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Abstract:
							                           
This paper analyzed the relationship between the investment climate and foreign direct investment (FDI) using a sample of 18 Latin American countries. The main results show that obstacles related to financial infrastructure and customs clearance might reduce the probability of a country receiving FDI, while physical infrastructure obstacles do not significantly affect the influx of FDI. The disaggregated data show that financial infrastructure is important for attracting both vertical and horizontal FDI. On average, policies in Latin America that minimize financial obstacles and reduce the time it takes to clear customs will increase the likelihood of attracting FDI.
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Resumen:
						                           
Este trabajo analiza la relación entre el clima de inversión y la inversión extranjera directa (IED) utilizando una muestra de 18 países latinoamericanos. Los principales resultados muestran que los obstáculos relacionados con la infraestructura financiera y el despacho de aduanas pueden reducir la probabilidad de que un país reciba IED, mientras que los obstáculos de infraestructura física no significan la entrada de IED. Los datos desglosados muestran que la infraestructura financiera es importante para atraer IED tanto vertical como horizontal. En promedio, las políticas en América Latina que minimicen los obstáculos financieros y reduzcan el tiempo necesario para el despacho de aduanas aumentarán la probabilidad de atraer IED.
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INTRODUCTION


In recent years, foreign direct investment (FDI) has greatly increased in Latin America. However, this good aggregated performance does not effectively represent all the countries, because each one has its own dynamic level of international integration. In 2010, the share of global FDI in Latin American countries was roughly 26.20% of the total FDI in developing nations, but these foreign firms are unequally distributed among the respective countries. Despite some controversial effects on host states/regions, empirical evidence shows that FDI has beneficial effects on local firms and the economy at large (Dollar et al., 2006; Kinda, 2010; Alvarado et al., 2017). For instance, the benefits of FDI derive from the ability of local firms to have contact with foreign ones (Alfaro et al., 2004; Javorcik, 2004), which allows for the transfer of technological and management knowledge. Indeed, some authors believe that increasing international integration can contribute to economic growth.

A well-established conceptualization of FDI determinants is the eclectic paradigm (Dunning, 1980). This paradigm presents a framework in which the determinants of multinational enterprise (MNE) investment in foreign countries can be analyzed. According to this model, MNEs make FDI decisions based on ownership, location, and internalization advantages (OLI). This analysis focuses on the second factor of OLI
1
, which indicates that MNEs invest abroad to obtain location advantages (due to government policies, lower costs of production factors and trade, etc.). Firms seeking this kind of advantage supply the host country market through an affiliate, which is referred to as horizontal FDI. Furthermore, MNEs can move entire production processes or segments of them to obtain low cost benefits, and this is known as vertical FDI. Kinda (2010) noted that the determinants of export- and market-oriented MNEs might differ. Thus, the effect of the same variable that affects trade costs, for example, could vary depending on whether vertical or horizontal FDI is used (Glass, 2008). Because most of the available data sets include aggregate data and it is difficult to obtain data on vertical and horizontal FDI, most studies use total FDI.

Many investigations on developing countries and Latin American ones have primarily adopted/applied macroeconomic level data (Amal and Seabra, 2007; Bengoa and Sanchez-Robles, 2003; Montero, 2008; Arbeláez and Ruiz, 2013; Williams, 2015) to analyze the relationship between the macroeconomic conditions of host countries and FDI inflow. Other studies have focused on the country-level effects of political and economic reforms (Biglaiser and DeRouen, 2006; Tuman, 2006). Recently, other aspects that might affect FDI inflow in Latin America have been examined; for example, Blanco (2012) analyzed the spatial interdependence and surrounding potential market of FDI among Latin American countries. The investment climate has received attention from studies at the macroeconomic level (Corcoran and Gillanders, 2015; Sekkat and Veganzones-Varoudakis, 2007) and at the microeconomic one (Dollar et al., 2006; Kinda, 2010); however, they did not center on Latin American nations. Although developing countries and Latin America have been analyzed, only Brazil, Honduras, Nicaragua, and Peru have been considered (Dollar et al., 2006). However, it is important to study the effect of the investment climate while examining a large sample of countries in the Latin American region at the microeconomic level.

