more or 13 years or more of schooling) and the definition of the barrio alto (traditional or extended) taken.

			2. 	The attractiveness of the barrio alto to migrants by schooling level

			Tables 3 and 4 present net migration for the 11 major zones of GSMA-E, segmented by socioeconomic stratum (years of schooling criterion) and migration type (total and intrametropolitan and, by difference, extrametropolitan). Table 3 shows total net internal migration rates, which are crucial to determine the effect of migration on the socioeconomic composition of the zones.

			Table 3
Major zones of the Extended Greater Santiago Metropolitan Area (GSMAE): total domestic net migration and migration rates, by schooling level, 1977–1982, 1987–1992, 1997–2002 and 2012–2017

			
				
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							Zone

						
							
							Net migration

							(Number of people)

						
					

					
							
							0–4 years of schooling

						
							
							
							5–8 years of schooling

						
							
							
							9–12 years of schooling

						
							
							
							13 years of schooling or more

						
					

					
							
							1977–1982

						
							
							1987–1992

						
							
							1997–2002

						
							
							2012–2017

						
							
							
							1977–1982

						
							
							1987–1992

						
							
							1997–2002

						
							
							2012–2017

						
							
							
							1977–1982

						
							
							1987–1992

						
							
							1997–2002

						
							
							2012–2017

						
							
							
							1977–1982

						
							
							1987–1992

						
							
							1997–2002

						
							
							2012–2017

						
					

					
							
							Centre

						
							
							-9 591

						
							
							-8 261

						
							
							-9 614

						
							
							-5 647

						
							
							
							-15 609

						
							
							-19 119

						
							
							-19 494

						
							
							-12 125

						
							
							
							-21 971

						
							
							-35 736

						
							
							-37 072

						
							
							-35 155

						
							
							
							-10 737

						
							
							-17 310

						
							
							-24 464

						
							
							-13 803

						
					

					
							
							Inner city

						
							
							6 052

						
							
							-6 923

						
							
							-4 314

						
							
							-2 157

						
							
							
							7 750

						
							
							-18 431

						
							
							-10 200

						
							
							-5 227

						
							
							
							9 739

						
							
							-25 778

						
							
							-24 285

						
							
							-12 265

						
							
							
							2 506

						
							
							-6 538

						
							
							-19 955

						
							
							-2 053

						
					

					
							
							Gentrified periphery

						
							
							3 678

						
							
							1 557

						
							
							-287

						
							
							-309

						
							
							
							5 155

						
							
							3 078

						
							
							-965

						
							
							-996

						
							
							
							4 431

						
							
							3 729

						
							
							-1 530

						
							
							-2 387

						
							
							
							1 149

						
							
							1 951

						
							
							6 379

						
							
							2 419

						
					

					
							
							Traditional periphery

						
							
							11 149

						
							
							15 227

						
							
							9 404

						
							
							-56

						
							
							
							16 766

						
							
							41 091

						
							
							18 918

						
							
							-3 350

						
							
							
							18 315

						
							
							66 095

						
							
							39 842

						
							
							-10 043

						
							
							
							4 580

						
							
							19 698

						
							
							19 079

						
							
							-18 688

						
					

					
							
							North-east (barrio alto)

						
							
							-2 426

						
							
							-1 732

						
							
							-668

						
							
							-697

						
							
							
							-1 696

						
							
							-4 525

						
							
							-125

						
							
							-834

						
							
							
							2 875

						
							
							-7 464

						
							
							505

						
							
							-4 179

						
							
							
							5 847

						
							
							2 467

						
							
							6 668

						
							
							153

						
					

					
							
							Northern suburb

						
							
							821

						
							
							744

						
							
							1 145

						
							
							936

						
							
							
							897

						
							
							1 355

						
							
							1 694

						
							
							2 325

						
							
							
							612

						
							
							1 025

						
							
							2 064

						
							
							8 511

						
							
							
							62

						
							
							224

						
							
							2 358

						
							
							14 133

						
					

					
							
							South-eastern suburb

						
							
							-41

						
							
							-22

						
							
							76

						
							
							123

						
							
							
							-20

						
							
							78

						
							
							184

						
							
							244

						
							
							
							135

						
							
							230

						
							
							396

						
							
							1 200

						
							
							
							114

						
							
							330

						
							
							675

						
							
							899

						
					

					
							
							Southern suburb

						
							
							307

						
							
							352

						
							
							363

						
							
							317

						
							
							
							246

						
							
							647

						
							
							685

						
							
							1 031

						
							
							
							204

						
							
							389

						
							
							1 159

						
							
							4 228

						
							
							
							32

						
							
							153

						
							
							937

						
							
							5 127

						
					

					
							
							South-western suburb

						
							
							856

						
							
							515

						
							
							1 112

						
							
							511

						
							
							
							1 067

						
							
							807

						
							
							2 059

						
							
							1 155

						
							
							
							735

						
							
							687

						
							
							4 362

						
							
							5 920

						
							
							
							211

						
							
							267

						
							
							3 691

						
							
							4 892

						
					

					
							
							Western suburb

						
							
							122

						
							
							109

						
							
							157

						
							
							130

						
							
							
							1

						
							
							82

						
							
							308

						
							
							303

						
							
							
							37

						
							
							74

						
							
							411

						
							
							1 141

						
							
							
							19

						
							
							54

						
							
							365

						
							
							953

						
					

					
							
							Melipilla

						
							
							-91

						
							
							116

						
							
							94

						
							
							335

						
							
							
							-174

						
							
							50

						
							
							99

						
							
							705

						
							
							
							-159

						
							
							30

						
							
							190

						
							
							2 010

						
							
							
							-47

						
							
							-45

						
							
							229

						
							
							615

						
					

					
							
							Zone

						
							
							Total domestic net migration rates

							(Percentages)

						
					

					
							
							0–4 years of schooling

						
							
							
							5–8 years of schooling

						
							
							
							9–12 years of schooling

						
							
							
							13 years of schooling or more

						
					

					
							
							1977–1982

						
							
							1987–1992

						
							
							1997–2002

						
							
							2012–2017

						
							
							
							1977–1982

						
							
							1987–1992

						
							
							1997–2002

						
							
							2012–2017

						
							
							
							1977–1982

						
							
							1987–1992

						
							
							1997–2002

						
							
							2012–2017

						
							
							
							1977–1982

						
							
							1987–1992

						
							
							1997–2002

						
							
							2012–2017

						
					

					
							
							Centre

						
							
							-30.0

						
							
							-39.4

						
							
							-57.4

						
							
							-50.0

						
							
							
							-27.0

						
							
							-39.2

						
							
							-58.2

						
							
							-47.0

						
							
							
							-31.3

						
							
							-45.7

						
							
							-51.7

						
							
							-37.7

						
							
							
							-65.2

						
							
							-60.7

						
							
							-42.5

						
							
							-13.6

						
					

					
							
							Inner city

						
							
							7.5

						
							
							-10.4

						
							
							-7.8

						
							
							-6.1

						
							
							
							6.3

						
							
							-14.2

						
							
							-11.0

						
							
							-7.1

						
							
							
							9.9

						
							
							-16.8

						
							
							-14.9

						
							
							-6.5

						
							
							
							15.6

						
							
							-16.3

						
							
							-23.3

						
							
							-2.0

						
					

					
							
							Gentrified periphery

						
							
							28.2

						
							
							12.7

						
							
							-2.4

						
							
							-3.5

						
							
							
							33.6

						
							
							15.5

						
							
							-5.2

						
							
							-5.8

						
							
							
							61.6

						
							
							21.0

						
							
							-5.4

						
							
							-5.9

						
							
							
							122.3

						
							
							49.4

						
							
							37.0

						
							
							7.3

						
					

					
							
							Traditional periphery

						
							
							17.1

						
							
							22.4

						
							
							12.1

						
							
							-0.1

						
							
							
							19.1

						
							
							31.2

						
							
							13.2

						
							
							-2.4

						
							
							
							28.5

						
							
							41.9

						
							
							14.5

						
							
							-2.5

						
							
							
							45.0

						
							
							46.8

						
							
							12.7

						
							
							-8.4

						
					

					
							
							North-east (barrio alto)

						
							
							-13.3

						
							
							-13.7

						
							
							-6.6

						
							
							-10.7

						
							
							
							-5.7

						
							
							-16.3

						
							
							-0.6

						
							
							-6.4

						
							
							
							3.9

						
							
							-9.6

						
							
							0.9

						
							
							-7.1

						
							
							
							13.5

						
							
							3.1

						
							
							4.7

						
							
							0.1

						
					

					
							
							Northern suburb

						
							
							15.3

						
							
							12.9

						
							
							16.1

						
							
							14.6

						
							
							
							21.9

						
							
							18.2

						
							
							17.9

						
							
							18.2

						
							
							
							32.9

						
							
							19.3

						
							
							18.8

						
							
							31.5

						
							
							
							36.9

						
							
							27.6

						
							
							52.9

						
							
							74.8

						
					

					
							
							South-eastern suburb

						
							
							-2.3

						
							
							-1.6

						
							
							5.7

						
							
							11.7

						
							
							
							-1.4

						
							
							4.1

						
							
							9.5

						
							
							11.8

						
							
							
							15.0

						
							
							13.3

						
							
							15.1

						
							
							23.9

						
							
							
							66.1

						
							
							62.7

						
							
							35.2

						
							
							22.5

						
					

					
							
							Southern suburb

						
							
							4.9

						
							
							6.0

						
							
							6.2

						
							
							6.4

						
							
							
							4.7

						
							
							7.9

						
							
							7.4

						
							
							9.5

						
							
							
							7.2

						
							
							6.6

						
							
							11.7

						
							
							21.1

						
							
							
							8.1

						
							
							13.1

						
							
							21.1

						
							
							47.1

						
					

					
							
							South-western suburb

						
							
							9.2

						
							
							5.9

						
							
							12.2

						
							
							6.8

						
							
							
							11.0

						
							
							5.9

						
							
							14.3

						
							
							7.2

						
							
							
							14.0

						
							
							5.9

						
							
							22.0

						
							
							15.4

						
							
							
							24.3

						
							
							9.7

						
							
							35.9

						
							
							24.7

						
					

					
							
							Western suburb

						
							
							5.3

						
							
							4.9

						
							
							7.5

						
							
							8.2

						
							
							
							0.1

						
							
							3.0

						
							
							10.4

						
							
							9.0

						
							
							
							5.4

						
							
							4.3

						
							
							14.1

						
							
							20.1

						
							
							
							27.8

						
							
							18.8

						
							
							30.5

						
							
							36.8

						
					

					
							
							Melipilla

						
							
							-1.5

						
							
							2.0

						
							
							1.7

						
							
							7.7

						
							
							
							-3.4

						
							
							0.7

						
							
							1.3

						
							
							8.4

						
							
							
							-5.4

						
							
							0.5

						
							
							2.1

						
							
							12.9

						
							
							
							-11.5

						
							
							-3.9

						
							
							6.2

						
							
							8.6

						
					

				
			

			Source:	Prepared by the author, on the basis of special processing of census microdata.

			Table 4
Major zones of the Extended Greater Santiago Metropolitan Area (GSMAE): net intra- and extrametropolitan migration, by schooling level, 1977–1982, 1987–1992, 1997–2002 and 2012–2017

			
				
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							Zone

						
							
							Net intrametropolitan migration 

							(Number of people)

						
					

					
							
							0–4 years of schooling

						
							
							
							5–8 years of schooling

						
							
							
							9–12 years of schooling

						
							
							
							13 years of schooling or more

						
					

					
							
							1977–1982

						
							
							1987–1992

						
							
							1997–2002

						
							
							2012–2017

						
							
							
							1977–1982

						
							
							1987–1992

						
							
							1997–2002

						
							
							2012–2017

						
							
							
							1977–1982

						
							
							1987–1992

						
							
							1997–2002

						
							
							2012–2017

						
							
							
							1977–1982

						
							
							1987–1992

						
							
							1997–2002

						
							
							2012–2017

						
					

					
							
							Centre

						
							
							-7 543

						
							
							-4 456

						
							
							-2 823

						
							
							-639

						
							
							
							-12 848

						
							
							-11 525

						
							
							-6 705

						
							
							-1 013

						
							
							
							-17 770

						
							
							-22 477

						
							
							-11 216

						
							
							-3 690

						
							
							
							-7 631

						
							
							-10 239

						
							
							-6 705

						
							
							-171

						
					

					
							
							Inner city

						
							
							1 433

						
							
							-7 967

						
							
							-4 837

						
							
							-1 719

						
							
							
							1 185

						
							
							-21 174

						
							
							-21 200

						
							
							-3 663

						
							
							
							2 490

						
							
							-29 927

						
							
							-26 313

						
							
							-10 361

						
							
							
							887

						
							
							-8 029

						
							
							-21 200

						
							
							-3 892

						
					

					
							
							Gentrified periphery

						
							
							2 395

						
							
							1 096

						
							
							-525

						
							
							-183

						
							
							
							3 736

						
							
							2 137

						
							
							5 564

						
							
							-577

						
							
							
							3 380

						
							
							2 752

						
							
							-2 206

						
							
							-1 754

						
							
							
							876

						
							
							1 621

						
							
							5 564

						
							
							1 869

						
					

					
							
							Traditional periphery

						
							
							7 123

						
							
							12 858

						
							
							7 553

						
							
							967

						
							
							
							11 738

						
							
							35 846

						
							
							16 408

						
							
							390

						
							
							
							13 417

						
							
							59 295

						
							
							35 934

						
							
							-2 037

						
							
							
							3 452

						
							
							17 364

						
							
							16 408

						
							
							-16 913

						
					

					
							
							North-east (barrio alto)

						
							
							-4 249

						
							
							-2 524

						
							
							-1 426

						
							
							-682

						
							
							
							-4 845

						
							
							-6 960

						
							
							-1 494

						
							
							-956

						
							
							
							-2 360

						
							
							-11 244

						
							
							-3 533

						
							
							-4 453

						
							
							
							2 218

						
							
							-1 502

						
							
							-1 494

						
							
							-5 413

						
					

					
							
							Northern suburb

						
							
							487

						
							
							491

						
							
							801

						
							
							872

						
							
							
							604

						
							
							924

						
							
							2 135

						
							
							2 248

						
							
							
							450

						
							
							790

						
							
							1 734

						
							
							8 104

						
							
							
							42

						
							
							184

						
							
							2 135

						
							
							12 839

						
					

					
							
							South-eastern suburb

						
							
							-92

						
							
							-44

						
							
							39

						
							
							105

						
							
							
							-75

						
							
							7

						
							
							635

						
							
							273

						
							
							
							75

						
							
							221

						
							
							326

						
							
							1 202

						
							
							
							97

						
							
							312

						
							
							635

						
							
							924

						
					

					
							
							Southern suburb

						
							
							50

						
							
							118

						
							
							226

						
							
							344

						
							
							
							38

						
							
							313

						
							
							836

						
							
							1 024

						
							
							
							80

						
							
							242

						
							
							868

						
							
							4 089

						
							
							
							7

						
							
							91

						
							
							836

						
							
							4 633

						
					

					
							
							South-western suburb

						
							
							547

						
							
							296

						
							
							827

						
							
							535

						
							
							
							721

						
							
							429

						
							
							3 386

						
							
							1 299

						
							
							
							452

						
							
							350

						
							
							3 927

						
							
							6 041

						
							
							
							94

						
							
							231

						
							
							3 386

						
							
							4 717

						
					

					
							
							Western suburb

						
							
							18

						
							
							74

						
							
							121

						
							
							108

						
							
							
							-43

						
							
							45

						
							
							298

						
							
							289

						
							
							
							-2

						
							
							51

						
							
							286

						
							
							1 040

						
							
							
							14

						
							
							37

						
							
							298

						
							
							885

						
					

					
							
							Melipilla

						
							
							-169

						
							
							58

						
							
							44

						
							
							292

						
							
							
							-211

						
							
							-42

						
							
							137

						
							
							686

						
							
							
							-212

						
							
							-53

						
							
							193

						
							
							1 819

						
							
							
							-56

						
							
							-70

						
							
							137

						
							
							522

						
					

					
							
							Zone

						
							
							Net extrametropolitan migration 

							(Number of people)

						
					

					
							
							0–4 years of schooling

						
							
							
							5–8 years of schooling

						
							
							
							9–12 years of schooling

						
							
							
							13 years of schooling or more

						
					

					
							
							1977–1982

						
							
							1987–1992

						
							
							1997–2002

						
							
							2012–2017

						
							
							
							1977–1982

						
							
							1987–1992

						
							
							1997–2002

						
							
							2012–2017

						
							
							
							1977–1982

						
							
							1987–1992

						
							
							1997–2002

						
							
							2012–2017

						
							
							
							1977–1982

						
							
							1987–1992

						
							
							1997–2002

						
							
							2012–2017

						
					

					
							
							Centre

						
							
							-2 048

						
							
							-3 805

						
							
							-6 791

						
							
							-5 008

						
							
							
							-2 761

						
							
							-7 594

						
							
							-12 789

						
							
							-11 112

						
							
							
							-4 201

						
							
							-13 259

						
							
							-25 856

						
							
							-31 465

						
							
							
							-3 106

						
							
							-7 071

						
							
							-17 759

						
							
							-13 632

						
					

					
							
							Inner city

						
							
							4 619

						
							
							1 044

						
							
							523

						
							
							-438

						
							
							
							6 565

						
							
							2 743

						
							
							11 000

						
							
							-1 564

						
							
							
							7 249

						
							
							4 149

						
							
							2 028

						
							
							-1 904

						
							
							
							1 619

						
							
							1 491

						
							
							1 245

						
							
							1 839

						
					

					
							
							Gentrified periphery

						
							
							1 283

						
							
							461

						
							
							238

						
							
							-126

						
							
							
							1 419

						
							
							941

						
							
							-6 529

						
							
							-419

						
							
							
							1 051

						
							
							977

						
							
							676

						
							
							-633

						
							
							
							273

						
							
							330

						
							
							815

						
							
							550

						
					

					
							
							Traditional periphery

						
							
							4 026

						
							
							2 369

						
							
							1 851

						
							
							-1 023

						
							
							
							5 028

						
							
							5 245

						
							
							2 510

						
							
							-3 740

						
							
							
							4 898

						
							
							6 800

						
							
							3 908

						
							
							-8 006

						
							
							
							1 128

						
							
							2 334

						
							
							2 671

						
							
							-1 775

						
					

					
							
							North-east (barrio alto)

						
							
							1 823

						
							
							792

						
							
							758

						
							
							-15

						
							
							
							3 149

						
							
							2 435

						
							
							1 369

						
							
							122

						
							
							
							5 235

						
							
							3 780

						
							
							4 038

						
							
							274

						
							
							
							3 629

						
							
							3 969

						
							
							8 162

						
							
							5 566

						
					

					
							
							Northern suburb

						
							
							334

						
							
							253

						
							
							344

						
							
							64

						
							
							
							293

						
							
							431

						
							
							-441

						
							
							77

						
							
							
							162

						
							
							235

						
							
							330

						
							
							407

						
							
							
							20

						
							
							40

						
							
							223

						
							
							1 294

						
					

					
							
							South-eastern suburb

						
							
							51

						
							
							22

						
							
							37

						
							
							18

						
							
							
							55

						
							
							71

						
							
							-451

						
							
							-29

						
							
							
							60

						
							
							9

						
							
							70

						
							
							-2

						
							
							
							17

						
							
							18

						
							
							40

						
							
							-25

						
					

					
							
							Southern suburb

						
							
							257

						
							
							234

						
							
							137

						
							
							-27

						
							
							
							208

						
							
							334

						
							
							-151

						
							
							7

						
							
							
							124

						
							
							147

						
							
							291

						
							
							139

						
							
							
							25

						
							
							62

						
							
							101

						
							
							494

						
					

					
							
							South-western suburb

						
							
							309

						
							
							219

						
							
							285

						
							
							-24

						
							
							
							346

						
							
							378

						
							
							-1 327

						
							
							-144

						
							
							
							283

						
							
							337

						
							
							435

						
							
							-121

						
							
							
							117

						
							
							36

						
							
							305

						
							
							175

						
					

					
							
							Western suburb

						
							
							104

						
							
							35

						
							
							36

						
							
							22

						
							
							
							44

						
							
							37

						
							
							10

						
							
							14

						
							
							
							39

						
							
							23

						
							
							125

						
							
							101

						
							
							
							5

						
							
							17

						
							
							67

						
							
							68

						
					

					
							
							Melipilla

						
							
							78

						
							
							58

						
							
							50

						
							
							43

						
							
							
							37

						
							
							92

						
							
							-38

						
							
							19

						
							
							
							53

						
							
							83

						
							
							-3

						
							
							191

						
							
							
							9

						
							
							25

						
							
							92

						
							
							93

						
					

				
			

			Source:	Prepared by the author, on the basis of special processing of census microdata.

			Tables 3 and 4 yield nine findings:

			
					The barrio alto presents a marked polarity throughout the observation period, as it expels population belonging to the lower socioeconomic stratum (fewer than 9 years of schooling), registers erratic net migration in the case of the population with secondary education (9 to 12 years) and, by contrast, unequivocally attracts the population with a high level of schooling (13 years or more). In other words, in net terms, the barrio alto does not experience a loss of population from the upper socioeconomic stratum due to migration.

					This does not mean that there are no outflows of people belonging to the upper socioeconomic stratum from the barrio alto. In fact, except in the period 1977–1982, the barrio alto displays a negative intrametropolitan outflow for this stratum (see table 4). Moreover, the flows leaving the barrio alto for the gentrified periphery and the northern suburb are significant and rather recent, and the upper socioeconomic stratum is clearly overrepresented in them.2 In the case of the barrio alto and the northern suburb, these flows totalled 317 persons (from the barrio alto to the northern suburb) and 162 persons (from the northern suburb to the barrio alto) between 1977 and 1982, implying net bilateral migration for the barrio alto of -155 persons; between 2012 and 2017, the totals were 8,383 persons (from the barrio alto to the northern suburb) and 1,847 persons (from the northern suburb to the barrio alto), implying net bilateral migration for the barrio alto of -6,536 persons. If only the upper socioeconomic stratum is considered, these flows amounted to 22 persons (from the barrio alto to the northern suburb) and 27 persons (from the northern suburb to the barrio alto) between 1977 and 1982, implying net bilateral migration for the barrio alto of 5 persons, and to 7,212 persons (from the barrio alto to the northern suburb) and 1,495 persons (from the northern suburb to the barrio alto) between 2012 and 2017, implying net bilateral migration of -5,717 persons for the barrio alto. In the case of the barrio alto and the gentrified periphery, these flows totalled 3,278 persons (from the barrio alto to the gentrified periphery) and 78 persons (from the gentrified periphery to the barrio alto) between 1977 and 1982, implying net bilateral migration of -3,200 persons for the barrio alto, and 12,727 persons (from the barrio alto to the gentrified periphery) and 6,355 persons (from the gentrified periphery to the barrio alto) between 2012 and 2017, implying net bilateral migration of -6,372 persons for the barrio alto. Considering only the upper socioeconomic stratum, these flows were 300 persons (from the barrio alto to the gentrified periphery) and 4 persons (from the gentrified periphery to the barrio alto) between 1977 and 1982, implying net bilateral migration of -296 persons for the barrio alto, and 7,385 persons (from the barrio alto to the gentrified periphery) and 4,918 persons (from the gentrified periphery to the barrio alto) between 2012 and 2017, implying net bilateral migration of -2,467 persons for the barrio alto. 

					The reduced attractiveness of the gentrified periphery is due to a combination of migration factors, including the rise of the northern suburb. Indeed, while in the twentieth century bilateral movement between the two areas was almost negligible, in the period 2012–2017 it was more vigorous and clearly favourable to the northern suburb: the figures for that area and the gentrified periphery were, respectively, 2,238 and 563 people in the case of the population aged over 25, and 1,115 and 278 people in the case of the population aged over 25 from the upper socioeconomic stratum. A role has also been played by the increase in out-migration from the gentrified periphery to the barrio alto, as discussed in the previous paragraph, which may be a subject for future research to find out whether this is return migration.

					When age is considered (this variable is not shown in the present article but is available on request), a very clear profile emerges: there are highly educated families in the child-rearing phase who move out of the barrio alto, where housing prices are significantly higher and most dwellings are flats, to the new developments in the northern suburb, which are still expensive compared to the average, but less so than those of the barrio alto, and which consist of houses with large plots and more convenient conditions for parenting and family life.

					The fact that the barrio alto is losing upper socioeconomic stratum population in its exchanges with the other two areas of interest but still shows a positive balance for that stratum indicates that there are other flows into the barrio alto in which highly educated people are overrepresented, more than offsetting the drain of such people from the barrio alto to the northern suburb and the gentrified periphery. Table 4 suggests that extrametropolitan in-migration of members of the upper socioeconomic stratum to the barrio alto is a decisive factor in this. However, it is important not to draw hasty conclusions about the effect of this migration on the composition of the barrio alto population, which will be examined in the next section using the appropriate methodology.

					Extrametropolitan migration to the barrio alto is also distinguished, albeit decreasingly and with a change of trend in 2012–2017, by a seemingly surprising feature: it wins out in all other socioeconomic strata, which is contradictory given the high cost of living there. Three explanations, of different kinds and with different implications, can be offered. The first is the attractiveness of the area for domestic and home service workers who have to reside in homes or workplaces. The second is the possibility that immigrants of low socioeconomic status might be locating in the few places of that status which still exist in the zone. And the third is that extrametropolitan migration to all areas other than the centre is biased by the systematic underestimation of out-migration, this being the obverse of the overestimation of extrametropolitan out-migration from the centre, an issue that has been noted and explained in previous research (Rodríguez Vignoli, 2012 and 2019). In view of this last point, more substantive analysis of the effects of migration on the growth and composition of the population will focus on intrametropolitan migration,3 with extrametropolitan migration considered to a lesser degree.

