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Unveiling de Soto’s mystery: property rights, capital formation, and development CARRIE B. KEREKES∗ AND CLAUDIA R. WILLIAMSON Department of Economics, West Virginia University, Morgantown, West Virginia, USA



Abstract: Hernando de Soto attributes the poor economic performance of developing countries to insecure property rights. When property rights are not well-defined individuals do not have the incentives to invest in capital, and assets cannot be used as collateral, hindering capital formation and economic growth. This paper tests de Soto’s hypothesis empirically by examining how the security of property rights impacts wealth, collateral, and capital formation across nations. Using several different measures and model specifications, we find support for de Soto’s conjecture. Our results suggest that better defined property rights would result in substantial improvements in capital formation and economic growth in developing countries.



Capital is the force that raises the productivity of labor and creates the wealth of nations. It is the lifeblood of the capitalist system, the foundation of progress, and the one thing the poor countries of the world cannot seem to produce for themselves . . . Hernando de Soto (2000: 5)



1. Introduction In the quest to explain why some countries become rich while others remain poor, development economists offer many plausible explanations. Although there is no general consensus, there are some factors that have been widely recognized as being positively correlated with economic development. More recently, economists have begun emphasizing the role of institutions in the development process. The most important of these institutional structures is the presence of secure and well-defined property rights, something that economists have long ∗ Email: [email protected] The authors would like to extend our thanks to two anonymous referees for their valuable comments and suggestions. We would also like to thank Russell S. Sobel and Peter T. Leeson for useful comments. In addition, we thank Justin Ross, Pavel Yakovlev, and the participants at the 2006 APEE Conference.
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claimed must be present for markets to function effectively (Montesquieu, 1748; Smith, 1776; Hayek, 1960). Hernando de Soto (1989, 2000), in his books The Other Path and The Mystery of Capital: Why Capitalism Triumphs in the West and Fails Everywhere Else, explains the channels through which insecure and poorly defined property rights stifle economic development. Insecure property rights weaken the incentive for owners to make long-term capital investments, and hinder the ability of owners to use their property as collateral to secure loans to finance capital investment. We view de Soto’s work as a specific hypothesis defining possible channels through which property rights impact development. These channels are (1) the ability to secure a loan by utilizing property as collateral, (2) the incentives to invest in capital formation, and (3) the precise nature of these investments, specifically long-term versus short-term investments. This paper empirically tests de Soto’s hypothesis in order to verify the specific mechanisms through which secure property rights influence development. Acemoglu et al. (2001, 2002) empirically identify the general positive relationship that exists between property rights and economic development. Their papers show that history plays a large part in determining current property rights institutions, and these institutions explain a large portion of the variance in cross-country development. Thus, they are able to determine that secure and welldefined property rights impact the level of economic development. The question that follows is: Exactly how do property rights influence a country’s economic performance? De Soto provides a testable hypothesis that we empirically examine to provide an answer to this ‘how’ question. We build upon the framework established in Acemoglu et al. (2001, 2002) to extend the analysis in order to discover the underlying mechanisms through which property rights operate. We first confirm the positive relationship between well-defined property rights and the level of economic development, as previously established in the existing literature. Next, is our own original contribution in which we examine the channels through which property rights affect economic growth by examining their impact on domestic credit, gross capital formation, and gross fixed capital formation. By testing the relationship of property rights to domestic credit, we are able to capture the collateral effect. The two capital formation variables indicate the impact property rights have on investment. These two variables allow us to also examine whether property rights influence the allocation of investment between mobile short-term capital and long-term fixed capital. Our paper is the first to specifically identify and empirically test the means by which property rights institutions influence development, namely their effect on the ability to use an asset as collateral, on the incentives for capital formation, and on alterations in the nature of investment. In order to perform these tests, we construct a cross-sectional dataset that relies on annual and averaged data and spans from 1970 to 1999, depending on which variable is used. We also
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find it necessary to utilize several different regression specifications to maximize the number of observations and to provide robustness.1 Our specific empirical methodology is presented and discussed in more detail in a later section. Our results uniformly confirm de Soto’s hypothesis that secure property rights lead to increases in credit, through the collateral effect, and increases in both short-term and long-term capital formation. These effects in turn lead to economic growth. Therefore, we identify channels through which property rights are operating. Also, as de Soto’s theory would predict, we find a stronger effect of property rights institutions on gross fixed capital formation than on gross capital formation, which includes short-term assets. This suggests that insecure property rights alter the nature of investment and create incentives for individuals to accumulate short-term mobile inventories rather than invest in long-term fixed capital. Our results are robust across two different international measures of property rights (ICRG’s average protection against risk of expropriation measure and the Heritage Foundation’s Index of Private Property) and to different model specifications. Due to the possibility of reverse