Given that many governments are interested in attracting more FDI, the following unanswered questions arise: does the investment climate actually matter for FDI in Latin America? If so, does this determinant vary according to the type of FDI? We used a large sample of companies that operate in this region to assess three potential obstacles (financial infrastructure, physical infrastructure, and customs clearance) to FDI related to firms’ operation. This research contributes to the existing literature by analyzing the impact of countries on improving their investment climate and, more precisely, on FDI. Unlike other studies that use macroeconomic-level analysis, this article is the first one to consider the region as a whole at the firm-level data set, which should allow researchers and policymakers to better understand FDI inflows into Latin America.

This paper is structured as follows. Section 1 presents an overview of the data and preliminary observations. The second section describes the empirical analyses and results. The last section provides the final remarks.





I. OVERVIEW OF DATA AND PRELIMINARY OBSERVATIONS


The data were obtained from the Enterprise Investment Climate Survey conducted in developing countries by the World Bank with local partners between 2009 and 2010. This survey is particularly important for analyzing Latin American countries, because there is a lack of standardized firm-level data available for this region. The data set is part of an investment climate database collated by the World Bank and is accessible to researchers, subject to confidentiality restrictions and agreements. The investment climate that we present is based on a large, random sample of firms that operate in specific sectors in sixty regions of eighteen Latin American countries (Table 1). In addition to the investment climate, the survey collects data on production variables and firm characteristics. The analysis includes 12,084
2
 firms, of which 12.06% are foreign. The variables for firm characteristics include information on the share of foreign ownership in firm capital, but do not provide details related to the volume of foreign investment. The dependent variable, FDI, takes value one when at least 10% of the firm’s capital is foreign (following the International Monetary Fund [IMF] definition of FDI) and zero, otherwise.

The explanatory variables for investment climate include the following aspects/factors: i) number of days to clear customs (exports); ii) physical infrastructure (number of power outages experienced in a typical month in the last fiscal year, days to obtain a telephone connection, days of inventory for the most important input); iii) financial infrastructure (working capital from bank loans; loans from non-bank financial institutions, which include microfinance institutions, credit cooperatives, credit unions, or finance companies; investment financed (%) by private or state commercial bank). The variables for firm characteristics include age, size of the firm (small, medium, and large), and export status. The variable used to control for the characteristics of the region is sector agglomeration. Fixed effects are included to control for the non-observable characteristics of Latin American countries. The share of exporting sales is used to measure horizontal and vertical FDI, which means that some firms are export-oriented and others, market-oriented. This study considered fourteen sectors, including ten manufacturing ones (textiles, garments, food, metals and machinery, electronics, chemicals and pharmaceuticals, wood and furniture, non-metallic and plastic, auto and auto components, and other manufacturing) and four service sectors (retail and wholesale, hotels and restaurants, construction, and other services). In choosing the explanatory variables, we took into account not only their economic relevance, but also the number of non-missing values. Table A1 in the Appendix presents the variables and their definitions.


Table 1 provides the distribution of surveyed firms by FDI status and country. The sample shows important variations in the share of FDI firms compared to the total number of firms surveyed, ranging from 25.61% in Guyana and 19.61% in Panama to 9.13% in Colombia and 5.62% in Brazil. While 1,357 are foreign firms, the capital of 9,907 companies is held by domestic owners.




Table 1.




Distribution of surveyed firms (foreign and domestic) at the country level
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Source: Authors’ elaboration based on the investment climate survey conducted by the World Bank (2015).
Note: *some countries, Brazil for example, do not present a survey in the last decade.








Although the overall inflow of FDI into Latin America is strong, it is unequally distributed among countries. These differences are explained not only by variations in the size of markets and the implementation of market-oriented reforms (Williams, 2015), but also by the investment climate within countries.

The proportion of FDI varies among the different sectors, and Figure 1 presents this distribution. While manufacturing sectors that are considered to add high value, such as electronics, chemicals, and pharmaceutical, have attracted more foreign firms, others, such as wood and furniture and garments, have encouraged fewer investors. In this sample, 22% of firms in the electronics sector and 18% in the chemicals and pharmaceuticals one are either partly or fully owned by foreign investors. Of the wood and furniture and garments sectors, 3% and 4% are either partly or fully owned by foreign investors, respectively. On average, for 12% of  firms in the sample, foreign investors own at least 10% of the capital. Kinda (2010) argued that high-value sectors attract more foreign investors due to their expected profit and the large amount of financing required by these sectors.
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Figure 1.