					In the gentrified periphery, the expected behaviour is observed: the most educated group presents exceptional net migration rates. However, this is found in the first three censuses, which bears out the finding of Rodríguez Vignoli (2019) that the “colonization” of this periphery by the population of high socioeconomic status began earlier than suggested in the literature or was encouraged by road connections, regarded as crucial for the movement of upper socioeconomic stratum families out to this periphery (Rodríguez Vignoli and Rowe, 2019). However, inspection of the matrices makes it clear that the mass exodus from the barrio alto to the gentrified periphery began only in the late 1990s (with Américo Vespucio Norte providing a road connection that had already been built in the case of Huechuraba). This exodus has continued, notwithstanding the decrease in the net migration rate of the group with 13 years of schooling or more revealed by the 2017 census.

					The fall in the net migration rate of the upper socioeconomic stratum in the gentrified periphery is mainly due to the emergence of the northern suburb (which borders part of this periphery, particularly the commune of Huechuraba). This suburb emerged as an alternative for upper socioeconomic stratum families living in the barrio alto. However, it should be stressed that there are still no signs of a return to the barrio alto from the gentrified periphery, with net upper socioeconomic stratum migration continuing to favour the latter in the period 2012–2017.

					The gentrified periphery and the barrio alto are the only areas to show a classic gentrification pattern (Pacione, 2009; Pereira, 2014), i.e., attraction of population of high socioeconomic status and expulsion of the rest, but particularly that of low socioeconomic status (or educational status, strictly speaking). However, there is an important difference between the two areas when it comes to the attraction of people belonging to the upper socioeconomic stratum: while in the case of the gentrified periphery the bulk of this is explained by intrametropolitan migration, in the case of the barrio alto it is explained by extrametropolitan migration. This means that the consolidation of the barrio alto as an upper socioeconomic stratum niche is due to the arrival of highly educated people from outside GSMA-E.

			

			3. 	The effects of migration on the socioeconomic composition of the zones of interest

			Tables 5 to 8 show the estimated effects of total and intrametropolitan net internal migration and total and intrametropolitan internal in-migration and out-migration on the socioeconomic composition of the major zones in GSMA-E, and in particular of the three zones being studied here.

			Table 5
Major zones of the Extended Greater Santiago Metropolitan Area (GSMAE): relative effect of net internal migration on educational composition, 1977–1982, 1987–1992, 1997–2002 and 2012–2017

			(Percentages)

			
				
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							Zone

						
							
							0–4 years of schooling

						
							
							
							5–8 years of schooling

						
							
							
							9–12 years of schooling

						
							
							
							13 years of schooling or more

						
					

					
							
							1977–1982

						
							
							1987–1992

						
							
							1997–2002

						
							
							2012–2017

						
							
							
							1977–1982

						
							
							1987–1992

						
							
							1997–2002

						
							
							2012–2017

						
							
							
							1977–1982

						
							
							1987–1992

						
							
							1997–2002

						
							
							2012–2017

						
							
							
							1977–1982

						
							
							1987–1992

						
							
							1997–2002

						
							
							2012–2017

						
					

					
							
							Centre

						
							
							1.4

						
							
							3.2

						
							
							-3.5

						
							
							-10.2

						
							
							
							2.9

						
							
							3.3

						
							
							-3.9

						
							
							-8.8

						
							
							
							0.8

						
							
							-0.1

						
							
							-0.6

						
							
							-4.4

						
							
							
							-15.2

						
							
							-7.4

						
							
							4.1

						
							
							7.9

						
					

					
							
							Inner city

						
							
							-0.4

						
							
							2.2

						
							
							3.6

						
							
							-0.4

						
							
							
							-0.9

						
							
							0.3

						
							
							1.9

						
							
							-0.9

						
							
							
							0.9

						
							
							-1.0

						
							
							-0.1

						
							
							-0.5

						
							
							
							3.8

						
							
							-0.8

						
							
							-4.2

						
							
							1.7

						
					

					
							
							Gentrified periphery

						
							
							-5.5

						
							
							-3.2

						
							
							-3.5

						
							
							-1.1

						
							
							
							-2.9

						
							
							-1.8

						
							
							-4.8

						
							
							-2.2

						
							
							
							11.9

						
							
							0.9

						
							
							-4.9

						
							
							-2.3

						
							
							
							54.3

						
							
							16.5

						
							
							17.6

						
							
							4.4

						
					

					
							
							Traditional periphery

						
							
							-2.6

						
							
							-6.4

						
							
							-0.7

						
							
							1.9

						
							
							
							-1.6

						
							
							-2.2

						
							
							-0.2

						
							
							0.8

						
							
							
							3.2

						
							
							3.3

						
							
							0.5

						
							
							0.7

						
							
							
							12.1

						
							
							5.8

						
							
							-0.4

						
							
							-2.3

						
					

					
							
							North-east (barrio alto)

						
							
							-7.7

						
							
							-3.9

						
							
							-4.6

						
							
							-4.3

						
							
							
							-4.2

						
							
							-5.2

						
							
							-1.7

						
							
							-2.2

						
							
							
							0.6

						
							
							-1.9

						
							
							-0.9

						
							
							-2.5

						
							
							
							5.5

						
							
							4.5

						
							
							1.0

						
							
							1.0

						
					

					
							
							Northern suburb

						
							
							-2.7

						
							
							-2.2

						
							
							-3.2

						
							
							-11.9

						
							
							
							0.5

						
							
							0.5

						
							
							-2.4

						
							
							-10.3

						
							
							
							6.2

						
							
							1.0

						
							
							-1.9

						
							
							-4.1

						
							
							
							8.4

						
							
							5.3

						
							
							16.4

						
							
							19.6

						
					

					
							
							South-eastern suburb

						
							
							-3.3

						
							
							-6.1

						
							
							-5.5

						
							
							-4.2

						
							
							
							-2.9

						
							
							-3.4

						
							
							-3.7

						
							
							-4.2

						
							
							
							5.5

						
							
							1.1

						
							
							-1.0

						
							
							1.8

						
							
							
							36.5

						
							
							29.8

						
							
							9.6

						
							
							1.1

						
					

					
							
							Southern suburb

						
							
							-0.2

						
							
							-0.6

						
							
							-2.2

						
							
							-7.9

						
							
							
							-0.3

						
							
							0.3

						
							
							-1.6

						
							
							-6.5

						
							
							
							0.9

						
							
							-0.3

						
							
							0.5

						
							
							-0.9

						
							
							
							1.4

						
							
							3.0

						
							
							5.3

						
							
							13.0

						
					

					
							
							South-western suburb

						
							
							-1.1

						
							
							-0.2

						
							
							-4.3

						
							
							-4.1

						
							
							
							-0.2

						
							
							-0.1

						
							
							-3.3

						
							
							-4.0

						
							
							
							1.3

						
							
							-0.2

						
							
							0.5

						
							
							0.1

						
							
							
							6.7

						
							
							1.8

						
							
							7.8

						
							
							4.9

						
					

					
							
							Western suburb

						
							
							0.8

						
							
							0.2

						
							
							-3.0

						
							
							-5.3

						
							
							
							-1.9

						
							
							-0.8

						
							
							-1.5

						
							
							-4.9

						
							
							
							0.8

						
							
							-0.1

						
							
							0.3

						
							
							0.5

						
							
							
							12.8

						
							
							7.4

						
							
							8.9

						
							
							9.3

						
					

					
							
							Melipilla

						
							
							0.9

						
							
							0.6

						
							
							-0.3

						
							
							-1.3

						
							
							
							-0.1

						
							
							0.0

						
							
							-0.5

						
							
							-1.0

						
							
							
							-1.1

						
							
							-0.1

						
							
							-0.1

						
							
							1.3

						
							
							
							-4.1

						
							
							-2.3

						
							
							1.9

						
							
							-0.9

						
					

					
							
							Rest of Metropolitan Region

						
							
							0.5

						
							
							0.7

						
							
							1.5

						
							
							1.1

						
							
							
							0.6

						
							
							0.9

						
							
							3.0

						
							
							2.3

						
							
							
							-2.1

						
							
							-3.4

						
							
							-0.8

						
							
							2.6

						
							
							
							-6.5

						
							
							4.9

						
							
							-8.4

						
							
							-10.8

						
					

					
							
							Rest of country

						
							
							0.5

						
							
							0.1

						
							
							-0.3

						
							
							-0.2

						
							
							
							0.0

						
							
							-0.1

						
							
							0.0

						
							
							0.1

						
							
							
							-0.7

						
							
							0.0

						
							
							0.3

						
							
							0.4

						
							
							
							-0.7

						
							
							0.0

						
							
							-0.1

						
							
							-0.7

						
					

				
			

			Source:	Prepared by the author, on the basis of special processing of census microdata. 

			Table 6
Extended Greater Santiago Metropolitan Area (GSMAE) (3 major zones of interest): relative effect of total internal in-migration and out-migration on educational composition, 1977–1982, 1987–1992, 1997–2002 and 2012–2017

			(Percentages)

			
				
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							Three zones of interest

						
							
							0–4 years of schooling

						
							
							
							5–8 years of schooling

						
					

					
							
							1982 (1977–1982)

						
							
							
							1992 (1987–1992)

						
							
							
							2002 (1997–2002)

						
							
							
							2017 (2012–2017)

						
							
							
							1982 (1977–1982)

						
							
							
							1992 (1987–1992)

						
							
							
							2002 (1997–2002)

						
							
							
							2017 (2012–2017)

						
					

					
							
							In-migration

						
							
							Out-migration

						
							
							
							In-migration

						
							
							Out-migration

						
							
							
							In-migration

						
							
							Out-migration

						
							
							
							In-migration

						
							
							Out-migration

						
							
							
							In-migration

						
							
							Out-migration

						
							
							
							In-migration

						
							
							Out-migration

						
							
							
							In-migration

						
							
							Out-migration

						
							
							
							In-migration

						
							
							Out-migration

						
					

					
							
							Gentrified periphery

						
							
							-5.7

						
							
							0.1

						
							
							
							-8.9

						
							
							5.7

						
							
							
							-11.8

						
							
							8.3

						
							
							
							-11.2

						
							
							10.1

						
							
							
							-3.0

						
							
							0.1

						
							
							
							-4.0

						
							
							2.1

						
							
							
							-8.9

						
							
							4.1

						
							
							
							-10.2

						
							
							8.0

						
					

					
							
							North-east (barrio alto)

						
							
							1.4

						
							
							-9.1

						
							
							
							0.6

						
							
							-4.5

						
							
							
							-0.8

						
							
							-3.8

						
							
							
							-4.7

						
							
							0.4

						
							
							
							3.1

						
							
							-7.3

						
							
							
							3.4

						
							
							-8.6

						
							
							
							1.4

						
							
							-3.1

						
							
							
							-2.5

						
							
							0.3

						
					

					
							
							Northern suburb

						
							
							-5.8

						
							
							3.1

						
							
							
							-6.8

						
							
							4.6

						
							
							
							-8.0

						
							
							4.7

						
							
							
							-17.5

						
							
							5.6

						
							
							
							-0.1

						
							
							0.7

						
							
							
							-2.0

						
							
							2.4

						
							
							
							-5.0

						
							
							2.6

						
							
							
							-14.7

						
							
							4.4

						
					

					
							
							Three zones of interest

						
							
							9–12 years of schooling

						
							
							
							13 years of schooling or more

						
					

					
							
							1982 (1977–1982)

						
							
							
							1992 (1987–1992)

						
							
							
							2002 (1997–2002)

						
							
							
							2017 (2012–2017)

						
							
							
							1982 (1977–1982)

						
							
							
							1992 (1987–1992)

						
							
							
							2002 (1997–2002)

						
							
							
							2017 (2012–2017)

						
					

					
							
							In-migration

						
							
							Out-migration

						
							
							
							In-migration

						
							
							Out-migration

						
							
							
							In-migration

						
							
							Out-migration

						
							
							
							In-migration

						
							
							Out-migration

						
							
							
							In-migration

						
							
							Out-migration

						
							
							
							In-migration

						
							
							Out-migration

						
							
							
							In-migration

						
							
							Out-migration

						
							
							
							In-migration

						
							
							Out-migration

						
					

					
							
							Gentrified periphery

						
							
							12.3

						
							
							-0.4

						
							
							
							4.7

						
							
							-3.8

						
							
							
							-3.8

						
							
							-1.1

						
							
							
							-3.6

						
							
							1.3

						
							
							
							54.9

						
							
							-0.5

						
							
							
							29.4

						
							
							-12.9

						
							
							
							27.0

						
							
							-9.4

						
							
							
							13.2

						
							
							-8.8

						
					

					
							
							North-east (barrio alto)

						
							
							-1.1

						
							
							1.7

						
							
							
							-0.3

						
							
							-1.6

						
							
							
							0.2

						
							
							-1.2

						
							
							
							-1.3

						
							
							-1.2

						
							
							
							-0.9

						
							
							6.4

						
							
							
							-1.0

						
							
							5.5

						
							
							
							-0.3

						
							
							1.2

						
							
							
							0.7

						
							
							0.3

						
					

					
							
							Northern suburb

						
							
							14.7

						
							
							-8.5

						
							
							
							7.2

						
							
							-6.2

						
							
							
							0.1

						
							
							-2.1

						
							
							
							-4.4

						
							
							0.3

						
							
							
							34.2

						
							
							-25.8

						
							
							
							20.3

						
							
							-15.0

						
							
							
							25.3

						
							
							-8.8

						
							
							
							25.7

						
							
							-6.2

						
					

				
			

			Source:	Prepared by the author, on the basis of special processing of census microdata. 

			Table 7
Major zones of the Extended Greater Santiago Metropolitan Area (GSMAE): relative effect of intrametropolitan internal migration on educational composition, 1977–1982, 1987–1992, 1997–2002 and 2012–2017

			(Percentages)

			
				
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							Zone

						
							
							0–4 years of schooling

						
							
							
							5–8 years of schooling

						
							
							
							9–12 years of schooling

						
							
							
							13 years of schooling or more

						
					

					
							
							1977–1982

						
							
							1987–1992

						
							
							1997–2002

						
							
							2012–2017

						
							
							
							1977–1982

						
							
							1987–1992

						
							
							1997–2002

						
							
							2012–2017

						
							
							
							1977–1982

						
							
							1987–1992

						
							
							1997–2002

						
							
							2012–2017

						
							
							
							1977–1982

						
							
							1987–1992

						
							
							1997–2002

						
							
							2012–2017

						
					

					
							
							Centre

						
							
							1.5

						
							
							3.8

						
							
							-1.2

						
							
							-1.9

						
							
							
							2.3

						
							
							2.5

						
							
							-1.0

						
							
							-0.9

						
							
							
							0.3

						
							
							-0.6

						
							
							-0.5

						
							
							-0.9

						
							
							
							-12.3

						
							
							-5.6

						
							
							1.6

						
							
							1.3

						
					

					
							
							Inner city

						
							
							-0.1

						
							
							2.8

						
							
							3.8

						
							
							0.0

						
							
							
							-0.5

						
							
							0.5

						
							
							2.2

						
							
							0.0

						
							
							
							0.3

						
							
							-1.2

						
							
							-0.1

						
							
							-0.3

						
							
							
							2.0

						
							
							-1.6

						
							
							-4.5

						
							
							0.6

						
					

					
							
							Gentrified periphery

						
							
							-5.1

						
							
							-2.6

						
							
							-3.2

						
							
							-0.7

						
							
							
							-2.1

						
							
							-1.7

						
							
							-4.6

						
							
							-1.4

						
							
							
							10.4

						
							
							0.7

						
							
							-4.9

						
							
							-1.9

						
							
							
							44.5

						
							
							15.4

						
							
							17.0

						
							
							3.3

						
					

					
							
							Traditional periphery

						
							
							-2.5

						
							
							-6.3

						
							
							-1.1

						
							
							1.9

						
							
							
							-1.3

						
							
							-2.2

						
							
							-0.2

						
							
							1.2

						
							
							
							2.9

						
							
							3.3

						
							
							0.7

						
							
							0.8

						
							
							
							10.7

						
							
							5.7

						
							
							-0.4

						
							
							-2.8

						
					

					
							
							North-east (barrio alto)

						
							
							-8.9

						
							
							-4.5

						
							
							-5.2

						
							
							-3.3

						
							
							
							-5.6

						
							
							-7.2

						
							
							-4.0

						
							
							-1.7

						
							
							
							1.3

						
							
							-1.7

						
							
							-1.1

						
							
							-1.8

						
							
							
							5.8

						
							
							5.1

						
							
							1.4

						
							
							0.7

						
					

					
							
							Northern suburb

						
							
							-2.4

						
							
							-2.0

						
							
							-3.9

						
							
							-11.5

						
							
							
							0.5

						
							
							0.0

						
							
							-2.4

						
							
							-9.7

						
							
							
							5.8

						
							
							1.4

						
							
							-1.5

						
							
							-3.6

						
							
							
							6.9

						
							
							6.0

						
							
							16.8

						
							
							18.1

						
					

					
							
							South-eastern suburb

						
							
							-2.7

						
							
							-6.0

						
							
							-5.6

						
							
							-5.4

						
							
							
							-2.7

						
							
							-4.3

						
							
							-4.6

						
							
							-3.8

						
							
							
							4.4

						
							
							2.1

						
							
							-0.8

						
							
							1.7

						
							
							
							36.1

						
							
							31.0

						
							
							10.6

						
							
							1.4

						
					

					
							
							Southern suburb

						
							
							-0.2

						
							
							-0.8

						
							
							-2.2

						
							
							-7.3

						
							
							
							-0.2

						
							
							0.1

						
							
							-1.7

						
							
							-6.1

						
							
							
							0.9

						
							
							0.3

						
							
							0.4

						
							
							-0.6

						
							
							
							0.3

						
							
							2.4

						
							
							5.8

						
							
							11.9

						
					

					
							
							South-western suburb

						
							
							-0.7

						
							
							-0.1

						
							
							-4.7

						
							
							-4.2

						
							
							
							0.1

						
							
							-0.2

						
							
							-3.2

						
							
							-3.7

						
							
							
							0.8

						
							
							-0.3

						
							
							0.7

						
							
							0.2

						
							
							
							2.1

						
							
							2.6

						
							
							7.9

						
							
							4.6

						
					

					
							
							Western suburb

						
							
							0.5

						
							
							0.2

						
							
							-2.2

						
							
							-5.4

						
							
							
							-1.2

						
							
							-0.7

						
							
							-1.4

						
							
							-4.6

						
							
							
							0.0

						
							
							0.0

						
							
							-0.1

						
							
							0.4

						
							
							
							12.0

						
							
							5.8

						
							
							8.4

						
							
							9.2

						
					

					
							
							Melipilla

						
							
							0.9

						
							
							0.8

						
							
							-0.5

						
							
							-1.4

						
							
							
							0.2

						
							
							0.0

						
							
							-0.5

						
							
							-0.7

						
							
							
							-1.5

						
							
							-0.2

						
							
							0.3

						
							
							1.2

						
							
							
							-5.1

						
							
							-2.9

						
							
							1.1

						
							
							-1.0

						
					

				
			

			Source:	Prepared by the author, on the basis of special processing of census microdata. 

			Table 8
Extended Greater Santiago Metropolitan Area (GSMAE) (3 major zones of interest): relative effect of intrametropolitan internal in-migration and out-migration on educational composition, 1977–1982, 1987–1992, 1997–2002 and 2012–2017

			(Percentages)

			
				
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							Three zones of interest

						
							
							0–4 years of schooling

						
							
							
							5–8 years of schooling

						
					

					
							
							1982 (1977–1982)

						
							
							
							1992 (1987–1992)

						
							
							
							2002 (1997–2002)

						
							
							
							2017 (2012–2017)

						
							
							
							1982 (1977–1982)

						
							
							
							1992 (1987–1992)

						
							
							
							2002 (1997–2002)

						
							
							
							2017 (2012–2017)

						
					

					
							
							In-migration

						
							
							Out-migration

						
							
							
							In-migration

						
							
							Out-migration

						
							
							
							In-migration

						
							
							Out-migration

						
							
							
							In-migration

						
							
							Out-migration

						
							
							
							In-migration

						
							
							Out-migration

						
							
							
							In-migration

						
							
							Out-migration

						
							
							
							In-migration

						
							
							Out-migration

						
							
							
							In-migration

						
							
							Out-migration

						
					

					
							
							Gentrified periphery

						
							
							-5.2

						
							
							0.1

						
							
							
							-8.0

						
							
							5.3

						
							
							
							-11.1

						
							
							7.9

						
							
							
							-10.4

						
							
							9.7

						
							
							
							-2.2

						
							
							0.0

						
							
							
							-3.6

						
							
							1.9

						
							
							
							-8.6

						
							
							4.0

						
							
							
							-9.4

						
							
							8.0

						
					

					
							
							North-east (barrio alto)

						
							
							0.5

						
							
							-9.4

						
							
							
							0.3

						
							
							-4.8

						
							
							
							-1.0

						
							
							-4.2

						
							
							
							-3.5

						
							
							0.2

						
							
							
							1.9

						
							
							-7.5

						
							
							
							1.2

						
							
							-8.4

						
							
							
							-0.6

						
							
							-3.3

						
							
							
							-2.2

						
							
							0.5

						
					

					
							
							Northern suburb

						
							
							-4.9

						
							
							2.5

						
							
							
							-5.5

						
							
							3.5

						
							
							
							-7.5

						
							
							3.6

						
							
							
							-16.4

						
							
							4.8

						
							
							
							-0.1

						
							
							0.6

						
							
							
							-1.7

						
							
							1.7

						
							
							
							-4.9

						
							
							2.5

						
							
							
							-13.9

						
							
							4.2

						
					

					
							
							Three zones of interest

						
							
							9–12 years of schooling

						
							
							
							13 years of schooling or more

						
					

					
							
							1982 (1977–1982)

						
							
							
							1992 (1987–1992)

						
							
							
							2002 (1997–2002)

						
							
							
							2017 (2012–2017)

						
							
							
							1982 (1977–1982)

						
							
							
							1992 (1987–1992)

						
							
							
							2002 (1997–2002)

						
							
							
							2017 (2012–2017)

						
					

					
							
							In-migration

						
							
							Out-migration

						
							
							
							In-migration

						
							
							Out-migration

						
							
							
							In-migration

						
							
							Out-migration

						
							
							
							In-migration

						
							
							Out-migration

						
							
							
							In-migration

						
							
							Out-migration

						
							
							
							In-migration

						
							
							Out-migration

						
							
							
							In-migration

						
							
							Out-migration

						
							
							
							In-migration

						
							
							Out-migration

						
					

					
							
							Gentrified periphery

						
							
							10.7

						
							
							-0.3

						
							
							
							4.3

						
							
							-3.5

						
							
							
							-3.7

						
							
							-1.2

						
							
							
							-3.3

						
							
							1.4

						
							
							
							44.9

						
							
							-0.4

						
							
							
							27.1

						
							
							-11.7

						
							
							
							26.0

						
							
							-9.0

						
							
							
							12.1

						
							
							-8.8

						
					

					
							
							North-east (barrio alto)

						
							
							-0.3

						
							
							1.5

						
							
							
							0.2

						
							
							-1.8

						
							
							
							0.3

						
							
							-1.4

						
							
							
							-0.5

						
							
							-1.3

						
							
							
							-1.2

						
							
							7.0

						
							
							
							-0.6

						
							
							5.7

						
							
							
							0.0

						
							
							1.4

						
							
							
							0.4

						
							
							0.3

						
					

					
							
							Northern suburb

						
							
							12.8

						
							
							-7.1

						
							
							
							6.2

						
							
							-4.7

						
							
							
							0.2

						
							
							-1.7

						
							
							
							-4.2

						
							
							0.6

						
							
							
							28.8

						
							
							-21.9

						
							
							
							17.4

						
							
							-11.3

						
							
							
							24.5

						
							
							-7.7

						
							
							
							24.4

						
							
							-6.3

						
					

				
			

			Source:	Prepared by the author, on the basis of special processing of census microdata.

			The results extend, develop, refine and clarify the findings presented in the previous section, and the nine points that follow are of particular interest:

			
					The effects of migration are generally large, considering that the socioeconomic composition of the population changes gradually and usually over a long period, so that a shift of 5% or more in the proportion of one stratum or another in the course of only five years represents a rapid and significant change.

					By far the largest effects of migration on socioeconomic composition occur when it involves groups of a high socioeconomic status (the population with 13 years of schooling or more). In several cases, migration has led to a change of 10% or more in the proportion of the population aged 25 and above belonging to the upper socioeconomic stratum over the course of five years. An extreme case is that of the gentrified periphery in the 
period 1977–1982, when migration caused this proportion to rise by more than 50% (see table 5), although it remained small, increasing only from 1.98% to 3.06%.4

					Net internal migration increases the already very high percentage of the upper socioeconomic stratum in the barrio alto and decreases that of the rest; these increases are modest, but the sign is more important than the magnitude since, as shown in table 2, residents’ socioeconomic status is much higher in this area than in the rest of GSMA-E. More specifically, total net internal migration increased the proportion of the upper socioeconomic stratum from 72.5% in 2012 (counterfactual value in the methodology applied) to 73.3% in 2017 (factual value in the methodology applied); these figures do not appear in table 5, but underlie the 1% increase shown there.

					The effect described is mainly due to out-migration, with the lower socioeconomic strata moving out of the barrio alto in the last quarter of the twentieth century (see table 6). In-migration only started to lift the share of the upper socioeconomic stratum in the twenty-first century (see table 6). Intrametropolitan out-migration and in-migration work in the same direction as total out-migration and in-migration (see table 8).

					As already emphasized, the period 1977–1982 saw a very significant increase in the share of upper socioeconomic stratum residents in the gentrified periphery, an increase that slowed considerably in the period 2012–2017, when total net internal migration lifted the proportion by only 4.4% (see table 5). In this latter case, however, the counterfactual and factual values for the group, -32.3% and 33.7%, respectively (the data are not shown, but are available on request), were much higher than those for the period 1977–1982, revealing the compositional change of this zone, i.e., its “gentrification”.