causation, we employ instrumental variable estimation to isolate the effect of property rights institutions and to determine a causal relationship. It is possible that changes in domestic credit, capital formation, or economic development impact property rights institutions, rather than vice versa. For example, the presence of immobile capital, such as a factory, may help secure property rights. What we want to show is that investment in this capital will not be undertaken in the absence of secure and well-defined property rights. Therefore, it is necessary to instrument for our measures of property rights. In order to do so, we turn to Acemoglu et al. (2001, 2002) who identify valid instruments for property rights measures. For our analysis we employ settler mortality as our instrument. Our results continue to support de Soto’s hypothesis and demonstrate the channels through which property rights influence development. The remainder of the paper is organized as follows. Section 2 provides a brief overview of the current literature examining property rights and development. Section 3 discusses de Soto’s ‘mystery’, the idea that secure property rights underlie economic development, and further elaborates the empirical predictions of his hypothesis. Section 4 outlines the data used in our empirical analysis and discusses our results. Section 5 provides robustness by controlling for potential reverse causality. Section 6 concludes. 2. Property rights, capital, and development In addition to the work of de Soto, which we will discuss in detail in the next section, other authors have also postulated that institutions, including 1 See Appendix 3 for a list of countries.
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property rights institutions, have substantial impacts on economic development.2 Douglass North (1990) argues that the costliness of exchange and production is a result of institutions. Insecure property rights increase transactions costs, which in turn reduces capital formation.3 Peter Bauer (2000) also argues that capital formation is an outcome of institutions, essential for an economy to progress from subsistence production to market production. Property rights institutions provide incentives, facilitate production and exchange, and lead to increased capital accumulation, investment, technological innovation, and entrepreneurship. Hence, property rights ultimately promote economic growth (Scully, 1988; Boettke, 1994; Leblang, 1996; Acemoglu et al., 2001, 2002). Thus, the works of these other authors also provide theoretical linkages between secure and well-defined property rights and economic development consistent with de Soto. The empirical literature examining the impact of property rights finds that more secure property rights are positively correlated with a country’s level of investment and economic growth (Besley, 1995; Knack and Keefer, 1995; Mauro, 1995). In an examination of the variation in output per worker across countries, Hall and Jones (1999) emphasize the importance of social infrastructure, defined as government policies and institutions, and conclude that a good social infrastructure positively affects economic performance. Using settler mortality rates as an instrument for current institutions, Acemoglu et al. (2001) find large effects of institutions on per capita income in former colonies. They also attribute the reversal in relative incomes from 1500 to today across countries to variations in institutions (Acemoglu et al., 2002).4 Rodrik et al. (2004) examine the impact of institutions on income levels and find a positive and significant effect of institutions on per capita income. Property rights also affect investment and economic development by encouraging entrepreneurship (Murphy et al., 1991; Johnson et al., 2002; Boettke and Coyne, 2003). This paper builds on these previous studies by examining the direct effects of property rights institutions on capital formation, collateral, and the nature of investment. To do this, we analyze the importance of property rights for collateralizing assets. We also examine the quantity and distinction between both short-run and long-run capital formation. These tests identify the channels through which property rights affect economic growth. To motivate our empirical model, we begin with a more detailed discussion of de Soto’s main hypotheses in the next section. 2 For a historical analysis of the evolution of property rights, see also Demsetz (1967), North and Thomas (1973), North (1981), Rosenberg and Birdzell (1986), and North and Weingast (1989). 3 Douglass North asserts that institutions are the ‘underlying determinant’ of economic performance, and defines institutions as constraints created to reduce uncertainty in exchange and stabilize expectations by structuring political, economic, and social interaction. 4 More recently, Acemoglu and Johnson (2005) find evidence of a positive correlation between property rights institutions and economic growth, investment, and financial development.
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3. de Soto’s ‘Mystery’ De Soto defines property rights as those rights ‘which confer on their holders inalienable and exclusive entitlement to them’ (1989: 159). He highlights many beneficial aspects of secure property rights, including their ability to fix the economic potential of assets, integrate dispersed information into one system, make individuals accountable and assets fungible, network individuals, and protect transactions (de Soto, 2000). We break down de Soto’s property theory into three main avenues: (1) the ability to secure a loan by utilizing property as collateral, (2) the incentive to invest in capital formation, and (3) the precise nature of these investments, specifically long-term versus short-term investments. 3.1 Assets as collateral In The Other Path (1989) and The Mystery of Capital (2000), de Soto argues that secure and well-defined property rights transform assets from ‘dead capital’ into resources that can be used to generate additional capital and obtain credit. In this manner, property rights stimulate production. He illustrates the inability of property to be used as collateral in many developing countries with insecure property rights: a lender must make the same costly investments as a purchaser in order to make sure that the property is under the borrower’s control and that, in the event of a default, the property can be obtained with the same rights as those enjoyed by the present owner. This increases the interest rate charged by lenders for loans guaranteed by an expectative property right or its equivalent; worse still, it may simply prevent such transactions from taking place. (1989: 162)5