Share (%) of foreign firms by sector – Latin America.







Source: Authors’ elaboration based on the investment climate survey conducted by the World Bank (2015).








Foreign and domestic firms in developing countries face many obstacles when investing and operating their businesses. Regarding firms’ perceptions, the practices of competitors in the market and finance were ranked as the most serious obstacles for investment for both local and foreign firms (Figure 2). In relation to the finance sector, Ramalho et al. (2014) noted that, since the 1990s, countries in Latin America and the Caribbean (LAC) have recorded growth in the financial market as well as financial inclusion. Access to bank loans sufficiently captures the ability of firms to obtain external financing (Hallward-Driemeier et al., 2006). Equally important to firms is trade regulation; data reveal that FDI firms are generally located where it takes fewer days to clear customs. In alignment with Anderson and Gonzalez (2013), we believe that if the local investment climate is poor, there will be fewer opportunities to attract foreign investors.
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Figure 2.



Ranking of the most serious obstacles for firms (all firms).







Source: Authors’ elaboration based on the investment climate survey conducted by the World Bank (2015).








To aid the empirical analysis, in Figures 2 and 3, we used more objective variables (physical infrastructure constraints, finance access, days to clear customs [trade], inefficiency of government indexes) instead of firms’ perceptions (such as informal competitors). For instance, rather than asking managers to use a scale to rate whether the quality of the financial system is an obstacle for the business, the survey collects and reports data on the percentage of working capital that is financed by non-commercial banks. Furthermore, foreign firms are more attracted to environments where there are fewer obstacles related to practices of competitors and finance. Figure 3 shows that more than 50% of firms consider both variables with some obstacle level. The use of these more objective variables should minimize endogeneity problems.
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Figure 3.



Distribution of foreign firms and the main obstacles.







Source: Authors’ elaboration based on the investment climate survey conducted by the World Bank (2015).








We have provided an overview of the data set and descriptive figures that indicate where foreign firms prefer to locate their plants; however, to expound on the initial findings, the next section presents an econometric analysis that includes other control variables.





II. EMPIRICAL ANALYSIS




II.1 Method and econometric specification


In contrast to prior studies that focus on the choice of potential FDI location, this article aligns with more recent investigations that analyze the probability of firms being foreign. Typically, the dependent variable takes value one if foreign firms choose a specific country for the location of a new affiliate and zero, otherwise. Our study assumed that the characteristics of regions and countries differ across Latin America, used a sample that includes all the firms that operate in each country, and estimated the probability of firms being foreign. In addition, we analyzed the relationship between FDI and the local investment climate, while controlling for certain firm characteristics. More precisely, this article investigated the effect of investment climate variables on the investment choices of foreign corporations. We attempted to probe that countries and regions within nations with good investment climates will attract more foreign firms. This aspect relates to “location” in the extended Dunning (1980) framework (Figure A1 in the Appendix), which indicates that MNEs invest abroad to obtain location advantages.

The proposed empirical equation is similar to that of former studies and can be written such as Equation 1. In line with the literature (Kinda, 2010), we used the instrumental probit (IV probit)
3
 in order to overcome the endogeneity problem and obtain consistent estimates.
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where FDIijk
 is the dependent variable, which indicates if firm k in country i and sector j is foreign-owned or local. Then, in accordance with the IMF definition of FDI, this variable can take the following values:
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ICijk
, is a matrix of objective variables
4 
that represents investment climate constraints (the physical infrastructure, the financial infrastructure, and customs clearance of international trade). Xijk
, is a matrix of other determinants of firm location. Following the literature, we included the firm’s age to represent the background of the firm (Ottaviano and Martincus, 2011) and size to capture scale and efficiency (Bernard and Jensen, 2004). In alignment with Kinda (2010) and Manole and Spatareanu (2015), we also considered agglomeration. The age of a firm in a host country is calculated as the difference between the year of the survey and the year that the firm began operations. The agglomeration effects are represented by the number of foreign firms in a given sector in a specific region. This variable represents the average attractiveness of each specific region and might control for the direct effect of the regional-sectoral investment climate on FDI. Table A1 lists all the variables and their definitions.  and  are country effects and error terms, respectively. We took into account the non-observable differences among countries by including a dummy variable for fixed effects.

