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Abstract:

This paper seeks to quantify the impact of non-market institutional transaction costs on cross-country economic performance. Our evidence from a cross-country panel data regression analysis reveals a persistent and robust negative effect of increasing transaction costs on the path of economic growth. The growth-enhancing effects of lower transaction costs are confirmed after controlling for possible sources of endogeneity and further demonstrated in a cross-country growth model calibration. Moreover, the results provide evidence that transaction cost might indeed be central to the study of structural growth mechanisms, suggest the importance of contractual relations and indicate their significant impact on cross-country economic performances over time. 
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1. Introduction
Understanding why some countries grow and others fail to do so is one of the most remarkable puzzles in modern literature on economic growth and one of the most pressing public policy issues. In recent years, new institutional economics has addressed precisely these fascinating issues and begun to take shape as a highly ambitious economic discipline. Yet, despite the voluminous literature on new institutional economics, a theoretical consensus on what impact transaction costs have on cross-country economic growth is still well beyond reach. The previous groundbreaking empirical studies attempting to measure the actual level of transaction costs have actually paved the way towards conclusive quantification. However, further progress in the empirical study of transaction costs awaits the empirical identification of the critical institutional dimensions and their impact on economic growth patterns. 
     Without the concept of transaction costs it might be impossible to understand how an economic system works, analyze many of its problems and identify the factors or mechanisms of economic growth. Coase (1988, 1994) also suggests that one should pay attention to the world of positive transaction costs. In such a world, the law should play a crucial role in determining how resources are used and thus also have a crucial impact on economic growth (Coase, 1994, 1998). North (1990) states that “the inability of societies to develop effective, low-cost enforcement of contracts is the most important source of both historical stagnation and contemporary underdevelopment in the third World.” Williamson (1985, 1996) and Matthews (1986), in contrast, stress transaction costs’ vital importance in long-term relationships and argues that institutions do matter and are susceptible to analysis. In addition, Acemoglu (2009) argues that the process of economic growth and the sources of economic performance differences across nations are some of the most interesting, important and challenging areas of modern social science. 
Our work contributes to the new institutional economics literature by considering the interrelationships between economic growth patterns and the external, non-market transaction costs of the legal system. The cross-country regression analysis that is performed offers additional evidence in support of the profound insights of Coase (1988), Demsetz (1968), Cheung (1969), North (1990, 2005), McCloskey and Klamer (1995), Williamson (1975, 1998), Glaeser, La Porta, Lopez-de-Silanes and Shleifer (2004), Acemoglu and Johnson (2005), Acemoglu et al. (2001, 2002, 2005) and Cooter and Schafer (2012). 
The obtained estimates imply a negative and robust relationship between transaction costs and cross-country economic growth. Moreover, the evidence suggests that a higher institutional, legal and non-market transaction costs decrease the growth and level of per capita output. In particular, our estimates indicate that increasing the amount of transaction costs by 10 percentage points would reduce per capita output by between 1.02 percent and 4.28 percent, respectively, after controlling for population growth, the investment/GDP ratio and the possible endogeneity of transaction costs. Our estimated augmented Solow model and extended structural cross-country growth model with transaction costs suggest that the amount of transaction costs rather than large-scale infrastructure investment contributes significantly to economic growth. Essentially, our estimates point to the significantly negative effects of increasing transaction costs on economic performance, which remain robust across specific measures of transaction costs over time.
The main implications of the estimated structural growth model with endogenous transaction costs, population growth, physical and human capital accumulation are that there is an inevitably strong and systemic effect of institutional, legal, non-market transaction costs on the level of per capita income. Higher non-market transaction costs triggered by the formal institutional framework for market exchange are significantly more likely to impede the economic growth path both between countries and over time.
Further, the estimated effects suggest the importance of contractual relations and of substantial heterogeneity in non-market transaction costs. The underlying formal and informal institutional framework for market exchange is possibly the key to understanding why some societies have been plagued by failure and mired in poverty, while others have forged ahead and attained high income and welfare levels. Such non-market transaction costs of the functioning of economic system of exchange are also intrinsically insightful since they are common among firms within a single country but differ across countries. Moreover, they might represent a static reflection (estimation) of the sheer volume of non-market transaction costs in assessed countries.
    This article attempts to make three major contributions to the literature. First, it incorporates the concept of external transaction costs – costs of the legal system – caused by the underlying structure of the formal institutional framework, regulatory barriers and contractual enforcement for economic exchange and market participation into the standard economic theory of growth. Second, it attempts to estimate and identify the effect of cross-country differences in transaction costs on economic performance over time employed in a standard Solow growth framework and extended structural growth model. Third, in line with Coase’s (1998) proposition, the article offers further empirical insights into the world of positive transaction costs, and suggests that cross-country differences in the cost of contract enforcement may be considered as some of the most important causes of large differences in income and welfare levels between countries. In addition, it provides support for Coase (1988, 1998), North (1990) and Williamson’s (1996) arguments that in the world of positive transaction costs the law (i.e. the costs of the legal system) might play a crucial role in the pursuit of efficiency and thus might also have a significant impact on economic growth. 
This, strictly positive, analysis of transaction costs employs a sample of 139 countries for the period 2003–2012 from World Bank Doing Business database. The level of non-market transaction costs is measured by exploiting seven categories (encompassing 24 sub-categories) of institutional, non-market, firm-level transaction costs (those seven categories are: a) costs of contract enforcement; b) time, costs and recovery rate of insolvency procedures; c) cost, procedures and enforcement time of property rights; d) costs of cross-border trading; e) costs of tax enforcement; f) costs of construction permits; and finally g) costs of starting an economic activity).

However, several significant caveats should be stated. Namely, the availability of data represents an inherent objective limitation on the scope of our results. Since it is impossible to acquire data on the whole spectrum of transaction costs (i.e. on the ex-ante transaction costs of searching, negotiating, drafting, polishing, persuading and monitoring), we focus solely on those 24 sub-categories that are linked to non-market transaction costs caused by the underlying structure of the formal legal institutional framework. Moreover, this article employs data that is readily available although far from ideal and its validity has in recent years also triggered an extensive scholarly discussion (Djankov et. al. 2002; Arruñada 2007; Klick, 2010; Spamann 2010). Interpreting this data requires an outmost caution since the measure of speed in the survey is imperfect (speed says nothing about the normative quality). In other words, the lack of all-encompassing data in essence represents an intrinsic limit of our investigation. It should also be noted that our paper is not assessing the normative, substantive content and impact of different legal rules, but merely evaluates legal rules in their formal institutional setting (i.e. law as an institution).
      This article is organized as follows. In Section 2 we provide a survey on existing empirical research and a definition of transaction costs (transaction costs variables). We also show that the literature so far has not assessed the impact of transaction costs on economic growth. Section 3 presents the rationale behind the choice of weights and for our focus on non-market, institutional enforcement transaction costs, while Section 4 discusses the conceptual framework of economic growth. Section 5 outlines the assessment of the data, addresses their controversy and methodology used in this study. Section 6 then discusses the results and presents our main findings and controls the robustness of our findings, while Section 7 concludes by summarizing the key findings of the paper.
2. Relevant literature 

This section identifies several different definitions of the transaction cost concept, tries to compress them into a single general definition, offers a review of previous empirical research and identifies the need for the further quantitative assessment of transaction costs’ impact on economic growth. 
           In the original formulation by Coase (1937, 1988, 1998) and North (1990), transaction costs are defined as “the cost of using the price mechanism” or “the cost of carrying out a transaction by means of an exchange on the open market.” Arrow (1969), De Geest (1994), Williamson (1996) and Parisi and Posner (2013) insightfully define transaction costs as the costs of running the economic system of exchange – the costs of exchange. For example, when Robinson Crusoe was alone on the island, there were no transaction costs – as soon as Friday arrived and they started working together, transaction costs appeared (De Geest, 1994). Here, one should note that transaction costs are not costs like the production costs or precaution costs (which Robinson would also have if one wanted to have the optimal pollution on his island), but merely the costs of economic exchanges. Coase’s (1960) definition of transaction costs in fact encompasses ex ante costs (before the exchange) associated with search and negotiation, and ex post costs (after exchange) of monitoring and enforcement. Transaction costs are hence the costs of economic exchange and are the aggregate of search, negotiation (bargaining, decision, drafting) and enforcement costs (Goldberg, 1985; Cooter and Ulen, 2008; Ogus, 2009; Mackaay, 2013; Arrunada, 2013; Parisi, 2014).
          The empirical work in transaction cost economics is fruitful and a complete overview would exceed the limitations of this article. Excellent literature surveys are provided in Allen (2011), Williamson and Masten (1999), Schaefer and Ott (2004), Klaes (2000), Polinsky and Shavell (2007), van der Beek (2011), MacKaay (2013), Trebilcock and Prado (2011), Ulen (2013), Douma and Schreuder (2012), Parisi and Posner (2013), Arrunada (2013) and Parisi (2014). The empirical literature on transaction costs seriously tests hypotheses and therefore, by its very existence, refutes the assertion that transaction cost economics is tautological (Allen, 2011). 
    However, most of the property rights and neoclassical empirical studies are of the comparative static variety and attempt to test transaction cost hypotheses using various proxies for asset specificity, uncertainty, measurement costs, friction and other transaction cost variables in reduced-form equations (Allen, 2011). Yet, in fact, only two studies have attempted to measure the actual (real) level of transaction costs.

    The first and perhaps most ambitious of these is by Wallis and North (1986) who tried to measure the entire transaction sector of the economy over 100 years. They show that the proportion of US GNP corresponding to the transaction sector grew from 25 percent in 1870 to 45 percent in 1970. The more developed the economy, the larger the size of the transaction sector. A more recent study of the Australian economy reveals a similar pattern: the size of the transaction sector grew from 32 percent in 1911 to 60 percent in 1991 (Dollery and Leong, 1998). However, Davis has pointed out that Wallis and North’s estimate is not robust for even small changes in the line that separates “transactions” from “production” (Davis, 1986). The robustness and definition problem then also explains why Wallis and North are both the first and the last to tackle transaction costs on such a grand scale (Allen, 2011). On the other hand, McCloskey and Klamer (1995) suggest that a persuasive and judgmental part of transaction costs represents one-quarter of US GDP.
    One can find a narrower approach to measuring organisation costs in Masten, Meehan and Snyder (1991) article on the subject. They indicate that overall organization costs represent about 14 percent of total costs for the components and activities of naval shipbuilders. Moreover, they find that the transaction costs of dealing across a market interface rise greater the potential for holdups in a given transaction. These authors also note that much of the empirical literature proxies only “the hazards of market exchange” and ignores the internal costs of governance.
    In addition, Helland and Klick (2013) argue that statistical identification is one of the most fundamental problems in recent literature on the relationship between specific legal institutions and economic or financial development since it is impossible to claim with any confidence that the observed correlations provide evidence of causality. The estimated relationships might merely be the result of omitted variable bias. Klick (2010) also observes that the empirical tools that drove the credibility revolution in applied microeconomics are simply unsuitable for making causal inferences in the context of institutions. Despite their tremendous influence, the empirical estimates from legal origins literature are simply not credible.
     More recently, Acemoglu and Johnson (2005) exploited exogenous variation in both types of institutions driven by colonial history and document strong first-stage relationships between property rights institutions and the determinants of European colonization strategy and between contracting institutions. They find that property rights institutions have a first-order effect on long-run economic growth, investment, and financial development (Acemoglu and Johnson, 2005). Arrunada (2013) argues that public land and company registries strengthen property rights, reduce transaction costs and facilitate economic growth. In contrast, Glaeser, La Porta, Lopez-de-Silanes and Shleifer (2004), for example, argue that human capital is a more basic source of wealth than institutions are.
    In conclusion, given the importance of institutions for economic growth and the allocation of resources, non-market transaction costs may be an important additional mechanism affecting cross-country patterns of growth. Anticipating our results, our investigation casts an optimistic view and contributes to the existing scholarly literature: our cross-country panel data regression analysis reveals a persistent and robust negative effect of rising transaction costs on the path of economic growth.
3. Measuring Cross-Country Transaction Costs