As an example of how important property rights are for the use of collateral, de Soto illustrates that in the United States approximately 70% of new business credit comes from using titles to other assets as collateral (2000: 84). Insecure property rights in much of the developing world discourage the use of assets as collateral, hampering capital formation, the division of labor, and specialization. 3.2 Capital accumulation De Soto emphasizes the important role played by property rights for development by focusing on their impact on capital accumulation. De Soto illustrates that insecure property rights reduce capital formation by prohibiting the use of assets as collateral and increasing uncertainty, thus altering the nature of investment. According to de Soto (2000), in 1997 the savings of poor individuals in developing countries was equal to forty times the value of all foreign aid received since 1945. Despite this rather large amount of accumulated savings, de Soto estimates that 80% of the world is undercapitalized as a result of insecure 5 De Soto (1989) defines an ‘expectative property right’ as a right to property that has no legal equivalent and that applies temporarily until ownership is recognized by the government.
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property rights that impede the process by which individuals generate capital from these accumulated assets. In many developing countries people have de facto rights to their residential property (e.g., as squatters) but hold no formal legally enforceable title.6 In 1997, de Soto estimates the total value of all real estate held by individuals in the Third World and former communist countries that was not formally legally owned at $9.3 trillion. De Soto refers to these assets as ‘dead capital’, resources whose insecurity does not allow surplus value to be extracted through multiple transactions, nor used as collateral to obtain loans. 3.3 Uncertainty, the durability of capital, and the nature of investment Property rights institutions also affect economic development through uncertainty and its effects on long-term fixed investment versus short-term capital accumulation, such as inventories. This occurs because property right uncertainty alters individuals’ time preference in capital investment. Secure property rights provide incentives to make longer-term investments in land, factories, and innovations. Without secure property rights, individuals are not likely to invest in fixed long-term uses. De Soto (1989) outlines the means by which insecure property rights reduce long-term fixed investment. In the absence of secure property rights, businesses are more likely to use labor-intensive technology and operate at an inefficient level, decreasing capital investment. Also, financiers will require high rates of return from investors, resulting in low levels of long-term investment in production. As businesses attempt to avoid detection, mobility of assets is an important factor when property rights are insecure. As an illustration, de Soto discusses the relationship between property rights and inventory accumulation. He explains that in the absence of property rights, individuals prefer to hold short-term inventories rather than savings and investment in long-term fixed capital. This is a result of the perverse incentives created by uncertainty arising from insecure property. When property rights are insecure, individuals and businesses avoid long-term investment in fixed capital, accumulate mobile inventories, and are more likely to sell ‘from barrows rather than from stalls made with proper building materials’ (de Soto, 1989: 67). In summary, de Soto’s main testable hypotheses are that without secure property rights, individuals do not have the correct incentives to produce efficiently and invest in long-term fixed capital and cannot use their assets as collateral to stimulate production. Instead, individuals hold short-term inventories, invest in mobile assets, and fail to build permanent structures. The result is a decrease in aggregate investment and capital accumulation, and thus lower economic growth. We now turn to our empirical examination of whether 6 For a detailed analysis on the impact of land titling on securing property rights see Do and Iyer (2003), Field (2005), Field and Torero (2006), and Galiani and Schargrodsky (2006).
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differences in the institutional structure of property rights across countries explains their different levels of domestic credit, investment in inventories, and investment in long-term fixed capital. 4. Data and empirical results In order to maximize observations due to data limitations, we implement crosssectional regressions relying on both annual and averaged data, depending on the variable. We discuss this in more detail below and provide a summary of the definitions and sources for all of our variables in Appendix 1. For our analysis, we employ two alternative measures of the degree to which property rights are secure and well-defined across countries. The first is the average protection against risk of government expropriation, or ‘expropriation risk’, compiled by Political Risk Services. This index is measured on a scale of 0 to 10, with a higher score indicating less risk and more protection against government expropriation. Due to data limitation, we have a limited time span and average this variable from 1985 to 1995. Our second measure, the Heritage Index of Private Property, is measured on a scale of 1 to 5, with a higher score indicating more protection of private property.7 We use 1997 values for this index following conventional property rights literature discussed in Section 2. Our main dependent variables are domestic credit to the private sector (collected in 1998), gross capital formation, and gross fixed capital formation (collected and averaged from 1990 to 1999). All three measures are taken as a percentage of Gross Domestic Product. We view domestic credit to the private sector as an appropriate measure to capture the collateral affect because it represents the ability to secure a loan. Domestic credit to the private sector refers to financial resources provided to the private sector, such as through loans that establish a claim for repayment. Securing a loan requires some form of credit or collateral to signal repayment abilities. When property rights are weak and insecure it is much more difficult to use assets as collateral and thus more difficult to secure a loan. This variable captures how improvements in property rights institutions allow individuals to utilize resources to obtain credit. Because gross fixed capital formation excludes short-term assets (inventories), while gross capital formation includes them, we can examine the difference in the magnitude of the coefficient on property rights security across these two dependent variables to see whether short-run capital formation is distorted relative to long-run capital formation, as de Soto’s hypothesis predicts. We expect the coefficient on our measures of property rights to be positive and significant for all three of our main dependent variables. 7 Original data from the Heritage Foundation range from 0 to 5, with a score of 0 indicating very high protection and a score of 5 indicating very low protection. Values in this paper have been calculated by multiplying the original data by −1 and adding 6.
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In addition, our summary statistics are provided as Appendix 2. Our sample includes all countries for which the variables are available, which differs slightly depending on which measure of property rights is used. A list of countries is provided in Appendix 3. To see whether these measures indeed capture the salient features of property rights that contribute to economic development, in addition to our examination of measures of capital formation, we also see whether they positively correlate with GDP per capita levels, a consistent finding in existing literature. Thus, all regressions are performed using the log of real GDP per capita (measured by the purchasing power parity method) as a dependent variable as well as with the measures of capital formation and collateral. We confirm the positive relationship previously found in the existing literature to provide validity to our specific model and results. GDP per capita is measured in 1995 to remain consistent with the current literature (Acemgolu et al., 2001, 2002). Even in the raw data, correlations are very clear between our measures of property rights security and our variables of interest. Figures 1(a) and 1(b) show the raw correlations between our two measures of property rights and GDP per capita. Both seem to show a strong positive correlation. Figures 2(a) and 2(b) show the correlations with domestic credit (a measure of collateralization), which again appear to be strongly positive. Figures 3(a) and 3(b) and 4(a) and 4(b) show the correlations with gross capital formation and gross fixed capital formation respectively. Again, the relationships appear positive, although not as strongly as the relationships in Figures 1 and 2. These raw relationships can also be expressed as a univariate model. These results are provided as Appendix 4 (including several specifications using OLS and our 2SLS estimation that we discuss in a later section of the paper). While the raw relationships appear supportive of de Soto’s hypothesis, they do not control for other factors that may matter. We follow the existing literature that examines the impact of property rights protection on economic development, as summarized in Section 2, in selecting control variables for our more complete specification as identified by Acemoglu et al., 2001, 2002; Sachs, 2003; and Rodrik et al. (2004). Our more complete specification can be expressed as Yi = αXi + Zi δ + εi where Z is a vector of control variables, including inflation, government consumption, geography, religion, legal origin, and ethnolinguistic fractionalization. We use the log of inflation, as measured by the consumer price index, and government consumption as a percentage of GDP to capture the impact of macroeconomic variables. These variables are lagged averages from 1970 to 1998. Macroeconomic variables are generally thought to impact both investment and financial development. For example, countries that suffer from high inflation
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(b) Heritage Index of Private Property and GDP per capita