This study used principal components analysis (PCA) methods to obtain an aggregate index that represents different variables of the investment climate. PCA is a statistical procedure that applies an orthogonal transformation to convert a set of possibly correlated variables in an index of the principal components. The first principal component accounts for the most variability in the data (see Hamilton, 2009); this method is applied to address potential collinearity. To explain a single aspect, the surveys use many variables with similar meanings. For instance, to measure obstacles related to finance services, some of the variables included are loans from private or state commercial banks, the share of working capital, and loans from informal sources and non-bank financial institutions. Therefore, the introduction of all these variables in a single regression equation leads to a collinearity problem, which can be solved in two ways: using an aggregated PCA index or applying a single variable instead of a set of variables. For this study, we chose the former. Kinda (2013) noted that using a firm-level data set could also lead to endogeneity problems arising from measuring errors and reverse causality. This can be corrected by employing investment climate variables that are based on objective information; therefore, we applied variables that are not founded on the opinion of the firms’ representative. Foreign firms (because they are more productive) might also be less sensitive to investment climate obstacles than local and less productive ones (on average), and this could affect their perception regarding the impact of the obstacles.

To address the potential problem of endogeneity, we used instruments that represent the sector-region averages for each investment climate variable that is considered endogenous. A similar procedure to develop instruments was adopted by Kinda (2010) and Manole and Spatareanu (2015). We applied sector-region instruments because of the small number of foreign firms in the sample. Of those operating in Latin America, roughly 12%  are foreign-owned; therefore, the average of the variables for a certain location are dominated by local firms, and they could be considered partially exogenous (Manole and Spatareanu, 2015). By controlling for location-average, we expect that the variables for investment climate should essentially represent firm-level information. As an instrument for the financial access variable, we used the information regardless of whether or not a firm’s annual financial statements were reviewed and certified by an external auditor. The statistics on the validity of the instruments are presented in the next section.





II.2. Results


To assess the relationship between the investment climate variables and FDI, we estimated the instrumental probit (IV probit) for FDI across all sample firms for which we have available data. We sought to analyze the relationship between the investment climate and the probability that a randomly chosen firm in a given sector and region is at least 10% foreign-owned (FDI). The linear probability model (two-stage least squares (2SLS)) was also estimated to run instruments diagnostics, although it has some disadvantages.

The impact of the investment climate variables on the probability of receiving FDI was estimated in three stages (Table 2). First, we regressed the impact of the index of financial infrastructure constraints, and found that it affects FDI negatively and significantly. According to the estimation procedure (IV probit and IV-2SLS), the results are robust both with and without fixed-effect controls for the country. The estimates reveal that an increase in financial constraints decreases the probability of the country receiving FDI. Consequently, improvements in the local financial infrastructure may create opportunities for firms and consumers in the credit market, which would attract foreign firms. For instance, establishing an FDI firm in a given region might attract other local ones that could provide inputs or services to the FDI firm. An effective financial market would be important for the operation of these potential new firms. Furthermore, Buch et al. (2014) found that finance constraints have a direct effect on FDI.

Regarding physical infrastructure obstacles, unexpectedly, the results show that they do not statistically and significantly affect FDI in any of the specifications, although the coefficient is negative. In fact, roughly 58% of FDI firms in this sample are large (100 employees or more) and could overcome those obstacles. The effect of the customs clearance variable, which is a proxy for trade regulation, is also not statistically significant. However, this variable could affect export and non-export firms differently; therefore, we will focus our analysis on vertical and horizontal FDI to identify what kind of firm might encourage an improvement in customs clearance.

Despite the use of control variables, the estimates indicate that, on average, large and young firms are more likely to be foreign. The agglomeration variable captures the attractiveness effect in a specific region and sector, and the results reveal that FDI has been encouraged for the region with more firms, which means that firms benefit from their neighborhood. All the results regarding the characteristics of firms are consistent with the literature (see Kinda, 2010; Yeaple, 2009).