					Most of the increase in the share of the upper socioeconomic stratum in the gentrified periphery came from in-migration (see table 6). In addition to the substantive factor (in-migration of affluent families from the barrio alto), this effect was influenced by a methodological factor: the low proportion of this stratum in the non-migrant population, especially in the twentieth century measurements. In fact, this methodological factor is crucial to understanding why the net out-migration of the population with low educational attainment from this zone, identified in the previous section, did not translate into a migration-induced effect on the proportion of this stratum. For this to occur, the socioeconomic status of out-migrants must be lower than that of non-migrants, a difficult condition to fulfil given the low socioeconomic status of the latter, particularly in the 1982 and 1992 censuses.

					Most of the growth of the upper socioeconomic stratum in the gentrified periphery was due to intrametropolitan migration (see table 7), although extrametropolitan migration also contributed, except in the period 1997–2002, when its effect was almost zero.5 This confirms that the crucial forces in the socioeconomic transformation of this zone are to be sought in the selectivity, quantity and asymmetry of migratory exchanges with the rest of the zones of GSMA-E (i.e., intrametropolitan migration), and in particular with the barrio alto.

					The emergence of the northern suburb as a destination for suburbanizing flows of affluent households is clearly reflected in the trend of the migration effect on the socioeconomic composition of that suburb: the share of the upper socioeconomic stratum began to increase significantly in the late twentieth century, rising by almost 20% in the period 2012–2017 (see table 5). More specifically, total net internal migration caused the share of that stratum to increase from 26.2% in 2012 (counterfactual value) to 31.3% in 2017 (factual value). This was almost entirely due to intrametropolitan migration, which led to the share of the upper socioeconomic stratum increasing by 18.1% between 2012 and 2017 (see table 7).

					Consequently, the northern suburb, which was semi-rural at the beginning of the observation period and whose proportion of upper socioeconomic stratum inhabitants was a tiny 1.4% (counterfactual) in the period 1977–1982, has become a zone with a high percentage of upper socioeconomic stratum inhabitants. This proportion, however, is still very different from that in the barrio alto, because this stratum falls well short of being a majority, and at least a third of the population that it lives alongside belongs to the lower socioeconomic stratum (fewer than 9 years of schooling).

			

			4.	Migration and socioeconomic inequalities between communes 

			Lastly, figure 1 presents an estimate of the effect of internal migration on educational inequalities between the communes of GSMA-E, including the six barrio alto communes, which are sharply differentiated from the rest by their higher level of schooling, as clearly shown in tables 1 and 2.

			Figure 1
Communes of the Extended Greater Santiago Metropolitan Area (GSMAE): relative effect of total internal migration on the average schooling of the population aged 25 and over and heads of household, by the educational level the two groups would have had without migration, 1977–1982, 1987–1992, 1997–2002 and 2012–2017

			(Percentages)

			[image: ]

			[image: ]

			Source:	Prepared by the author, on the basis of special processing of census microdata. 

			The procedure applied in this study does not use the standard or best-known indicator of residential segregation (Duncan’s dissimilarity index, mentioned above), but rather the average schooling of two groups: heads of household and the population aged 25 and over, for both of which the assumption of invariance of the attribute (years of schooling) in the reference period is almost certainly met. Thus, figure 1 shows all communes in GSMA-E according to the values of two variables: first, the effect of migration on the average schooling of the population aged 25 and over and heads of household, and second, the counterfactual for that schooling level, i.e., what it would have been in the absence of migration (which can also be interpreted as the average level of schooling at the outset, i.e., five years before the census). The resulting point cloud is fitted with a line to estimate the relationship between the two variables. A positive relationship, i.e., a positive slope, indicates that migration tends to raise schooling on average in the communes with a higher counterfactual schooling level, i.e., it widens educational inequalities between communes; a negative slope indicates the opposite.

			These graphs generally show a rather flat slope, with a coefficient that is positive in the vast majority of cases, but only marginally so. Thus, the hypothesis that migration helps to reduce social inequalities can be ruled out.

			However, as the focus of interest is on the communes of the barrio alto and its extensions, what is striking is that in the communes where the level of schooling is highest (towards the right of the x-axis), which always include the commune of Santiago and at least five communes of the barrio alto (because the level of schooling in Lo Barnechea was low until the 1992 census), that level, without exception, rises as a consequence of migration, which is certainly not compatible with the argument made in the last decade that this zone has become less important for the elite (Galetovic and Jordán, 2006).

			This systematic pattern is totally different from the much more random effect observed in the rest of the communes, the vast majority of GSMA-E, where there is a very heterogeneous pattern that is undoubtedly associated with the location and residential function these communes have in the city. Thus, in the outlying communes where the initial level of schooling was low, schooling increased thanks to migration, and this helped to narrow the territorial gap between communes. However, in the poor communes of the inner city and traditional periphery, where the initial level of education was also low, the inverse relationship (migration reducing the level of schooling) is seen, the result being a widening of territorial disparities.

			In this context, the communes of the gentrified periphery and the northern suburb are certainly outliers, since migration has had a much greater effect in raising the socioeconomic level there than elsewhere, while the schooling level is lower than in the communes of the barrio alto. To a large extent, these communes neutralize the effect of migration in levelling out inter-commune inequalities by raising the socioeconomic level of the barrio alto communes and reducing that of the poor communes in the inner city and much of the traditional periphery.

			Thus, underlying the apparently neutral effect of migration on socioeconomic inequalities between the communes of GSMA-E is a much more complex reality with very clear and significant effects that tend to cancel out when averaged.

			VI. 	Final reflections

			In the late 1970s, the freeing up of land for commercial use had significant effects on the horizontal expansion of the city, as it allowed, facilitated and even encouraged the use of land around the city for residential purposes. The opportunity was taken both by the private sector, which set out to provide housing of various types to meet the diverse demands of social groups, and by the public sector, which opted to locate social housing in lower-priced outlying areas, thereby increasing its own construction capacity and helping to reduce the housing shortage. The result was a rapid horizontal expansion of the city that left a permanent mark on its structure and functioning and on people’s and institutions’ perceptions of how to live and survive in it (Ducci, 1998; Galetovic and Jordán, 2006; Rodríguez Vignoli and Espinoza, 2012; De Mattos, Fuentes and Link, 2014; Dureau, 2014; Rodríguez Vignoli and others, 2017).

			The strengths and limits of the city’s horizontal extension began to become evident at the end of the last century. While there was a leap in formal housing construction and a reduction in the housing deficit, especially from 1990 onward, it also became clear that this horizontal growth was often unaccompanied by connectivity and amenities, resulting in “housing without a city”. In addition, a number of the “residential” interventions of the period, particularly during the military dictatorship (1973–1989), involved population displacements and relocation of socioeconomic groups that exacerbated residential segregation. This was due to the expulsion of the poor population from the barrio alto to different sites on the periphery that usually lacked amenities and had inadequate general connectivity, and were far from the workplaces of those affected. This expulsion, which in some cases was literal and formed part of large-scale compulsory clearance operations and in others was encouraged by housing subsidies, obviously disadvantaged the poor, even though they often settled in housing complexes that were solid in terms of materials and basic services and generally of a higher standard than in the places where they originally lived.

			These problems have meant that the logic of laissez-faire, a deregulated market and horizontal expansion has been criticized since its implementation, in relation both to affluent private sectors and to low-income sectors and their cityless expansion. Criticism increased in the early 1990s because of evidence of the adverse effects of this logic and the advent of democracy (Ducci, 1998). Some of the criticism was reflected in new policies and programmes of different types, which, however, were generally aimed not at limiting the expansion of the periphery, but rather at improving it (in particular by providing connectivity and services) or formally combating segregation, which was actually strengthened by public action.

			In addition to the above, the relationship between housing, road infrastructure, and transport and urban amenities was strengthened and privatized, and in general contributed to the horizontal expansion of the city and the socioeconomic diversification of the periphery. This encouraged hypotheses about the reduction of socioeconomic residential segregation through the market, on the basis of a gradual deconcentration of the upper socioeconomic stratum population and a concomitant progressive replacement of the barrio alto by alternative locations, in particular emerging affluent suburbs. Counter-trends or at least major qualifications have been identified for all three of these processes (Rodríguez Vignoli, 2012), and the present study provides fresh data undermining the case for the last of them.

			Indeed, the most important result of this study is to qualify the hypothesis that the suburbanization of the upper socioeconomic stratum, real though it is, entails a kind of decline of the barrio alto. This is questioned here not only because of the evident signs of buoyancy in the area, but also because, despite the barriers to access, it continues to draw in members of the upper socioeconomic stratum and to expel people of other strata, with the result that it is retaining its status as a habitat for a high percentage of the upper socioeconomic stratum.

			Another important finding is that, although the expansion of connectivity by means of new road arteries (many of them toll roads, as mentioned above) was decisive in allowing other large zones to receive the upper socioeconomic stratum suburbanization flows originating in the barrio alto, the process began before this expansion, which means that the “technology” or “infrastructure” explanation cannot be cited as a cause in this case, although it has been a key factor in the mass relocation of the population in general and of the upper socioeconomic stratum in particular.

			In view of these results, it is clear that the barrio alto, far from being diminished as a habitat for the upper socioeconomic stratum, has been reinforced, has expanded horizontally and vertically, and has also added investments, businesses, offices and corporate installations of all kinds that have also consolidated it as an extension of the traditional centre and as a secondary hub of economic activity and employment. This has reinforced the autarchy of the zone and its insulation from the rest of the city, and has contributed to the disconnection of its inhabitants from the reality of other areas, a disconnection whose effects are amplified by the fact that the residents of this zone form the group exercising most of the city’s command and control functions, particularly in the private sector, which is by far the most important economically. There is a great risk that decisions will be disconnected from the needs of the majority because they are based on an endogamous experience and understanding of the world (an outlook based on privilege, advantage and dominant interests), and the consequences of such decisions may be serious.

			There is no doubt that the dispersion of some residents of the barrio alto to outlying areas has helped to improve the indicators for these areas and to reduce socioeconomic residential segregation from a geographical point of view. However, this has not necessarily been the case with regard to social interaction and integration, as this population has settled in exclusive, closed formats that tend to exclude and keep out of sight the longer-standing and generally poor inhabitants of these areas (even if they might employ them to perform subordinate functions).

			Lastly, despite these sociospatial reconfigurations, Santiago remains a highly segregated metropolitan area, and this segregation has been consolidated in multiple dimensions, including health, as evidenced by the unequal impact that the coronavirus disease (COVID-19) pandemic had on the different areas of the city (Canales, 2020). Physical separation and social differentiation tend to undermine Santiago’s social cohesion, to foment distrust and mutual ignorance between different areas, and to reproduce and heighten the social inequalities that have historically characterized the city.
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					1	Out of theoretical and methodological considerations and for reasons of space, this study will not systematically address international migration, which is of growing importance in Chile in general and Santiago in particular.

				

				
					2	Data from the cells of the respective migration matrices for the population aged 25 and over. The matrices are available on request.

				

				
					3	Also termed “residential mobility” in the specialized literature (Wright and Ellis, 2016, p. 14).

				

				
					4	The data are not shown but are available on request. A number of the results presented in this section that originate in or are derived from the migration matrices have been left out of the text for reasons of space but can be made available if required.

				

				
					5	In the period 1997–2002, total internal migration led to a 17.6% increase in the share of the upper socioeconomic stratum, and intrametropolitan migration resulted in a 17% increase; the remainder was due to extrametropolitan migration.
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			I.	Introduction

			Analysis of the microeconomic evidence since the mid-1990s shows that exporting firms are more productive and capital-intensive and pay higher wages than non-exporters, indicating a high level of heterogeneity in the performance of firms even within the same industry. These empirical findings hold for both developed countries (Bernard, Bradford Jensen and Lawrence, 1995; Bernard and Bradford Jensen, 1999) and developing ones (Yan Aw, Chung and Roberts, 2000; for Taiwan; De Loecker, 2007, for Slovenia; Clerides, Lach and Tybout, 1998, for Morocco, Mexico and Colombia; Álvarez and López, 2005, for Chile). 

			Because the strong association between exports and productivity within the same narrowly defined industry could not be explained by assuming representative firms as in previous trade models, so-called “new-new” trade models incorporating heterogeneity in firms’ productivity were developed (Melitz, 2003; Bernard and others, 2003; Yeaple, 2005; Bernard, Redding and Schott, 2007; Melitz and Ottaviano, 2008). In these models, free trade permits the expansion of the most productive firms, which thus demand more labour, and this greater demand pushes wages up, so that the least productive firms shrink or exit the market. Since firms must incur sunk costs to export, only firms with high productivity can make positive profits in international markets. Moreover, assuming that sunk costs are specific to individual products and destination markets could explain why most exporters sell only a few products to a few countries (Chaney, 2008; Helpman, Melitz and Rubinstein, 2008). 

			Melitz’s pioneering work was followed by new theoretical models that extended it in several directions. For instance, Yeaple (2005) allows firms to use two different types of technology with different fixed costs, Melitz and Ottaviano (2008) introduce asymmetries between trading countries, Kasahara and Rodrigue (2008), Kasahara and Lapham (2012) and Amiti and Davis (2012) introduce imports of intermediate inputs, Costantini and Melitz (2008) incorporate research and development activities that make productivity endogenous, and Bernard, Bradford Jensen and Schott (2006) and Bernard, Redding and Schott (2011) analyse firms working with multiple products and with multiple destinations (exporters) or origins (importers). In summary, more recent models aim to make the heterogeneity between firms endogenous by incorporating decisions relating to vertical integration (outsourcing) and investments in new technology, adjustments to the production mix and workforce qualifications. 

			Recently, some authors have pointed out that exports are only one part of the story, and that import activities must also be analysed for the nature of the heterogeneity between different firms to be understood (Halpern, Koren and Szeidl, 2015;2 Bernard, Bradford Jensen and Schott, 2009; Kasahara and Rodrigue, 2008; Vogel and Wagner, 2010). Thanks to the availability of detailed transaction data, researchers were able to start analysing the role of imports, combining information on both the import and export sides (Bernard and others, 2009; Muûls and Pisu, 2009; Andersson, Lööf and Johansson, 2008; Tucci, 2005). These studies find a positive association between imports and firms’ productivity. The better performance of importing firms may be due to the higher quality of imported inputs or to the transfer of knowledge embodied in imports. Like exporters, firms wishing to import may need to incur sunk costs to research foreign markets and learn about customs procedures before they can begin doing so. These research and learning processes require the accumulation of technological capabilities, which means that the association between imports and productivity could be the result of a self-selection mechanism. It could also be a case of learning by importing, with productivity gains resulting from the transfer of knowledge embodied in intermediate inputs and capital goods.

			At the same time, there is evidence regarding the concentration of exports and imports among a few firms and their geographical concentration or diversification (Eaton, Kortum and Kramarz, 2004; Eaton and others, 2007; Bernard and others, 2007 and 2011; Mayer and Ottaviano, 2008; Muûls and Pisu, 2009). These studies show that the bulk of export volumes are accounted for by a handful of firms which export many products to many countries, while the large majority of firms sell only a few products to a limited number of foreign countries. 

			There are a number of studies for Uruguay (Carballo, Ottaviano and Martincus, 2018; Barboni and others, 2012; Peluffo, 2012) , but there has been no analysis of the extensive margins of trade for either imports or exports or of links with different partners.

			The present study contributes to this flourishing literature by providing a detailed picture of internationalized Uruguayan manufacturing firms and their characteristics over the period 1997–2005. The novelty of this study lies in its analysis of the extensive margins of trade and the distribution of trade between different regions. This analysis relies on a new database merging data from economic surveys with firm-level administrative data from the National Customs Directorate. We first describe the pattern of concentration of imports and exports across firms and compare our results with studies for other economies. We then analyse the country and product extensive margins of trade for both exports and imports, i.e., diversification in terms of products and geographical markets. We supplement this with information on the development level of origin and destination markets (high-income countries, Latin American countries and MERCOSUR partners in particular), analysing whether the performance premium differs across markets. This, then, is the first study on Uruguay to analyse the extensive margins of exports and imports and the impact of trade with different regions on a number of firm performance measures. For completeness, we also present findings for trade status.

			Summing up, this study portrays the heterogeneity of firms associated with international activities, showing the ways in which they differ from firms oriented exclusively towards the domestic market and the impact of trade flows in several dimensions: trade status, extensive margins of exports and imports, and trade with different partner countries. We estimate ordinary least squares and fixed effects panel regressions, allowing the results obtained to be compared with the findings for other countries on which similar studies exist (Aw, Chen and Roberts, 2001, for Taiwan; Muûls and Pisu, 2009, for Belgium; Vogel and Wagner, 2010, for Germany; Castellani, Serti and Tomasi, 2010, for Italy). 

			The paper is structured as follows. After this introduction, section II presents the data. Section III provides evidence for the degree of concentration in the extensive margins of exports and imports. Section IV reports on the association between firms’ performance and their internationalization status, looking at country and product extensive margins and different markets. Lastly, section V presents some concluding remarks.

			II.	Data description

			1.	Database

			This study relies on a new dataset consisting of a panel of firms and their trade activity over the period 1997–2005 that combines two different sources of data, namely firm-level data and administrative customs data. 

			The firm-level data come from the Economic Activity Survey carried out by the National Institute of Statistics (INE) of Uruguay for the years from 1997 to 2005. The surveys cover manufacturing firms with more than five workers. Each firm has a unique identification number allowing it to be followed over time. For each firm, INE collects data on production, value added, sales, employment, wages, exports, investment, capital, depreciation, energy usage and foreign ownership of equity, among other variables. In addition, each firm is classified according to its main activity at the four-digit International Standard Industrial Classification (ISIC) level. All variables are deflated by specific price indices with base year 1997.3 The administrative data, which we merge with those from the INE database, come from the National Customs Directorate, which records firms’ exports by value and destination country. Export and import data are recorded by the National Customs Directorate at the year, firm, product and country level, i.e., they provide information on trade flows at the 10-digit level of the MERCOSUR Common Nomenclature, equivalent to the Harmonized Commodity Description and Coding System product classification, which we classify in 8-digit level in order to make international comparisons. The export destination and import origin countries are classified by development level and geoeconomic region according to the World Bank classification4 for each year.5 

			We obtain an unbalanced panel for the period 1997–2005 with 6,330 total observations and 971 manufacturing firms, of which 649 exported and 840 imported at least once in the period, according to the National Customs Directorate data.6

			We estimate total factor productivity (TFP) by the methodologies of (Ackerberg, Caves and Frazer, 2015) (hereinafter the ACF technique) and Levinsohn and Petrin (2003) (hereinafter the LP technique), using value added and assuming a Cobb-Douglas production function.7 Labour productivity is defined as value added over total employment, and we use two measures to proxy skilled labour: the white-collar share of total employment and the professional and technical share of total employment.

			2.	Some stylized facts

			As table 1 shows, 56% of the firms in the pooled sample were exporters and 83% importers in the period 1997–2005. Table 1 also gives Gini index values for the different variables.8 Thus, manufacturing firms in Uruguay, like those in Italy and Sweden, seem to be much more internationalized than United States firms and tend to import more. The country most similar to Uruguay in terms of openness seems to be Sweden.

			Our results regarding concentration are similar to those of empirical studies on developed countries: trade is more concentrated than employment or sales. For Uruguay, exports are slightly more concentrated than imports, which could point to fixed costs being higher for exports than for imports. Lastly, Uruguay exhibits lower concentration indices than any of the earlier studies.

			Table 2 presents shares of firms by internationalization status. We break down the sample into four categories: (i) non-trading firms (domestic), (ii) firms that import and export (two-way traders), (iii) firms that export but do not import (export-only) and (iv) firms that import but do not export (import-only).

			We observe that a large share of firms are engaged in both export and import activities (more than 50%). In addition, nearly one third of firms import but do not export (29%), while only 3% of firms export but do not import. Thus, most exporters are also importers. We also note that a larger proportion of manufacturing firms are importers than exporters, which could indicate that sunk costs are smaller for importing than for exporting.
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							Source

						
							
							This paper, using firm-level data for 1997 on manufacturers with 5 or more workers

						
							
							Castellani, Serti and Tomasi (2010), using firm-level data for 1997 on manufacturers with 20 or more workers

						
							
							Bernard and others (2007), using plant-level data for 2002 on all manufacturers

						
							
							Andersson, Lööf and Johansson (2008), using firm-level data for 2004 on manufacturers with 10 or more workers

						
							
							Muûls and Pisu (2009), using firm-level data
for 1996 on all manufacturers

						
					

					
							
							Gini of value added

						
							
							0.898

						
							
							
							
							
					

					
							
							Gini of employment

						
							
							0.549

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
					

				
			

			Source:	Prepared by the author, on the basis of M. Andersson, H. Lööf and S. Johansson, “Productivity and international trade: firm level evidence from a small open economy”, Review of World Economics, vol. 144, No. 4, 2008; A. B. Bernard and others, “Firms in international trade”, Journal of Economic Perspectives, vol. 21, No. 3, 2007; D. Castellani, F. Serti and C. Tomasi, “Firms in international trade: importers’ and exporters’ heterogeneity in Italian manufacturing industry”, The World Economy, vol. 33, No. 3, 2010; M. Muûls and M. Pisu, “Imports and Exports at the level of the firm: evidence from Belgium”, The World Economy, vol. 32, No. 5, 2009; and data from the National Institute of Statistics and National Customs Directorate.

			Table 2
Shares of firms by internationalization status, 1997–2005

			
				
					
					
					
					
					
					
				
				
					
							
							Variable

						
							
							Observations

						
							
							Mean

						
							
							Standard deviation

						
							
							Minimum

						
							
							Maximum

						
					

					
							
							Exporters

						
							
							6 330

						
							
							0.5517

						
							
							0.4974

						
							
							0

						
							
							1

						
					

					
							
							Importers of intermediates

						
							
							5 553

						
							
							0.4914

						
							
							0.5000

						
							
							0

						
							
							1

						
					

					
							
							Importers of intermediates, capital goods or both

						
							
							6 330

						
							
							0.8155

						
							
							0.3879

						
							
							0

						
							
							1

						
					

					
							
							Two-way traders

						
							
							6 330

						
							
							0.5253

						
							
							0.4994

						
							
							0

						
							
							1

						
					

					
							
							Export-only firms (do not import)

						
							
							6 330

						
							
							0.0299

						
							
							0.1702

						
							
							0

						
							
							1

						
					

					
							
							Import-only firms (do not export)

						
							
							6 330

						
							
							0.2902

						
							
							0.4539

						
							
							0

						
							
							1

						
					

					
							
							Domestic firms

						
							
							6 330

						
							
							0.1547

						
							
							0.3616

						
							
							0

						
							
							1

						
					

				
			

			Source: Prepared by the author, on the basis of data from the National Customs Directorate.

			Since the Annual Survey of Economic Activities records firms’ imported inputs by type, we can also distinguish importers of intermediate inputs. As expected, we find that the figure for these imports is lower than the overall figure, since imports may be of intermediate, capital or final goods. 

			Lastly, we find a slight decline in the proportion of import-only firms and two-way traders and a slight increase in that of domestic firms over the period 1997–2005. In 2005, however, the Uruguayan economy was only just returning to growth after the economic and financial crisis of 2002, so a longer period would be needed to accurately capture the evolution of firms’ internationalization.

			The distribution of the various types of trader varies between sectors. Table 3 presents the percentages of firms by trade status and by industry at the two-digit ISIC level. Great heterogeneity of status can be observed between the various sectors. For instance, if we take the food and beverage industry, a sector in which the country has traditional comparative advantages, nearly 50% of firms are two-way traders, 24% importers only and 24% domestic, while in the electrical machinery sector 45% of firms are two-way traders, 45% importers only and 6% exclusively domestic, and none are export-only firms. 

			Table 3
Trade status by sector, pooled sample, 1997–2005

			(Percentages and number of firms)

			
				
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							Sector

						
							
							Sector in International Standard Industrial Classification (ISIC), revision 3

						
							
							Two-way tradersa

						
							
							Exporters only

						
							
							Importers only

						
							
							Exporters

						
							
							Importers

						
							
							Domesticb

						
							
							Foreign-owned

						
							
							Number of firms

						
					

					
							
							Food and beverages

						
							
							15

						
							
							47.54

						
							
							4.18

						
							
							24.19

						
							
							51.67

						
							
							71.73

						
							
							24.09

						
							
							12.32

						
							
							1 914

						
					

					
							
							Tobacco

						
							
							16

						
							
							96.15

						
							
							0.00

						
							
							3.85

						
							
							80.77

						
							
							100.00

						
							
							0.00

						
							
							38.46

						
							
							26

						
					

					
							
							Textiles

						
							
							17

						
							
							70.57

						
							
							3.12

						
							
							22.03

						
							
							73.10

						
							
							92.59

						
							
							4.29

						
							
							6.35

						
							
							513

						
					

					
							
							Wearing apparel

						
							
							18

						
							
							59.57

						
							
							1.49

						
							
							28.94

						
							
							60.21

						
							
							88.51

						
							
							10.00

						
							
							2.84

						
							
							470

						
					

					
							
							Leather and allied products

						
							
							19

						
							
							73.86

						
							
							6.25

						
							
							14.20

						
							
							78.41

						
							
							88.07

						
							
							5.68

						
							
							15.19

						
							
							176

						
					

					
							
							Wood manufacturing

						
							
							20

						
							
							30.46

						
							
							6.32

						
							
							35.63

						
							
							36.21

						
							
							66.09

						
							
							27.59

						
							
							2.91

						
							
							174

						
					

					
							
							Paper and allied products

						
							
							21

						
							
							49.53

						
							
							3.74

						
							
							40.19

						
							
							55.14

						
							
							89.72

						
							
							6.54

						
							
							20.56

						
							
							107

						
					

					
							
							Printing and publishing

						
							
							22

						
							
							36.81

						
							
							1.84

						
							
							38.65

						
							
							39.26

						
							
							75.46

						
							
							22.70

						
							
							7.72

						
							
							326

						
					

					
							
							Chemical products

						
							
							24

						
							
							65.19

						
							
							0.48

						
							
							27.87

						
							
							64.35

						
							
							93.06

						
							
							6.46

						
							
							25.35

						
							
							836

						
					

					
							
							Rubber and plastics

						
							
							25

						
							
							58.48

						
							
							2.42

						
							
							28.79

						
							
							60.30

						
							
							87.27

						
							
							10.3

						
							
							11.65

						
							
							330

						
					

					
							
							Non-metallic mineral products

						
							
							26

						
							
							33.20

						
							
							7.29

						
							
							36.84

						
							
							36.84

						
							
							70.04

						
							
							22.67

						
							
							10.29

						
							
							247

						
					

					
							
							Basic metals

						
							
							27

						
							
							68.00

						
							
							1.33

						
							
							22.67

						
							
							69.33

						
							
							90.67

						
							
							8.00

						
							
							19.72

						
							
							75

						
					

					
							
							Metal products

						
							
							28

						
							
							31.39

						
							
							2.59

						
							
							44.98

						
							
							35.28

						
							
							76.38

						
							
							21.04

						
							
							6.83

						
							
							309

						
					

					
							
							Industrial machinery

						
							
							29

						
							
							51.39

						
							
							0.00

						
							
							36.81

						
							
							54.17

						
							
							88.19

						
							
							11.81

						
							
							18.11

						
							
							144

						
					

					
							
							Office machinery

						
							
							30

						
							
							57.14

						
							
							0.00

						
							
							42.86

						
							
							57.14

						
							
							100.00

						
							
							0.00

						
							
							14.29

						
							
							7

						
					

					
							
							Electrical machinery

						
							
							31

						
							
							49.66

						
							
							0.00

						
							
							44.83

						
							
							49.66

						
							
							94.48

						
							
							5.52

						
							
							11.81

						
							
							145

						
					

					
							
							Radio, television, etc.