Our attempt to measure transaction costs across countries is based on the institutional dimensions of the costs incurred when firms participate in the market. Specifically, we focus on external transaction costs – costs of the legal system – caused by the underlying structure of the formal institutional framework, regulatory barriers and contract enforcement for economic exchange and market participation. Institutional (legal) transaction costs of the functioning of economic system of exchange are common among firms within a single country but differ across countries since our aim is estimate and identify the effect of cross-country differences in transaction costs on economic performance. Compared to earlier attempts to estimate the share of transaction costs in GDP (Wallis & North, 1986), our approach emphasizes non-market, institutional enforcement transaction costs captured by the extent of formal institutional regulations as originally advocated by De Soto (2003). In this respect, our approach represents an attempt to establish the amount of transaction costs across countries by employing various measures which indicate the persistence of transaction costs and respective differences between countries.

We investigate the level of transaction costs across countries by employing the Doing Business Report for the period 2003–2012 (World Bank, 2013) to measure the cost to firms of institutional business regulations. The level of costs is measured by exploiting seven different aspects of institutional, non-market, firm-level transaction costs and is presented in Table 1. 
          First, ease of doing business measures officially required procedures along with the time and cost borne by the entrepreneur to formally operate their commercial business. The ease of starting a business captures the institutional barriers and costs involved in starting a business and participating in the market (Djankov et al., 2002) such as the number of procedures to start a business, number of days to start a business, cost of starting a business (in % of per capita income), and paid-in minimum capital (% of per capita income).  

          Second, the ease of dealing with construction permits measures the official procedures, number of days and the cost in the construction industry to build a warehouse. The ease of dealing with construction permits captures non-market institutional barriers and the costs borne by a firm in participating in the market. 
          Third, the ease of property registration measures the sequence of official procedures a firm needs to comply with to purchase a property from another firm and to transfer the property title to the buyer’s name to be used for: (i) expanding the business; (ii) as collateral for acquiring loans; and (iii) selling the property to another firm. In addition, this indicator takes account of the number of days needed to complete the property registration procedure and the official cost of completing the registration. 
          Fourth, the ease and administrative burden of paying taxes measures the difficulty of paying taxes and mandatory contributions for firms. This indicator considers the firm-level number of hours per year needed to prepare and pay corporate income tax, value-added tax and labor tax as well as the total tax rate in percent of commercial profit. The ease of paying taxes indicator captures the extent of the administrative burden and the time firms must spend to meet their fiscal obligations (Djankov et al., 2010). 
          Fifth, the cost of international trade encompasses the cost of international market access and participation. The cost of trading across borders measures the time and cost associated with exporting and importing a standardized cargo container of goods by sea transport. This indicator considers the number of official import and export procedures as well as the time needed to complete the procedures and the overall cost per standardized cargo container. The cost of trading across borders captures the economic and institutional barriers to international trade and market participation (Djankov et al., 2008).
Table 1: Non-Market Institutional Transaction Costs

	1. Starting a Business

	# Procedures to start a business
	# Days to start a business

	Cost of starting a business (% per capita income)
	Paid-in minimum capital (% per capita income)

	2. Dealing with Construction Permits

	# Procedures to deal with
	# Days to deal with procedures
	Cost of dealing with construction permits (% per capita income)

	3. Property Registration

	# Procedures to register a property
	# Days to register a property
	Cost of property registration (% per capita income)

	4. Paying Taxes

	# Hours to pay taxes per year
	Total tax rate (% of commercial profit)

	5. Trading Across Borders

	# Documents to export
	# Days to export
	Export cost (USD per container)

	# Documents to import
	# Days to import
	Import cost (USD per container)

	6. Contract Enforcement

	# Days to enforce the contract
	Cost of contract enforcement (% original claim)
	# Procedures to enforce the contract

	7. Resolving Insolvency

	# Years to resolve insolvency procedure
	Cost of resolving insolvency

(% debtor’s estate)
	Recovery rate

(cents per USD to the creditor)


Sixth, the ease of contract enforcement measures the efficiency of the judicial system in resolving a commercial dispute. The efficiency of the courts is decomposed into three distinctive indicators: (i) number of procedures to enforce the contract through the legal procedure, including filing and serving the documents, the trial and the judgment and its enforcement; (ii) number of days required to complete procedures; and (iii) cost required to complete procedures. Time to complete procedures is counted from the moment the plaintiff decides to file a lawsuit until the final payment, including waiting periods. Cost to complete procedures excludes bribes and is measured as the percentage of the claim and consists of court costs, enforcement costs and average attorney fees. The ease of contract enforcement captures the amount of non-market transaction costs caused by the possible inefficiency of the judicial system in enforcing contracts (Djankov et. al., 2003).
Seventh, the resolving insolvency indicator encompasses the time, cost and outcome of insolvency proceedings considering domestic entities. The indicator is derived from data from questionnaire responses by local practitioners of insolvency proceedings and bankruptcy systems. The indicator takes into account the time for creditors to recover the credit expressed in the number of calendar years, and the cost of the proceedings as a percentage of the value of the debtor’s estate. The total cost of insolvency proceedings consists of court fees, insolvency administrator fees, legal fees, assessor fees, auctioneer fees and other related fees. In addition, the insolvency indicator comprises the recovery rate for creditors. The recovery rate is measured as cents in the dollar recuperated by creditors through firm reorganization, liquidation or debt enforcement proceeds and denotes the present value of recovered debt. The recovery rate is calculated once the official costs of insolvency proceedings and foreclosures are deducted, including the depreciation of equipment (Djankov et al., 2008). In Table A1, a more detailed description is provided of the transaction cost indicators considered in our attempt.
The level of non-market transaction costs is measured by the linear scaling transformation for each indicator through the normalization and rescaling of the indicator variable:
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where 
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 is the transaction cost indicator j for country i at time t, 
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 denotes a transaction cost variable for each distinctive institutional category of non-market transaction costs and 
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 represents the vector of variable values for each indicator. A linear scaling transformation confers several advantages over alternative options to determine the level of transaction costs. First, an array of specific non-market transaction costs is denoted in a different unit such as number of days and procedures, which hinders the consistent estimation and interpretation of the transaction-cost effect on cross-country economic growth. Second, rescaling the transaction costs on a range between 0 and 100 allows us to observe the response of the change in the outcome of interest to the change in the amount of transaction costs. And, finally, a linear-rescaling-based transformation method allows us to observe whether different types of non-market transaction costs affect the outcome of interest to a different degree. This is especially important for distinguishing between specific institutional dimensions of transaction costs with respect to cross-country economic performance.

Further, the constructed disaggregated measure of cross-country, non-market transaction costs in (1.1) is composed to form an aggregate measure of transaction costs by constructing a weighted index:
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where 
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 is the aggregate weighted average of non-market transaction costs across the range of seven categories shown in Table 1, 
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 is the sample weight for each specific sub-category, and 
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 is the transaction cost indicator from each specific category for country i at time t.          

           The constructed overall measure in Eq. (2) allows us to distinguish between aggregate and disaggregate institutional effects of non-market transaction costs on cross-country economic performance and assess the possible differences in respective effects. The construction of the single transaction costs index ultimately depends on the distribution of the weights. Therefore, aggregating decomposed measures of transaction costs into a single index is important since it determines the representation of each category and sub-category in the common measure which is being used to establish the cross-country effect of transaction costs on the path of economic growth. In this respect, constructing a single measure should aim at consistency and reasonable unbiasedness to capture both the importance of distinct categories of transaction costs and their validity with respect to explaining differences in cross-country economic performances. The weight distribution in Eq. (1.2) is based on simple proportional weights for a cross-sectional series where n denotes the number of transaction cost categories and is constructed repeatedly for each time period in the panel. Each category is assigned the proportional weight in the probability distribution in constructing the single index of non-market transaction costs. The proportional weight distribution approach ensures the balanced representation of specific categories of transaction costs in the aggregate index. For instance, a proportional weight distribution provides an equal treatment of the cost of paying taxes and the difficulty of contract enforcement in the single index, which ensures that subsequent growth effects are reasonably unbiased for a given cross-country distribution of transaction costs, whereas applying the weight distribution with unequal weights could yield inconsistent effects since countries with a lower cost of paying taxes and more difficult contract enforcement might experience an artificially lower amount of transaction costs if the former category is assigned a higher weight in construction of the index while the latter category is neglected even though it might be vital  for revealing the level of transaction costs. Therefore, a proportional weight distribution allows for a more parsimonious, flexible and consistent measure of country-level, non-market transaction costs, especially with respect to the structural effect on economic growth.