As the explanatory variables (investment climate) are based on the responses of firms, endogeneity may be an issue, as discussed above. The soundness of the results depends on the quality of the instruments used.

To check the validity of the instruments,
5
 we performed the following statistical tests on the first stage regressions: partial R2, Shea partial R2, partial F-statistics, and the Cragg-Donald weak instruments test. Since we obtained an F statistic that is considerably larger than the critical value of 10 that is generally suggested, the proposed instruments do not seem to be weak (Cameron and Trivedi, 2005). The result of the Cragg-Donald test exceeds the critical value recommended by Stock and Yogo (2002); therefore, we are willing to tolerate distortion for the result of 5% for the Wald test because the true size can be a maximum of 10%. Thus, the estimates suggest that the null hypothesis regarding weak instruments is rejected. Furthermore, the estimates of the 2SLS and IV probit might not be directly compared. To do this, we need to rescale the parameters; however, for our purposes, this is not necessary.



II.2.1. Disaggregate analyses and robustness checks


To conduct a further analysis and robustness checks, we split the sample into exporters and non-exporters. The estimates shown in Table 3 repeat the same specifications in Table 2, but we disaggregated export-oriented (vertical FDI) and market-oriented (horizontal FDI) firms to decompose the previous results. Export firms represent foreign ones that export at least a share of their production. The second type of foreign firms, non-export ones, sell their goods wholesale to the domestic market and are present in all countries of the sample. We assessed how the investment climate variables affect the probability of a random firm being foreign and either an exporter or a foreign non-exporter. Some of the results are quite similar to the aggregated ones; however, others change with the export status of firms.

First, the index of the financial infrastructure constraints is important for attracting foreign firms; however, it is more significant for vertical FDI (foreign export firms). These findings mean that improvements in the local financial infrastructure may create opportunities for firms and consumers in the credit market, which would attract foreign firms. These results are consistent with localization advantages in the extended OLI framework. For the IV probit for non-export firms, the estimate of the coefficient retains the original sign; however, it is no longer significant. Similar to the previous results, neither vertical FDI nor horizontal FDI are affected by the index of physical infrastructure.




Table 2.




Basic model. Dependent variable: FDI
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Notes: Robust standard errors appear in parentheses. The reference for size dummies is that small refers to less than 20 employees. Coefficients reported for the probit regression are marginal effects. Significance at: *** p<0.01, ** p<0.05, * p<0.1.The results for the first stage regressions (not reported for convenience) are available upon request.










Since export firms tend to be larger rather than smaller, it makes sense that they are not affected by physical infrastructure constraints. These firms could invest in electrical systems to mitigate the effect of power outages, as well as in communication systems and inventory management.

The customs clearance variable (proxy for trade facilitation) significantly affects only non-export firms, which means that, on average, reducing the time (the number of days) to clear customs increases the likelihood of attracting horizontal FDI, but not vertical FDI, because it would rise trade costs. In fact, this result may have practical implications for developing countries: regions with higher customs might encourage foreign firms that seek to supply local markets, which is compatible with their interest in protecting the local market. There is theoretical support for these findings in the horizontal FDI theory. The typical models of horizontal FDI involve making a choice regarding fixed and trade costs at the plant-level; thus, if trade costs are higher, more horizontal FDI might be attracted (Glass, 2008).

Regarding the control variables, our findings indicate that, on average, large firms are more likely to have received both vertical and horizontal FDI, and firm age has a negative effect on both types of FDI. The agglomeration variable captures the attractiveness of FDI in a specific region and sector, and the results reveal that vertical and horizontal FDI are more likely in the regions that have more firms, which indicates that there are positive spillovers from agglomeration. The soundness of the results depends on the quality of the instruments that have been used. According to the results presented in Table 2, it does not appear that weak instruments were applied for the vertical and horizontal FDI estimates, since the partial F and Cragg-Donald statistics are higher than the critical values (Table 3).