						
							
							32

						
							
							64

						
							
							0.00

						
							
							32.00

						
							
							68.00

						
							
							96.00

						
							
							4.00

						
							
							24.00

						
							
							25

						
					

					
							
							Medical, precision and optical instruments

						
							
							33

						
							
							54.95

						
							
							0.90

						
							
							30.63

						
							
							53.15

						
							
							85.59

						
							
							13.51

						
							
							12.15

						
							
							111

						
					

					
							
							Motor vehicles

						
							
							34

						
							
							67.88

						
							
							3.65

						
							
							24.09

						
							
							71.53

						
							
							91.97

						
							
							4.38

						
							
							25.55

						
							
							137

						
					

					
							
							Other transport equipment

						
							
							35

						
							
							47.69

						
							
							4.62

						
							
							24.62

						
							
							55.38

						
							
							72.31

						
							
							23.08

						
							
							12.31

						
							
							65

						
					

					
							
							Furniture manufacturing

						
							
							36

						
							
							35.68

						
							
							3.24

						
							
							43.24

						
							
							41.08

						
							
							78.92

						
							
							17.84

						
							
							5.75

						
							
							185

						
					

					
							
							Recycling

						
							
							37

						
							
							100.00

						
							
							0.00

						
							
							0.00

						
							
							100.00

						
							
							100.00

						
							
							0.00

						
							
							0.00

						
							
							7

						
					

					
							
							Total

						
							
							 

						
							
							52.53

						
							
							2.99

						
							
							29.02

						
							
							55.17

						
							
							81.55

						
							
							15.47

						
							
							12.58

						
							
							6 330

						
					

				
			

			Source: Prepared by the author, on the basis of data from the National Customs Directorate.

			a	Firms that both export and import intermediate, capital or final goods.

			b	Firms that neither export nor import.

			III.	The concentration of international trading activities

			The empirical evidence on international trade shows that a few firms account for a large volume of aggregate trade (Bernard and others, 2007, for the United States; Mayer and Ottaviano, 2008, for six European countries).9 As table 1 showed, in line with previous empirical studies for developed countries, the international trade of Uruguayan firms, as measured by the Gini index, is more concentrated than employment or sales. In particular, Uruguayan exports are slightly more concentrated than imports at the firm level, which could point to fixed export costs being higher than fixed import costs. The concentration indices found for Uruguay are lower than those in the studies for the other countries.

			Figure 1 presents the Lorenz curve for the pooled sample over the period 1997–2005. The Lorenz curve plots the shares of the cumulative value of given variables (in this case employment, sales, imports and exports) accounted for by a cumulative proportion of firms. The closer the Lorenz curve is to the equidistribution line, the lower the degree of concentration. It can be observed that trade is more concentrated than sales or employment, while exports are more concentrated than imports. 

			Figure 1
Lorenz curves for exports, imports, employment and sales, 1997–2005

			[image: ]

			Source: Prepared by the author, on the basis of data from the National Institute of Statistics and National Customs Directorate.

			1.	Concentration within and between industries

			Trade concentration may be due to a between-industry effect (exports and imports are concentrated in a few sectors) or a within-industry effect (some firms within a sector account for the bulk of trade). The first effect exemplifies traditional comparative advantage theory, while the second exemplifies Melitz’s model of trade in the presence of firm heterogeneity.

			Table 4 presents the Gini and Theil coefficients for Uruguayan manufacturing firms’ exports, imports, sales and employment in 1997 and 2005 and for the whole period, table 5 presents them for the whole period by sector and table 6 presents the decomposition of the Theil index between and within sectors. An increasing concentration can be observed over the period for all four variables analysed, although exports and imports are much more concentrated than sales, and employment exhibits the lowest concentration.

			Table 4
Gini and Theil coefficients for Uruguayan trade, employment and sales, 1997, 2005 and 1997–2005 averages

			
				
					
					
					
					
					
					
					
					
					
				
				
					
							
							Variable

						
							
							1997

						
							
							
							2005

						
							
							
							1997–2005

						
					

					
							
							Gini

						
							
							Theil

						
							
							
							Gini

						
							
							Theil

						
							
							
							Gini

						
							
							Theil

						
					

					
							
							Exports

						
							
							0.81328

						
							
							1.44081

						
							
							
							0.84257

						
							
							1.60294

						
							
							
							0.82085

						
							
							1.47077

						
					

					
							
							Imports

						
							
							0.76104

						
							
							1.24099

						
							
							
							0.80675

						
							
							1.46864

						
							
							
							0.78738

						
							
							1.36530

						
					

					
							
							Employment

						
							
							0.54440

						
							
							0.58589

						
							
							
							0.55058

						
							
							0.61708

						
							
							
							0.54830

						
							
							0.59889

						
					

					
							
							Sales

						
							
							0.71558

						
							
							1.12974

						
							
							
							0.75008

						
							
							1.21567

						
							
							
							0.73079

						
							
							1.14934

						
					

				
			

			Source: Prepared by the author, on the basis of data from the National Institute of Statistics and National Customs Directorate.

			Table 5
Theil coefficients for Uruguayan trade, employment and sales, by sector, 1997–2005 averages

			
				
					
					
					
					
					
				
				
					
							
							Sector

						
							
							Exports

						
							
							Imports

						
							
							Employees

						
							
							Sales

						
					

					
							
							Food and beverages

						
							
							1.278

						
							
							1.409

						
							
							0.674

						
							
							1.103

						
					

					
							
							Tobacco

						
							
							0.622

						
							
							0.527

						
							
							0.349

						
							
							0.493

						
					

					
							
							Textiles

						
							
							0.925

						
							
							0.890

						
							
							0.493

						
							
							1.026

						
					

					
							
							Wearing apparel

						
							
							0.827

						
							
							0.840

						
							
							0.333

						
							
							0.535

						
					

					
							
							Leather and allied products

						
							
							1.128

						
							
							1.324

						
							
							0.573

						
							
							1.116

						
					

					
							
							Wood manufacturing

						
							
							0.928

						
							
							1.057

						
							
							0.289

						
							
							1.399

						
					

					
							
							Paper and allied products

						
							
							1.026

						
							
							0.851

						
							
							0.646

						
							
							0.840

						
					

					
							
							Printing and publishing

						
							
							1.265

						
							
							0.996

						
							
							0.523

						
							
							0.728

						
					

					
							
							Chemical products

						
							
							1.322

						
							
							1.020

						
							
							0.299

						
							
							0.662

						
					

					
							
							Rubber and plastics

						
							
							1.533

						
							
							1.244

						
							
							0.540

						
							
							0.946

						
					

					
							
							Non-metallic mineral products

						
							
							1.236

						
							
							1.080

						
							
							0.786

						
							
							0.984

						
					

					
							
							Basic metals

						
							
							0.759

						
							
							0.707

						
							
							0.288

						
							
							0.567

						
					

					
							
							Metal products

						
							
							1.902

						
							
							1.448

						
							
							0.312

						
							
							0.669

						
					

					
							
							Industrial machinery

						
							
							1.235

						
							
							1.142

						
							
							0.269

						
							
							0.648

						
					

					
							
							Office machinery

						
							
							0.210

						
							
							0.928

						
							
							0.230

						
							
							0.383

						
					

					
							
							Electrical machinery

						
							
							0.942

						
							
							0.738

						
							
							0.413

						
							
							0.585

						
					

					
							
							Radio, television, etc.

						
							
							0.364

						
							
							1.134

						
							
							0.226

						
							
							0.913

						
					

					
							
							Medical, precision and optical instruments

						
							
							1.017

						
							
							0.684

						
							
							0.271

						
							
							0.363

						
					

					
							
							Motor vehicles

						
							
							1.091

						
							
							1.243

						
							
							0.298

						
							
							1.108

						
					

					
							
							Other transport equipment

						
							
							1.035

						
							
							0.954

						
							
							0.586

						
							
							0.715

						
					

					
							
							Furniture manufacturing

						
							
							1.631

						
							
							1.572

						
							
							0.565

						
							
							1.074

						
					

					
							
							Recycling

						
							
							0.998

						
							
							0.126

						
							
							0.419

						
							
							1.101

						
					

				
			

			Source: Prepared by the author, on the basis of data from the National Institute of Statistics and National Customs Directorate.

			Table 6
Decomposition of the Theil index into between-sector and within-sector variations

			
				
					
					
					
					
					
					
					
					
					
				
				
					
							
							 

						
							
							Theil coefficient

						
							
							
							Between sectors

							(Percentages)

						
							
							
							Within sectors

							(Percentages)

						
					

					
							
							1997

						
							
							2005

						
							
							
							1997

						
							
							2005

						
							
							
							1997

						
							
							2005

						
					

					
							
							Exports

						
							
							1.441

						
							
							1.603

						
							
							
							21.2

						
							
							18.9

						
							
							
							78.8

						
							
							81.1

						
					

					
							
							Imports

						
							
							1.241

						
							
							1.469

						
							
							
							14.2

						
							
							18.2

						
							
							
							85.8

						
							
							81.8

						
					

					
							
							Employees

						
							
							0.586

						
							
							0.617

						
							
							
							7.5

						
							
							11.7

						
							
							
							92.5

						
							
							88.3

						
					

					
							
							Sales

						
							
							1.130

						
							
							1.216

						
							
							
							18.5

						
							
							16.4

						
							
							
							81.5

						
							
							83.6

						
					

				
			

			Source: Prepared by the author, on the basis of data from the National Institute of Statistics and National Customs Directorate.

			We exploit the ability to decompose the Theil index into between-sector and within-sector components to ascertain whether trade concentration is due to sectoral trade specialization or is a feature that holds for each sector. We find that within-sector inequality explains much more than between-sector inequality, confirming that firms’ heterogeneity is more important than sectoral differences, which provides support for the “new-new” trade theories.

			2.	Concentration along the extensive margin

			It has been observed that international trade is concentrated not only at the level of firms, with a small number of firms accounting for most exports and imports, but also along the product and country extensive margins of trade.10 These results have been confirmed for several countries, such as Slovenia (Damijan, Jakli[image: ] and Rojec, 2006), Belgium (Muûls and Pisu, 2009), Sweden (Andersson, Lööf and Johansson, 2008) and the United States (Bernard and others, 2007). These last three studies also analyse imports and find a negative relationship between the number of countries from which firms import (country extensive margin of imports) and the number of firms importing from those markets. Similar results have been found along the product extensive margin: many firms export (import) few products, while a small number of firms trade a variety of different products. These stylized facts are also found in the case of trading Uruguayan manufacturing firms.

			Figure 2 plots the frequency of firms against the number of destination countries for exports and the number of source countries for imports, i.e., the country extensive margins of exports and imports, respectively, for the period 1997–2005. As can be observed from the chart, the frequency of firms declines as the number of countries traded with increases, meaning that only a few firms trade with a number of countries while most firms trade with very few.

			We then consider the number of products traded, i.e., the product extensive margins of exports and imports, identified using the MERCOSUR Common Nomenclature. The picture that emerges is that exports are much less diversified than imports (see figure 3).

			By way of comparison with the international literature, Muûls and Pisu (2009) reported that the average Belgian firm exported 12 products and imported 34, while Bernard, Bradford Jensen and Schott (2006) reported that the average United States firm exported 8.9 products and imported 10. 

			Figure 2
Country extensive margins of exports and imports, 1997–2005

			[image: ]

			Source: Prepared by the author, on the basis of data from the National Institute of Statistics and National Customs Directorate.

			Figure 3
Product extensive margins of exports and imports at the eight-digit level of the MERCOSUR Common Nomenclature, 1997–2005

			[image: ]

			Source: Prepared by the author, on the basis of data from the National Institute of Statistics and National Customs Directorate.

			Thus, the number of products exported (product extensive margin of exports) in Uruguay is lower than in Belgium or the United States but higher than in France (Eaton and others, 2007). Regarding the number of products imported (product extensive margin of imports), the figure for Uruguay is lower than for Belgium and higher than for the United States.

			IV.	Firm heterogeneity and international trade

			1.	Firms’ characteristics and internationalization status

			Most empirical analysis of the characteristics of internationalized firms focuses on exporting firms, which have been shown to outperform non-exporters. The empirical evidence indicates that in most cases this could be the result of a self-selection effect whereby the best-performing firms are able to bear the sunk costs associated with exporting. More recently, some studies also show evidence of learning by exporting (Van Biesebroeck, 2007; Fernandes and Isgut, 2007; Lileeva and Trefler, 2010).

			Firms’ characteristics in relation to import behaviour have been less explored. Some authors (Castellani, Serti and Tomasi, 2010; Muûls and Pisu, 2009; Bernard, Redding and Schott, 2011) have shown that importers exhibit characteristics similar to those observed for exporters. The positive association between importing activities and firms’ performance suggests the existence of fixed costs of entry into the import market. As in the case of exports, this could be a self-selection process whereby only the most efficient firms can afford to enter the import market.

			Halpern, Koren and Szeidl (2015) developed an empirical model in which imports were associated with productivity improvements through two main channels: the higher quality of imported goods and imperfect substitution between foreign and domestic inputs. In this model, importers have to pay a fixed cost every time they buy a new foreign variety of intermediates, so they will buy those varieties only when the productivity gain outweighs the fixed cost of importing.

			Table 7 provides some descriptive statistics for firms by internationalization status. 

			Table 7
Descriptive statistics for firms by internalization status, 1997–2005

			
				
					
					
					
					
					
					
				
				
					
							
							
							Two-way

						
							
							Export-only

						
							
							Import-only

						
							
							Domestic

						
							
							Total

						
					

					
							
							Employment

							(Average number of workers per firm)

						
							
							135.0

						
							
							57.0

						
							
							55.0

						
							
							42.0

						
							
							95.0

						
					

					
							
							Sales

							(Millions of constant pesos)

						
							
							136.0

						
							
							25.4

						
							
							26.1

						
							
							19.8

						
							
							83.8

						
					

					
							
							Ln ACF TFPa

						
							
							8.13

						
							
							7.82

						
							
							7.87

						
							
							7.79

						
							
							8.0

						
					

					
							
							Ln LP TFPb

						
							
							10.83

						
							
							10.41

						
							
							10.56

						
							
							10.34

						
							
							10.67

						
					

					
							
							Capital intensity (capital over number of workers in firm) (Thousands of constant pesos) 

						
							
							312.73

						
							
							193.68

						
							
							156.74

						
							
							111.46

						
							
							235.82

						
					

					
							
							Labour productivity (value added over total works in firm) (Thousands of constant pesos) 

						
							
							276.4

						
							
							162.22

						
							
							175.2

						
							
							196.11

						
							
							231.25

						
					

					
							
							Multinational firms

							(Percentages)

						
							
							20.14

						
							
							2.23

						
							
							4.43

						
							
							3.07

						
							
							12.58

						
					

					
							
							Skilled labour: white-collar workers

							(Share of total) 

						
							
							0.245

						
							
							0.188

						
							
							0.3032

						
							
							0.2903

						
							
							0.2671

						
					

					
							
							Skilled labour: professionals and technicians

							(Share of total)

						
							
							0.078

						
							
							0.0451

						
							
							0.067

						
							
							0.0604

						
							
							0.0712

						
					

				
			

			Source:	Prepared by the author, on the basis of data from the National Institute of Statistics and National Customs Directorate, using the methodologies of D. A. Ackerberg, K. Caves and G. Frazer, “Identification properties of recent production function estimators”, Econometrica, vol. 83, No. 6, 2015; and J. A. Levinsohn and A. Petrin, “Estimating production functions using inputs to control for unobservables”, The Review of Economic Studies, vol. 70, No. 2, 2003.

			a	Natural logarithms of total factor productivity estimated using the Ackerberg, Caves and Frazer (2015) methodology.

			b	Natural logarithms of total factor productivity estimated using the Levinsohn and Petrin (2003) methodology.

			In line with previous studies, we find that domestic firms are smaller in terms of employment and sales, are less capital-intensive and exhibit lower productivity than internationalized firms. Among the group of traders, two-way traders outperform firms engaged only in exporting or importing. Thus, increasing global involvement is associated with better performance. Furthermore, we observe that firms which only export are more productive, bigger and more capital-intensive than firms which only import. The latter fall somewhere between export-only and domestic firms, being bigger in terms of employment and sales and presenting higher capital intensity and TFP than domestic firms. This may be explained by the fact that import-only firms sell domestically and import mostly from the region and from a relatively small number of source markets (see table 8). Regarding skilled labour, we observe that import-only and domestic firms employ the most white-collar workers, while two-way traders followed by import-only firms employee the largest shares of professionals and technicians. In addition, two-way traders include the largest proportion of multinational firms, as expected. 

			Table 8
Some features of firms that import without exporting, 1997–2005

			
				
					
					
					
					
					
					
					
				
				
					
							
							Firms that only import

						
							
							Ln ACF TFPa 

						
							
							Employment (Average number of workers per firm)

						
							
							Number of products imported

						
							
							Number of source countries

						
							
							Share of imports from MERCOSUR partners

						
							
							Share of imports from high-income countries (OECD)

						
					

					
							
							0

						
							
							8.06

						
							
							111

						
							
							45

						
							
							9

						
							
							0.4658

						
							
							0.3790

						
					

					
							
							1

						
							
							7.87

						
							
							55

						
							
							16

						
							
							4

						
							
							0.5386

						
							
							0.3313

						
					

					
							
							Total

						
							
							8.00

						
							
							95

						
							
							34

						
							
							7

						
							
							0.4917

						
							
							0.3620

						
					

				
			

			Source:	Prepared by the author, on the basis of data from the National Institute of Statistics and National Customs Directorate.

			a	Natural logarithms of total factor productivity estimated using the Ackerberg, Caves and Frazer (2015) methodology.

			2.	Performance premiums and trading status

			We shall now consider the association between trading status and firm heterogeneity in performance, i.e., the performance premium by trading status. To this end, we estimate the following equation:

			[image: ]  (1)

			where yit denotes the natural logarithm of sales, employment, TFP measured using the Ackerberg, Caves and Frazer (2015) and Levinsohn and Petrin (2003) methodologies, labour, and capital intensity. The dummy variables denote the internationalization status of firms, with DTW being a dummy equal to one for two-way traders, DIO standing for import-only firms and DEO standing for export-only firms. C stands for controls and denotes a vector of firm characteristics: industry and year dummies and binary variables indicating whether firms are multinational, medium-sized or large.

			Table 9 presents the results for the pooled ordinary least squares (OLS) estimation, while in table 10 we control for fixed effects by firm. The coefficients βA, ϒA and ϴA tell us the average premiums of the three categories of internationalized firms relative to domestic ones. We note that these are just associations and do not have a causal interpretation.

			Table 9
Performance premiums by trade status, pooled ordinary least squares estimations

			
				
					
					
					
					
					
					
					
					
					
				
				
					
							
							Variable

						
							
							(1)

							Ln ACF TFP

						
							
							(2)

							Ln LP TFP

						
							
							(3)

							Ln labour productivity

						
							
							(4)

							Ln Sales

						
							
							(5)

							Ln EMP

						
							
							(6)

							Ln KINT

						
							
							(7)

							SL1

						
							
							(8)

							SL2

						
					

				
				
					
							
							Two-way traders

						
							
							0.194***

						
							
							0.289***

						
							
							0.568***

						
							
							1.844***

						
							
							1.003***

						
							
							1.297***

						
							
							-0.0272***

						
							
							0.0172***

						
					

					
							
							(0.0293)

						
							
							(0.041)

						
							
							(0.0401)

						
							
							(0.0512)

						
							
							(0.0324)

						
							
							(0.064)

						
							
							(0.00989)

						
							
							(0.00346)

						
					

					
							
							Import-only firms

						
							
							0.0573**

						
							
							0.200***

						
							
							0.371***

						
							
							0.851***

						
							
							0.382***

						
							
							0.831***

						
							
							0.0237**

						
							
							0.00236

						
					

					
							
							(0.0274)

						
							
							(0.0382)

						
							
							(0.0367)

						
							
							(0.0499)

						
							
							(0.0318)

						
							
							(0.0621)

						
							
							(0.0101)

						
							
							(0.0033)

						
					

					
							
							Export-only firms

						
							
							-0.0116

						
							
							0.0945

						
							
							0.225***

						
							
							0.416***

						
							
							0.146**

						
							
							0.684***

						
							
							-0.0733***

						
							
							-0.00918*

						
					

					
							
							(0.0587)

						
							
							(0.089)

						
							
							(0.082)

						
							
							(0.102)

						
							
							(0.0664)

						
							
							(0.118)

						
							
							(0.014)

						
							
							(0.00492)

						
					

					
							
							Multinational firms

						
							
							0.281***

						
							
							0.407***

						
							
							0.549***

						
							
							0.872***

						
							
							0.306***

						
							
							0.523***

						
							
							0.0398***

						
							
							0.0359***

						
					

					
							
							(0.0265)

						
							
							(0.0401)

						
							
							(0.0413)

						
							
							(0.0518)

						
							
							(0.0353)

						
							
							(0.047)

						
							
							(0.00749)

						
							
							(0.00422)

						
					

					
							
							Medium-sized firms

						
							
							0.0341*

						
							
							0.155***

						
							
							0.0187

						
							
							
							
							0.0576

						
							
							-0.0290***

						
							
							-0.0261***

						
					

					
							
							(0.0194)

						
							
							(0.0289)

						
							
							(0.0287)

						
							
							
							
							(0.0387)

						
							
							(0.00663)

						
							
							(0.00241)

						
					

					
							
							Large firms

						
							
							0.122***

						
							
							0.288***

						
							
							0.0880***

						
							
							
							
							0.220***

						
							
							-0.0495***

						
							
							-0.0345***

						
					

					
							
							(0.0212)

						
							
							(0.0309)

						
							
							(0.0325)

						
							
							
							
							(0.0409)

						
							
							(0.00698)

						
							
							(0.00312)

						
					

					
							
							Industry dummies

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
					

					
							
							Time dummies

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
					

					
							
							Constant

						
							
							7.893***

						
							
							9.986***

						
							
							10.95***

						
							
							16.25***

						
							
							3.953***

						
							
							10.26***

						
							
							0.186***

						
							
							0.0491***

						
					

					
							
							(0.0377)

						
							
							(0.0552)

						
							
							(0.0529)

						
							
							(0.0772)

						
							
							(0.0525)

						
							
							(0.0808)

						
							
							(0.012)

						
							
							(0.00408)

						
					

					
							
							Observations

						
							
							4 537

						
							
							4 973

						
							
							5 612

						
							
							5 442

						
							
							6 068

						
							
							5 704

						
							
							6 049

						
							
							5 454

						
					

					
							
							R-squared

						
							
							0.271

						
							
							0.301

						
							
							0.377

						
							
							0.445

						
							
							0.296

						
							
							0.354

						
							
							0.173

						
							
							0.237

						
					

				
			

			Source:	Prepared by the author, on the basis of data from the National Institute of Statistics and National Customs Directorate, using the methodologies of D. A. Ackerberg, K. Caves and G. Frazer, “Identification properties of recent production function estimators”, Econometrica, vol. 83, No. 6, 2015; and J. A. Levinsohn and A. Petrin, “Estimating production functions using inputs to control for unobservables”, The Review of Economic Studies, vol. 70, No. 2, 2003.

			Note:	Ln ACF TFP: natural logarithms of total factor productivity estimated using the Ackerberg, Caves and Frazer (2015) methodology; Ln LP TFP: natural logarithms of total factor productivity estimated using the Levinsohn and Petrin (2003) methodology; Ln labour productivity: natural logarithms of labour productivity; Ln Sales: natural logarithms of total sales per firm; Ln EMP: natural logarithms of total number of workers per firm; Ln KINT: natural logarithms of capital intensity; SL1: number of white-collar workers as a proportion of all workers; SL2: number of professionals and technicians as a proportion of all workers. Robust standard errors in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1.