usually have less developed financial systems. Therefore, we find it necessary to control for this potential negative effect. Geography, measured as distance from the equator is included as a control variable because of its possible effects on development (Engerman and Sokoloff,
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Figure 2. (a) Average protection against risk of expropriation and domestic credit



(as a percentage of GDP). (b) Heritage Index of Private Property and domestic credit (as a percentage of GDP)



Unveiling de Soto’s Mystery 309 Figure 3. (a) Average protection against risk of expropriation and gross capital



formation (as a percentage of GDP). (b) Heritage Index of Private Property and gross capital formation (as a percentage of GDP)
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Figure 4. (a) Average protection against risk of expropriation and gross fixed



capital formation (as a percentage of GDP). (b) Heritage Index of Private Property and gross fixed capital formation (as a percentage of GDP)
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1997; Hall and Jones, 1999; La Porta et al., 1999; Gallup et al., 1999; Sachs, 2001, 2003). It is argued that geography may impact development because of the exposure to greater disease climates. The literature finds mixed results on the possible effect of geography without an emerging consensus. Thus, we find it important to include it as part of our control variables. It is suggested that different religions may have diverse effects on economic development (Grier, 1997; La Porta et al., 1999). For example, it is suggested that Protestantism promotes hard work and individualism that leads to higher levels of economic development. Due to the possibility that religion may impact development, we find it necessary to control for the possible effects on our dependent variables. Religion is accounted for in our regression as a proportion of the population in 1980 classified as Roman Catholic, Protestant, Muslim, and other. Legal origin is controlled to capture the effects of common versus civil law (Rubin, 1977; La Porta et al., 1999; Glaeser and Shleifer, 2002; Djankov et al., 2003; La Porta et al., 2004). The idea that many countries have a distinct legal origin is identified by La Porta et al. (1999) and Glaeser and Shleifer (2002). Legal origin is shown to shape financial, legal, and economic institutions and outcomes (Djankov et al., 2003). Different legal traditions, imposed during colonization, affect current legal systems. These legal traditions are classified as common law and civil law systems. Common law, imposed during British colonization, is referred to as English legal origin. The French, Scandanavian, and German colonizers imposed civil law systems. Current legal systems may impact both capital investments and financial development and are therefore included in our analysis. We control for the effect of legal systems by including legal origin as dummy variables representing English, French, German, Scandinavian, and Socialist origin. Lastly, we include ethnolinguistic fractionalization as a control variable to account for the possible effects of ethnic and linguistic diversity on development. A population comprised of a large amount of diversity may find it difficult to overcome differences and engage in widespread trading and exchange. Different ethnic groups may also pursue different public policies which could lead to political instability (Easterly and Levine, 1997; La Porta et al., 1999; Easterly, 2001; Leeson, 2005).8 We control for ethnolinguistic fractionalization due to these potential harmful effects. We measure this variable as an average of five different indices that capture ethnic and linguistic diversity in a country. Table 1 shows the results of our regressions including these control variables. Both measures of property rights have positive and significant coefficients in the regressions for the log of per capita GDP. A one unit increase in either of these indices results in approximately a 0.4% increase in GDP per capita. Alternatively, a 1% increase in GDP per capita could be achieved through an approximately 2.5 8 For a theoretical discussion on why fractionalization should not inhibit exchange/property rights protection see Leeson (2006, 2008a, 2008b).



Table 1. OLS cross-sectional regressions with controls: World sample



Ethnofractionalization Latitude English French German Scandanavian Catholic Protestant Muslim Constant # of observations Adj. R-squared



Dependent var: gross capital formation



Dependent var: gross fixed capital formation



(1)



(1)



(1)



(1)



0.400∗∗∗ (0.043) – 0.000 (0.100) −0.023 (0.045) −1.002∗∗∗ (0.213) 1.005∗∗ (0.439) 0.962∗∗ (0.292) 0.907∗∗ (0.304) 0.890∗∗ (0.349) 1.107∗∗ (0.458) 0.002 (0.002) −0.004 (0.004) −0.005 (0.002) 4.489∗∗∗ (0.546) 93 0.81



(2) – 0.436∗∗∗ (0.078) 0.012 (0.011) −0.024 (0.055) −1.058∗∗∗ (0.259) 2.240∗∗∗ (0.516) 0.308 (0.360) 0.463 (0.366) 0.378 (0.456) 0.191 (0.584) 0.001 (0.003) −0.002 (0.005) −0.010∗∗ (0.003) 6.118∗∗∗ (0.635) 101 0.730



4.233∗ (2.190) – 1.058∗∗ (0.474) −2.998 (2.326) −13.297 (10.966) 79.664∗∗∗ (23.092) 60.358∗∗∗ (14.601) 53.245∗∗ (15.600) 168.191∗∗∗ (18.617) 60.200∗∗ (23.508) 0.095 (0.112) −0.408∗ (0.211) −0.181 (0.120) −45.571∗ (24.225) 89 0.44



(2) – 7.315∗∗ (2.964) 0.978∗∗ (0.431) −2.077 (2.168) −14.187 (10.142) 71.904∗∗∗ (20.752) 34.363∗∗ (10.167) 31.059∗∗ (14.322) 148.553∗∗∗ (18.736) 49.383∗∗ (22.985) 0.028 (0.108) −0.523∗∗ (0.205) −0.233∗∗ (0.115) −35.466∗ (20.739) 97 0.40



1.159∗∗ (0.541) – 0.011 (0.116) −0.467 (0.572) −6.838∗∗ (2.668) −11.399∗∗ (5.547) 3.446 (3.692) 2.734 (3.856) 7.095 (4.421) 3.153 (5.778) −0.017 (0.027) −0.028 (0.050) 0.006 (0.030) 14.528∗∗ (6.853) 95 0.17



(2) – 2.743∗∗∗ (0.713) 0.014 (0.104) −0.673 (0.522) −5.333∗∗ (2.420) −10.960∗∗ (4.814) −5.269 (3.358) −5.121 (3.451) −2.012 (4.280) −0.608 (5.454) −0.027 (0.025) −0.097∗∗ (0.047) −0.013 (0.028) 14.950∗∗∗ (4.782) 103 0.11



1.170∗∗ (0.520) – −0.027 (0.111) −0.323 (0.550) −5.913∗∗ (2.565) −9.244∗ (5.333) 1.164 (3.545) 1.472 (3.702) 5.516 (4.244) 0.547 (5.547) −0.035 (0.026) −0.030 (0.048) −0.009 (0.029) 15.418∗∗ (6.589) 95 0.20



(2) – 2.857∗∗∗ (0.689) 0.000 (0.100) −0.587 (0.505) −4.312 (4.271) −10.150∗∗ (4.655) −7.327∗∗ (3.248) −6.178∗ (3.337) −3.316 (4.140) −3.183 (5.276) −0.042∗ (0.024) −0.093∗∗ (0.046) −0.023 (0.027) 13.461∗∗∗ (4.624) 103 0.12



Notes: Standard errors are in parentheses. Significance level: ∗∗∗ at 1%, ∗∗ at 5%, ∗ at 10%. Catholic, Protestant, and Muslim captures Religion and English, French, German, and Scandanavian captures Legal Origin Control Variables. Columns (1) are regressions using average protection against risk of expropriation. Columns (2) are regressions using Heritage Index of Private Property.
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Log inflation



Dependent var: domestic credit
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Avg. protection against risk of expropriation Heritage Private Property Index Gov. consumption