4. Conceptual Framework

The effects of transaction costs on cross-country economic performance over time are considered in a standard Solow growth framework, as envisaged by Mankiw et al. (1992). The aim is to construct a framework in which the effect of transaction costs on economic performance takes place. Consider the aggregate production function in continuous time in the general form:
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The world consists of the set of economies, i=1,2…N in continuous time. Each country has access to the Cobb-Douglas production function with constant returns to scale to produce the unique final good in the economy:
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where Y denotes the final output of country i at time t, K is the physical capital stock, H is the stock of human capital, L denotes the labor input and A is the level of technology. We assume that countries differ in the amount of capital stock, human capital endowment and level of technology and therefore experience a different steady-state output path. Let 
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 denote the respective country-specific savings rate for physical capital and human capital stock. Labor input grows proportionally at the rate 
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 and denotes the population growth. Further, the level of technology captures the level of know-how in producing the final output and grows exponentially over time
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. Essentially, we assume countries differ in the initial technology level, 
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, but share the same growth rate. Since countries differ in their respective population, savings and technology parameters, per capita output will diverge from the common path. Therefore, heterogeneous technology parameter and endowment differences lead to cross-country differences in output per capita alongside a country-specific balanced growth path. Each country will experience a different growth trajectory as a result of its initial technology level. Assuming a Harrod-neutral type of technology, the stock of capital per effective unit of labor is:
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where k* and h* denote steady-state values for the stock of physical capital (k*) and human capital (h*) of country i at time t. The stock of physical capital and human capital depreciates at the rate 
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 at it which is accumulated with the savings rates. The capital stock evolves alongside country-specific savings rates, depreciation rates, population growth and technology through the fundamental law of motion:
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Considering output per effective unit of labor, letting (1.7) and (1.8) equal zero and plugging them into (1.5) and (1.6), we arrive at the steady-state capital stock:
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          (1.10)
which implies that the steady state is determined jointly by savings rates, technology level, depreciation rate and the respective returns to scale for physical and human capital, α and β. Consequently, dividing the final output by effective units of labor and considering (1.9) and (1.10), we arrive at the per capita output path for each individual country:
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          (1.11)
where countries differ in their level of technology, Ai,t and respective growth parameters. The output per capita relationship suggests that initial technology differences trigger the growth rate of per capita output over time and lead to cross-country differences in final output per capita conditional on the steady-state capital stock. By log-linearization of (1.11), we arrive at the balanced intertemporal income growth trajectory:
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           (1.12)
where 
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 is the savings rate for physical capital stock and is proxied by the investment/GDP ratio, 
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 is the savings rate for human capital stock and is proxied by average years of schooling. Moreover, 
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 denotes stochastic disturbances capturing the fraction of cross-country per capita income variation unexplained by physical and human capital accumulation. We first consider a simple growth model with a Solow-Swan restriction which implies no human capital. The key implication of the constructed augmented growth model in Eq. (1.11) is that the per capita income path over time is primarily determined by the physical and human capital input and technology level which represent the core of cross-country income differences.
          We first consider a multidimensional augmented structural Solow growth model with country-specific transaction costs conditional on population growth, technology level, and physical and human capital accumulation:
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where the key parameter of interest is 
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 which measures the effect of transaction costs, 
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, on the per capita income path over time conditional on the steady-state path of physical and human capital over time. The key assumption in the structural growth model in Eq. (1.12) is that countries differ in their level of technology whilst sharing the common growth rate over time, the level of physical and human capital, and the amount of transaction costs as captured by the reconstructed, cross-country transaction cost parameter, 
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5. Data and Methodology

5.1. Empirical Methods

We construct the structural long-term cross-country growth model with transaction costs to estimate and identify the causal relationship between transaction costs and economic growth. Controlling for unobserved heterogeneity, the long-term growth model specification is constructed:
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where y* is per capita income of country i at time t, 
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 is the level of technology, 
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 is unobserved cross-country heterogeneity (country-fixed effects) in economic performance, 
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 is a vector of growth determinants from Eq. (1.12) such as population growth, investment/GDP ratio and average years of education, and u denotes the stochastic disturbance. Whereas country-fixed effects capture baseline heterogeneity in per capita income distribution across countries, time-fixed effects capture unobserved technology shocks, affecting the growth of per capita GDP over time. Cross-country heterogeneity and technology shocks in the baseline specification capture unobserved systematic spatial effects and intertemporal shocks which we control for in order to address omitted variable bias and provide a consistent estimation of the transaction cost parameter.

The primary coefficient of interest in Eq. (1.14) is 
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 which denotes the effect of transaction costs on cross-country economic performance. Since the institutions determining transaction costs are not directly observed, 
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. Because the unobserved set of institutions shaping the amount of transaction costs is absorbed by the stochastic disturbance, the exogeneity assumption for the level of transaction costs is violated because 
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 suggests that the constructed transaction cost variable is endogenously determined by the set of institutions unobserved in the balanced income path relationship in (1.13) and possibly absorbed by the stochastic disturbance.

We address the endogeneity of transaction costs and the pitfalls of the OLS estimator by deploying a valid set of observable instruments for the constructed level of transaction costs. A valid instrumental variable, denoted z, should satisfy two key criteria: (i) instrument exogeneity and (ii) instrument relevance to prevent the reverse causality triggered by omitted variable bias. This implies that an instrument (z) should be uncorrelated with the structural stochastic disturbance, 
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. The latter implies that the observable instrument should be significantly correlated with the amount of transaction costs, 
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 to compute the IV estimator and consistently address the institutional endogeneity of transaction costs. Under a zero conditional mean assumption, 
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(1.15)
yields a consistently estimated effect of transaction costs on per capita income if the covariance between the instrument and structural stochastic disturbance is zero conditional on the non-zero correlation between the observable instrument and transaction costs. If the exogeneity and relevance criteria are satisfied, the IV estimator is consistent in a large sample disregarding the standard deviation of the stochastic disturbance and transaction costs denoted as 
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5.2. A Note on the Endogeneity of Transaction Costs

The endogeneity of transaction costs is addressed empirically by deploying two instruments to satisfy the exogeneity and relevance criteria. Since the level of transaction costs is inevitably determined by the structure of formal and informal institutions (North, 1990), both cross-country formal and informal institutional settings of the rule of law are considered an instrument for the level of transaction costs to address the endogeneity, the omitted variable bias in (1.12) and the reverse causality. When the formal and informal institutional framework is omitted from the effect of transaction costs, its impact on economic performance is both biased and inconsistent.

     First, we consider the level of property rights security from the Index of Economic Freedom (Heritage Foundation, 2013) as a formal institutional instrument for the level of transaction costs. The constructed variable is based on the cross-country assessment of an individual’s ability to accumulate private property secured by laws that are fully enforced by the state. The index partly reflects international differences in the quality and extent of contract enforcement whilst providing a clear assessment of the quality of the formal institutional framework with respect to the enforcement of contracts. The index is scaled between 0 and 100, where higher values indicate stronger security and enforcement of property rights. Since more secure property rights largely indicate a more favorable growth-enhancing formal institutional framework, a non-zero correlation between security of property rights and economic performance is expected. Second, we consider the freedom from corruption variable from the Index of Economic Freedom as an informal institutional instrument for the level of transaction costs. The constructed variable reflects the degree of freedom from corruption and is scaled from 0 to 100, where higher values indicate a lower perceived level of corruption. Since a higher amount of transaction costs is partly an outcome of a deleterious informal institutional framework that supports rent-seeking rather than growth, a non-zero correlation between the reconstructed level of transaction costs and freedom from corruption is expected.
     The first-stage relationship between transaction costs and the observable instruments that takes place is:
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where 
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 is the first-stage stochastic disturbance. The underlying coefficients of interest are 
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, capture the first-stage effect of the formal and informal institutional framework on the level of transaction costs across countries. Crucially, the exogeneity restriction is established since a zero correlation between instruments and stochastic disturbances in the structural growth model in Eq. (1.14) , 
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, is established to allow a consistent effect of transaction costs on cross-country economic performance (
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) and to ascertain instrument validity between the index of property rights security and stochastic disturbance in the structural endogenous growth model in Eq. (1.14) to establish the validity of the instruments.
     In Figure 1, panel (a) exhibits the relationship between the constructed transaction costs and the index of property rights security. The estimated relationship clearly suggests that societies with more secure property rights tend to experience significantly lower transaction costs. The sample coefficient from a separate pooled OLS regression of 
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 and is statistically significant at 1 percent with standard errors adjusted for the number of country clusters. Moreover, cross-country institutional differences in the security of property rights account for 55 percent of transaction cost variance across countries. The estimated relationship clearly indicates that the index of property rights security is a relevant instrument for the level of transaction costs.

     Panel (b) in Figure 1 depicts the relationship between the constructed transaction cost variable and freedom from corruption for our panel of countries. Similarly, the estimated relationship between transaction costs and freedom from corruption suggests that societies suffering from widespread corruption tend to experience a significantly higher burden of transaction costs. The sample coefficient from a pooled OLS regression of 
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 and is statistically significant at 1 percent along with clustered standard errors to allow possible serially correlated disturbances and heteroscedasticity. Between-country differences in the degree of corruption explain about 60 percent of the international per capita income variance, holding everything else constant. Under the exogeneity assumption, the index of property rights security and freedom from corruption are the exogenous sources of variation in per capita income but only through the respective effects on the cross-country level of transaction costs. Both instruments point to a systematic non-zero correlation with transaction costs and therefore fulfill the relevance criterion. Hence, since both instruments are absorbed from the stochastic disturbance in structural relationship in Eq. (1.14) into the first-stage relationship in Eq. (1.16), the exogeneity assumption is maintained to provide a consistent estimate of the transaction cost coefficient.
Figure 1: Transaction Costs and Instrument Validity
	(a) Transaction Costs and Security of Property Rights
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	(b) Transaction Costs and Freedom from Corruption
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	Notes: both bivariate regressions are based on a pooled OLS estimator. Standard errors are adjusted for the number of country-specific clusters to allow for possible serially correlated disturbances and a heteroscedastic distribution of error variance.


5.3. Data

Our sample consists of 139 countries for the period 2003–2012. In Table A2, the geographical composition and coverage of the sample is presented. The data on per capita GDP are from Economic Research Service (2013). Per capita GDP is adjusted for PPP at 2005 constant prices. The variable investment/GDP ratio captures the contribution of physical capital stock to output per capita change over time. The share of investment in GDP is constructed using the data on gross fixed capital formation from the World Bank (2013). Gross capital formation consists of outlays and additions to fixed assets of the economy, including net changes in inventory levels. Fixed assets include land improvements, plant, machinery, equipment purchases, construction of roads and railways and construction of schools, offices, hospitals, residential dwellings, and commercial and industrial buildings. Inventories comprise stocks of goods held by firms to meet temporary and unexpected fluctuations in the production and sales. Net acquisitions are also included in the gross capital formation. The contribution of human capital formation to output per capita growth is captured by the average years of education variable.

The data on average years of education are from Van Leeuwen et al. (2013). Average years of education encompasses the total population aged 15 and above. The variable is calculated separately to remedy existing methodologies such as those found in Barro & Lee (2010) and Cohen & Soto (2007). The methodology is based on census-based estimates and the subsequent interpolation of the time-series between benchmark years uses the perpetual inventory method originally proposed by Barro & Lee (1993). The average of the backward and forward estimation is used to remove upward and downward bias by adjusting attainment levels for differences in enrollment ratios in primary, secondary, and tertiary education. Mortality rates and dropout rates are assumed constant per decade which, after taking the average prediction from both methods, leads to unbiased, consistent and continuous estimates of average years of education.
The data on working-age population are from the International Labor Organization (2013). The working-age population comprises economically active people aged 15 and above who supply labor for the production of goods and services during a specified period. The economically active population also comprises armed forces personnel, seasonal and part-time workers as well as first-time jobseekers despite national variations in the treatment of such groups, whereas homemakers, other unpaid caregivers and workers in the informal sector are excluded from the labor force. In Table 2, key descriptive statistics for the baseline variables are presented for each variable. The standard deviation is decomposed into a between-country component and a within-country component. The former captures the cross-country dispersion in the underlying variables, while the latter captures the within-country variable dispersion over time. Cross-country income per capita differences in our sample are large and persistent, ranging from the highest level observed in Norway to the lowest level observed in Zimbabwe. Dispersion in per capita GDP around its mean is clearly substantial across countries, while the within-country intertemporal variation in per capita GDP is considerably smaller. A similar pattern is observed in the distribution of average years of education where substantial cross-country heterogeneity is present, whereas a smaller degree of between-country differences is present in the investment/GDP ratio and the rate of working-age population growth. Our sample encompasses 1,390 country-level observations which is sufficiently large to impose the assumption of large-sample asymptotic consistency of the underlying parameters from the sample. The data on the instruments for the level of transaction costs, namely (i) the security of property rights and (ii) freedom from corruption, are from the Heritage Foundation (2013). The index of property rights security is based on the quantitative categorical assessment of the ability of individuals to accumulate property secured by full legal enforcement of protection. The index of freedom from corruption is based on the level of insecurity in economic relationships. Both indices are constructed for 139 countries and establish the exogenous variation in cross-country per capita GDP, affecting the level of transaction costs in the first stage.