			Table 10
Performance premiums by trade status, estimations of fixed effects by firm

			
				
					
					
					
					
					
					
					
					
					
				
				
					
							
							Variable

						
							
							(1)

							Ln ACF TFP

						
							
							(2)

							Ln LP TFP

						
							
							(3)

							Ln labour productivity

						
							
							(4)

							Ln Sales

						
							
							(5)

							Ln EMP

						
							
							(6)

							Ln KINT

						
							
							(7)

							SL1

						
							
							(8)

							SL2

						
					

				
				
					
							
							Two-way traders

						
							
							0.185***

						
							
							0.184***

						
							
							0.183***

						
							
							0.519***

						
							
							0.317***

						
							
							0.0581

						
							
							-0.0112

						
							
							-0.00265

						
					

					
							
							
							(0.0282)

						
							
							(0.0588)

						
							
							(0.0537)

						
							
							(0.0422)

						
							
							(0.0271)

						
							
							(0.0479)

						
							
							(0.00831)

						
							
							(0.00399)

						
					

					
							
							Import-only firms

						
							
							0.133***

						
							
							0.133**

						
							
							0.126***

						
							
							0.276***

						
							
							0.172***

						
							
							0.0457

						
							
							-0.00802

						
							
							0.00184

						
					

					
							
							
							(0.0255)

						
							
							(0.0521)

						
							
							(0.047)

						
							
							(0.0377)

						
							
							(0.0241)

						
							
							(0.0427)

						
							
							(0.00736)

						
							
							(0.00354)

						
					

					
							
							Export-only firms

						
							
							0.0308

						
							
							0.127

						
							
							0.166**

						
							
							0.0865

						
							
							0.109***

						
							
							0.00558

						
							
							-0.0129

						
							
							-0.00825

						
					

					
							
							
							(0.0394)

						
							
							(0.0819)

						
							
							(0.0768)

						
							
							(0.0611)

						
							
							(0.0384)

						
							
							(0.0673)

						
							
							(0.0117)

						
							
							(0.00574)

						
					

					
							
							Multinational firms

						
							
							0.0278

						
							
							-0.0124

						
							
							0.00149

						
							
							0.0344

						
							
							-0.0106

						
							
							0.00639

						
							
							-0.0165

						
							
							-0.00916*

						
					

					
							
							
							(0.0318)

						
							
							(0.0712)

						
							
							(0.0663)

						
							
							(0.0504)

						
							
							(0.0332)

						
							
							(0.0558)

						
							
							(0.0101)

						
							
							(0.00475)

						
					

					
							
							Medium-sized firms

						
							
							0.0107

						
							
							0.0374

						
							
							-0.178***

						
							
							
							
							-0.285***

						
							
							-0.0341***

						
							
							-0.0168***

						
					

					
							
							
							(0.0191)

						
							
							(0.04)

						
							
							(0.0365)

						
							
							
							
							(0.0316)

						
							
							(0.00558)

						
							
							(0.0027)

						
					

					
							
							Large firms

						
							
							0.0431

						
							
							0.136**

						
							
							-0.304***

						
							
							
							
							-0.593***

						
							
							-0.0795***

						
							
							-0.0290***

						
					

					
							
							
							(0.0282)

						
							
							(0.0607

						
							
							(0.0559)

						
							
							
							
							(0.0474)

						
							
							(0.00842)

						
							
							(0.00405)

						
					

					
							
							Industry dummies

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
					

					
							
							Time dummies

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
					

					
							
							Constant

						
							
							8.124***

						
							
							10.39***

						
							
							11.56***

						
							
							16.90***

						
							
							3.727***

						
							
							11.79***

						
							
							0.293***

						
							
							0.0812***

						
					

					
							
							
							(0.144)

						
							
							(0.597)

						
							
							(0.471)

						
							
							(0.218)

						
							
							(0.146)

						
							
							(0.244)

						
							
							(0.0445)

						
							
							(0.0205)

						
					

					
							
							Observations

						
							
							4 537

						
							
							4 973

						
							
							5 612

						
							
							5 442

						
							
							6 068

						
							
							5 704

						
							
							6 049

						
							
							5 454

						
					

					
							
							Number of firms

						
							
							822

						
							
							869

						
							
							918

						
							
							927

						
							
							929

						
							
							912

						
							
							928

						
							
							928

						
					

				
			

			Source:	Prepared by the author, on the basis of data from the National Institute of Statistics and National Customs Directorate, using the methodologies of D. A. Ackerberg, K. Caves and G. Frazer, “Identification properties of recent production function estimators”, Econometrica, vol. 83, No. 6, 2015; and J. A. Levinsohn and A. Petrin, “Estimating production functions using inputs to control for unobservables”, The Review of Economic Studies, vol. 70, No. 2, 2003.

			Note: 	Ln ACF TFP: natural logarithms of total factor productivity estimated using the Ackerberg, Caves and Frazer (2015) methodology; Ln LP TFP: natural logarithms of total factor productivity estimated using the Levinsohn and Petrin (2003) methodology; Ln labour productivity: natural logarithms of labour productivity; Ln Sales: natural logarithms of total sales per firm; Ln EMP: natural logarithms of total number of workers per firm; Ln KINT: natural logarithms of capital intensity; SL1: number of white-collar workers as a proportion of all workers; SL2: number of professionals and technicians as a proportion of all workers. Robust standard errors in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1.

			The results for the pooled OLS regressions show significant heterogeneity in productivity, size and capital intensity between firms with different degrees of internationalization. Firms with international linkages are more productive, larger and more capital-intensive than domestic firms. Furthermore, there is a hierarchy among traders: two-way traders are the firms with the highest premiums, followed by importers and exporters. With regard to skilled labour, the evidence is mixed. On the one hand, there is a negative association between two-way trading and the share of white-collar workers in total employment (SL1), but on the other hand there is a positive association between two-way trading and the share of professionals and technicians in total employment (SL2). 

			When we consider the regressions with fixed effects by firm, the differences between internationalized firms and domestic ones are smaller (see table 7). Nevertheless, two-way traders continue to show the highest premiums in respect of productivity, employment and sales.

			Thus, we have shown that a few firms account for the vast bulk of trade, and that these firms are larger, more productive and more capital-intensive than others. While two-way traders are the best performers, both importers and exporters show a better performance than domestic firms. Also, there is some evidence that export entry costs are higher than import entry costs: the proportion of exporters is small, but at the same time the regressions seem to show that importers have a higher productivity premium. However, this higher productivity could also be the result of learning by importing. More research is needed on the issue.

			3.	Performance premiums and the extensive margins of trade

			We shall now analyse firm heterogeneity along the country and product extensive margins of trade. To this end, we estimate the following equation:

			[image: ]  (2)

			where yit is a measure of productivity, size or capital intensity in natural logarithms. We present the results for the extensive margins of trade (exports and imports) calculated as the product of the product and market extensive margins of imports expressed in natural logarithms. For exports, we also take the interaction of the number of products and markets as the extensive margin of exports, following Bernard and others (2009).11 C is a vector of controls that includes foreign ownership of capital, firm size, and industry and time dummies. 

			When we express our dependent and explanatory variables (EME is the extensive margin of exports and EMI the extensive margin of imports) in logarithms, the estimates are the elasticities, which are the premiums due to the extensive margins of exports and imports.12 

			Table 11 reports the results for pooled OLS. 

			Even after controlling for firm size, foreign ownership of equity, industry and year effects, we observe a positive premium for the extensive margin of imports on all the performance variables considered except the share of white-collar workers. For the extensive margin of exports, we find a positive association with productivity, sales, total employment and capital intensity, a negative association with the share and number of white-collar workers, and no significant association with the share of professionals and technicians.

			Table 12 presents the results after controlling for fixed effects by firm, i.e., for unobserved time-invariant heterogeneity.

			Table 11
Performance premiums along the extensive margins, pooled ordinary least squares estimations

			
				
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							Variable

						
							
							(1)

							Ln ACF TFP

						
							
							(2)

							Ln LP TFP

						
							
							(3)

							Ln labour productivity

						
							
							(4)

							Ln Sales

						
							
							(5)

							Ln EMP

						
							
							(6)

							Ln KINT

						
							
							(7)

							Ln SL1

						
							
							(8)

							Ln SL2

						
							
							(9)

							Ln WC

						
							
							(10)

							Ln P&T

						
					

					
							
							Extensive margin of imports

						
							
							0.0503***

						
							
							0.0756***

						
							
							0.107***

						
							
							0.254***

						
							
							0.142***

						
							
							0.0975***

						
							
							0.0442***

						
							
							-0.00982

						
							
							0.107***

						
							
							0.0767***

						
					

					
							
							
							(0.00583)

						
							
							(0.0101)

						
							
							(0.0102)

						
							
							(0.00968)

						
							
							(0.00708)

						
							
							(0.0112)

						
							
							(0.00643)

						
							
							(0.0109)

						
							
							(0.00771)

						
							
							(0.0114)

						
					

					
							
							Extensive margin of exports

						
							
							0.0627***

						
							
							0.0384***

						
							
							0.0433***

						
							
							0.205***

						
							
							0.105***

						
							
							0.0803***

						
							
							-0.0732***

						
							
							-0.0126

						
							
							-0.0280***

						
							
							0.0548***

						
					

					
							
							
							(0.00474)

						
							
							(0.00756)

						
							
							(0.00782)

						
							
							(0.00814)

						
							
							(0.00598)

						
							
							(0.00869)

						
							
							(0.00526)

						
							
							(0.00848)

						
							
							(0.00635)

						
							
							(0.00896)

						
					

					
							
							Multinational firms

						
							
							0.145***

						
							
							0.202***

						
							
							0.306***

						
							
							0.285***

						
							
							0.0189

						
							
							0.390***

						
							
							0.0396

						
							
							0.456***

						
							
							0.0158

						
							
							0.400***

						
					

					
							
							
							(0.0279)

						
							
							(0.0493)

						
							
							(0.0495)

						
							
							(0.0465)

						
							
							(0.0383)

						
							
							(0.0533)

						
							
							(0.0331)

						
							
							(0.0552)

						
							
							(0.0379)

						
							
							(0.0565)

						
					

					
							
							Medium-sized firms

						
							
							-0.0510*

						
							
							0.0407

						
							
							-0.0722

						
							
							
							
							0.0233

						
							
							
							
							0.661***

						
							
							0.317***

						
					

					
							
							
							(0.0296)

						
							
							(0.0498)

						
							
							(0.0501)

						
							
							
							
							(0.0547)

						
							
							
							
							(0.0371)

						
							
							(0.0561)

						
					

					
							
							Large firms 

						
							
							-0.0757**

						
							
							0.0707

						
							
							-0.180***

						
							
							
							
							-0.105*

						
							
							
							
							1.461***

						
							
							0.880***

						
					

					
							
							
							(0.0322)

						
							
							(0.055)

						
							
							(0.0576)

						
							
							
							
							(0.0586)

						
							
							
							
							(0.0429)

						
							
							(0.0619)

						
					

					
							
							Industry dummies

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
					

					
							
							Time dummies

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
					

					
							
							Constant

						
							
							6.796***

						
							
							8.518***

						
							
							9.229***

						
							
							12.04***

						
							
							1.860***

						
							
							9.925***

						
							
							-1.814***

						
							
							-4.002***

						
							
							0.794***

						
							
							-1.382***

						
					

					
							
							
							(0.0987)

						
							
							(0.177)

						
							
							(0.174)

						
							
							(0.166)

						
							
							(0.123)

						
							
							(0.185)

						
							
							(0.118)

						
							
							(0.176)

						
							
							(0.138)

						
							
							(0.194)

						
					

					
							
							Observations

						
							
							2 184

						
							
							2 223

						
							
							2 439

						
							
							2 491

						
							
							2 814

						
							
							2 663

						
							
							2 738

						
							
							1 579

						
							
							2 738

						
							
							1 579

						
					

					
							
							R-squared

						
							
							0.373

						
							
							0.379

						
							
							0.468

						
							
							0.653

						
							
							0.424

						
							
							0.399

						
							
							0.346

						
							
							0.382

						
							
							0.539

						
							
							0.413

						
					

				
			

			Source:	Prepared by the author, on the basis of data from the National Institute of Statistics and National Customs Directorate, using the methodologies of D. A. Ackerberg, K. Caves and G. Frazer, “Identification properties of recent production function estimators”, Econometrica, vol. 83, No. 6, 2015; and J. A. Levinsohn and A. Petrin, “Estimating production functions using inputs to control for unobservables”, The Review of Economic Studies, vol. 70, No. 2, 2003.

			Note:	Ln ACF TFP: natural logarithms of total factor productivity estimated using the Ackerberg, Caves and Frazer (2015) methodology; Ln LP TFP: natural logarithms of total factor productivity estimated using the Levinsohn and Petrin (2003) methodology; Ln labour productivity: natural logarithms of labour productivity; Ln Sales: natural logarithms of total sales per firm; Ln EMP: natural logarithms of total number of workers per firm; Ln KINT: natural logarithms of capital intensity; SL1: number of white-collar workers as a proportion of all workers; SL2: number of professionals and technicians as a proportion of all workers; Ln WC: natural logarithms of the number of white-collar workers; Ln P&T: natural logarithms of the number of professionals and technicians. Robust standard errors in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1.

			Table 12
Performance premiums along the extensive margin, fixed effects estimations by firm 

			
				
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							Variable

						
							
							(1)

							Ln TFP ACF

						
							
							(2)

							Ln TFP LP

						
							
							(3)

							Ln labour productivity

						
							
							(4)

							Ln Sales

						
							
							(5)

							Ln EMP

						
							
							(6)

							Ln KINT

						
							
							(7)

							Ln SL1

						
							
							(8)

							Ln SL2

						
							
							(9)

							Ln WC

						
							
							(10)

							Ln P&T

						
					

					
							
							Extensive margin of imports

						
							
							0.0360***

						
							
							0.0520***

						
							
							0.0640***

						
							
							0.108***

						
							
							0.0566***

						
							
							0.0266**

						
							
							0.0130

						
							
							0.000565

						
							
							0.0508***

						
							
							0.0550***

						
					

					
							
							
							(0.00740)

						
							
							(0.0127)

						
							
							(0.0131)

						
							
							(0.0124)

						
							
							(0.00722)

						
							
							(0.0113)

						
							
							(0.00870)

						
							
							(0.0133)

						
							
							(0.00862)

						
							
							(0.0133)

						
					

					
							
							Extensive margin of exports

						
							
							0.0461***

						
							
							0.0381***

						
							
							0.0425***

						
							
							0.133***

						
							
							0.0591***

						
							
							0.0443***

						
							
							-0.0479***

						
							
							-0.0106

						
							
							-0.00445

						
							
							0.0396***

						
					

					
							
							
							(0.00706)

						
							
							(0.0104)

						
							
							(0.0115)

						
							
							(0.0119)

						
							
							(0.00947)

						
							
							(0.0117)

						
							
							(0.00850)

						
							
							(0.0116)

						
							
							(0.00791)

						
							
							(0.0118)

						
					

					
							
							Multinational firms

						
							
							0.0991**

						
							
							0.159**

						
							
							0.235***

						
							
							0.212***

						
							
							0.0453

						
							
							0.228***

						
							
							0.00639

						
							
							0.210***

						
							
							0.0486

						
							
							0.236***

						
					

					
							
							
							(0.0400)

						
							
							(0.0685)

						
							
							(0.0712)

						
							
							(0.0542)

						
							
							(0.0368)

						
							
							(0.0740)

						
							
							(0.0510)

						
							
							(0.0663)

						
							
							(0.0574)

						
							
							(0.0678)

						
					

					
							
							Medium-sized firms

						
							
							-0.00501

						
							
							0.101

						
							
							-0.0726

						
							
							
							
							-0.237***

						
							
							
							
							0.470***

						
							
							0.275***

						
					

					
							
							
							(0.0322)

						
							
							(0.0647)

						
							
							(0.0705)

						
							
							
							
							(0.0639)

						
							
							
							
							(0.0456)

						
							
							(0.0729)

						
					

					
							
							Large firms 

						
							
							-0.0235

						
							
							0.149*

						
							
							-0.191**

						
							
							
							
							-0.410***

						
							
							
							
							0.917***

						
							
							0.652***

						
					

					
							
							
							(0.0434)

						
							
							(0.0787)

						
							
							(0.0893)

						
							
							
							
							(0.102)

						
							
							
							
							(0.0613)

						
							
							(0.0858)

						
					

					
							
							Industry dummies

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
					

					
							
							Time dummies

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
					

					
							
							Constant

						
							
							7.092***

						
							
							8.671***

						
							
							9.868***

						
							
							15.05***

						
							
							3.218***

						
							
							11.16***

						
							
							-1.648***

						
							
							-3.643***

						
							
							1.492***

						
							
							-0.454*

						
					

					
							
							
							(0.143)

						
							
							(0.223)

						
							
							(0.228)

						
							
							(0.230)

						
							
							(0.177)

						
							
							(0.233)

						
							
							(0.179)

						
							
							(0.239)

						
							
							(0.165)

						
							
							(0.244)

						
					

					
							
							Observations

						
							
							2 184

						
							
							2 223

						
							
							2 439

						
							
							2 491

						
							
							2 814

						
							
							2 663

						
							
							2 738

						
							
							1 579

						
							
							2 738

						
							
							1 579

						
					

					
							
							Number of firms

						
							
							547

						
							
							566

						
							
							598

						
							
							613

						
							
							620

						
							
							603

						
							
							610

						
							
							382

						
							
							610

						
							
							382

						
					

				
			

			Source:	Prepared by the author, on the basis of data from the National Institute of Statistics and National Customs Directorate, using the methodologies of D. A. Ackerberg, K. Caves and G. Frazer, “Identification properties of recent production function estimators”, Econometrica, vol. 83, No. 6, 2015; and J. A. Levinsohn and A. Petrin, “Estimating production functions using inputs to control for unobservables”, The Review of Economic Studies, vol. 70, No. 2, 2003.

			Note:	Ln TFP ACF: natural logarithms of total factor productivity estimated using the Ackerberg, Caves and Frazer (2015) methodology; Ln TFP LP: natural logarithms of total factor productivity estimated using the Levinsohn and Petrin (2003) methodology; Ln labour productivity: natural logarithms of labour productivity; Ln Sales: natural logarithms of total sales per firm; Ln EMP: natural logarithms of total number of workers per firm; Ln KINT: natural logarithms of capital intensity; SL1: number of white-collar workers as a proportion of all workers; SL2: number of professionals and technicians as a proportion of all workers; Ln WC: natural logarithms of the number of white-collar workers; Ln P&T: natural logarithms of the number of professionals and technicians. Robust standard errors in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1.

			We observe that the within-industry estimation reduces the estimated premium but still find positive and significant effects from the extensive margins of imports and exports on TFP, labour productivity, sales and total employment. We observe a non-significant association between the extensive margin of imports and the shares of white-collar workers and of professionals and technicians, but a positive one between this and the numbers of white-collar workers and professionals and technicians. For the extensive margin of exports, we observe a negative and significant association with the share of white-collar workers, a non-significant one with the share of professionals and technicians and the number of white-collar workers, and a positive and significant one with the number of professional and technicians. We note with regard to skilled labour that its share may be affected by the fact that exporters and also importers are bigger than domestic firms, and since the country specializes in agro-industrial goods the increase is larger for blue-collar workers than for skilled labour, for we find a positive effect when we observe the absolute number of white-collar workers and professionals and technicians.

			Thus, trading more products with more countries has a positive association with two key variables: productivity and employment.

			4.	Performance premiums and geoeconomic regions

			Recent empirical analyses have estimated gravity equations for the aggregate value of exports to a given destination, distinguishing between the contributions made by the number of firms (extensive margin) and the average value of exports per firm (intensive margin) (Bernard and others, 2007; Andersson, Lööf and Johansson, 2008; Mayer and Ottaviano, 2008). These studies have shown that the effects of distance on income and bilateral trade flows operate mainly through adjustments in the extensive margin rather than the intensive margin.

			In what follows, we analyse the performance premium across markets. To this end, we identify exporters to high-income countries only, exporters to MERCOSUR partners only, exporters to the region only, and exporters to both high-income countries and less developed countries. We perform the same exercise for imports, identifying importers from high-income countries only, importers from MERCOSUR only, importers from the region only and importers from both high-income countries and less developed ones (MERCOSUR and the region). 

			We estimate the following equation:

			[image: ]  (3)

			where yit are the performance variables of productivity, size, capital intensity and share of skilled labour. E stands for exports and I for imports. HI denotes high-income countries only, LD less developed countries (those of the region and MERCOSUR) and BOTH firms that export and import to and from both high-income countries and less developed ones (MERCOSUR and the region). C is a vector of controls that includes foreign ownership of capital, firm size, and industry and time dummies. Industry dummies are defined at the three-digit ISIC level.

			Developed countries may require higher levels of productivity, since product differentiation and market competition are stronger and consumers are more demanding. However, less developed neighbouring countries can be important for gaining trading experience and attaining scale economies, i.e., for “learning to trade”. Barboni and others (2012) found for the Uruguayan case that there was a pattern of firms first exporting to neighbouring countries and then starting to export to more distant and developed countries once they had gained experience.

			Table 13 presents the results for pooled OLS. Since trade flows with MERCOSUR partners account for most trade with the region, only the results for these are presented.

			Table 13
Performance premium by market, pooled ordinary least squares estimations

			
				
					
					
					
					
					
					
					
					
					
				
				
					
							
							Variable

						
							
							(1)

							Ln ACF TFP

						
							
							(2)

							Ln LP TFP

						
							
							(3)

							Ln labour productivity

						
							
							(4)

							Ln Sales

						
							
							(5)

							Ln EMP

						
							
							(6)

							Ln KINT

						
							
							(7)

							SL1

						
							
							(8)

							SL2

						
					

					
							
							Exporters to high-income countries only

						
							
							0.0127

						
							
							0.101*

						
							
							0.119**

						
							
							0.212***

						
							
							0.126***

						
							
							0.198***

						
							
							-0.0495***

						
							
							0.0104**

						
					

					
							
							(0.0411)

						
							
							(0.0533)

						
							
							(0.0599)

						
							
							(0.078)

						
							
							(0.0471)

						
							
							(0.0742)

						
							
							(0.0129)

						
							
							(0.00489)

						
					

					
							
							Exporters to MERCOSUR only

						
							
							-0.143***

						
							
							0.00825

						
							
							0.04

						
							
							-0.484***

						
							
							-0.323***

						
							
							0.00103

						
							
							0.0157**

						
							
							-0.00760**

						
					

					
							
							
							(0.0204)

						
							
							(0.0331)

						
							
							(0.0335)

						
							
							(0.0445)

						
							
							(0.032)

						
							
							(0.0416)

						
							
							(0.00647)

						
							
							(0.00312)

						
					

					
							
							Exporters to both high-income countries and MERCOSUR

						
							
							0.193***

						
							
							0.0465

						
							
							0.137***

						
							
							1.084***

						
							
							0.666***

						
							
							0.493***

						
							
							-0.0694***

						
							
							0.0172***

						
					

					
							
							(0.0214)

						
							
							(0.0358)

						
							
							(0.0359)

						
							
							(0.0446)

						
							
							(0.0309)

						
							
							(0.043)

						
							
							(0.00762)

						
							
							(0.00296)

						
					

					
							
							Importers from high-income countries only

						
							
							0.0494

						
							
							0.119**

						
							
							0.241***

						
							
							0.429***

						
							
							0.221***

						
							
							0.605***

						
							
							0.00356

						
							
							0.0056

						
					

					
							
							(0.0391)

						
							
							(0.053)

						
							
							(0.0488)

						
							
							(0.0721)

						
							
							(0.047)

						
							
							(0.0829)

						
							
							(0.0135)

						
							
							(0.00451)

						
					

					
							
							Importers from MERCOSUR only

						
							
							-0.137***

						
							
							-0.236***

						
							
							-0.304***

						
							
							-0.813***

						
							
							-0.544***

						
							
							-0.143***

						
							
							-0.0305***

						
							
							0.00617*

						
					

					
							
							(0.0279)

						
							
							(0.0428)

						
							
							(0.043)

						
							
							(0.0508)

						
							
							(0.0322)

						
							
							(0.0535)

						
							
							(0.00958)

						
							
							(0.00368)

						
					

					
							
							Importers from both high-income countries and MERCOSUR

						
							
							0.131***

						
							
							0.281***

						
							
							0.478***

						
							
							1.234***

						
							
							0.647***

						
							
							0.849***

						
							
							0.0425***

						
							
							0.00579*

						
					

					
							
							(0.0267)

						
							
							(0.0381)

						
							
							(0.0369)

						
							
							(0.0477)

						
							
							(0.0313)

						
							
							(0.0577)

						
							
							(0.00903)

						
							
							(0.00297)

						
					

					
							
							Multinational firms

						
							
							0.279***

						
							
							0.396***

						
							
							0.531***

						
							
							0.792***

						
							
							0.264***

						
							
							0.500***

						
							
							0.0389***

						
							
							0.0367***

						
					

					
							
							(0.0268)

						
							
							(0.04)

						
							
							(0.0411)

						
							
							(0.051)

						
							
							(0.0341)

						
							
							(0.0472)

						
							
							(0.00749)

						
							
							(0.00423)

						
					

					
							
							Medium-sized firms

						
							
							0.0226

						
							
							0.137***

						
							
							-0.00822

						
							
							
							
							0.0324

						
							
							-0.0313***

						
							
							-0.0255***

						
					

					
							
							(0.0194)

						
							
							(0.0289)

						
							
							(0.0287)

						
							
							
							
							(0.0388)

						
							
							(0.00663)

						
							
							(0.00241)

						
					

					
							
							Large firms

						
							
							0.0794***

						
							
							0.250***

						
							
							0.0346

						
							
							
							
							0.164***

						
							
							-0.0524***

						
							
							-0.0338***

						
					

					
							
							(0.0214)

						
							
							(0.0319)

						
							
							(0.0336)

						
							
							
							
							(0.042)

						
							
							(0.00729)

						
							
							(0.00323)

						
					

					
							
							Industry dummies

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
					

					
							
							Time dummies

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
					

					
							
							Constant

						
							
							7.862***

						
							
							10.01***

						
							
							10.99***

						
							
							16.12***

						
							
							3.856***

						
							
							10.31***

						
							
							0.186***

						
							
							0.0436***

						
					

					
							
							(0.0363)

						
							
							(0.0544)

						
							
							(0.0521)

						
							
							(0.0709)

						
							
							(0.049)

						
							
							(0.0763)

						
							
							(0.0113)

						
							
							(0.00389)

						
					

					
							
							Observations

						
							
							4 537

						
							
							4 973

						
							
							5 612

						
							
							5 442

						
							
							6 068

						
							
							5 704

						
							
							6 049

						
							
							5 454

						
					

					
							
							R-squared

						
							
							0.284

						
							
							0.307

						
							
							0.385

						
							
							0.498

						
							
							0.347

						
							
							0.358

						
							
							0.176

						
							
							0.236

						
					

				
			

			Source:	Prepared by the author, on the basis of data from the National Institute of Statistics and National Customs Directorate, using the methodologies of D. A. Ackerberg, K. Caves and G. Frazer, “Identification properties of recent production function estimators”, Econometrica, vol. 83, No. 6, 2015; and J. A. Levinsohn and A. Petrin, “Estimating production functions using inputs to control for unobservables”, The Review of Economic Studies, vol. 70, No. 2, 2003.