Dependent var: log GDP per capita
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unit increase in property rights security as measured by the index. For reference, a 2.5 unit difference is approximately the difference between the United States and Mexico. While the relationship is positive and statistically significant, the economic magnitude of the result is somewhat less than we would have expected. The results for our three measures of capital formation and collateral, however, are much larger. A one unit change in the index is estimated to produce a sizable increase in domestic credit (our measure of collateral) of between 4 to 7 percentage points (as a share of GDP). The impact of the 2.5 difference between the United States and Mexico would thus be much larger for domestic credit, roughly increasing it by 10 to 17.5 percentage points (as a share of GDP). The results for gross capital formation and gross fixed capital formation are also positive and significant, and again larger than the GDP estimates (although lower than the estimates for domestic credit). The 2.5 unit difference between the United States and Mexico would be associated with an increase in capital formation as a share of GDP of between 2.9 and 5 percentage points (found again as 2.5 times the coefficient estimates). Thus, more secure property rights result in a higher level of capital formation in an economy. The coefficients for gross fixed capital formation and gross capital formation, while similar, are consistently different in the manner predicted by de Soto’s hypothesis. Because gross capital formation includes both short-term (inventory) and long-term capital formation, while gross fixed capital formation excludes inventories, de Soto’s hypothesis would suggest that property rights security should have a larger impact on gross fixed capital formation (as it shifts capital formation away from inventories and other short-run assets). Across the board, the coefficient estimates for gross fixed capital are indeed larger than the estimates for total gross capital formation. Thus, the results in Table 1 uniformly support de Soto’s conjectures that the presence of secure and well-defined property rights increase capital formation and the extension of domestic credit through the collateral effect. There is also evidence that weaker property rights cause a substitution into more mobile, short-term capital such as inventories. 5. Robustness checks In this section we examine whether our results are robust to possible problems of reverse causality and endogeneity. It is possible that economic development due to access to credit and long-term capital formation subsequently results in institutional improvements in the security of property rights, rather than vice versa. To explore this, we adopt the approach of Acemoglu et al. (2001) where we use a historical variable of settler mortality to instrument for our measures of property rights. In doing so, we isolate the effect of property rights on the channels of development. Acemoglu et al. (2001) identify settler mortality faced by colonizers as an appropriate instrumental variable for property rights institutions. Their
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argument is that disease affected the settlement patterns of colonizers between 1500 and 1900. Colonizers were more likely to settle in areas with low expected mortality rates and hence establish ‘good’ institutions that included secure property rights. Areas with higher expected mortality rates were not conducive to settlement, resulting in extractive institutions or worse property rights. Following the logic of institutional path dependence, these past institutions reflect current institutions, which in turn influence current economic performance.9 To summarize, the higher mortality rates faced by colonizers in 1500 represent insecure property rights institutions in countries today and vice versa. This approach circumvents the problem of reverse causation because settler mortality determines current property rights institutions, but not current capital formation or domestic credit. Also, current capital formation and domestic credit cannot determine settler mortality in 1500, making it a valid instrument. In other words, settler mortality is driving the security of property rights, but it is not directly impacting our dependent variables. By implementing settler mortality as our instrument we can determine the causal relationship between property rights and channels of development. We follow this approach for our IV estimation model specification (1) Xi = βMi + υi (2) Yi = Zi δ + μvi + εi where equation (1) is our first stage regression and Xi is our measure of property rights and Mi represents our instrument, the log of settler mortality. Equation (2) is the second stage regression where vi is our instrumented measure of property rights and Z represents our control variables. In our IV estimation model, we use a sample of countries restricted to the ex-colonies due to the nature of our instrument. To ensure that differences between our original OLS results and the results from our IV estimation are not simply the result of using a different subsample, we also re-estimate our original OLS models on this subsample of countries for comparison with the IV results. This would also ensure that the IV results could be generalized back to our full sample of countries. The results from the re-estimation of our original OLS models using this subsample of countries is presented in Table 2.10 Almost universally, the results for this subsample confirm our earlier estimates, and in some cases the results are actually stronger. The only notable change is for domestic credit, but only in the specification that uses the Heritage Index of Private Property, where the coefficient rises from 7.3 to 18.4. This would suggest that our subsample is fairly representative of the entire set of countries included in our previous regressions. The results from our 2SLS estimations are presented in Table 3. 9 See North (2005) for a discussion of institutional path dependence. 10 As a note, Appendix 3, which shows the univariate OLS results for our models excluding the control variables, also shows results for those models estimated on the subsample of colonies and using the IV estimator.



Table 2. OLS Cross-sectional regressions with controls: ex-colonies sample



Avg. protection against risk of expropriation Heritage Private Property Index Gov. consumption Log inflation Ethnofractionalization Latitude English French



Protestant Muslim Constant # of observations Adj. R-squared



Dependent var: domestic credit



Dependent var: gross capital formation



(1)



(1)



(1)



0.452∗∗∗ (0.059) – −0.017 (0.018) −0.065 (0.058) −1.041∗ (0.289) 1.022 (0.636) 0.800 (0.593) 0.461 (0.566) – – 0.009∗∗ (0.004) −0.003 (0.008) 0.001 (0.004) 4.860∗∗∗ (0.824) 56 0.79



(2) –



5.384∗∗ (2.048) –



(2) –



0.514∗∗∗ (0.113) 0.005 (0.018) −0.108∗ (0.059) −0.910∗∗ (0.438) 1.615∗∗ (0.763) 0.009 (0.289) –



1.782∗∗∗ (0.641) −2.342 (2.030) −23.019∗∗ (10.040) 54.231∗∗ (22.101) 5.967 (7.391) –



18.429∗∗∗ (6.357) 0.655 (1.265) −7.034 (4.452) −18.896 (22.726) 61.017 (57.316) 0.823 (9.193) –



– – 0.002 (0.005) 0.001 (0.011) −0.008 (0.006) 6.608∗∗∗ (1.092) 54 0.64



– – 0.005 (0.138) −0.335 (0.298) −0.137 (0.154) −21.982 (18.494) 55 0.38



– – –0.046 (0.160) −0.409 (0.340) −0.275 (0.177) −17.496 (82.585) 53 0.34



1.424∗∗ (0.705) – −0.048 (0.221) −0.944 (0.699) −7.685∗∗ (3.456) −12.314 (7.608) 2.650 (6.984) 0.294 (6.670) – – 0.017 (0.045) −0.057 (0.097) 0.028 (0.050) 18.027∗ (9.868) 56 0.18



Dependent var: gross fixed capital formation



(2)



(1) –



1.597 (0.997) 0.181 (0.197) −1.186∗∗ (0.632) −6.728∗∗∗ (3.106) −10.930∗ (6.327) 0.578 (2.701) – – – 0.005 (0.138) −0.335 (0.298) −0.137 (0.154) 13.741 (8.576) 54 0.11



1.627∗∗ (0.666) – −0.077 (0.208) −0.788 (0.661) −6.662∗∗ (3.266) −11.489 (7.190) 1.116 (6.643) −0.130 (6.344) – – –0.001 (0.043) −0.038 (0.092) 0.014 (0.047) 16.799∗ (9.326) 56 0.19



(2) – 2.011∗ (1.002) 0.151 (0.180) −1.089∗ (0.603) −5.467∗ (3.027) −10.557 (6.591) −1.087 (2.624) – – – –0.035 (0.046) −0.070 (0.097) −0.037 (0.051) 12.569 (8.585) 54 0.12



Notes: Standard errors are in parentheses. Significance level: ∗∗∗ at 1%, ∗∗ at 5%, ∗ at 10%. Catholic, Protestant, and Muslim captures Religion and English, French, German, and Scandanavian captures Legal Origin Control Variables. Columns (1) are regressions using average protection against risk of expropriation. Columns (2) are regressions using Heritage Index of Private Property.