Table 2: Descriptive Statistics for the Baseline Variables

	
	Obs
	Mean
	Overall SD
	Between SD
	Within

SD
	Min
	Max

	Panel A: Baseline Panel Variables
	

	Real GDP Per Capita
	1,390
	10,119
	14,564
	14,581
	942.94
	28.42
	70,541

	Average Years of Education
	1,390
	8.612
	3.301
	3.277
	0.479
	0.611
	15.968

	Investment/GDP Ratio
	1,390
	23.384
	7.363
	6.324
	4.309
	2.00
	75.63

	Working-Age Population Growth
	1,390
	1.909
	1.838
	1.493
	1.079
	-5.074
	17.426

	Transaction Cost Institutions
	1,390
	22.114
	7.647
	7.444
	1.866
	5.00
	45.80

	Panel B: Institutional Instruments for Transaction Costs

	Security of Property Rights
	1,380
	45.167
	23.390
	23.048
	4.403
	0.00
	95.00

	Freedom from Corruption
	1,380
	40.409
	22.270
	21.903
	4.396
	4.00
	99.00


The data on transaction costs are constructed based on Equations (1) and (2) using the indicators of non-market transaction costs from the Doing Business Report for the period 2003–2012. The measures of transaction costs are derived simultaneously using indicators such as the cost of starting a business, cost of dealing with construction permits, cost of property registration, cost of paying taxes, cost of contract enforcement and cost of resolving insolvency. Each indicator of non-market transaction costs is normalized between 0 and 100, where higher values indicate a higher amount of transaction costs, thus impeding economic exchange and hindering firm-level market participation. In Table 3, key descriptive statistics are presented for the level of specific transaction costs across the seven categories discussed in Table 1. The estimated key parameters of our sample indicate that mean levels of transaction costs suggest a substantial cross-country variation in the amount of non-market transaction costs. Peculiar differences are observed not only across transaction cost categories but also within individual categories. For instance, the descriptive statistics indicate substantial differences and heterogeneity across countries in the number of procedures to start a business, whereas these differences are considerably smaller in the number of days and cost to start a business as well as the minimum capital requirements. A similar pattern is present in the cost of dealing with construction permits and the cost of property registration. Although countries differ substantially in terms of the number of procedures and days needed to deal with permits and register a property, a smaller degree of variation is observed for the cost of dealing and registration in a multidimensional cross-country perspective. Equally persistent heterogeneity is observed for the cost of paying taxes since the differences in the number of hours needed to pay taxes and the total tax rate (in the share of commercial profit) are substantial across countries, but to a smaller degree within countries over time although tax burden and regulation seem to have changed consistently across our estimation period. The cost of international trade is decomposed into the number of procedures and days needed to export and import a standard cargo container.

Table 3: Descriptive Statistics for Transaction Costs

	
	Obs
	Mean
	Overall SD
	Between SD
	Within

SD
	Min
	Max

	Cost of Starting a Business

	# Procedures to a Start Business
	1,390
	41.663
	19.261
	16.809
	9.499
	0
	100

	# Days to Start a Business
	1,390
	17.284
	16.620
	14.215
	8.687
	0
	100

	Cost of Starting a Business
	1,390
	1.041
	3.486
	2.175
	2.729
	0
	100

	Paid-in Minimum Capital
	1,390
	0.348
	2.831
	1.171
	2.579
	0
	100

	Cost of Dealing with Construction Permits

	# Procedures in Dealing with Construction Permits
	1,390
	19.184
	13.359
	12.891
	3.654
	0
	100

	# Days to Deal with Construction Permits
	1,390
	16.335
	12.216
	11.693
	3.659
	0
	100

	Cost of Dealing with Construction  Permits
	1,390
	4.410
	9.201
	8.448
	3.718
	0
	100

	Cost of Property Registration

	# Procedures to Register a Property
	1,390
	35.664
	17.482
	17.006
	4.276
	0
	100

	# Days to Register a Property
	1,390
	7.231
	9.555
	8.044
	5.198
	0
	100

	Cost of Property Registration
	1,390
	20.400
	17.912
	17.216
	5.134
	0
	100

	Cost of Paying Taxes

	# Annual Hours to Pay Taxes
	1,390
	12.469
	11.727
	11.234
	3.487
	0
	100

	Total Tax Rate
	1,390
	12.174
	10.383
	9.702
	3.779
	0
	100

	Cost of International Trade

	# Documents to Export
	1,390
	32.251
	12.166
	13.580
	6.838
	0
	100

	# Days to Export
	1,390
	22.569
	18.635
	18.023
	4.952
	0
	100

	Cost to Export
	1,390
	16.502
	15.210
	14.723
	4.000
	0
	100

	# Documents to Import
	1,390
	32.251
	12.167
	13.580
	6.838
	0
	100

	# Days to Import
	1,390
	23.683
	19.103
	18.211
	5.954
	0
	100

	Cost to Import
	1,390
	14.603
	12.598
	11.987
	3.991
	0
	100

	Cost of Contract Enforcement

	# Days to Enforce Contract
	1,390
	33.654
	19.843
	19.709
	2.792
	0
	100

	Cost of Contract Enforcement
	1,390
	19.024
	18.889
	18.760
	2.674
	0
	100

	# Procedures to Complete Contract Enforcement
	1,390
	46.496
	17.936
	17.908
	1.752
	0
	100

	Cost of Resolving Insolvency

	# Years to Resolve Insolvency Procedure
	1,390
	25.640
	14.721
	14.265
	3.815
	0
	100

	Cost of Resolving Insolvency
	1,390
	20.165
	15.704
	15.676
	1.570
	0
	100

	Recovery Rate
	1,390
	61.895
	25.652
	25.367
	4.328
	0
	100


The estimated parameters highlight considerable normalized differences in the cost of international market participation where a greater degree of cross-country variance is evident in the time and number of procedures needed to export/import. The most persistent cross-country heterogeneity is embedded in the cost of contract enforcement which indicates the efficiency of judicial institutions in enforcing contracts and resolving commercial disputes. The estimated parameters from Table 3 highlight that the greatest amount of non-market transaction costs in contract enforcement is found in the cost and number of days needed to complete full contract enforcement although each of the three distinctive categories exerts a similar degree of cross-country variation, as captured by the between-country standard deviation. Similarly, significant and persistent cross-country differences are evident from the estimated base parameters in the cost of resolving insolvency where by far the largest differences are present in the recovery rate and to a lesser extent in the cost of resolving insolvency and time to resolve insolvency procedure. From a general perspective, the greatest amount of non-market transaction costs is observed in the: (i) recovery rate; (ii) number of procedures in contract enforcement; and (iii) number of procedures to start a business. On the other hand, the lowest level of estimated non-market transaction costs is observed for: (i) minimum capital requirements; (ii) cost of starting a business; and (iii) number of days to register a property.
The differences in the level of the reconstructed non-market transaction costs across countries are both large and persistent, which points to heterogeneous distributional dynamics in transaction costs across countries in cross-section and over time. In Figure 2, the cross-country distribution of non-market transaction costs is constructed using a Kernel density estimator for a conditional distribution function. The level of transaction costs is constructed using a weighted matrix of non-market transaction cost indicators. The evidence inevitably uncovers a twin-peak distributional curve for our sample of 139 countries in the period 2003–2012. A bimodal type of distribution implies that countries are divided into two larger clusters with respect to the amount of transaction costs. The first cluster consists of low-transaction-cost countries whereas the second cluster comprises countries with medium-transaction costs. The share of countries in the high-transaction-costs category is low although the density curve in Figure 2 is not monotonically decreasing, especially at high levels of transaction costs.
Figure 2: Cross-Country Heterogeneity in Non-Market Transaction Costs
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6. Results

6.1. Baseline Results

In Table 4, the baseline OLS regression estimates of the effect of transaction costs on per capita output are presented, excluding control variables and instrumental variables. The effect of transaction costs is estimated across seven multiple categories. Since non-market transaction costs are normalized between 0 and 100, a unit change in the level of transaction costs is equivalent to the percentage change and its impact on economic performance. In column (1), the effect of costs of starting a business on cross-country economic performance is examined. The estimates reveal a negative and statistically significant relationship between transaction costs and cross-country economic growth. The results point to a strong and persistent effect of the removal of barriers to entry on per capita output. For instance, our estimates imply that a 10 percentage point decrease in the cost of starting a business is likely to raise per capita output by 1 percent, holding other covariates fixed. Similarly, a strong effect is observed for minimum capital restrictions, number of procedures and days to start a business. These results highlight the conspicuous link between the barriers to entry and cross-country income per capita differences. In addition to the greater likelihood of market participation, the removal of barriers to entry most likely delivers a significant stimulus to economic growth since countries with a greater degree of free entry are those most likely to achieve higher growth and per capita output. In addition, the cost of starting a business jointly accounts for about 17 percent of the cross-country per capita output variance.
In column (2), the effect of dealing with construction permits on cross-country economic performance is examined. Although the evidence does not point to a systematic relationship between the number of procedures and cross-country output per capita, the number of days to deal with construction permits and the cost of dealing seem to exert a strong, significant and persistent effect on the cross-country income differences. Invoking the estimated coefficients, increasing the costs of dealing with construction permits by 10 percentage points would, according to our estimates, reduce per capita output by 0.7 percent, holding the effect of other covariates and determinants of growth fixed. The evidence highlights an important caveat since countries providing lower economic costs of dealing with construction permits and a shorter time span for acquiring permits seem to achieve higher per capita output growth, most likely as a result of spurring investment and entrepreneurial activity. On the other hand, the evidence indicates that countries with substantial administrative and bureaucratic barriers in dealing with construction permits suffer significantly from lower economic growth and per capita output. In column (3), the effects of the difficulty of registering a property are examined. The evidence suggests that, whereas the number of days and procedures to complete property registration procedures does not seem to impact economic performance across countries, there is a strongly indicative negative effect of the cost of property registration on cross-country economic growth. In fact, a 10 percentage point increase in the cost of property registration, on average, yields 0.3 percent lower per capita output. Therefore, a costlier and more burdensome property registration code can be considered a significant impediment on economic growth through its deterrent effects on entrepreneurial entry and investment. In column (4), the effects of the cost of paying taxes are examined. Strong evidence indicates an inverse relationship between the administrative burden and firm-level complexity of the tax system and cross-country economic performance. Our estimates show that a 10 percentage point rise in the number of hours needed to pay taxes per year would lead to a 0.2 percent decrease in per capita output and a similar magnitude of the effect is established for the annual tax rate in the share of commercial profit.
Table 4: Basic OLS Regression for Transaction Cost Institutions and Economic Growth