			Note:	Ln ACF TFP: natural logarithms of total factor productivity estimated using the Ackerberg, Caves and Frazer (2015) methodology; Ln LP TFP: natural logarithms of total factor productivity estimated using the Levinsohn and Petrin (2003) methodology; Ln labour productivity: natural logarithms of labour productivity; Ln Sales: natural logarithms of total sales per firm; Ln EMP: natural logarithms of total number of workers per firm; Ln KINT: natural logarithms of capital intensity; SL1: number of white-collar workers as a proportion of all workers; SL2: number of professionals and technicians as a proportion of all workers. Robust standard errors in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1.

			We observe that firms exporting exclusively to high-income countries exhibit a higher premium for labour productivity, size (in terms of sales and employment), capital intensity and the share of professionals and technicians in the workforce than firms exporting exclusively to MERCOSUR countries. Furthermore, we find that the best-performing firms are those that export to and import from both high-income and MERCOSUR countries. Exporters and importers to and from both high-income and MERCOSUR countries are found to present the largest premiums in productivity and size (in terms of workers and sales), be more capital-intensive and have a higher share of professionals and technicians in their workforces. Exporters to both regions present higher ACF TFP, labour productivity, sales and employment than importers from only high-income or MERCOSUR markets, but lower capital intensity. They also present a higher share of professionals and technicians in their workforces, but the association with the share of white-collar workers is negative, whereas it is positive and significant for importers from both markets. 

			Table 14 reports the results for fixed effects by firm. As expected, some variables lose significance once we control for constant unobserved effects by firm. Employment and capital intensity are positive and significant for firms exporting exclusively to high-income countries, while firms importing only from high-income countries evince greater ACF TFP and size (sales and employment). Importers from MERCOSUR partners only show lower ACF TFP and size in terms of sales and employment.

			Table 14
Fixed effects by firm 

			
				
					
					
					
					
					
					
					
					
					
				
				
					
							
							Variable

						
							
							(1)

							Ln ACF TFP

						
							
							(2)

							Ln LP TFP

						
							
							(3)

							Ln labour productivity

						
							
							(4)

							Ln Sales

						
							
							(5)

							Ln EMP

						
							
							(6)

							Ln KINT

						
							
							(7)

							SL1

						
							
							(8)

							SL2

						
					

					
							
							Exporters to high-income countries only

						
							
							-0.0152

						
							
							0.0448

						
							
							0.0622

						
							
							0.0830*

						
							
							0.0769***

						
							
							0.0854*

						
							
							0.00435

						
							
							0.000452

						
					

					
							
							(0.0285)

						
							
							(0.0605)

						
							
							(0.0571)

						
							
							(0.0442)

						
							
							(0.0286)

						
							
							(0.0492)

						
							
							(0.00876)

						
							
							(0.00417)

						
					

					
							
							Exporters to MERCOSUR only

						
							
							0.0041

						
							
							0.0518

						
							
							0.0556

						
							
							-0.0237

						
							
							-0.0226

						
							
							-0.0623**

						
							
							0.0063

						
							
							-0.00255

						
					

					
							
							(0.0169)

						
							
							(0.0374)

						
							
							(0.0358)

						
							
							(0.0276)

						
							
							(0.0179)

						
							
							(0.0305)

						
							
							(0.00549)

						
							
							(0.00261)

						
					

					
							
							Exporters to both high-income countries and MERCOSUR

						
							
							0.0584***

						
							
							0.0221

						
							
							0.0296

						
							
							0.264***

						
							
							0.164***

						
							
							0.038

						
							
							-0.0107

						
							
							-0.00416

						
					

					
							
							(0.0211)

						
							
							(0.0452)

						
							
							(0.043)

						
							
							(0.0333)

						
							
							(0.0215)

						
							
							(0.0368)

						
							
							(0.0066)

						
							
							(0.00316)

						
					

					
							
							Importers from high-income countries only

						
							
							0.130***

						
							
							0.0785

						
							
							0.0736

						
							
							0.226***

						
							
							0.144***

						
							
							0.0453

						
							
							-0.00279

						
							
							-0.00184

						
					

					
							
							(0.0306)

						
							
							(0.062)

						
							
							(0.0571)

						
							
							(0.0459)

						
							
							(0.0289)

						
							
							(0.0508)

						
							
							(0.00888)

						
							
							(0.00433)

						
					

					
							
							Importers from MERCOSUR only

						
							
							-0.0600***

						
							
							-0.0358

						
							
							-0.027

						
							
							-0.203***

						
							
							-0.120***

						
							
							-0.012

						
							
							0.00498

						
							
							0.00977***

						
					

					
							
							(0.0204)

						
							
							(0.0444)

						
							
							(0.042)

						
							
							(0.0322)

						
							
							(0.0208)

						
							
							(0.0357)

						
							
							(0.00636)

						
							
							(0.00305)

						
					

					
							
							Importers from both high-income countries and MERCOSUR

						
							
							0.172***

						
							
							0.141***

						
							
							0.121**

						
							
							0.449***

						
							
							0.256***

						
							
							0.0577

						
							
							-0.00818

						
							
							-0.00101

						
					

					
							
							(0.0248)

						
							
							(0.0525)

						
							
							(0.0482)

						
							
							(0.0373)

						
							
							(0.0241)

						
							
							(0.0425)

						
							
							(0.00741)

						
							
							(0.00354)

						
					

					
							
							Multinational firms

						
							
							0.0291

						
							
							-0.0104

						
							
							0.00459

						
							
							0.0358

						
							
							-0.00927

						
							
							0.00323

						
							
							-0.0165

						
							
							-0.00921*

						
					

					
							
							(0.0318)

						
							
							(0.0712)

						
							
							(0.0663)

						
							
							(0.05)

						
							
							(0.0331)

						
							
							(0.0558)

						
							
							(0.0101)

						
							
							(0.00475)

						
					

					
							
							Medium-sized firms

						
							
							0.00984

						
							
							0.0352

						
							
							-0.180***

						
							
							
							
							-0.285***

						
							
							-0.0340***

						
							
							-0.0165***

						
					

					
							
							(0.019)

						
							
							(0.04)

						
							
							(0.0365)

						
							
							
							
							(0.0316)

						
							
							(0.00558)

						
							
							(0.0027)

						
					

					
							
							Large firms

						
							
							0.0402

						
							
							0.133**

						
							
							-0.309***

						
							
							
							
							-0.593***

						
							
							-0.0788***

						
							
							-0.0283***

						
					

					
							
							(0.0282)

						
							
							(0.0607)

						
							
							(0.056)

						
							
							
							
							(0.0475)

						
							
							(0.00843)

						
							
							(0.00405)

						
					

					
							
							Industry dummies

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
					

					
							
							Time dummies

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
							
							Yes

						
					

					
							
							Constant

						
							
							8.083***

						
							
							10.40***

						
							
							11.58***

						
							
							16.73***

						
							
							3.641***

						
							
							11.78***

						
							
							0.297***

						
							
							0.0847***

						
					

					
							
							(0.144)

						
							
							(0.597)

						
							
							(0.471)

						
							
							(0.216)

						
							
							(0.146)

						
							
							(0.244)

						
							
							(0.0446)

						
							
							(0.0205)

						
					

					
							
							Observations

						
							
							4 537

						
							
							4 973

						
							
							5 612

						
							
							5 442

						
							
							6 068

						
							
							5 704

						
							
							6 049

						
							
							5 454

						
					

					
							
							Number of firms

						
							
							822

						
							
							869

						
							
							918

						
							
							927

						
							
							929

						
							
							912

						
							
							928

						
							
							928

						
					

				
			

			Source:	Prepared by the author, on the basis of data from the National Institute of Statistics and National Customs Directorate, using the methodologies of D. A. Ackerberg, K. Caves and G. Frazer, “Identification properties of recent production function estimators”, Econometrica, vol. 83, No. 6, 2015; and J. A. Levinsohn and A. Petrin, “Estimating production functions using inputs to control for unobservables”, The Review of Economic Studies, vol. 70, No. 2, 2003.

			Note:	Ln ACF TFP: natural logarithms of total factor productivity estimated using the Ackerberg, Caves and Frazer (2015) methodology; Ln LP TFP: natural logarithms of total factor productivity estimated using the Levinsohn and Petrin (2003) methodology; Ln labour productivity: natural logarithms of labour productivity; Ln Sales: natural logarithms of total sales per firm; Ln EMP: natural logarithms of total number of workers per firm; Ln KINT: natural logarithms of capital intensity; SL1: number of white-collar workers as a proportion of all workers; SL2: number of professionals and technicians as a proportion of all workers. Robust standard errors in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1.

			Furthermore, we find that productivity and size in terms of employment and sales are positive and significant for exporters to and importers from both types of market. Thus, for exports and imports, firms trading with both types of country outperform firms trading with only one type, although imports from high-income countries have a positive impact on productivity, sales and employment, while exports to high-income countries only have a positive impact on ACF TFP, employment and sales. This is in line with the stylized fact that firms trading with multiple markets have a superior performance. On the other hand, the impact on skilled labour is usually not significant except for importers from MERCOSUR, which present a positive effect for professionals and technicians. 

			V.	Concluding remarks

			We have presented a portrait of Uruguayan manufacturing firms, using a rich database that combines information on firms’ structural characteristics with customs data on exporting and importing activities. We find evidence consistent with the “new-new” trade models incorporating firm heterogeneity. 

			Our results are in line with evidence for developed countries showing that exports and imports are more concentrated than employment and sales and that most international firms trade only a few products with a small number of countries, while a small number of diversified firms account for most trade flows. Furthermore, firms engaged in international activities are more productive, larger in terms of employment and sales and more capital-intensive than firms oriented exclusively towards the domestic market (non-traders), while results for the share of skilled labour are inconclusive. 

			Additionally, we observe a hierarchy among traders: firms engaged in both import and export activities (two-way traders) are the best-performing firms. They outperform both export-only firms and import-only firms. With regard to export and import extensive margins, they have a positive effect on productivity and total employment.

			Lastly, when trade flows with high-income markets alone and with MERCOSUR partners alone are considered, firms trading with high-income countries are found to exhibit a better performance; in particular, they are more productive and bigger. However, firms that trade with both regions evince the highest TFP and employment.

			The policy recommendation that emerges seems to favour trade (imports and exports) in a diversified basket of products with several markets in order to enhance productivity and employment. Moreover, it seems advisable to trade not only with MERCOSUR partners but also with high-income countries.

			Regarding the research agenda, it would be of interest to analyse export and import trade costs and to look for causal relationships using econometric techniques that circumvent the endogeneity problem usually present in this type of study.

			Bibliography

			Ackerberg, D. A., K. Caves and G. Frazer (2015), “Identification properties of recent production function estimators”, Econometrica, vol. 83, No. 6.

			Álvarez, R. and R. A. López (2005), “Exporting and performance: evidence from Chilean plants”, Canadian Journal of Economics, vol. 38, No. 4.

			Amiti, M. and D. R. Davis (2012), “Trade, firms, and wages: theory and evidence”, The Review of Economic Studies, vol. 79, No. 1.

			Andersson, M., H. Lööf and S. Johansson (2008), “Productivity and international trade: firm level evidence from a small open economy”, Review of World Economics, vol. 144, No. 4.

			Aw, B. Y., S. Chung and M. J. Roberts (2000), “Productivity and turnover in the export market: Micro-level evidence from the Republic of Korea and Taiwan (China)”, The World Bank Economic Review, vol. 14, No. 1.

			Aw, B. Y., X. Chen and M. J. Roberts (2001), “Firm-level evidence on productivity differentials and turnover in Taiwanese manufacturing”, Journal of Development Economics, vol. 66, No. 1.

			Barboni, J. and others (2012), “Exports and productivity: does destination matter?”, Revista de Economía y Estadística, vol. 50, No. 1.

			Bernard, A. B. and J. Bradford Jensen (1999), “Exceptional exporter performance: cause, effect, or both?”, Journal of International Economics, vol. 47, No. 1.

			Bernard, A. B., J. Bradford Jensen and P. K. Schott (2009), “Importers, exporters, and multinationals: a portrait of firms in the U.S. that trade goods”, Producer Dynamics: New Evidence from Micro Data, T. Dunne, J. Jensen and M. J. Roberts (eds.), The University of Chicago Press. 

			____(2006), “Trade costs, firms and productivity”, Journal of Monetary Economics, vol. 53, No. 5.

			Bernard, A. B., J. Bradford Jensen and R. Z. Lawrence (1995), “Exporters, jobs, and wages in US manufacturing: 1976-1987”, Brookings Papers on Economic Activity. Microeconomics 1995.

			Bernard, A. B, S. J. Redding and P. K. Schott (2011), “Multiproduct firms and trade liberalization”, The Quarterly Journal of Economics, vol. 126, No. 3.

			____(2007), “Comparative advantage and heterogeneous firms”, Review of Economic Studies, vol. 74.

			Bernard, A. B. and others (2011), “The empirics of firm heterogeneity and international trade”, Annual Review of Economics, vol. 4.

			____(2009), “The margins of US trade”, American Economic Review, vol. 99, No. 2.

			____(2007), “Firms in international trade”, Journal of Economic Perspectives, vol. 21, No. 3.

			____(2003), “Plants and productivity in international trade”, American Economic Review, vol. 93, No. 4.

			Carballo, J., G. I. Ottaviano and C. V. Martincus (2018), “The buyer margins of firms’ exports”, Journal of International Economics, vol. 112, May.

			Castellani, D., F. Serti and C. Tomasi (2010), “Firms in international trade: importers’ and exporters’ heterogeneity in Italian manufacturing industry”, The World Economy, vol. 33, No. 3.

			Chaney, T. (2008), “Distorted gravity: heterogeneous firms, market structure, and the geography of international trade”, American Economic Review, vol. 98, No. 4.

			Clerides, S. K., S. Lach and J. R. Tybout (1998), “Is learning by exporting important? Micro-dynamic evidence from Colombia, Mexico, and Morocco”, The Quarterly Journal of Economics, vol. 113, No. 3.

			Costantini, J. and M. Melitz (2008), “The dynamics of firm-level adjustment to trade liberalization”, The Organization of Firms in a Global Economy, E. Helpman, D. Marin and T. Verdier (eds.), Cambridge, Harvard University Press.

			Damijan, J., A. Jakli[image: ] and M. Rojec (2006), “Do external knowledge spillovers induce firms’ innovations? Evidence from Slovenia”, Multinationals, Clusters and Innovation: Does Public Policy Matter?, A. T. Tavares and A. Teixeira (eds.), Basingstoke, Palgrave MacMillan.

			De Loecker, J. (2007), “Do exports generate higher productivity? Evidence from Slovenia”, Journal of International Economics, vol. 73, No. 1.

			Eaton, J. and others (2007), “Export dynamics in Colombia: Firm-level evidence”, Working Paper, No. 13531, National Bureau of Economic Research (NBER). 

			Eaton, J., S. Kortum and F. Kramarz (2004), “Dissecting trade: firms, industries, and export destinations”, Working Paper, No. 10344, National Bureau of Economic Research (NBER). 

			Fernandes, A. and A. Isgut (2007), “Learning-by-exporting effects: are they for real?”, SSRN, March [online] https://papers.ssrn.com/sol3/papers.cfm?abstract_id=982231.

			Halpern, L., M. Koren and A. Szeidl (2015), “Imported inputs and productivity”, American Economic Review, vol. 105, No. 12, December.

			Helpman, E., M. Melitz and Y. Rubinstein (2008), “Estimating trade flows: trading partners and trading volumes”, Quarterly Journal of Economics, vol. 123, No. 2.

			Kasahara, H. and B. Lapham (2012), “Productivity and the decision to import and export: theory and evidence”, Journal of International Economics, vol. 89, No. 2. 

			Kasahara, H. and J. Rodrigue (2008), “Does the use of imported intermediates increase productivity?
Plant-level evidence”, Journal of Development Economics, vol. 87, No. 1, August.

			Levinsohn, J. A. and A. Petrin (2003), “Estimating production functions using inputs to control for unobservables”, The Review of Economic Studies, vol. 70, No. 2. 

			Lileeva, A. and D. Trefler (2010), “Improved access to foreign markets raises plant-level productivity...for some plants”, The Quarterly Journal of Economics, vol. 125, No. 3, August.

			Mayer, T. and G. I. Ottaviano (2008), “The happy few: The internationalisation of European firms”, Intereconomics, vol. 43, No. 3.

			Melitz, M. J. (2003), “The impact of trade on intra-industry reallocations and aggregate industry productivity”, Econometrica, vol. 71, No. 6.

			Melitz, M. J. and G. I. P. Ottaviano (2008), “Market size, trade, and productivity”, Review of Economic Studies, vol. 75.

			Muûls, M. and M. Pisu (2009), “Imports and exports at the level of the firm: evidence from Belgium”, The World Economy, vol. 32, No. 5.

			Peluffo, A. (2012), “The effects of international linkages on productivity and the demand for skilled labour: a firm level analysis for Uruguay”, Revista de Economía, vol. 19, No. 1, May.

			Tucci, A. (2005), “Trade, foreign networks and performance: A firm-level analysis for India”, Centro Studi Luca d’Agliano Development Studies Working Paper, No. 199. 

			Van Biesebroeck, J. (2007), “Robustness of productivity estimates”, The Journal of Industrial Economics, vol. 55, No. 3, September.

			Vogel, A. and J. Wagner (2010), “Higher productivity in importing German manufacturing firms: self-selection, learning from importing, or both?”, Review of World Economics, vol. 145, No. 4.

			Yeaple, S. R. (2005), “A simple model of firm heterogeneity, international trade, and wages”, Journal of International Economics, vol. 65, No. 1.

			Annex A1

			Table A1.1
Number of matched firms

			
				
					
					
					
				
				
					
							
							Year

						
							
							Frequency

						
							
							Share

							(Percentages)

						
					

					
							
							1997

						
							
							778

						
							
							12.29

						
					

					
							
							1998

						
							
							696

						
							
							11.00

						
					

					
							
							1999

						
							
							682

						
							
							10.77

						
					

					
							
							2000

						
							
							642

						
							
							10.14

						
					

					
							
							2001

						
							
							675

						
							
							10.66

						
					

					
							
							2002

						
							
							672

						
							
							10.62

						
					

					
							
							2003

						
							
							706

						
							
							11.15

						
					

					
							
							2004

						
							
							724

						
							
							11.44

						
					

					
							
							2005

						
							
							755

						
							
							11.93

						
					

					
							
							Total

						
							
							6 330

						
							
							100.00

						
					

				
			

			Source:	Prepared by the author, on the basis of data from the National Institute of Statistics and National Customs Directorate.

			Annex A2

			Total factor productivity estimation

			We use two methods to estimate total factor productivity (TFP): the Levinsohn and Petrin (2003) method, henceforth LP, and the Ackerberg, Caves and Frazer (2015) method, henceforth ACF. 

			LP suffers from multicollinearity and uses a proxy variable for the unknown of productivity, usually composed of variable intermediate inputs such as energy, electricity, materials, etc. 

			More recently, Ackerberg, Caves and Frazer (2015) have proposed a way of circumventing the collinearity issue of LP, basically by assuming that the labour supply does not change easily in response to rigidities in the labour market. Ackerberg, Caves and Frazer (2015) provide a good explanation of the methodology and an empirical example.

			In this study, we use both LP and ACF to estimate TFP. To estimate TFP by LP, we take value added as the dependent variable and materials as a proxy variable. We discriminate between skilled and unskilled labour. Capital and investment are recorded at the firm level. All variables are expressed in natural logarithms. Because of the small number of observations by industry-year, we estimate TFP for the full sample.

			There is a command in Stata called “levpet” which we used for our estimation by LP. We then estimated TFP by the ACF methodology, using value added as the dependent variable and intermediate inputs as a proxy variable. To estimate ACF, we used the Stata code provided by Professor Jagadeesh Sivaradan of Michigan University.

			The results LP and ACF results are reported in tables A2.1 and A2.2.

			Table A2.1
Total factor productivity estimation by the Levinsohn and Petrin method, using materials as a proxy for productivity

			
				
					
					
					
				
				
					
							
							Ln Value added

						
							
							Coefficient

						
							
							Standard error

						
					

					
							
							Ln Skilled labour

						
							
							0.3242927

						
							
							0.0217121

						
					

					
							
							Ln Unskilled labour

						
							
							0.1332878

						
							
							0.0327134

						
					

					
							
							Ln Capital

						
							
							0.1764043

						
							
							0.0321291

						
					

				
			

			Source: Prepared by the author.

			Table A2.2
Total factor productivity estimation by the Ackerberg, Caves and Frazer method, using materials as a proxy for productivity

			
				
					
					
					
				
				
					
							
							Ln Value added

						
							
							Coefficient

						
							
							Standard error

						
					

					
							
							Ln Skilled labour

						
							
							0.271960

						
							
							0.00135

						
					

					
							
							Ln Unskilled labour

						
							
							0.348800

						
							
							0.00122

						
					

					
							
							Ln Capital

						
							
							0.288854

						
							
							0.00458

						
					

				
			

			Source: Prepared by the author.

			We find that the elasticities are in line with those reported in Ackerberg, Caves and Frazer (2015), ranging from 0.18 to 0.37 for capital and from 0.87 to 1.09 for labour, depending on the  industry considered.

			Regarding the evolution of TFP (see figure A2.1), it can be seen that this is stable at the beginning of period and until the economic crisis of 2002, when it falls, before recovering quickly from 2004 onward. 

			Figure A2.1
Natural logarithms of total factor productivity estimated by the Ackerberg, Caves and Frazer methodology

			[image: ]

			Source:	Prepared by the author.



			
				
					1	The author is indebted to Professor Jagadeesh Sivaradan for providing her with the Stata code for estimating productivity using the Ackerberg, Caves and Frazer (2015) technique and to J. I. Scasso for assisting with the database. She gratefully acknowledges helpful comments and suggestions from an anonymous referee, from the editor and from participants in the Arnoldshain Seminar, Spain, and the Annual Economic Conference of the Central Bank of Uruguay. She is also grateful for funding from the Higher Council for Scientific Research (CSIC). The usual disclaimer applies. 

				

				
					2	Halpern, Koren and Szeidl (2015) develop an empirical model which suggests that importers have to incur fixed costs to establish business relationships with foreign suppliers. In this model, firms buy foreign inputs when these goods generate productivity gains sufficient to cover the fixed costs of importing.

				

				
					3	The specific price indices were estimated and provided by Susana Picardo of the Department of Economics at the University of the Republic, Uruguay.

				

				
					4	Uruguay belonged to the group of medium-high-income countries over the period concerned. 

				

				
					5	These data are strictly confidential but not exclusive. They can be used by researchers under a contract with INE. The code used for this study is available from the author on request.

				

				
					6	Annex A1 presents the number of firms by year.

				

				
					7	See annex A2 for more details on the estimation of TFP.

				

				
					8	The Gini index is a measure of statistical dispersion and is commonly used to represent the income distribution of a nation’s residents. A Gini index of 0 expresses perfect equality in which all values are the same, while a Gini index of 1 expresses maximal inequality among values.

				

				
					9	Mayer and Ottaviano (2008) report that the top 5% of exporters account for more than 70% of exports in five out of six countries analysed.

				

				
					10	 The extensive margin of exports (imports) refers to the number of firms involved in exporting (importing), while the product and country extensive margins refer to the number of products and countries in and with which a firm trades and can be thought of as a measure of geographical and product diversification. Mayer and Ottaviano (2008) discuss this definition, and Bernard and others (2009) propose a different method of measurement.

				

				
					11	 We also calculated the extensive margins as logarithms of the number of products exported (NPE), the number of products imported (NPI), the number of countries exported to (NCE) and the number of countries imported from (NCI), as in Castellani, Serti and Tomasi (2010). Results are available upon request.

				

				
					12	 To obtain the elasticity for skilled labour (SL1 and SL2), we have to calculate (1–expα). 
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			We analyse the desirability of allowing cooperative banks to participate in the interbank market in Chile. We find that it is advisable to allow this if the quality of their governance is not too deficient relative to that of traditional commercial banks. When cooperative banks do participate in the interbank market, both the probability of financial crises and the volatility of gross domestic product (GDP) rise. However, because the inclusion of cooperatives generates large efficiency gains in the financial sector, both GDP and aggregate welfare substantially increase. We conclude that there is no policy reason to unilaterally exclude cooperatives from the Chilean interbank market.
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			I.	Introduction

			The literature on bank regulation is extensive, but most of it treats all banks as homogeneous legal entities.1 In reality, however, there is a wide spectrum of organizational structures. Around 10% of Chilean financial institutions are organized as cooperative banks.2 Because of their different legal status, they are not allowed to participate in the interbank market (IM) and, as a result, do not have access to the central bank’s lender of last resort function either. The purpose of this paper is to analyse and quantify the implications of this exclusion for financial stability and aggregate welfare.