Unveiling de Soto’s Mystery 315



German Scandanavian Catholic



Dependent var: log GDP per capita



Table 3. 2SLS Cross-sectional regressions: IV estimation



Ethnofractionalization Latitude English French German Scandanavian Catholic Protestant Muslim Constant # of observations Adj. R-squared



Dependent var: gross capital formation



Dependent var: gross fixed capital formation



(1)



(1)



(1)



(1)



0.450∗∗∗ (0.056) – –0.020 (0.017) –0.065 (0.055) –0.992∗∗∗ (0.273) 1.1456∗ (0.600) – –0.308 (0.192) –0.781 (0.560) – 0.008∗∗ (0.004) 0.001 (0.008) 0.00002 (0.004) 5.642∗∗∗ (0.521) 56 0.79



(2) –



(2)



13.408∗∗∗ (4.273) –



0.514∗∗∗ (0.119) 0.005 (0.023) –0.108 (0.073) –0.910∗∗ (0.384) 1.615∗∗ (0.803) 0.537 (0.743) 0.341 (0.712) –



–0.187 (1.337) –5.693 (4.236) –26.275 (20.944) 52.639 (46.104) 17.615 (14.668) –



– 0.006 (0.005) –0.002 (0.011) –0.005 (0.006) 6.608∗∗∗ (1.078) 54 0.64



– –0.119 (0.274) –0.199 (0.592) –0.285 (0.305) –20.881 (38.580) 55 0.38



–



– 18.429∗∗ (7.166) 0.655 (1.414) –7.034 (4.430) –18.896 (23.155) 61.017 (48.419) 8.744 (17.193) – – – –0.218 (0.299) –0.316 (0.636) –0.502 (0.332) –17.496 (64.224) 53 0.34



1.427∗∗ (0.622) – 0.024 (0.195) –1.046∗ (0.617) –8.328∗∗∗ (3.049) –13.175∗ (6.712) – –2.410 (2.134) –3.258 (6.218) – 0.020 (0.040) –0.062 (0.086) 0.027 (0.044) 20.251∗∗∗ (5.832) 56 0.18



(2) – 1.597 (1.021) 0.181 (0.201) –1.186∗∗ (0.631) –6.728∗∗∗ (3.299) –10.930 (6.899) 1.791 (6.384) 0.869 (6.117) – – –0.007 (0.043) –0.102 (0.091) –0.016 (0.047) 13.741 (9.268) 54 0.11



1.689∗∗∗ (0.594) – –0.019 (0.189) –0.920 (0.589) –7.167∗∗ (2.912) –12.797∗ (6.410) – –1.425 (2.040) –1.858 (5.940) – 0.003 (0.038) –0.047 (0.082) 0.015 (0.042) 17.686∗∗∗ (5.569) 56 0.19



(2) – 2.011∗∗ (0.984) 0.151 (0.194) –1.089∗ (0.608) –5.467∗ (3.179) –10.557 (6.647) 0.273 (6.162) 0.482 (5.904) – – –0.024 (0.041) –0.087 (0.087) –0.031 (0.046) 12.569 (8.930) 54 0.12



Notes: Standard errors are in parentheses. Significance level: ∗∗∗ at 1%, ∗∗ at 5%, ∗ at 10%. Catholic, Protestant, and Muslim captures Religion and English, French, German, and Scandanavian captures Legal Origin Control Variables. Columns (1) are regressions using average protection against risk of expropriation. Columns (2) are regressions using Heritage Index of Private Property.
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Log inflation



Dependent var: domestic credit
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Avg. protection against risk of expropriation Heritage Private Property Index Gov. consumption



Dependent var: log GDP per capita
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The results from our IV estimations suggest that our original results did not suffer from significant problems of reverse causality or endogeneity. The coefficient estimates in Table 3 are virtually identical to those in Table 2, and to those in Table 1. The only notable change is again for domestic credit, but this time for the other property rights measure, risk of expropriation. Rather than the coefficient shrinking, as it would if endogeneity were present, this coefficient actually increases. Thus, taken as a whole, the results presented in this section suggest that our results presented in Table 1 are robust and accurate.11 6. Conclusion In The Other Path and The Mystery of Capital, Hernando de Soto discusses the implications of property rights institutions for economic development, identifying the channels through which property rights operate. His hypothesis is that secure property rights increase long-term capital accumulation and access to credit, leading to economic growth. Secure property rights provide incentives to invest in capital. When property rights are secure, assets can be used as collateral and to obtain credit for loans, thereby attracting additional capital. Property rights also affect the quantity and nature of capital investment. Secure property rights lead individuals to invest in long-term fixed capital rather than accumulate short-term mobile assets, such as inventories. This paper empirically investigates this hypothesis that institutions of secure and well-defined property rights create incentives that encourage economic growth and development. Using different measures of property rights, we find positive and significant effects of property rights institutions on wealth, collateral, and capital formation. We also find evidence supporting our expectation that secure property rights have a greater effect on long-term fixed capital. These results are robust to different model specifications, including IV estimation. Our analysis identifies specific avenues property rights take to promote development and these avenues of operation suggest answers to the question of exactly how property rights impact economic performance. References Acemoglu, Daron, and Simon Johnson (2005), ‘Unbundling Institutions’, Journal of Political Economy, 113(5): 949–995. Acemoglu, Daron, Simon Johnson, and James A. Robinson (2001), ‘The Colonial Origins of Comparative Development: An Empirical Investigation’, The American Economic Review, 91(5): 1369–1401. Acemoglu, Daron, Simon Johnson, and James A. Robinson (2002), ‘Reversal of Fortune: Geography and Institutions in the Making of the Modern World Income Distribution’, The Quarterly Journal of Economics, 117(4): 1231–1294. 11 Any significant effect of both religion and legal origin in the original estimation disappears once we control for reverse causality. This result is consistent with Acemoglu et al. (2001, 2002).
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Appendix 1: Data Description and Sources Description