	
	Cost of Starting a Business
	Dealing with Construction Permits
	Costs of Property Registration
	Cost of Paying Taxes
	Cost of International Trade
	Cost of Contract Enforcement
	Cost of Resolving Insolvency

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	# Procedures to Start a Business
	-.012* (.006)
	
	
	
	
	
	

	# Days to Start a Business
	-.018** (.008)
	
	
	
	
	
	

	Cost of Starting a Business
	-.109** (.043)
	
	
	
	
	
	

	Paid-in Minimum Capital
	-.038*   (.019)
	
	
	
	
	
	

	# Procedures in Obtaining Construction Permits
	
	-.004       (.009)
	
	
	
	
	

	# Days in Dealing with Construction Permits
	
	-.029*** (.007)
	
	
	
	
	

	Cost of Dealing with Construction Permits
	
	-.071*** (.012)
	
	
	
	
	

	# Procedures in Registering Property
	
	
	-.007       (.007)
	
	
	
	

	# Days to Register a Property
	
	
	-.016       (.011)
	
	
	
	

	Cost of Property Registration
	
	
	-.037*** (.006)
	
	
	
	

	# Hours to Pay Taxes
	
	
	
	-.026*      (.015)
	
	
	

	Total Tax Rate (%)
	
	
	
	-.017**    (.007)
	
	
	

	# Documents to Export
	
	
	
	
	-.019**    (.009)
	
	

	# Days to Export
	
	
	
	
	-.030        (.023)
	
	

	Cost to Export
	
	
	
	
	. 071***  (.021)
	
	

	#Documents to Import
	
	
	
	
	-.056***  (.008)
	
	

	# Days to Import
	
	
	
	
	-.025**    (.020)
	
	

	Cost to Import
	
	
	
	
	-.061**    (.023)
	
	

	# Days to Enforce Contract
	
	
	
	
	
	-.005       (.005)
	

	# Procedures to Enforce Contract
	
	
	
	
	
	-.029*** (.007)
	

	Cost of Contract Enforcement
	
	
	
	
	
	-.039*** (.006)
	

	# Years to Resolve Insolvency
	
	
	
	
	
	
	.018**    (.008)

	Cost of Resolving Insolvency
	
	
	
	
	
	
	-.005       (.006)

	Recovery Rate
	
	
	
	
	
	
	-.055*** (.005)

	Constant Term
	9.029*** (.291)
	8.927*** (.271)
	9.209*** (.309)
	8.600*** (.252)
	9.698*** (.265)
	10.35*** (.324)
	11.08*** (.138)

	
	
	
	
	
	
	
	

	Observations
	1,390
	1,390
	1,390
	1,390
	1,390
	1,390
	1,390

	F-Test (Prob>F)
	14.02 (0.000)
	21.15 (0.000)
	14.96 (0.000)
	4.86 (0.009)
	12.21 (0.000)
	27.04 (0.000)
	131.29 (0.000)

	R2
	0.1782
	0.2321
	0.1995
	0.0540
	0.4307
	0.3587
	0.5829

	Notes: the dependent variable is the natural log of real per capita GDP at 2005 constant prices in US$. Standard errors are adjusted into 139 clusters to account for a possible heteroscedastic distribution of the stochastic component and serially correlated error terms, using a Huber-White sandwich estimator to provide heteroscedasticity-robust t-statistics for each sample coefficients and remove inconsistencies arising from a biased OLS variance estimator and correlated residuals. Standard errors are denoted in parentheses for each empirical specification. Asterisks denote a statistically significant sample coefficients at 10% (*), 5% (**) and 1% (***).


A more burdensome tax regulation with respect to corporate income tax, employer-based social contributions, property taxes, dividend and capital gains tax, financial transactions tax, waste collection tax, vehicle tax, road tax and other taxes borne by firms most likely creates persistent non-market transaction costs. By increasing transaction costs, the greater tax burden thereby diverts resources away from the productive sector to the unproductive transaction sector, raising the number of hours and share of taxes paid by firms. The estimated effects of hours to pay taxes and total tax rates are consistent with the view that the tax complexity, administrative and bureaucratic regulation of the tax system exacerbate direct non-market transaction costs which lower both growth and per capita output in a cross-country perspective. Therefore, our estimates imply that countries with a simpler and less burdensome firm-level tax code not only enjoy higher per capita output but also a better institutional environment for economic growth. In column (5), the multiple effects of international trade costs on cross-country economic performance are examined. The estimated coefficients largely correspond to the expectations since higher costs of international market participation such as the number of procedures and days needed to export/import exerts an inverse relationship on per capita output across countries. Thus, countries with a lower degree of institutional openness to international trade tend to experience a worsening economic performance, a lower growth rate as well as lower per capita output. The estimated effects are consistent with the view that institutional barriers to international trade divert firm-level resources into the compliance-based transaction sector or the informal sector and thereby create a welfare loss.
In column (6), a baseline OLS regression is presented for the effect of contract enforcement on cross-country economic performance. The estimates suggest that higher costs of contract enforcement such as court costs, enforcement costs and attorney fees correspond to lower per capita output and lower growth. For instance, our estimated OLS model specification points to a 0.29 percent reduction in per capita output following a 10 percentage point increase in the number of procedures; and a 0.39 percent reduction in output per capita if the costs of contract enforcement increase by 10 percentage points. Both estimated coefficients are statistically significant at 1 percent, suggesting a persistent and systematic relationship between the quality and costs of contract enforcement and cross-country economic performance. Moreover, non-market transaction costs related to the cost of contract enforcement account for 35 percent of the cross-country income per capita variance.
In column (7), baseline regression results for the effect of insolvency costs on per capita output are presented. The evidence reveals an interesting pattern. Whereas countries with higher per capita output tend to experience a longer duration of insolvency procedures, there is no evidence that greater costs of resolving an insolvency would tend to exert a negative effect on economic performance. This could possibly reflect the fact that insolvency procedures exhibit a longer duration and provide a more accurate assessment of debt recovery and insolvency proceedings in high-income countries whereas countries with weaker institutional development encounter a shorter duration of insolvency procedures and yet a more inefficient institutional setting for resolving insolvency. Such an institutional pattern is evident in the estimated effect of the recovery rate on cross-country economic performance. The estimated coefficients arguably suggest an invariably large and significant effect of the recovery rate on output per capita. In comparison to previous indicators of non-market transaction costs, a higher scale of the recovery rate implies a decrease in cents per creditor’s dollar in insolvency and debt enforcement proceedings. For instance, our estimated model specification suggests that a 10 percentage point increase on the recovery rate scale would decrease output per capita, on average, by 0.55 percent. This highlights the robust relationship between the quality of debt enforcement and cross-country economic performance because countries with a more prudent and efficient debt enforcement mechanism tend to experience higher growth and a more viable institutional environment to encourage economic growth.
In Table 5, the structural long-term growth model specification is estimated with transaction costs. Standard errors are clustered at the country level to allow for arbitrary heteroscedasticity and serially correlated disturbances. In columns (1) and (2), the textbook Solow model with physical capital is featured with a Solow-Swan restriction (β=0) based on Eq. (1.11). In both specifications of the textbook Solow model, the evidence suggests that higher non-market transaction costs decrease the growth and level of per capita output. In particular, increasing the level of transaction costs by 10 percentage points would, according to our estimates, reduce per capita output by 0.48 percent after controlling for population growth and the investment/GDP ratio. The effect of the investment/GDP ratio on per capita output is insignificant once the effect of transaction costs is controlled for. The implication of the estimated textbook Solow model suggests that the level of transaction costs rather than large-scale infrastructure investment contributes significantly to economic growth. In column (2), the base textbook Solow model specification is extended with time-fixed effects, allowing for unobserved technology shocks, affecting output per capita, which does not alter the baseline effect of transaction costs on cross-country growth performance. In columns (3) and (4), an augmented Solow growth model with human capital is estimated without a Solow-Swan restriction (
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). Compared to the textbook Solow model, the contribution of human capital formation to cross-country economic performance is large and statistically significant since a 10 percent increase in average years of education is associated with a 0.6 percent increase in output per capita after controlling for other covariates.
Table 5: Transaction Costs in the Solow Growth Model

	
	Textbook Solow Model
	Augmented Solow Model

	
	(1)
	(2)
	(3)
	(4)
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	-.158**

(.078)
	-.160**

(.079)
	-.093

(.079)
	-.095

(.080)
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	.052

(.229)
	.052

(.231)
	-.058

(.224)
	-.059

(.226)
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	.661***

(.159)
	.661***

(.159)
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	-.047***

(.016)
	-.048***

(.018)
	-.034**

(.016)
	-.035**

(.017)

	Constant Term
	2.116

(1.429)
	2.249

(1.514)
	1.175

(1.415)
	1.324

(1.519)

	
	
	
	
	

	Institutional Controls
	Yes
	Yes
	Yes
	Yes

	Time-Fixed Effects
	No
	Yes
	No
	Yes

	# Clusters
	136
	136
	136
	136

	
	
	
	
	

	Observations
	1,226
	1,226
	1,226
	1,226

	F-Test

(Prob>F)
	86.18

(0.000)
	34.50

(0.000)
	90.34

(0.000)
	39.79

(0.000)

	R2
	0.6362
	0.6369
	0.6642
	0.6649

	Notes: the dependent variable is the natural log of real per capita GDP at 2005 constant prices in US$. The set of institutional controls consists of the (i) security of property rights and (ii) freedom from corruption. Standard errors are adjusted for a possible heteroscedastic distribution of error variance and serially correlated stochastic disturbances using a Huber-White sandwich estimator. Standard errors are clustered at the country level. Time-fixed effects in specifications (2) and (4) are jointly significant at 1%. Asterisks denote statistically significant panel regression coefficients at 10% (*), 5% (**) and 1% (***).