Column (6) shows a small and negative coefficient (-0.08) for customs clearance (trade facilitation proxy) and a negative predictive value for FDI, which means that this acts as a disincentive for foreign firms. The average value of this variable in the sample is 8.48, which represents eight and a half days. Using this estimate as a baseline, we can conduct an experiment by keeping the other variables at their average values and reducing the average number of days to clear customs to obtain the change in the magnitude of the effect on the likelihood of a firm being FDI. In Chile, the most developed
6
 country in Latin America, on average, customs clearance takes roughly 5.19 days; in Brazil, which has the largest economy in the region, on average, it takes more than 15 days (15.87); in Colombia, 8.70 days; in Mexico, 7.80 days; and in Argentina, 7.10 days.




Table 3.




Dependent variable: Vertical and Horizontal FDI
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Notes: Robust standard errors appear in parentheses. Significance at: *** p<0.01, ** p<0.05, * p<0.1.The reference for size dummies is that small refers to less than 20 employees.


aStatistically significant at 17%. Coefficients reported for the probit regression are marginal effects.

The results for the first stage regressions (not reported for convenience) are available upon request.










We replicated the regression in column (6), but calculated the probability of a firm being FDI by using Chile’s number of days to clear customs as the average value and keeping the sample mean of the other variables. We did this to check if other countries in the sample reach Chile’s level and to determine how it affects FDI.

As FDI is a dummy variable, the coefficients will indicate any change in the likelihood of FDI when its value changes from 0 to 1. This variable makes it easier to determine the economic magnitude of the effects. The estimate indicates an increase of 13.59 percentage points in the probability of a random firm being FDI when the mean of the amount of time it takes for the customs clearance process is reduced by 3 days. For Brazil, for instance, the average length of time it takes to clear customs could be greatly reduced to reach Chile’s level. Finally, we noted that large and export firms are less affected by all three investment climate proxies that are explored in Table 3.

This article, however, has limitations mainly due to time constraints. We expect that future studies will have a new wave of enterprise surveys from the World Bank in which it would be possible to obtain a panel data set. With the panel, we could analyze the same firm over time; this dynamic will allow getting new insights.









CONCLUSIONS


This paper used firm-level data from the manufacturing and service sectors in Latin American countries to analyze how investment climate constraints affect the attractiveness of developing countries for FDI. Using a large firm data set, we conducted the first empirical study of eighteen Latin American countries to examine whether the investment climate matters for attracting FDI. Following the previous literature, we considered physical and financial infrastructure problems and customs clearance to measure investment climate constraints. In addition, we controlled for the age and size of firms and the agglomeration effect.

We found that a country with a sound investment climate, such as a small amount of time to clear customs and good financial services, might attract foreign investment. In addition, other control variables regarding firm characteristics are important, and the agglomeration variable shows that there are positive spillover effects. These results are consistent with the recent literature on investment climate and international integration. Splitting the sample into export and non-export firms reveals that foreign firms that supply the global market are more affected by financial services than non-export ones. However, customs clearance has more effects on non-export foreign firms. Those that are either large or exporters are less sensitive to the three proxies used for investment climate. Thus, this paper contributes to the literature by collecting data from a large number of firms that operate in Latin America to show how the local environment of doing business can affect the attraction of foreign investment.

The evidence we presented has significant policy implications for developing countries. When optimal policies are formulated to attract foreign investment, developing countries such as those in Latin America should closely consider their financial infrastructure and trade regulations (customs clearance) as well. Regarding the low levels of public spending in less developed countries and the need to implement focused economic policy, optimal public policies are important for ensuring long-term growth.
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Figure A1.



OLI framework extended with investment climate







Source: Authors’ elaboration based on Dunning (1980).











Table A1.




List of variables
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Source: Authors’ elaboration based on the investment climate survey conducted by the World Bank (2015).













Notes

1 See Figure A1 in the Appendix.

2 In total, 631 firms did not answer the question about ownership in the survey.

3 For details, see Cameron and Trivedi (2005).

4 In choosing the explanatory variables, we considered not only their economic relevance, but also the number of missing values.

5 See Cameron and Trivedi (2005).

6 Considering the GDP per capita.

° Fraga, G. J. (2022). Investment climate and foreign direct investment in Latin American countries: firm-level evidence. Estudios económicos, 39 (79), pp.103-126. DOI. https://doi.org/10.52292/j.estudecon.2022.2809
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