Source



Average Protection Against Risk of Expropriation Heritage Private Property Index



Political Risk Services, March 2006



GDP



Measures protection from government expropriation, on a scale of 0–10, with a higher score meaning less risk; we averaged the data for all years from 1985–1995 Measures protection of private property, on a scale from 1 to 5, with a higher score meaning more protection; we used 1997 values; original data has been transformed by multiplying by −1 and adding 6 Logarithm of GDP per capita, PPP basis, constant 2000 international dollars



Domestic Credit



Financial resources available to private sector, measured as a percentage of GDP, in 1998



Gross Capital Formation



Consists of expenditures on fixed assets plus changes in inventories, measured as a percentage of GDP, averaged for all years for 1990–1999 Consists of expenditures on fixed assets, measured as a percentage of GDP, averaged for all years for 1990–1999 Logarithm of annual inflation measured by the consumer price index, averaged for all years from 1970–1998 Real government consumption expenditure, measured as a percentage of GDP, averaged for all years from 1970–1989 Average value of five different indices of ethonolinguistic fracflonalization. Its value ranges from 0 to 1. The five component indices are: (1) probability that two randomly selected people from a given country will not belong to the same ethnolinguistic group (2) probability of two randomly selected individuals speaking different languages; (3) probability of two randomly selected individuals do not speak the same language; (4) percent of the population not speaking the official language; and (5) percent of the population not speaking the most widely used language Included as dummy variables representing English, French, German, Scandinavian, and Socialist legal origins Measured as the percentage of population in 1980 (or for 1990–1995 for countries formed more recently) that belonged to the following religions: Roman Catholic, Protestant, Muslim, and “other” Measured as the absolute value of the latitude of the country, scaled to values between 0 and 1 (0 is the equator) Settler mortality is the estimated mortality rate for European settlers during the period from 1500 to 1900; it measures the effects of local diseases on people without acquired immunities



Gross Fixed Capital Formation Inflation Government Consumption Ethnolinguistic Fractionalization



Legal Origin Religion



Geography Settler Mortality



Index of Economic Freedom 2005, Heritage Foundation World Development Indicators 2005, World Bank World Development Indicators 2005, World Bank World Development Indicators 2005, World Bank World Development Indicators 2005, World Bank World Development Indicators 2005, World Bank World Development Indicators 2005, World Bank La Porta, Lopez-de-Silanes, Shleifer, and Vishny 1999



La Porta, Lopez-de-Silanes, Shleifer, and Vishny 1999 La Porta, Lopez-de-Silanes, Shleifer, and Vishny 1999 La Porta, Lopez-de-Silanes, Shleifer, and Vishny 1999 Acemoglu et al. 2001
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Variable



Appendix 2: Summary Statistics 1 2 # of Mean Observations (St. Deviaton)



Ex-Colonies 3 4 # of Mean Observations (St. Deviaton)



Average Risk of Expropriation Heritage Private Properly Index Setler Mortality GDP



123



7.13 (1.76)



–



–



62



6.65 (1.47)



–



–



–



–



142



3.32 (1.11)



–



–



60



3.23 (1.00)



– 117



– – 8,976.75 (8,82450) 138



– 62 8,100.48 (8,322.51) 62



201.66 (331.76) 60 5,961.53 (6,986.45) 60



Domestic Credit Gross Capital Formation Gross Fixed Capital Formation Inflation Government Consumption Ethnolinguistic Fractionalization English Socialist French German Scandanavian Protestant Catholic Muslim Other Latitude



114 123 122



47.87 (45.76) 21.77 (5.94) 21.04 (5.78)



135 142 141



43.55 (43.65) 21.81 (6.55) 20.90 (6.41)



61 62 62



41.37 (44.85) 21.15 (5.73) 20.15 (5.62)



59 60 60



186.11 (325.85) 6,108.58 7,055.73 42.21 (45.38) 21.4 (5.64) 20.72 (5.56)



105 116



40.8 (127.72) 16.29 (6.35)



113 128



42.33 (128.99) 15.82 (6.17)



58 61



61.18 (168.99) 14.10 (5.02)



56 59



63.07 (171.73) 13.99 (5.07)



112



0.39 (0.30)



123



0.32 (0.29)



62



0.41 (0.31)



60



0.40 (0.31)



123 123 123 123 123 123 123 123 123 123



0.31 (0.46) 0.11 (0.31) 0.5 (0.50) 0.04 (0.20) 0.04 (0.20) 12.54 (21.41) 33.57 (36.74) 24.05 (36.33) 29.84 (30.84) 0.28 (0.19)



142 142 142 142 142 141 142 142 141 142



0.29 (0.46) 0.18 (0.39) 0.45 (0.50) 0.04 (0.18) 0.04 (0.18) 12.18 (20.74) 32.68 (36.48) 21.57 (35.18) 33.75 (33.05) 0.30 (0.19)



62 62 62 62 62 62 62 62 62 62



0.35 (0.48) 0.02 (0.13) 0.61 (0.49) 0.02 (0.13) 0 (0.00) 8.83 (12.27) 41.88 (38.85) 22.62 (33.32) 26.67 (25.79) 0.19 (0.14)



60 60 60 60 60 60 60 60 60 60



0.366 (0.49) 0.02(0.13) 0.60(0.49) 0.02(0.13) 0.00(0.00) 8.95 (12.46) 42.48 (39.34) 22.69 (33.87) 25.89 (25.85) 0.19 (0.14)
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World Sample 1 2 3 4 # of Mean # of Mean Observations (St. Deviation) Observations (St. Deviaton)
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Appendix 3: Country list Heritage Property Index Ex-colonies sample Algeria Angola Argentina Australia Austria Bolivia Brazil Burkina Faso Cameroon Canada Chile Colombia Congo, Rep. Costa Rica Dominican Republic Ecuador Egypt, Arab Rep. El Salvador Ethiopia Gabon Gambia, The Ghana Guatemala Guinea Guyana Haiti Honduras Hong Kong, China India Indonesia Jamaica Kenya Madagascar Malaysia Mali Malta Mexico Morocco New Zealand Nicaragua Niger Nigeria Pakistan Panama Paraguay Peru Senegal Sierra Leone Singapore