Essentially, our estimates point to significantly negative effects of rising transaction costs on economic performance because a 10 percentage point increase in the amount of transaction costs would decrease per capita output by 0.3 percent, after holding the effect of other growth determinants fixed. In column (4), the effects remain unchanged when we allow for unobserved technology shocks which do not alter the estimated base effects. In the Solow growth model settings, the effect of transaction costs on cross-country economic performance is equally strong and robust in its magnitude as the effect of human capital formation, as conventionally emphasized by the standard growth literature. Moreover, the insignificance of the investment/GDP ratio with respect to output per capita could be explained by the absorption of the investment/GDP effect into the constant term which captures the baseline technology level and renders the investment/GDP coefficient insignificant across the set of specifications in Table 5.
The main implications conveyed by the Solow model’s estimates of transaction cost-growth nexus with population growth, physical and human capital accumulation inevitably highlight the strong and systemic effect of non-market transaction costs on the level of per capita income. Higher non-market transaction costs (i.e. the institutional transaction costs affected by the different legal systems), triggered by the formal institutional, legal framework for market exchange, are significantly more likely to impede the economic growth path both between countries and over time. Panel estimates of the textbook and augmented Solow models reveal a robust link between the level of non-market transaction costs and cross-country economic performance. For instance, a high burden of non-market transaction costs exhibits a growth-retarding effect and welfare loss even after the structural growth determinants are controlled for. Therefore, the main caveat established on the basis of the estimated growth model in Table 5 concerns large and persistent cross-country per capita income differences. If the correlation implies causality, the estimated effects suggest that wide heterogeneity in non-market transaction costs and the underlying formal and informal institutional framework for market exchange is possibly the key to understanding why some societies have been plagued by failure and mired in poverty, while others have forged ahead and attained high income and welfare levels. For instance, countries with the highest absolute and relative levels of non-market transaction costs are Sub-Saharan African countries (Congo DR, Chad, Central African Republic), whereas the lowest non-market transaction costs are observed in high-income OECD and non-OECD countries such as Singapore, New Zealand, Norway and Finland.


6.2. Transaction Costs and Paths of Economic Growth: A Natural Experiment

Wide gaps in transaction cost levels across countries could thereby substantiate the causal mechanism whereby rising non-market transaction costs impede economic performance through deterrent effects on market access, entrepreneurial entry, and higher costs of international trade. Moreover, higher transaction costs amplify the institutional path dependence which results in a vicious cycle of institutional distortions such as more costly contract enforcement, costlier and more inefficient insolvency procedures, higher costs of paying taxes, a greater administrative burden concerning property registration and higher costs of dealing with construction permits. These institutional distortions discourage entrepreneurial entry and capital formation since market participation in pursuit of economic exchange is costly which undermines the ability to undertake productive investment, consequently diverting resources into an unproductive transaction cost mechanism. Finally, institutional distortions triggered by non-market transaction costs create persistent barriers to economic growth because an environment plagued by extensive transaction costs outside the market is simply not conducive to cooperation, social trust and productive investment in human and physical capital which is the central engine driving the ability of nations to ignite growth and improve the standard of living over time. Hence, our results confirm North’s (1990) observation of the deleterious effects of transaction costs on economic performance, namely that “the inability of societies to develop effective low-cost enforcement of contracts is the most important source of both historical stagnation and contemporary underdevelopment of the Third World,” since “third-world countries are poor because the institutional constraints that define a set of payoffs to political/economic activity do not encourage productive activity.”
Yet the estimated effects of non-market transaction costs do not convey a full pattern with respect to the large differences in welfare and per capita income across countries. Although the Solow growth model in Table 5 confirms the importance and relevance of differences in transaction costs in accounting for the share of international per capita income variation, it neglects the endogeneity of non-market transaction costs and the possible sources of exogenous variation in order to identify the effect on per capita income and welfare level which results in biased and possibly inconsistent effects.

In Table 6, instrumental variable two-stage estimates (IV-2SLS), based on Eq. (1.12) and (1.14), are presented with an extension of the structural Solow growth model with human capital accumulation. Panel A exhibits the endogenous cross-country growth model specification, whereas Panel B presents first-stage OLS regressions for transaction costs as an endogenous variable. In the first stage, the constructed level of non-market transaction costs is regressed on (i) the indicator of security of property rights and (ii) freedom from corruption as exogenous sources of variation in per capita income. In the second stage, the level of per capita income is regressed on the estimated level of non-market transaction costs to address omitted variable bias, isolate possible reverse causality and identify the effects of transaction costs on welfare levels across countries. Standard errors are adjusted for the number of country clusters to allow for possible heteroscedasticity and serially correlated disturbances within and between countries as well as over time. In column (1), the overall level of transaction costs, based on Eq. (1.2), is considered as the general measure of non-market transaction costs across countries in the IV-2SLS structural regression of per capita income on transaction costs. The evidence uncovers significant differences in the magnitude of coefficients between the augmented Solow model in Table 5 and the structural model of growth with endogenous transaction costs. Once we address the omitted variable bias and allow for the endogenous determination of transaction costs, the estimated coefficient rises significantly. Therefore, the structural model suggests that a 10 percentage point increase in non-market transaction costs is most likely to decrease the welfare level, captured by per capita income level, by 2.09 percent which is both large and statistically significant at 1 percent. When the conditional expectation function is evaluated at real-valued parameters, the estimated coefficients imply large cross-country income differences as an outcome of the varying transaction cost levels. For instance, the difference in transaction costs between Norway and Mexico predicts an 8.08-fold income gap between the two countries [exp(-.204×(8-18))], whereas the observed mean income gap between the two countries is 8.17-fold which is close to our predicted difference. Similarly, varying levels of non-market transaction costs exhibit a large income gap between the United States and Portugal since the predicted income per capita difference between the two is 2.8-fold whereas the observed income gap is 2-fold. Moreover, once the varying levels of non-market transaction costs are taken into account, there appears to be no discernable and significant effect of human capital accumulation and the investment/GDP ratio on the levels of income and welfare.
In the first stage, the instruments exhibit a strong and systematic effect on the amount of non-market transaction costs. Both first-stage instrument coefficients correspond to the prior expectations since societies with better protected and more secure property rights and less corruption tend to experience lower non-market transaction costs. The first-stage F-test on the excluded instruments further confirms the relevance of the property rights security indicator and freedom from corruption as instruments to the level of non-market transaction costs and as exogenous sources of variation in cross-country income levels. Since two instruments are imposed on a single endogenous variable, there is a possibility that overidentifying restrictions fail, which questions the validity of the instruments. The Hansen J-test of overidentifying restrictions is performed to gauge the possibility of instrument invalidity using the finite-sample GMM estimator developed by Hansen (1982) and Hansen et al. (1996). Under the null hypothesis, both instruments in the first-stage relationship are uncorrelated with the stochastic disturbance term in the structural growth model with the level of non-market transaction costs as a single endogenous variable. In addition, under the null hypothesis, both instruments are correctly excluded from the first-stage relationship. For an efficient GMM estimator, the resulting test statistic is the value of the minimized value of the GMM criterion function. In this respect, the HAC estimator is adopted to provide a consistent test statistic for overidentifying restrictions in the presence of serially correlated disturbances and heteroscedasticity which allows observations to be correlated within groups. The evidence from column (1) strongly indicates the non-rejection of the null hypothesis, implying the validity of both instruments and exclusion restrictions. The p-value on the Hansen J-test statistic is sufficiently high not to reject the null hypothesis and maintain overidentifying restrictions. In a similar vein, the estimated effects of non-market transaction costs on cross-country economic performance show whether the structural relationship withstands the endogeneity of transaction costs. In this respect, the endogeneity assumption is tested using the endogeneity test from the seminal contributions of Wu (1973, 1974) and Hausman (1978). Under the null hypothesis, the amount of non-market transaction costs is considered exogenous where the estimated covariance matrix ensures non-negative test statistics. Equivalently, the null hypothesis implies that the IV-2SLS estimates are biased and inconsistent compared to the OLS estimator, and that there is no evidence to confirm the endogeneity of transaction costs. Similarly, the null hypothesis is rejected suggesting and confirming the endogeneity assumption for non-market transaction costs which provides strong evidence that the level of transaction costs is endogenously determined by the security of property rights and freedom from corruption. In general, the IV-2SLS estimates highlight the inconsistency of the OLS estimator since the effect of transaction costs on cross-country economic performance is underestimated by a factor of 4.4. Therefore, the failure to address the endogeneity of transaction costs and omitted variable bias leads to inconsistent and downward-biased effects with respect to cross-country economic performance.
In the next step, the effects of categorical indicators of non-market transaction costs on the path of economic growth are examined. In column (2), non-market transaction costs are represented by the cost of starting a business which proxies the ease of entrepreneurial entry. The results suggest that raising the costs of starting a business by 10 percentage points would decrease the income level by 3.26 percent. The estimated effects suggest large long-term gains of free entry and market access with respect to the path of growth and welfare level. In the first stage, both instruments are statistically significant at 10 percent, suggesting that societies with better protected property rights and less widespread corruption are more likely to have lower costs of starting a business. In the first stage, exclusion restrictions do not fail and the endogeneity assumption is maintained based on the rejection of the null hypothesis from the Wu-Hausman test. In columns (3) and (4), the ease of dealing with construction permits and the ease of property registration are used as measures of non-market transaction costs. The estimates confirm the large gains from lower transaction costs with respect to the welfare level. 
Table 6: Instrumental Variables Estimation of the Extended Model Specification

	
	Overall Transaction Cost
	Cost of Starting a Business
	Dealing with Construction Permits
	Costs of Property Registration
	Cost of Paying Taxes
	Cost of International Trade
	Cost of Contract Enforcement
	Cost of Resolving Insolvency

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	Panel A: Endogenous (Second Stage) Empirical Specification
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	-.008

(.052)
	.048

(.069)
	-.186***

(.055)
	-.013

(.132)
	-.248**

(.101)
	-.008

(.062)
	.211**

(.107)
	.039

(.037)
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	-.173

(.291)
	-.353

(.411)
	-.234

(.455)
	-.573

(.550)
	.115

(.771)
	-.074

(.395)
	-.464

(.632)
	-.015

(.294)
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	.301

(.205)
	.248

(.347)
	.829**

(.379)
	.080

(.532)
	.755

(.484)
	.526

(.337)
	-.767

(.667)
	.554***

(.171)

	
[image: image88.wmf]TC


	-.209***

(.016)
	-.326***

(.046)
	-.320***

(.053)
	-.280***

(.051)
	-.428***

(.072)
	-.141***

(.018)
	-.225***

(.037)
	-.102***

(.008)

	
	
	
	
	
	
	
	
	

	Observations
	1,380
	1,380
	1,380
	1,380
	1,380
	1,380
	1,380
	1,380

	# Clusters
	136
	136
	136
	136
	136
	136
	136
	136

	
	
	
	
	
	
	
	
	

	F-Test

(Prob> F)
	83.59

(0.000)
	22.80

(0.000)
	29.90

(0.000)
	13.88

(0.000)
	18.36

(0.000)
	41.47

(0.000)
	16.77

(0.000)
	76.32

(0.000)

	Wu-Hausman Endogeneity Test

(Prob> χ2)
	35.14

(0.000)
	54.51

(0.000)
	50.28

(0.000)
	52.00

(0.000)
	43.62

(0.000)
	47.95

(0.000)
	46.57

(0.000)
	38.42

(0.000)

	Hansen J-Test for Overidentifying Restrictions

(Prob> χ2)
	0.064

(0.801)
	0.648

(0.420)
	0.273

(0.601)
	0.530

(0.466)
	1.456

(0.228)
	0.391

(0.531)
	0.023

(0.878)
	0.092

(0.762)

	Panel B: Reduced-Form (First-Stage) OLS Regressions for Transaction Costs

	Security of Property Rights
	-.068**

(.032)
	-.077*

(.047)
	-.064

(.054)
	.006

(.055)
	-.106

(.070)
	-.042

(.065)
	-.041

(.072)
	-.144**

(.074)