			To fix our terms, it is useful to establish the main differences between commercial banks and cooperative banks. Commercial banks are mostly corporations (companies in private sector ownership) with limited liability. This means (i) that their goal is to maximize value and (ii) that in general they are owned by a set of shareholders with voting power (management power) closely related to the proportion of shares they own. In contrast, cooperative banks (i) do not have the maximization of either value or profits as their main goal, seeking instead to meet the needs of a well-defined group, and (ii) all members of a cooperative bank have the same voting power irrespective of how many shares they own.

			At first sight, since the main goals of these two kinds of bank are different, it might be thought that the distinction in respect of profit maximization was the key to their observed conduct. However, because cooperatives must still achieve efficiency to survive and be able to provide their services, this does not make much difference to their everyday behaviour. Accordingly, the main point that worries regulators is the difference in organizational structures and its implications for accountability. It is argued that because corporations have a concentrated structure, and large shareholders have a great deal at stake, governance tends to be of good quality. In cooperatives, by contrast, power is atomized, with all shareholders having one vote apiece irrespective of their number of shares, so that each shareholder has less at stake. This reduces managers’ accountability and may lead cooperative banks to pursue objectives that could compromise financial stability.3 In this paper, we will not dispute this claim but will take it at face value in order to analyse whether this potential drawback is sufficient grounds to exclude cooperative banks from the IM. 

			Access to the IM would have two implications for cooperative banks. The first, an operational one, is that they could borrow and lend from and to other banks through the IM daily in an efficient way. For instance, they could allocate (lend) surplus funds at a good interest rate when they had excess liquidity and borrow whenever they needed liquidity. Lacking this option, they have to borrow in the retail market, which is more expensive, and earn zero or very low returns on their surplus funds. Second, if cooperative banks had access to the IM they could obtain loans from the central bank through the lender of last resort function. These two functions of the IM are connected and difficult to disentangle. 

			When it comes to the lender of last resort function of the IM, the potential risks are unclear. Since the central bank retains discretionality as the lender of last resort, the matter is conceptually simple. The central bank can always deny additional funds to any bank it suspects of any wrongdoing. In addition, cooperative banks are (potentially) subject to the same rules, regulations and monitoring as any other bank, so that the central bank should be as well able to detect misconduct by cooperatives as by traditional banks. Lastly, cooperatives are well integrated with the rest of the financial sector, so any argument for using the lender of last resort function to aid commercial banks also applies to cooperative banks. In short, the question of whether the central bank should be allowed to lend to cooperatives can be answered in the affirmative: the central bank can always choose not to lend. Binding itself ex ante to not doing so brings only costs and no benefits.4 

			Even if cooperative banks are allowed to access the lender of last resort, there is another question with a less obvious answer: should cooperatives be allowed to participate in the IM? For two reasons, the answer to this question is non-trivial. 

			On the one hand, allowing this would lead to a better allocation of resources and better liquidity management; on the other hand, it could affect the normal functioning of the IM and increase the probability of financial crises. Precluding access to the IM means that cooperative banks cannot borrow from other banks when “good” projects arise and they do not have enough funds to finance them. Furthermore, permitting it would allow cooperatives to lend to other financial institutions when they do not have good opportunities but other banks do. Lastly, as mentioned before, access to the IM allows liquidity risk to be managed more efficiently, since without it banks must hoard large and inefficient amounts of liquidity. 

			However, access to the IM may increase the probability and impact of a financial crisis. When cooperatives participate, the IM becomes larger, which facilitates the expansion of credit in situations where there is overborrowing. Also, the normal functioning of the IM can be disrupted when cooperatives face a more serious moral hazard problem than other financial institutions, leading to market collapse, as described in Akerlof (1970).

			To address these issues, we build on Boissay, Collard and Smets (2016), adding idiosyncratic liquidity shocks and two types of bank: those that can participate in the IM and those that cannot. This is a general equilibrium model with (i) consumer-savers, (ii) the corporate (productive) sector and (iii) the financial sector. Consumers hold the capital in the economy and are the only agents that can accumulate financial assets. Production is carried out by firms which cannot hold capital and therefore must borrow to be able to produce. However, consumers cannot directly lend to firms either, but must use financial intermediaries. Here is where banks play an important role, borrowing from consumers and lending to firms.

			Banks are heterogeneous in two dimensions, one exogenous and due to nature, the other determined by regulation. First, some banks are “more efficient” than others at intermediating, in the sense that they need fewer physical resources to produce intermediation services. In addition, banks can borrow from and lend to each other in an IM. This market serves to smooth liquidity shocks and reallocate resources to other banks when there is a mismatch between banks that have bad (good) business opportunities and the availability of funds. The key element of the model is that there are two main types of bank, normal banks, which can participate in the IM, and cooperative banks, which cannot. Our main goal is to analyse how the equilibrium is reshaped when all banks are allowed to participate in the IM.

			To this end, we calibrate the model to replicate important moments of the Chilean economy. The main moments that we target are the intermediation spread, the probability of a financial crisis, the capital-output ratio, the relative efficiency of cooperatives at intermediating financial services and the relative size of the IM. We also calibrate the model to replicate other business cycle properties of the Chilean economy, although these are less relevant to the question we are trying to answer.

			We use the calibrated economy to perform a series of counterfactual experiments. First, we assume that both cooperative and commercial banks are characterized by the same fundamental parameters, i.e., there is no observable difference between them in either efficiency or moral hazard, and we grant all financial intermediaries access to the IM. The purpose of this exercise is to isolate the pure general equilibrium effects of enlarging the IM. We find, as expected, that both the probability of a financial crisis and the volatility of output increase. At the same time, however, average output, aggregate consumption and welfare also increase. In other words, even though granting IM access to cooperatives has some negative effects, overall welfare improves. In numbers, although the probability of a financial crisis increases from 1.93% to 2.43%, average output and aggregate welfare increase by 0.05% and 1.6%, respectively.

			Next, we incorporate the fact that cooperatives are more efficient on average and we assess how different degrees of the moral hazard problem affect the outcomes. There are many reasons to believe that cooperatives might be more efficient at providing intermediation services. First, they tend to have niche strategies, targeting particular markets to the point where they can better assess the risk profile of potential clients. Second, they tend to be focused on either regions or industries, which also enables them to better evaluate the common risks faced by their customers. Third, they are able by law to retrieve a larger proportion of loan repayment instalments directly from customers’ wages (cooperatives can take 25% of the wage instead of the 15% for traditional banks).5 6 Regarding the moral hazard problem, as mentioned before, we do not have a direct measure of the severity of this for cooperatives as compared to commercial banks. We thus take it as given that cooperatives always perform worse on this and show how the equilibrium outcomes vary as we continuously worsen the severity of the problem for cooperatives relative to traditional banks. 

			As expected, if cooperatives are subject to the same moral hazard problems as other banks, granting them access to the IM only improves welfare. There are two factors contributing to the improvement. First, some cooperatives are very efficient, since cooperatives are more efficient on average than other banks, and there are some very good projects that they could finance but are unable to because of their limited funding capacity, as already mentioned. To finance such good projects, these efficient cooperatives would have to borrow from other banks at an interest rate too high to make it worthwhile, and they therefore lend out only the deposits they receive. When granted access to the IM, however, the efficient cooperatives can borrow from other less efficient banks or cooperatives at an attractive interest rate, increasing the supply of loans to the private sector. Cooperatives that cannot find good business opportunities also benefit from the IM. Without access to it, less efficient cooperatives must keep their funds in very inefficient, low-yielding financial instruments. When they do have access, they can lend those funds to other banks that can make better use of them. Overall, the probability of a crisis falls to 1.45%, while GDP increases by an additional 0.75% and welfare by an extra 0.47%.

			When we consider heterogeneity in the moral hazard problem, the desirability of granting access to the IM becomes less obvious. Here, the effect stems from the negative externality that cooperatives’ moral hazard problems impose on other banks through the IM. In relation to this effect, it is important to keep in mind that the quality of the banks participating in the IM is private information, and therefore not observed by other participants. Thus, if cooperatives are “worse” than other banks, their participation lowers the average quality of borrowers in the IM, which in turn diminishes the willingness of lenders to provide funds. The presence of some lower-quality borrowers affects the ability of all banks to borrow in the IM. As a result, fewer banks become lenders and the size of loans decreases. At the extreme, if the new participants are bad enough, the IM completely shuts down. However, we show that for reasonable values, the potential severity of cooperatives’ moral hazard problem is insufficient to generate welfare loses. It is still optimal to grant cooperatives access to the IM.

			The main conclusions of this paper for Chile have implications for other emerging economies as well. Several countries in Latin America have regulations that limit the supply of credit, restricting it to traditional banks,7 the main reason being concerns about financial stability stemming from the early 1980s debt crisis. The regulations contributed to aggregate stability while these were low-income economies. Today, when some of them are halfway to development, these limitations on competition may reduce financial inclusion, which is vital to continue closing the development gap. Thus, the Chilean experience suggests the need to evaluate the current benefits of such regulations in the rest of the region.8

			The following section presents the model and its general equilibrium solution. Section III simulates the two alternative systems, one with cooperative banks restricted and another with all financial institutions having access to the IM. Section IV presents the main results of the paper. Lastly, section V concludes. 

			II.	The model

			There is a representative consumer who consumes and saves by depositing unspent resources with the financial sector. The financial sector is composed of two types of financial intermediaries: traditional banks and cooperative banks. From now on we will refer to the former just as “banks” and to the latter as “cooperatives”. The main difference between them is that banks can participate in the IM, while cooperatives cannot. We also consider other differences that are not defining characteristics. For instance, we allow one type of intermediary to be more efficient than the other, subject to greater moral hazard problems or both. We will discuss these possibilities later, showing the quantitative implications.

			The financial sector lends consumers’ deposits to a representative firm with a standard Cobb-Douglas production function:

			y = kα h1-α + (1-δ)k  (1)

			where k is aggregate capital,h is the total labour supply and δ is the capital depreciation rate. Note that under this framework the financial sector does not provide important services such as insurance and consumer credit. We therefore interpret the production function as encompassing the value of all these services.

			1.	The financial sector

			The financial sector model is based on Boissay, Collard and Smets (2016). We first describe the equilibrium with traditional banks only and then show how the presence of cooperatives alters the framework. 

			There is a continuum of banks indexed by p ∈ [0,1]. Here, p will represent banks’ efficiency. Types of banks are distributed with a cumulative distribution μ(p), with μ(0) = 0 and μ(1) = 1. All banks are ex ante identical and only live for one period. Thus, we can interpret p as the project type rather than the bank type; i.e., each time a bank deals with a potential borrower, that borrower comes with an inherent “intermediation” cost. This cost can be taken to represent not only physical costs associated with the lending process but also the costs incurred in the loan recovery process. It is important to consider that the spread between borrowing and lending rates is determined not only by p but also by the liquidity cost.

			The timing of activities in the financial sector is as follows:

			(i)	Banks are born in period t — 1 and receive deposits a.

			(ii)	They observe the idiosyncratic shock type p and lend to the corporate sector with return R.

			(iii)	With probability π some banks lose ϵ deposits, and with probability 1 — π other banks receive ϵ extra deposits.

			(iv)	Banks can operate in the IM, where they borrow and lend at rate ρ.

			(v)	At the end of period t, all banks die.

			Because banks are ex ante identical, there is no difference between them when consumers deposit the amount a, so all banks receive the same amount of deposits. Since the parameter p determines a bank’s efficiency, a proportion (1 ­– p)R of the loan must be used to pay intermediation costs. Thus, the net return on a loan is pR. 

			Banks also have an outside option: they can always invest in a project that yields a gross return of γ irrespective of the state of the economy and of p. We will refer to this outside option as “storage”, although it could have alternative interpretations, e.g., in terms of subprime lending. This storage technology will play an important role in the working of the banking sector.

			Absent liquidity shocks, bank (project) heterogeneity gives rise to an intraperiodic IM, where the least efficient banks lend to the most efficient ones at gross rate p. In equilibrium, this rate must be lower than the corporate loan rate, R. Similarly, the interbank rate p must be greater than the return on storage, γ; otherwise no bank would lend to other banks. It necessarily follows that in equilibrium γ < R. In other words, storage is an inefficient technology. Point (iii) of the timing of activities is an extension of the original timing in Boissay, Collard and Smets (2016). In this way, we extend the reallocation function of the IM so that it also serves as a market for providing liquidity to financial institutions. As will be seen later, the two components and their interaction play an important role in generating inefficiencies when cooperatives are excluded from the IM. Conversely, because banks can participate in the IM, liquidity shocks do not affect them.

			Banks take the rates p and R as given. In view of these rates, and following the liquidity shock ϵ, bank p decides whether and how much to borrow or lend. We will call banks that supply funds on the IM “lenders” and those that borrow “borrowers”. This terminology can lead to confusion when the corporate sector comes to be considered. To avoid misunderstanding, it should be kept in mind that “lenders” only lend to other banks, while “borrowers” borrow from other banks and lend to the corporate sector. Corporations only borrow from banks.

			Let ϕ ≥ 0 be the endogenous, and publicly observable, amount borrowed on the IM per unit of original deposit (i.e., per unit of deposit before the liquidity shock is revealed) by a borrower p. Since ϕ is the ratio of market funding to traditional funding, we will refer to it as the banks’ “market funding ratio”.

			Recall that banks choose how much to lend to the private sector before being apprised of the liquidity shock. Given the quantity lent, if a bank experiences a bad liquidity shock, it borrows from the IM, while if it experiences a good liquidity shock it lends. Thus, if bank p decides to exhaust its borrowing capacity, its gross unit return on deposits is equal to:

			pR(1+ϕ) – ρ[ π (ϕ + ϵ) + (1-π) (ϕ – ϵ)]  (2)

			If instead bank p decides to lend to other banks, it receives a return of ρ(π(1– ϵ) + (1 – π)(1 + ϵ)). Denoting the gross return on deposits by r(p) one therefore gets:

			r(p) = max {p R(1+ ϕ) – ρ[ϕ + (2π –1)ϵ],ρ (1+ (1 – 2π)ϵ)}  (3)

			A bank chooses to be a borrower when:

			[image: ]  (4)

			which is the same as in Boissay, Collard and Smets (2016).

			We also assume that the proceeds of the storage technology are not traceable and cannot be seized by creditors. Therefore, interbank loan contracts are not enforceable, and banks may renege on their interbank debt by walking away from the lenders. A bank that walks away with (1 + ϵ +ϕ)a and invests in the storage technology gets γ(1 + θ(ϵ +ϕ))a as payoff, where θ ∈ [0,1] captures the cost of walking away from the debt (the higher θ is, the lower the cost).

			Banks’ intermediation skills (p) are privately known, and lenders can neither observe them ex ante nor verify them ex post. Lenders therefore ignore borrowers’ private incentives to divert funds. As a result, the loan contracts signed on the IM are the same for all banks and neither the market funding ratio (ϕ) nor the interbank rate (p) depends on p.

			Lenders want to deter borrowers from diverting. They can do so by limiting the quantity of funds that borrowers can borrow so that even the most inefficient banks with p < [image: ]  (those that should be lending) have no interest in taking out a loan and diverting it:

			γ(1 + θ(ϕ + ϵ)) ≤ ρ (1 + ϵ), for banks with high liquidity  (5)

			γ(1 + θ(ϕ – ϵ))≤ ρ (1 – ϵ), for banks with low liquidity  (6)

			Notice that the above equations are computed ex post. We want to prevent the banks from diverting after observing the liquidity shock. The latter determines the borrowing capacity of each bank, which is:

			[image: ], for banks with high liquidity  (7)

			[image: ], for banks with low liquidity  (8)

			Observational assumptions about the liquidity shock are important here. If it is publicly observed, then there will be two debt limits, one for each type of bank. If the liquidity shock is not observable, i.e., information is private, the tighter limit can always be chosen, and that will make the incentive compatible for all banks. Since the maximum debt limit should be an incentive compatible with all types of banks, we choose the smaller of (7) and (8), which is (8) if ρ > γ and θ < 1. Therefore, the funding ratio is:

			[image: ]  (9)

			 

			In addition, since we are interested in equilibria with ϕ>0, we impose the additional restriction:

			[image: ]  (10)

			2.	Equilibrium for banks

			The equilibrium of the IM is characterized by the gross interbank rate ρ which clears the market. We look for an equilibrium in which the interbank rate exceeds the return on storage (ρ > γ) so that trading takes place. Since a mass μ([image: ]) of banks lend and the complement 1 – μ([image: ]) of banks borrow ϕ per unit of deposit, the market clears when:

			[image: ]  (11)

			Using the threshold definition and (7) and (8):

			[image: ]  (12)

			Now, note that we do not want aggregate effects from the liquidity shock, i.e., we want –πϵ + (1–π)ϵ = 0, which immediately implies [image: ]. Alternatively, we might assume that the negative shock abs(–ϵL )≠ϵH. This would allow us to have [image: ], but for the time being let us assume that [image: ]. Then we get:

			[image: ]  (13)

			Then:

			[image: ]  (14)

			Therefore, the equilibrium interest rate is determined by:

			[image: ]  (15)

			Since ϕ depends on ρ, equation (15) determines the equilibrium mapping between R and ρ. We will show later that the presence of the liquidity shock does not affect the qualitative properties of the equilibrium mapping of the original model.

			As in Boissay, Collard and Smets (2016), there will be two equilibria, one in normal times and one when the market freezes in bad times. The return on deposits is:

			[image: ]

			Using (3):

			[image: ]  (17)

			It is important to analyse the equilibrium behaviour arising from equation (13). The mechanism is the same as in Boissay, Collard and Smets (2016), and is depicted in figure 1. There we plot the equilibrium IM rate, ρ, as a function of the aggregate demand for and supply of funds at a given interest rate R. To take the solid lines first, the straight line is R the supply of funds, corresponding to the left-hand side of equation (13), while the curve that bends back on itself is the demand for funds, corresponding to the right-hand side of equation (13). The demand for funds bends backwards because of the interaction between the extensive and intensive margin of demand. As the interbank rate increases, the demand for funds decreases and more banks switch from being borrowers to being lenders. This is expressed by the term [image: ]. But at the same time, borrowers can borrow more (intensive margin) as the interbank rate increases, which is captured by the increase in ϕ. When ρ is high, the extensive margin dominates and demand therefore has a standard negative slope. When the interest rate is low, however, the intensive margin dominates, and this generates an upward-sloping demand curve.

			This shape of the demand curve has two important implications. First, as can be seen in figure 1, there are potentially two equilibrium interest rates. However, as shown in Boissay, Collard and Smets (2016), the equilibrium in the region of the chart where the demand curve is upward-sloping is unstable. From now on, accordingly, we shall focus only on the stable equilibrium. Second, it can be seen that the curves do not need to intersect. Whether they intersect or not depends on the value of R. To show this, in figure 1 we have plotted the same supply and demand but with a higher corporate lending rate RH. As can be seen, this generates a greater demand for loans and a smaller supply (dashed lines), which in turn increases the IM rate. As the interest rate on loans to the corporate sector increases, more banks want to lend to firms, which results in a switch from the lending to the borrowing side in the IM. 

			Figure 1
Equilibrium interbank market characterization

			[image: ]

			Source:	Prepared by the authors, on the basis of the calibrated model.

			Note:	RH denotes a higher corporate loan rate. 

			This effect is intuitive and clear, but a more important feature is that as R decreases, so do both the interbank rate and the funding ratio, to the point where eventually the curves no longer intersect. At this point, the IM freezes, ρ collapses to γ and there is no more borrowing or lending in the IM (ϕ = 0). When this happens, there is a financial crisis. This is an important feature of the model that generates cyclical crises. Broadly speaking, the dynamics are as follows. As the economy experiences successive positive total factor productivity (TFP) shocks, the private sector accumulates capital, and production also increases. Despite this accumulation of capital, returns in the private sector likewise increase because R is increasing in TFP. As a result, the IM expands. There is a virtuous cycle of saving-lending and production: a lending boom. Note, however, that capital accumulation tends to decrease R, and the only reason it does not actually fall is that the direct effect of the increase in productivity more than compensates for the indirect effect of the accumulation of capital (recall that technology exhibits decreasing returns to each factor). Nevertheless, R becomes more sensitive to TFP shocks, in the sense that smaller changes to TFP can drive R below the threshold at which the IM freezes. This is the mechanism that generates financial crises in the economy. After long periods of growth and lending booms, the financial sector becomes more sensitive to reversals of the business cycle. Eventually, the economy is hit by a negative shock and financial markets collapse. 

			A key part of this mechanism is that the “savings glut” has generated positive productivity shocks, fuelled by the IM. This produces an important trade-off: the more efficient the IM is, the larger GDP is, but the more sensitive the economy becomes to negative shocks.

			Following Boissay, Collard and Smets (2016), the addition of liquidity needs does not alter the main mechanism. This can be seen in figure 2, where we plot net demand with ϵ = 0 (the dotted line) and net demand with ϵ > 0 (the dashed line). It can be seen that the possibility of liquidity shocks does not affect the qualitative implications of the model: the average demand for funds decreases, but everything else remains the same.9 All that changes is the way the economy has to be calibrated. 

			Figure 2
Equilibrium effect of liquidity shocks

			[image: ]

			Source: Prepared by the authors, on the basis of the calibrated model.

			3.	Equilibrium for cooperatives

			Suppose that a proportion λ of financial intermediaries sharing the same features as traditional banks do not have access to the IM. The timing for cooperatives is the same as for banks, the only difference being that they lack access to the IM. They can still borrow and lend when they experience liquidity shocks, but borrowing has to be from the other banks at the same interest rate as the productive corporate sector. In other words, the interest rate they have to pay is R instead of ρ. In addition, because they cannot lend in the IM, all funds not lent to the private sector are kept in the “vaults”, so they obtain the return on the storage technology, γc. This rate could be equal to γ, but for the time being we shall keep it different.

			This fact has two implications. First, recall that when cooperatives lend they are apprised of the efficiency shock, but not yet of the liquidity shock. If a cooperative cannot meet the needs generated by the liquidity shock, it fails, except that failure is not an option.

			Given efficiency p, a cooperative does not leverage when it decides how to allocate its funds, i.e., ϕc = 0. This follows from the fact that a cooperative must pay R when it borrows, while the return on any loan to the corporate sector is pR, which delivers a net return of (p–1)R < 0. Accordingly, cooperatives do not leverage. The question is whether a cooperative will borrow the maximum amount of resources it can get, or less than that.

			The cooperative has four options: (i) to lend nothing and obtain a return γc on deposits, (ii) to lend only (1 – ϵ) and avoid borrowing in the case of a bad liquidity shock, (iii) to lend out only the deposits it has received and borrow in the event of a bad liquidity shock or (iv) to borrow (1 + ϵ) and bet with probability 1 – π that it can raise extra funds because of a good liquidity shock. 

			The returns per unit of deposit are, respectively:

			(i)	γc

			(ii)	p R(1 – ϵ)+ 2(1 – π)ϵ γc

			(iii)	p R – π ϵ R + (1 – π)ϵ γc

			(iv)	p R(1 + ϵ) – 2πϵ R

			The above assumes that when the cooperative holds funds without lending to the private sector, they generate the return of the storage technology. In the second case, for instance, the cooperative loses ϵ deposits if affected by a bad liquidity shock, but since it lent only 1 − ϵ it has ϵ left in the vault to compensate, and the amounts cancel out. In the case where the cooperative experiences a good liquidity shock, whose probability is 1 – π, it receives ϵ extra funds. Since it already has ϵ in the vault, it is left with 2ϵ, generating a return of γc when the storage technology is used. 

			In the third case, the cooperative lends all the deposits it originally has, relying on borrowing if there is a bad liquidity shock, whose probability is π. If this shock arrives, the cooperative must borrow  ϵ at rate R to pay for it (note that banks in this case pay only ρ < R). If there is a good shock (probability 1 – π), the cooperative is left with ϵ extra funds that then generate the return of the storage technology. This last option can be constructed using these arguments.

			Since the returns in each case are linear in p, it is easy to see that there would be some intervals for p with ranges that would lead the cooperative to take different decisions. It is straightforward to show that the following happens (recall that [image: ]):

			(i)	If [image: ], the cooperative keeps everything in storage (option 1).

			(ii)	If [image: ], the cooperative lends (1-ϵ), keeping ϵ in storage (option 2).

			(iii)	If [image: ], the cooperative lends all it potentially can (1+ϵ) and borrows in the event of a bad liquidity shock (option 3).

			This choice of strategies allows us to assess the difference from banks that have access to the IM. First, cooperatives with poor opportunities (low p) allocate funds outside the sphere of corporate private sector market lending. Thus, these resources never reach the production sector. In contrast, banks, which have access to the IM, lend to other banks when their p is low. They thus pass the resources to other banks which are more efficient (have better opportunities), so that the resources eventually make their way to the right agents.

			Second, cooperatives with intermediate p do not lend at full capacity. They are concerned that a bad liquidity shock could arrive, in which case they would have to pay a high borrowing rate (R), and so keep some resources in storage. This does not happen with banks, since they have access to the IM and can borrow at a lower interest rate (ρ < R). if necessary. These are two sources of inefficiency that arise because of the lack of access to the IM.

			Note here that there is an interaction between the two functions the IM serves. First, the fact that cooperatives do not have access to the IM has a direct effect. When cooperatives do not have good opportunities, they are forced to store assets with the inefficient technology γc. Thus, those funds never reach the corporate sector. Banks, though, can transfer assets to other banks, which in turn lend them to the corporate sector. Second, there is also an indirect effect. Because cooperatives do not have efficient ways of hedging the risk of liquidity shocks, they lend to the corporate sector less than would be efficient, keeping some funds as a buffer stock.