World sample Albania Algeria Angola Argentina Armenia Australia Austria Azerbaijan Bahrain Bangladesh Barbados Belarus Belgium Belize Benin Bolivia Botswana Brazil Bulgaria Burkina Faso Burundi Cambodia Cameroon Canada Cape Verde Chad Chile China Colombia Congo, Dem. Rep. Congo, Rep. Costa Rica Croatia Cuba Cyprus Czech Republic Denmark Djibouti Dominican Republic Ecuador Egypt, Arab Rep. El Salvador Estonia Ethiopia Fiji Finland France Gabon Gambia, The



Avg. protection against risk of expropriation Ex-colonies sample Algeria Angola Argentina Australia Austria Bolivia Brazil Burkina Faso Cameroon Canada Chile Colombia Congo, Rep. Costa Rica Cote d’Ivoire Dominican Republic Ecuador Egypt, Arab Rep. El Salvador Ethiopia Gabon Gambia, The Ghana Guatemala Guinea Guyana Haiti Honduras Hong Kong, China India Indonesia Jamaica Kenya Madagascar Malaysia Mali Malta Mexico Morocco New Zealand Nicaragua Niger Nigeria Pakistan Panama Paraguay Peru Senegal Sierra Leone



World sample Albania Algeria Angola Argentina Australia Austria Bahrain Bangladesh Belgium Bolivia Botswana Brazil Bulgaria Burkina Faso Cameroon Canada Chile China Colombia Congo, Dem. Rep. Congo, Rep. Costa Rica Cote d’Ivoire Cuba Cyprus Czech Republic Denmark Dominican Republic Ecuador Egypt, Arab Rep. El Salvador Ethiopia Finland France Gabon Gambia, The Germany Ghana Greece Guatemala Guinea Guinea-Bissau Guyana Haiti Honduras Hong Kong, China Hungary Iceland India
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Appendix 3: Continued Heritage Property Index >x-colonies sample E South Africa Sri Lanka Sudan Tanzania Trinidad and Tobago Tunisia Uganda United States Uruguay Venezuela, RB Vietnam



World sample Georgia Germany Ghana Greece Guatemala Guinea Guyana Haiti Honduras Hong Kong, China Hungary Iceland India Indonesia Iran, Islamic Rep. Ireland Israel Italy Jamaica Japan Jordan Kenya Korea, Rep. Kuwait Lao PDR Latvia Lebanon Lesotho Libya Lithuania Luxembourg Madagascar Malawi Malaysia Mali Malta Mauritania Mexico Moldova Mongolia Morocco Mozambique Myanmar Namibia Nepal Netherlands New Zealand



Avg. protection against risk of expropriation Ex-colonies sample Singapore South Africa Sri Lanka Sudan Tanzania Togo Trinidad and Tobago Tunisia Uganda United States Uruguay Venezuela, RB Vietnam



World sample Indonesia Iran, Islamic Rep. Ireland Israel Italy Jamaica Japan Jordan Kenya Korea, Rep. Kuwait Lebanon Libya Luxembourg Madagascar Malawi Malaysia Mali Malta Mexico Mongolia Morocco Mozambique Myanmar Namibia Netherlands New Caledonia New Zealand Nicaragua Niger Nigeria Norway Oman Pakistan Panama Papua New Guinea Paraguay Peru Philippines Poland Portugal Qatar Romania Russia Saudi Arabia Senegal Sierra Leone
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Appendix 3: Continued Heritage Property Index Ex-colonies sample >



World sample Nicaragua Niger Nigeria Norway Oman Pakistan Panama Paraguay Peru Philippines Poland Portugal Romania Russia Rwanda Saudi Arabia Senegal Sierra Leone Singapore Slovak Republic Slovenia South Africa Spain Sri Lanka Sudan Suriname Swaziland Sweden Switzerland Syrian Arab Republic Tanzania Thailand Trinidad and Tobago Tunisia Turkey Uganda Ukraine United Arab Emirates United Kingdom United States Uruguay Venezuela, RB Vietnam Yemen, Rep. Zambia Zimbabwe



Avg. protection against risk of expropriation Ex-colonies sample



World sample Singapore Slovak Republic Somalia South Africa Spain Sri Lanka Sudan Suriname Sweden Switzerland Syrian Arab Republic Tanzania Thailand Togo Trinidad and Tobago Tunisia Turkey Uganda United Arab Emirates United Kingdom United States Uruguay Venezuela, RB Vietnam Yemen, Rep. Zambia Zimbabwe
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Appendix 4: Univariate Regressions OLS and IV Estimation Ex-Colonies World (OLS) OLS 2SLS 1 2 3 Dependent Var: Log GDP



Ex-Colonies World (OLS) OLS 2SLS 4 5 6 Dependent Van: Domestic Credit



Avg. protection against risk of expropriation # of observations Adj. R-squared



0.548∗∗∗ (0.036) 117 0.51



0.554∗∗∗ 0.533∗∗∗ (0.063) (0.062) 62 62 0.55 0.55



12.035∗∗∗ (1.803) 114 0.32



11.037∗∗∗ 19.000∗∗∗ (2.235) (3.244) 61 61 0.36 0.36



Heritage Private Property Index # of observations Adj. R-squared



0.779∗∗∗ (0.065) 138 0.51



0.664∗∗∗ 0.664∗∗∗ (0.094) (0.109) 60 60 0.38 0.38



17.838∗∗∗ (2.049) 135 0.33



26.971∗∗∗ 26.971∗∗∗ (4.995) (4.995) 59 59 0.33 0.33



Dependent Var: Gross Capital Formation Avg. protection against risk of expropriation # of observations Adj. R-squared Heritage Private Property Index # of observations Adj. R-squared



0.636∗∗ (0.296) 123 0.04 1.250∗∗∗ (0.440) 142 0.05



0.936∗ (0.481)



1.139∗∗ (0.479)



62 0.09



62 0.07



1.237∗ (0.691)



1.237∗ (0.724)



60 0.03



60 0.03



Dependent Van: Gross Fixed Capital Formation 0.682∗∗ (0.287) 122 0.05 1.340∗∗∗ (0.416) 141 0.06



0.982∗∗ (0.472)



1.235∗∗∗ (0.465)



62 0.09



62 0.09



1.196∗ (0.715)



1.196∗ (0.715)



60 0.03



60 0.03



Note: Standard errors are in parentheses. Significance level: ∗∗∗ at 1%, ∗∗ at 5%, ∗ at 10%. Each coeffient represents a separate univariate regression.
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