	Freedom from Corruption
	-.179***

(.031)
	-.083*

(.042)
	-.096*

(.053)
	-.186***

(.062)
	-.020

(.063)
	-.322***

(.077)
	-.188***

(.073)
	-.362***

(.075)

	
	
	
	
	
	
	
	
	

	Stock-Staiger Robust F-Test on Excluded Instruments
(Prob>F)
	801.47

(0.000)
	138.09

(0.000)
	154.60

(0.000)
	116.79

(0.000)
	75.53

(0.000)
	291.69

(0.000)
	143.84

(0.000)
	693.15

(0.000)

	Adjusted R2
	0.6506
	0.2556
	0.2099
	0.2356
	0.1155
	0.3717
	0.4018
	0.5942

	Notes: the dependent variable in Panel A is the natural log of real per capita GDP at 2005 constant prices in US$. In Panel B, the dependent variable in the reduced-form specification is the estimated level of transaction costs for a specific category. Country-clustered standard errors are estimated using a 2-step GMM estimator and are consistent for arbitrary heteroscedastic distribution of the error variance and within-country serially correlated disturbances. Sample coefficients are estimated by minimization of the distance criterion function from the population moments using a sample weighting matrix. An efficient weighting matrix is the estimated inverse of the orthogonal covariance matrix. Hansen's J statistics is corrected to allow for the correlation of residuals within countries. Endogeneity statistics is corrected for finite-sample properties using an estimated covariance matrix of the full set of orthogonality conditions. The F-test on joint instrument significance in the first stage is consistent for heteroscedasticity and autocorrelation using the Hahn-Hausman criterion to ensure (i) first-order asymptotic assumptions given the size of the sample, and (ii) a consistent finite-sample approximation of estimated coefficients.


For instance, decreasing the difficulty of dealing with construction permits by 10 percentage points on the normalized scale yields a 3.2 percent rise in per capita income level whereas the income level would rise by 2.8 percent if the costs of property registration on the cross-country normalized scale were reduced by the same amount. Interestingly, the first-stage evidence supports the claim that countries with less corruption, rather than with less security of property rights per se, tend to experience lower non-market transaction costs, captured by the cost of dealing with construction permits and cost of property registration. In column (5), the level of non-market transaction costs is captured by the cost of paying taxes and its effects on per capita output is examined. The estimated effect on output is both large and statistically significant. This suggests that a 10 percentage point increase in the difficulty of paying taxes, rather than the share of taxes in GDP, is associated with a 4.28 percent decline in per capita output, after controlling for population growth, the investment/GDP ratio and human capital accumulation. Moreover, once the effect of transaction costs is accounted for, there is little evidence to confirm the significance of physical and human capital accumulation with respect to cross-country economic performance. This readily advocates the importance of a low-cost institutional framework for facilitating the path of economic growth. In the first stage, greater security of property rights and a smaller degree of corruption correspond to lower non-market transaction costs. In column (6), the baseline cross-country IV-2SLS growth model is replicated using the cost of international trade to proxy for the level of non-market transaction costs. Beforehand, the first-stage evidence underlines the instrument validity since societies with less corruption and better protected property rights are significantly more likely to experience lower transaction costs, captured by the difficulty of paying taxes. In the second stage, the transaction costs coefficient is both large and significant. The magnitude of the effect suggests that a country with 10 percentage point lower international trade costs should have 4.09-fold higher per capita income which roughly corresponds to the observed per capita output difference between Singapore and Lithuania. Hence, the results confirm the importance of low-cost access to international trade for a sustainable economic performance. The evidence also demonstrates relatively large welfare losses and a backlash from high-cost international market access which diverts resources away from productive activity into transaction-cost-generating activities such as rent-seeking, bribery and corruption which act as a buffer to acquire protection against persistent transaction costs due to costly international market participation. In the second stage, the endogeneity assumption is maintained since the null hypothesis is rejected and the overidentifying restriction test reconfirms the instrument validity in the first-stage for the level of non-market transaction costs.
In columns (7) and (8), the costs of contract enforcement and resolving insolvency, capturing the amount of non-market transaction costs, are examined with respect to cross-country economic performance. The ease of contract enforcement underlines the efficiency of the judicial system in resolving commercial disputes whereas the ease of resolving insolvency captures the difficulty of debt enforcement for creditors in recovering debt. First, in column (7) the evidence suggests substantial welfare losses from a more difficult and costlier contract enforcement regime. The estimated contract enforcement coefficient demonstrates considerable income differences across countries due to the contrasting levels of efficiency of courts in enforcing contracts. A country with low-cost contract enforcement is significantly more likely to embark on the path to a higher income level than a high-cost contract enforcement society. For instance, a country with 10 percentage points less difficult and costly contract enforcement should, according to our natural experiment, experience a 9-fold higher per capita income level [exp(-.225)×10] which corresponds to the observed income difference between the United Kingdom and Peru. Therefore, cross-country differences in the cost of contract enforcement, which facilities market exchange and participation, can be considered some of the most important causes of large differences in income and welfare levels between countries. The first-stage evidence, which confronts exogenous sources of income variation across countries, shows that less corruption and greater security of property rights facilitate low-cost contract enforcement, which allows us to identify the effect of transaction costs on cross-country income levels. A similar pattern emerges in column (8) where the effects of cross-country variation in the cost of resolving insolvency on per capita income level are examined. The estimated endogenous effects highlight an inverse relationship between economic performance and the cost of resolving insolvency. Countries with lower costs and less stringent insolvency resolving procedures are significantly more likely to experience better growth and a higher income level as a result of more efficient and less costly debt enforcement procedures and creditor recovery. For a country with 10 percentage points more efficient insolvency and debt enforcement procedures we expect a 2.7-fold higher income per capita level, which corresponds to the observed income difference between the United States and the Czech Republic. A more efficient debt enforcement regime and the underlying insolvency procedures facilitate the quality of the institutional environment by reducing the uncertainty in the credit market and providing the incentives to avoid moral hazard through creditor protection. On the cross-country level, less efficient debt enforcement creates uncertainty and impedes firm participation through creditor protection by lowering the recovery rate which offsets rising non-market transaction costs and deteriorates the path of economic performance over time. The evidence based on our natural experiment confirms that the effect of non-market transaction costs on economic growth across countries remains robust to alternative model specifications and different measures of transaction costs.

5.3. Non-Market Transaction Costs and Cross-Country Convergence: Model Calibration


The evidence based on the baseline OLS regressions and the IV-2SLS natural experiment demonstrate large welfare gains from lower non-market transaction costs by improving the path of growth and development. The ultimate question concerns whether reducing non-market transaction costs and subsequent institutional improvements narrow global income inequality, leading to the cross-country convergence of output per capita.


To this end, we perform a cross-sectional regression of output per capita on population growth, the investment/GDP ratio and human capital accumulation as advocated by Mankiw et al. (1992) and add our constructed non-market transaction cost variable to the baseline model specification. The goal is to perform model calibration in order to examine whether lower transaction costs trigger cross-country convergence. Each variable is averaged over the estimation horizon to deliver and estimate the augmented cross-country growth model based on Eq. (1.12) and the Cobb-Douglass production function. In Table 7, an augmented cross-sectional Solow growth model is estimated. Panel C exhibits the baseline cross-country regression. In column (1), the base sample comprises the entire set of 139 countries. The evidence demonstrates that a higher income level results from human capital accumulation and low non-market transaction costs. Once the effect of transaction costs is controlled for, there is no evidence of significant welfare gains from a higher investment/GDP ratio. Since the estimated cross-country income differences in column (1) are triggered by substantial heterogeneity in per capita income distribution, in column (2) oil-producing countries are excluded from the base sample based on OPEC
 membership to remove outliers resulting from the extreme income variation between oil producers and non-oil producers. Overall, the results remain intact, confirming the importance of human capital accumulation and non-market transaction costs in determining cross-country income levels. Specifically, countries with greater human capital accumulation, proxied by average years of education, and lower non-market transaction costs tend to achieve higher growth and improve the path of economic development substantially, measured by per capita income level. In column (3), the augmented Solow growth model is replicated for a sample of OECD countries. The estimated model specification reiterates the importance of human capital accumulation and non-market transaction costs in determining cross-country income levels. The key difference lies in the magnitude of human capital effects which is large for OECD countries and moderate for the base sample and non-oil producers. The opposite holds for the transaction cost effect which is moderate for the base sample and non-oil producers whilst it is lower in the OECD sample, suggesting larger gains from lower non-market transaction costs at lower levels of income and development.
Table 7: Cross-Section Estimation of the Augmented Solow Growth Model

	
	Base Sample
	Non-Oil Producing Sample
	OECD Sample

	
	(1)
	(2)
	(3)

	Panel C: Baseline Cross-Country Regression
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	-.892

(.750)
	-1.421*

(.839)
	.618

(.402)
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	-.511

(.400)
	-.459

(.408)
	-.984

(.608)
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	.871***

(.169)
	.778***

(.186)
	1.323***

(.457)

	TC
	-.137***

(.016)
	-.140***

(.017)
	-.084***

(.016)

	Constant
	8.442***

(2.337)
	7.016***

(2.488)
	12.961***

(2.283)

	
	
	
	

	Panel D: Restricted Cross-Country Regression
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	.850

(.141)
	.866***

(.147)
	.187

(.448)

	TC
	-.137***

(.015)
	-.142***

(.017)
	-.098***

(.016)

	Constant
	6.758***

(.986)
	6.967***

(.956)
	10.548***

(2.441)

	
	
	
	

	Implied α
	.459

(.141)
	.464

(.147)
	.157

(.448)

	Restriction F-Test

(Prob>F)
	36.14

(0.000)
	34.67

(0.000)
	0.17

(0.679)

	Restriction F-Test on Joint Significance of Transaction Costs

(Prob>F)
	81.65

(0.000)
	70.57

(0.000)
	33.99

(0.000)

	
	
	
	

	# Countries
	139
	127
	31

	R2
	0.6682
	0.7011
	0.5548

	F-Test

(Prob>F)
	152.69

(0.000)
	145.49

(0.000)
	18.74

(0.000)

	Notes: the dependent variable is the natural log of real GDP per capita (US$). In the baseline cross-section specification, we set δ=0.05 similar to Mankiw et al. (1992). Standard errors are adjusted for heteroscedasticity and serially correlated residuals using the Huber-White sandwich estimator. Standard errors are denoted in parentheses and indicate statistically significant sample coefficients at 1% (***), 5% (**) and 10% (*)