			Lastly, only cooperatives with very high p use their full lending capacity (1 + ϵ), which will still be less than that of a comparably efficient bank with access to the IM if ϵ < ϕ And because they must borrow at a very high interest rate (R) when they have liquidity issues, the return that they pay to depositors must necessarily be smaller.

			In short, the return on deposits for cooperatives is:

			[image: ]  (18)

			where [image: ] is the distribution of efficiency for cooperatives, which could potentially be different from µ(p). Note that since cooperatives with low and medium p receive a flat return on deposits left in the storage technology and those with high p pay a flat price on borrowed capital, these cumulative distribution functions are given by the return multiplied by the distribution function. For deposits lent to firms by cooperatives with medium and high p, however, the return is a function of p, so the cumulative distribution is given by the integrals.

			The average return on deposits will then be a convex combination of the cooperative interest rate and the traditional bank interest rate:

			[image: ]  (19)

			4.	Equilibrium with banks and cooperatives

			Let λ be the proportion of cooperatives. Given a total amount of deposits a, the total supply of loans, l, is:

			[image: ]  (20)

			Since production capital must be equal to loans, and since markets are competitive, it must be the case that 1 + fk (K) – δ = R in general equilibrium. Therefore:

			[image: ]  (21)

			The above relationship characterizes the equilibrium corporate loan rate Rt as a function of the two aggregate state variables of the model, at (savings) and zt (productivity). It also points to the two-way relationship that exists between the interbank loan and corporate loan markets, since Rt affects and is affected by whether the IM operates.

			As discussed earlier, crises occur when the interest rate is too low. In other words, there is an [image: ]   such that for all Rt < [image: ] the IM freezes. Note that (20), when there is trade, can be written as:

			[image: ]  (22)

			where g' (R) > 0. It is straightforward to show that because f (.) is Cobb-Douglas and g' (R) > 0, R is decreasing on a. Thus, the IM operates if and only if:

			[image: ]  (23)

			Also, note that 0 < g(R) < 1 if λ > 0, and that g(R; λ) is decreasing in λ. Thus, the fewer banks have access to the IM, the higher the interest rate and thus the higher the threshold for a crisis. This relationship shows the main trade-off entailed by the potential inclusion of cooperatives in the IM. The smaller λ is, the more efficient the financial sector is at allocating resources to production, but also the greater the probability of a financial crisis. This trade-off is the key element analysed in this paper.

			5.	Measurement

			Since we have a storage technology that, although inefficient, is sometimes used, we need to properly measure GDP in the economy. Output must be adjusted for the stored capital of cooperatives and the potentially different storage yields earned by cooperatives and traditional banks:

			[image: ]  (24)

			Bank assets

			The size of the banking sector (encompassing the total financial sector, i.e., banks and cooperatives) must be adjusted now. The increase in the banking sector through the IM is smaller when cooperative banks are included as it is multiplied by the share of traditional banks (1 – λ):

			[image: ]  (25)

			It is then straightforward to calculate non-core assets, which must be multiplied by the share of the traditional banks (1 – λ):

			[image: ]  (26)

			Core assets, which include cash holdings, thus include the assets of cooperatives, something that is already reflected in the size of the financial sector:

			[image: ]  (27)

			Cash holdings are now greater than zero even in normal times because of the cooperatives:

			[image: ]  (28)

			III.	Calibration

			We calibrate the model to reflect stylized facts for the Chilean economy. 

			Technology is represented by a constant return to scale production function of the form [image: ], where the term Ψt captures labour-augmenting technological progress, which is exogenous and grows at the constant gross rate ψ > 1. Households are endowed with preferences for consumption, ct, and hours worked, ht, represented by Greenwood, Hercowitz and Huffman’s (1988) utility function:

			[image: ]  (29)

			where ν > 0 is the inverse Frisch labour supply elasticity and ϑ is a parameter governing the average utility of leisure. As such, it should serve to determine the aggregate labour supply. The presence of the technological progress term in the utility function provides for a balanced growth path with a constant labour supply. Given that with Greenwood-Hercowitz-Huffman (GHH) preferences there is no income effect on the labour supply, if productivity growth were not included in the utility function there would be an ever-increasing labour supply, which is counterfactual. Also, this specification serves to generate a closed form solution for the banking sector’s detrended absorption capacity, which greatly simplifies the numerical solution of the equilibrium.

			The calibration is reported in table 1. We set the discount factor β so that households discount the future at an annual rate of 4% in the detrended economy. We set ν at 1 so that the labour supply elasticity is equal to 1. As shown by Coble and Faúndez (2016), the Frisch elasticity of labour supply is relatively low in Chile compared to other countries. The labour disutility parameter ϑ is such that a household would supply one unit of labour in a deterministic version of the model. The risk aversion parameter σ is set at 4.5, which lies within the range of estimated values. The capital income share is set at 0.3, and we assume that capital depreciates at 9%. 

			To calibrate the data-generating process for TFP, we first back out a model-consistent series of the logarithm of TFP for the Chilean economy over the period 1980–2015:

			[image: ]  (30)

			where yt is real GDP and ht is total annual hours worked as reported by a University of Chile survey of employment and unemployment in the Greater Santiago area (Encuesta de Ocupación y Desempleo del Gran Santiago (EOD)). The physical capital series kt is constructed by the inventory method. We follow Bergoeing (2015) to construct capital stock and TFP. Note that in this economy, the capital-output ratio [image: ], which we set at a value of 2.9. Lastly, we fit a linear trend to the logarithm of TFP series and use the deviations from this trend to estimate the first-order autoregressive process for TFP in the last equation, obtaining ρz = 0.85 and σz = 2.5% as estimates.

			The remaining parameters pertain to the banking sector and include the return on storage γ, the diversion technology θ and the distribution of banks μ(.). For tractability, we assume that (p) = pξ, with ξ > 0 . The banking sector parameters are calibrated jointly so that (i) the spread between the real corporate loan rate and the implicit real risk-free rate equals 2.8%, (ii) the real corporate loan rate equals 4.6% and (iii) a financial recession occurs on average every 42 years (which depends on the facts of the economy). For statistics (i) and (ii), we use the real lending rate on medium-sized business loans in the United States between 1990 and 2011, as reported in the United States Federal Reserve’s Survey of Terms of Business Lending, and the real federal funds rate.10 We obtain γ = 0.942, ξ = 25 and θ = 0.085. On the basis of this calibration, the model generates an average interbank loan rate of 0.90% and an implied threshold for the real corporate loan rate of 2.72% (i.e., [image: ] = 1.0272). 

			For the baseline calibration, we assume that the proportion of cooperatives, λ, is 10% and that they share the same fundamental parameters in respect of ξ and θ as the rest of the banks. Later, in the counterfactual scenarios, we maintain the same functional form for the distribution of cooperatives, i.e., μc (p) = pξc, but we calibrate ξc to an alternative value. To this end, we compute the spread for the portfolio of loans of the largest credit union in Chile, and we choose ξc to match the difference in spreads.11 This generates a value of 27 (and a corresponding spread that is 0.3 percentage points smaller), consistent with higher efficiency in the provision of intermediation services relative to traditional banks, as discussed in section I. Regarding θc, since we do not have a direct measure of its value in respect of θ, we consider alternative ratios for θ/θc. 

			Table 1
Calibrated parameters and targeted moments 

			
				
					
					
					
					
				
				
					
							
							Parameter

						
							
							Variable

						
							
							Value

						
							
							Moment

						
					

					
							
							Discount factor

						
							
							β

						
							
							0.97

						
							
							Risk-free interest rate

						
					

					
							
							Inverse Frisch elasticity

						
							
							ν

						
							
							1

						
							
							From microdata

						
					

					
							
							Labour

						
							
							ϑ

						
							
							0.9686

						
							
							Normalize h = 1

						
					

					
							
							Risk aversion

						
							
							σ

						
							
							4.5

						
							
							Equity premium (literature)

						
					

					
							
							Capital income share

						
							
							α

						
							
							0.3

						
							
							From national accounts

						
					

					
							
							Depreciation rate

						
							
							δ

						
							
							0.09

						
							
							To match k/y = 3

						
					

					
							
							Growth

						
							
							ψ

						
							
							1.013

						
							
							From GDP growth

						
					

					
							
							TFP volatility

						
							
							σz

						
							
							0.025

						
							
							Fitting log regression

						
					

					
							
							TFP persistence

						
							
							ρz

						
							
							0.85

						
							
							Fitting log regression

						
					

					
							
							Bank distribution μ(p) = pξ

						
							
							ξ

						
							
							25

						
							
							Jointly to match (i) risk-free lending rate spread = 1.7, (ii) lending rate = 4.4 and (iii) two recessions per century

						
					

					
							
							Diversion cost

						
							
							θ

						
							
							0.085

						
					

					
							
							Storage technology

						
							
							γ

						
							
							0.942

						
					

				
			

			Source: Prepared by the authors.

			IV.	Results

			In this section, we present the main results of the paper. As mentioned earlier, the first exercise consists in comparing the benchmark economy where λ = 10% with the counterfactual scenario in which most financial institutions (traditional banks and cooperatives) are granted access to the IM and λ = 3%. These results are shown in table 2.

			When λ = 10%, we are in the benchmark case, showing what the situation is when only traditional banks can participate in the IM. We then solve the model with λ = 3%. This change generates two opposing forces. On the one hand, because of (20), the supply of loans expands, increasing capital accumulation and output. This is the positive effect of the policy. However, the higher level of capital generates a lower equilibrium interest rate R, increasing the probability of a crisis, which in turn makes output and consumption more volatile. This trade-off implies an ambiguous outcome for welfare.

			In table 2, we show the main variables of interest plus three measures of welfare. For the first measure of welfare, in present value, we compute the present value of utility for different simulated paths. The second measure of welfare is the mean utility over all the simulated paths (50,000 simulations). This measure approximates the long-run value of welfare. One drawback with these two measures is the special form adopted for the utility of leisure. This choice was made to simplify the calculations, but this also has implications for welfare. To deal with the issue, we use a third measure in which we compute the average value of the utility of consumption only (i.e., we assume ϑ = 0). We then use the consumption equivalent approach to compute the proportional changes, asking how much higher individuals’ lifetime consumption would have to be in the benchmark economy for the counterfactual to be indifferent to them. For instance, the last row in table 2 should be interpreted as meaning that a representative consumer would be willing to give up 1.62% of his or her lifetime consumption to move to an equilibrium in which the calibrated cooperative can participate in the IM.

			Table 2
Counterfactual scenario with the proportion (λ) of financial institutions excluded from the interbank market set at 3%

			
				
					
					
					
					
				
				
					
							
							Variable

						
							
							Counterfactual

						
							
							Benchmark

						
							
							Change

							(Percentages, percentage points and absolute numbers)

						
					

					
							
							Cooperatives

							λ = 3%

						
							
							Cooperatives

							λ = 10%

						
					

					
							
							Capital

						
							
							3.229

						
							
							3.199

						
							
							0.95

						
					

					
							
							Output

						
							
							1.442

						
							
							1.441

						
							
							0.05

						
					

					
							
							Labour

						
							
							1.015

						
							
							1.018

						
							
							-0.28

						
					

					
							
							Consumption

						
							
							1.098

						
							
							1.080

						
							
							1.68

						
					

					
							
							Risk-free rate (Percentages)

						
							
							2.79

						
							
							2.79

						
							
							0.003pp

						
					

					
							
							Lending rate (Percentages)

						
							
							4.487

						
							
							4.61

						
							
							-0.12pp

						
					

					
							
							Spread (Percentages)

						
							
							1.693

						
							
							1.82

						
							
							-0.13pp

						
					

					
							
							Probability of a crisis (Percentages)

						
							
							2.43

						
							
							1.93

						
							
							0.5

						
					

					
							
							Cash

						
							
							0.033

						
							
							0.049

						
							
							-0.016

						
					

					
							
							Welfare (present value)

						
							
							-52.554

						
							
							-59.503

						
							
							3.49a

						
					

					
							
							Welfare (average)

						
							
							-64.046

						
							
							-70.971

						
							
							2.89a

						
					

					
							
							Welfare (consumption)

						
							
							-7.652

						
							
							-8.101

						
							
							1.62a

						
					

				
			

			Source: Prepared by the authors.

			a 	Consumption-equivalent changes. Because preferences are homothetic, the numbers in this column are calculated as:  [image: ], where W0  and W1 are the total utility in the benchmark and counterfactual equilibria, respectively. 

			As can be seen, and as expected, both the probability of financial crises and the volatility of output increase. At the same time, however, average output, aggregate consumption and welfare also increase. Even though granting cooperatives access to the IM has some negative effects, overall welfare improves. In numbers, while the probability of a financial crisis rises from 1.93% to 2.43%, average output and aggregate welfare increase by 0.05% and 1.6%, respectively.

			In the next exercise, we maintain the assumption that cooperatives are subject to the same moral hazard problems as traditional banks, but we introduce the fact that cooperatives are more efficient at lending (conditional on the type of loans). We do this by translating the distribution of efficiency towards larger values. In numbers, we assume that the distribution of efficiency for cooperatives is determined by the parameter ξc = 27, rather than ξ = 25, which is the calibration for traditional banks. The results are shown in table 3.

			As expected, the welfare gains of granting access to cooperatives only become greater.12 There are two factors contributing to the improvement. First, some cooperatives are very efficient, since cooperatives are more efficient on average than other banks. The reason, as already mentioned, is that they could finance particularly good projects but are unable to do so because of their limited funding capacity. To finance the good projects, these efficient cooperatives would have to borrow from other banks at an interest rate too high to make it worthwhile, and so they only lend out the deposits they have received. When granted access to the IM, conversely, the efficient cooperatives can borrow from other less efficient banks or cooperatives at an attractive interest rate, which increases the supply of loans to the private sector. At the same time, cooperatives that cannot find good business opportunities also benefit from the IM. Without access to the IM, the less efficient cooperatives must keep their funds in inefficient, low-yielding financial instruments. When they do have access to the IM, they can lend out those funds to other banks which are able to make better use of them. Overall, the probability of a crisis falls to 1.45%, while GDP increases by 0.75% and welfare by 0.47%.

			Table 3
Counterfactual scenario with a change in the distribution parameter (λ) from 25 to 27

			
				
					
					
					
					
					
				
				
					
							
							Variable

						
							
							Counterfactual

						
							
							
							Benchmark

						
							
							Change
(Percentages, percentage points and absolute numbers)

						
					

					
							
							Cooperatives 
λ = 3% and ξc=27

						
							
							
							Cooperatives

							λ = 10%

						
					

				
				
					
							
							Capital

						
							
							3.301

						
							
							
							3.199

						
							
							3.18

						
					

					
							
							Output

						
							
							1.453

						
							
							
							1.441

						
							
							0.80

						
					

					
							
							Labour

						
							
							1.017

						
							
							
							1.018

						
							
							-0.04

						
					

					
							
							Consumption

						
							
							1.1031

						
							
							
							1.0797

						
							
							2.17

						
					

					
							
							Risk-free rate (Percentages)

						
							
							2.80%

						
							
							
							2.79

						
							
							0.0065pp

						
					

					
							
							Lending rate (Percentages)

						
							
							4.31%

						
							
							
							4.61

						
							
							-0.32pp

						
					

					
							
							Spread (Percentages)

						
							
							1.51%

						
							
							
							1.82

						
							
							-0.32pp

						
					

					
							
							Probability of a crisis (Percentages)

						
							
							1.45%

						
							
							
							1.93

						
							
							-0.38

						
					

					
							
							Cash

						
							
							0.021

						
							
							
							0.049

						
							
							-0.027

						
					

					
							
							Welfare (present value)

						
							
							-52.218

						
							
							
							-59.503

						
							
							3.66a

						
					

					
							
							Welfare (average)

						
							
							-63.505

						
							
							
							-70.971

						
							
							3.13%a

						
					

					
							
							Welfare (consumption)

						
							
							-7.525

						
							
							
							-8.101

						
							
							2.09a

						
					

				
			

			Source:	Prepared by the authors.

			a	Consumption-equivalent changes. Because preferences are homothetic, the numbers in this column are calculated as:  [image: ], where W0 and W1 are the total utility in the benchmark and counterfactual equilibria, respectively.

			Lastly, we analyse the aggregate effect of allowing cooperatives to participate in the IM when they have a different quality of governance, θc. To that end, we solve different equilibria using the table 2 calibration with λ = 3% but changing θc from 0.075 to 0.17. Figure 3 shows the computed welfare gains (using the mean value of the utility of consumption only) for different qualities of governance. We can see in figure 3 that as the quality of governance deteriorates (the moral hazard problem worsens), the welfare gains decrease, to the point that when θc is almost double the original value, allowing cooperative banks to participate in the IM generates welfare loses.

			To understand the effect of cooperatives’ moral hazard problem in the IM, recall that θ captures the cost of walking away from the debt. If θ = 0, the bank cannot divert any resources, while when θ = 1 a bank can divert all the borrowed resources at no cost. Also recall that the quality of the banks participating in the IM is private information and therefore not observed by other participants. Thus, if cooperatives are “worse” than other banks, their participation lowers the average quality of the borrowers in the IM, which in turn diminishes the willingness of lenders to provide funds to all banks. At the extreme, there may be a complete market breakdown as in Akerlof (1970). The presence of some unobserved lower-quality borrowers affects the ability of all banks to borrow in the IM. As a result, fewer banks become lenders and the size of loans decreases. Thus, if the new participants are bad enough, the IM completely shuts down. Figure 3 shows that when cooperatives can divert at least twice the resources of traditional banks, their own moral hazard problem together with the induced negative externality for the other participants distort the IM enough that the efficiency gains are completely offset by the costs.

			Figure 3
Welfare gains as a function of the quality of governance (θ)

			(Percentages)

			[image: ]

			Source:	Prepared by the authors.

			Note:	Welfare is computed as the mean consumer utility.

			V.	Conclusions

			Cooperative banks have a long history of providing financial services to customers who would not have access to credit otherwise. Being created for a very precise purpose and by the same people who would eventually benefit from them, they tend to have a better knowledge than other banks of the needs and creditworthiness of their clients. Moreover, perhaps due to their perceived social function, cooperatives are in most cases legally endowed with greater powers to enforce repayment from borrowers (e.g., the right to take up to 25% of the customers’ wages to retrieve loan repayment instalments directly, rather than the 15% for traditional banks). Because of their atomistic governing structure, however, they are considered riskier than other financial institutions. It is thus argued that their interaction with the rest of the financial sector could add unnecessary risks through contagion, compromising financial stability and increasing the volatility of GDP. As a result, in Chile and many other countries of Latin America, cooperative banks (or credit unions) are prevented from accessing the IM or financial assistance from the central bank.

			In this paper we have constructed a model encompassing cooperative and traditional banks to analyse the trade-off posited by regulators. We assume cooperatives to have worse governance than traditional banks, and we quantitatively assess the benefits of better and more efficient financial integration against the potential negative spillover generated by their inclusion. We find that if cooperative banks are “worse” (in terms of governance) than traditional banks to a sufficient degree, they should indeed be separated from the main financial network. However, the threshold determining whether inclusion would be advisable or not appears to leave considerable latitude. As long as a cooperative bank is not twice as bad as the average traditional bank, it should be allowed to participate in the IM and receive assistance from the central bank. Since in Chile the largest cooperative banks are subject to the same regulators as traditional banks, meaning that they must comply with the same set of potential regulations, their governance quality may be not too far below the average in the financial sector. Still, having the possibility of including them does not make inclusion mandatory. The regulator could always state the minimum governance standards required for access to be granted to the IM and the lender of last resort function. Whether or not a bank is a cooperative is not the decisive feature: the quality of governance is.
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			Annex A1

			Table A1.1
Change in the distribution parameter (λ) from 25 to 29

			
				
					
					
					
					
				
				
					
							
							Variable

						
							
							Cooperatives 

							 λ = 3% and ξc = 29 

						
							
							Cooperatives

							λ = 10%

						
							
							Change

							(Percentages and absolute numbers)

						
					

					
							
							Capital

						
							
							3.356

						
							
							3.199

						
							
							4.91

						
					

					
							
							Output

						
							
							1.461

						
							
							1.441

						
							
							1.38

						
					

					
							
							Labour

						
							
							1.0181

						
							
							1.018

						
							
							0.03

						
					

					
							
							Consumption

						
							
							1.107

						
							
							1.0797

						
							
							2.53

						
					

					
							
							Risk-free rate (Percentages) 

						
							
							2.80

						
							
							2.79

						
							
							0.01

						
					

					
							
							Lending rate (Percentages)

						
							
							4.17

						
							
							4.61

						
							
							-0.44

						
					

					
							
							Spread (Percentages)

						
							
							1.37

						
							
							1.82

						
							
							-0.45

						
					

					
							
							Probability of a crisis (Percentages)

						
							
							0.81

						
							
							1.93

						
							
							-1.12

						
					

					
							
							Cash

						
							
							0.014

						
							
							0.049

						
							
							-0.035

						
					

					
							
							Welfare (present value)

						
							
							-52.038

						
							
							-59.503

						
							
							3.90a

						
					

					
							
							Welfare (average)

						
							
							-63.134

						
							
							-70.971

						
							
							3.40a

						
					

					
							
							Welfare (consumption)

						
							
							-7.433

						
							
							-8.101

						
							
							2.49a

						
					

				
			

			Source:	Prepared by the authors.

			a	 Consumption-equivalent changes. Because preferences are homothetic, the numbers in this column are calculated as:  [image: ], where W0  and W1 are the total utility in the benchmark and counterfactual equilibria, respectively.

			Annex A2

			Table A2.1
Change in the distribution parameter (λ) from 25 to 23

			
				
					
					
					
					
				
				
					
							
							Variable

						
							
							Cooperatives 

							λ = 3% and ξc = 23

						
							
							Cooperatives

							λ = 10%

						
							
							Change

							(Percentages and absolute numbers)

						
					

					
							
							Capital

						
							
							3.137

						
							
							3.199

						
							
							-1.94

						
					

					
							
							Output

						
							
							1.428

						
							
							1.441

						
							
							-0.90

						
					

					
							
							Labour

						
							
							1.0121

						
							
							1.018

						
							
							-0.58

						
					

					
							
							Consumption

						
							
							1.091

						
							
							1.0797

						
							
							1.04

						
					

					
							
							Risk-free rate (Percentages)

						
							
							2.79

						
							
							2.79

						
							
							0.00

						
					

					
							
							Lending rate (Percentages)

						
							
							4.72

						
							
							4.61

						
							
							0.11

						
					

					
							
							Spread (Percentages)

						
							
							1.94

						
							
							1.82

						
							
							0.12

						
					

					
							
							Probability of a crisis (Percentages)

						
							
							3.79

						
							
							1.93

						
							
							1.86

						
					

					
							
							Cash

						
							
							0.052

						
							
							0.049

						
							
							0.003

						
					

					
							
							Welfare (present value)

						
							
							-53.237

						
							
							-59.503

						
							
							3.23a

						
					

					
							
							Welfare (average)

						
							
							-64.850

						
							
							-70.971

						
							
							2.61a

						
					

					
							
							Welfare (consumption)

						
							
							-7.832

						
							
							-8.101

						
							
							0.96a

						
					

				
			

			Source:	Prepared by the authors.

			a	 Consumption-equivalent changes. Because preferences are homothetic, the numbers in this column are calculated as:  [image: ], where W0 and W1 are the total utility in the benchmark and counterfactual equilibria, respectively.



			
				
					1	See, for instance, the seminal work by Díaz-Giménez and others (1992) and the attempts to explain the elusive borrowing and lending spread in Mehra, Piguillem and Prescott (2011), extended by Ordoñez and Piguillem (2019) to explain the borrowing boom in the United States in the 2000s. Recently, a growing literature has sought to incorporate heterogeneity in a meaningful way, an example being Corbae and D’Erasmo (2018).

				

				
					2	 We use the term “cooperative banks” to include credit unions.

				

				
					3	 See Hesse and Cihák (2007).

				

				
					4	This argument requires a committed and benevolent central bank. If central bank decisions may be inefficiently affected by some financial institutions, there could be reasons to ban the central bank from lending to banks. See, for instance, Carré and Gauvin (2018). We assume in this paper that the central bank is frictionless, so that endowing it with the ability to lend does not entail any cost. 

				

				
					5	See Berger and Mester (1997) for similar arguments about the potential sources of the greater efficiency of cooperative banks.

				

				
					6	Girardone, Molyneux and Gardener (2004) and Battaglia and others (2010) analyse the efficiency of the Italian banking sector, distinguishing cooperative banks from others. They find that, allowing for size, there are no large differences in efficiency and that cooperative banks can be as efficient as quoted large banks taking advantage of economies of scale.

				

				
					7	Credit unions are excluded from the IM not only in Chile but in Argentina, the Bolivarian Republic of Venezuela, Colombia, Costa Rica, Ecuador, El Salvador, Guatemala, Panama, Paraguay, Peru and Uruguay (see Arzbach and Durán, 2019). 

				

				
					8	See Lemus and Rojas (2019) for evidence on the contribution of credit unions to financial inclusion in Chile. 

				

				
					9	Absent liquidity shocks, ϕ represents the individual and the average demand for funds in the IM. When ϵ > 0, however, the average demand for funds is still ϕ but the individual demand is ϕ + ϵ for some banks and ϕ – ϵ for other banks.

				

				
					10	 Although discontinued in 2017, the survey results can still be found at [online] https://www.federalreserve.gov/releases/e2/201212/default.htm. 

				

				
					11	We use information on average saving and consumer lending interest rates from the Central Bank of Chile and Coopeuch, a Chilean credit union. 

				

				
					12	In annexes A1 and A2, we simulate alternative values for ξc as a robustness test to allow for the possibility that cooperatives may be even more efficient (a reduction of 45 basis points in the average spread) or less efficient (an increase of 12 basis points in the spread). The results do not change qualitatively.
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