Panel D exhibits a restricted cross-sectional augmented Solow model. Since the effect of the investment/GDP ratio is not statistically different from zero, the focus is on human capital accumulation and non-market transaction costs as cross-country income determinants. The evidence based on the restricted regression demonstrates large gains from human capital investment and lower non-market transaction costs, especially for less developed countries in lower income groups. Moreover, human capital investment and institutional differences in the level of non-market transaction costs account for 66.8 percent of international income per capita variation and the share of variance drops to 55 percent for the OECD sample.
In the next step, the regression parameters from column (1) in Panel D are considered to perform the model calibration where our goal is to examine whether lower non-market transaction costs possibly lead to cross-country convergence in per capita output levels. We first consider the baseline level of technology (
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) which is denoted by the constant term. Based on the cross-sectional distribution of mean non-market transaction costs, four specific equilibria are established: (i) zero transaction cost or the famous Coase theorem; (ii) low transaction costs (Denmark); (iii) medium transaction costs (Greece); and (iv) high transaction costs (Brazil). Three different countries are chosen in each category and none is chosen in the first category since in the world of zero transaction costs no country can be feasibly characterized by a zero transaction cost assumption. The level of mean non-market transaction costs is multiplied by the regression coefficient to predict varying technology levels depending on the level of costs. Finally, the steady state of per capita output is simulated based on the implied rate of return to human capital investment from column (1) in Panel D and the Cobb-Douglas production function with decreasing returns to scale. Essentially, the model calibration is based on the assumption that the existence of transaction costs affects the implied technology level. Therefore, in a world of zero transaction costs, the implied technology level would reach its frontier whereas the persistence of transaction costs leads to the sub-optimum allocation of resources, lowering the output per capita in the steady state.
Table 8: Model Calibration

	
	Zero Transaction Cost

(Coase Theorem)
	Low Transaction Costs
	Intermediate Transaction Costs
	High Transaction Costs

	Country Example
	None
	Denmark
	Greece
	Brazil

	Mean Transaction Costs
	0
	9
	23
	38

	Implied Technology Level [ln(A)]
	6.758
	5.641
	3.902
	2.039

	Notes: the implied technology level is based on the calibrated model from the cross-sectional regression in Eq. (1.10) by estimating predicted cross-country income differences from the variation in the levels of transaction costs. Mean transaction costs are calculated as an unweighted average of their respective components and sub-categories. The breakdown of countries into (i) low, (ii) intermediate, and (iii) high transaction costs is based on the decomposition of the cross-country distribution into three non-zero transaction cost categories which denote the level of transaction costs from our original calculation.



In Figure 2a a multitude of steady-state equilibria in per capita output is presented under the assumption of varying transaction costs. The upper curve corresponds to the zero transaction cost equilibrium which initially causes a higher level of baseline technology. The existence of transaction costs shifts the Cobb-Douglas production function with decreasing returns to scale inward as a result of the lower initial technology level. Due to the substantial difference in the level of its non-market transaction costs, Denmark enjoys higher output per capita in the steady state than Greece and Brazil purely because of its better initial technology level which facilitates a higher productivity level although all three countries enjoy rising output per capita in the steady state, triggered by rising stock of human capital. Although the differences in the transaction costs seem negligible at first sight, these differences crucially determine the level of technology which facilitates the economic growth path in the steady state. The key implication of the calibrated cross-country productivity differences is relatively straightforward to establish. Countries with lower transaction costs enjoy a more favorable initial position with respect to the path of growth and development alongside a rising stock of human capital. When institutional differences in non-market transaction costs persist, so does the level of per capita output in the steady state which explains the large cross-country income inequality both cross-sectionally and over time.
Figure 2: Transaction Costs, Steady State and Cross-Country Convergence

	(a) Steady State Equilibrium with Transaction Costs
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	(b) Transaction Costs and Cross-Country Convergence
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Calibrating income differences emphasizes the significance of non-market transaction costs in determining per capita output in the steady state. Finally, the calibrated productivity differences are used to examine whether lower transaction costs can encourage convergence in output per capita between countries. Invoking our original setting in the model calibration, can a country with a low income and high transaction costs (Brazil) achieve a comparable level of per capita output in the steady state to a high-income, low-cost country in the long run if the level of its non-market transaction costs decreases over time? In Figure 2b, the baseline cross-country growth model is calibrated for a low-cost country (Denmark) and a high-cost country (Brazil). In particular, the cross-country convergence model is calibrated on the assumption that non-market transaction costs in the high-cost country gradually decrease and approach the level attained by the low-cost country. This strategy allows us to observe the spatial shapes of the two different Cobb-Douglas production functions with human capital. The model calibration points to large welfare gains from lower non-market transaction costs for the high-cost country. That high-cost country is originally impeded by its lower baseline technology level which causes a gradually narrowing of the income differential between the high-income, low-cost country and the high-cost country. Alongside a growing stock of human capital, if Brazil were to reduce the amount of its non-market transaction costs to the level attained by Denmark, its output per capita in the steady state would gradually converge to the common frontier. The speed of the cross-country convergence crucially depends on the implied rate of return to human capital and on the removal of institutional distortions caused by transaction costs. If both countries share the same rate of return to human capital, the speed of cross-country convergence depends chiefly on the ability of the high-cost country to reduce its transaction costs. If a country with a lower initial steady state and technology levels enjoys a higher rate of return to human capital, then both its human capital accumulation and level of transaction costs shape the speed of its cross-country convergence. Our model calibration is based on the assumption of an equal rate of return to human capital, captured by the implied α in Table 7, which shows cross-country convergence in per capita output as long as the non-market transaction costs are decreasing in the high-cost country. 
Figure 4: Observed vs. Predicted Income Differences from Cross-Country Growth Regressions with Transaction Costs
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When transaction costs are rising in the high-cost, low-income country, our model calibration emphasizes the divergence of per capita output which possibly explains why historically and contemporary underdeveloped countries have failed to embark on the path to high economic growth, leading to permanent economic stagnation rather than cross-country convergence to a high-income frontier.


In Figure 4, the observed per capita output differences are compared to the predicted output per capita differences based on the cross-country regression in Eq. (1.12) from column (1), Panel C. The comparison gauges to what extent differences in non-market transaction costs explain the observed per capita output differences across countries. For countries located above the linear regression line, differences in transaction costs underestimate the level of per capita output and overestimate it for countries below the line. The correlation between the observed and predicted per capita output levels is large, positive and statistically significant at 1 percent. The R2 from the cross-sectional regression of predicted income levels on observed income levels with robust standard errors is R2=0.6870. Figure 4 demonstrates a few isolated cases of either overestimated or underestimated output per capita levels, deviating from the linear regression line. At lower income levels, transaction costs overpredict income levels for a few Sub-Saharan Africa countries (Zimbabwe, Congo Rep., Liberia). At higher income levels, the amount of non-market transaction costs similarly yields overestimated income levels for Brazil, Angola, Kuwait and several Eastern European countries (Estonia, Lithuania, Latvia, FYRO Macedonia, Armenia and Georgia). By and large, the outliers comprise 8.6 percent of the base sample which reinforces the relevance of the level of non-market transaction costs for explaining cross-country income differences.
7. Conclusion

This paper presents an attempt to quantify the level of transaction costs and identify the effects of rising transaction costs on economic growth between countries and over time. Specifically, we focus on the level of non-market transaction costs triggered by the formal institutional framework that involves the quality of contract enforcement, costs of market participation and regulatory barriers to economic exchange. We exploit the variation in institutional indicators of cross-country transaction costs from the World Bank’s Doing Business Report for the period 2003–2012 and establish specific institutional measures of non-market transaction costs created by the legal and economic institutions of 139 countries.

We construct and estimate the model of cross-country economic growth with endogenous transaction costs to identify the effects on the path of economic growth between countries over time. Our evidence suggests that non-market transaction costs impede the growth path through institutional channels, ranging from higher costs of starting a business, costlier dealing with construction permits, a greater administrative burden of paying taxes, more expensive contract enforcement and a lower recovery rate from insolvent firms. When the endogeneity of non-market transaction costs is addressed, the negative effects on the cross-country path of economic growth rise fourfold and remain robust across alternative measures of transaction costs induced by the underlying institutional framework. Our findings point to the importance of institutional quality, captured by the level of non-market transaction costs, in determining the speed and path of economic growth over time and suggest that the failure of less developed countries to improve their economic growth trajectory in both a contemporary and historical perspective may be rooted in their inability to improve the quality and functioning of their legal and economic institutions. Our results further emphasize the distortionary effects of persistent transaction costs. If correlation implies causality, the pervasive incentives triggered by persistent transaction costs possibly create an extractive institutional structure (Acemoglu & Robinson, 2012) by encouraging rent-seeking behavior rather than productive economic activity, enabled by widespread corruption and insecure property rights. Moreover, non-market transaction costs impede the growth-enhancing structural transformation which is necessary for less developed countries to embark on the catch-up growth process. To this end, we calibrate the long-run growth model to investigate whether transaction costs triggered cross-country convergence in per capita output. Based on the aggregate Cobb-Douglas production function, the evidence from the model calibration suggests that decreasing non-market transaction costs activate the cross-country convergence process in the long run when initially poor countries move toward lower institutional non-market transaction costs.
The normative implications of our study on the effects of non-market transaction costs on economic growth suggest that less developed countries are significantly more likely to embark on a sustainable path of structural transformation by encouraging inclusive political and legal institutions emphasized by lower transaction costs. Decreasing transaction costs are characterized by removing the institutional costs of market entry, lower costs of international market participation, unbiased contract enforcement by courts and efficient debt enforcement. Persistent high-cost institutions preclude the establishment of an inclusive institutional framework which is the key to a sustainable path of economic growth.
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Appendix

Table A1: A Detailed Description of Transaction Cost Indicators

	Components of Transaction Costs
	Structural Characteristics
	Basic Source

	Cost of Starting a Business

	# Procedures to Start a Business
	Number of procedures to legally start and operate a firm including pre-registration procedures (name verification, reservation, notarization), registration in the economy's largest business city and post-registration procedures (social security registration, company seal)
	Djankov et al. (2002)

	# Days to Start a Business
	Median duration (in calendar days) that lawyers indicate is necessary to complete a procedure with minimum follow-up and no extra payments 
	Djankov et al. (2002)

	Cost of Starting a Business
	All official fees required by law for legal and professional services in the process of firm registration
	Djankov et al. (2002)

	Paid-in Minimum Capital
	The amount entrepreneurs need to deposit in a bank or with a notary before the end of firm registration and up to 3 months following the incorporation date. Paid-in minimum capital is recorded as % of country-specific income per capita.
	Djankov et al. (2002)

	Cost of Dealing with Construction Permits

	# Procedures in Dealing with Construction Permits
	Number of interactions between a firm's employees or managers with external parties such as government agencies, notaries, land registry, cadaster, public and private inspectors, technical experts in submitting all relevant documents to legally build a warehouse, such as clearances, licenses, permits, certificates, obtaining utility connections (water, sewerage, fixed telephone line) and registration of the warehouse after completion.
	World Bank (2013)

	# Days to Deal with Construction Permits
	Median time local experts indicate is necessary before construction permits are legally obtained and the final document is received
	World Bank (2013)

	Cost of Dealing with Construction  Permits
	All official expenses required to complete the entire set of procedures to obtain construction permits. The cost is recorded as % of country-specific income per capita.
	World Bank (2013)

	Cost of Property Registration

	# Procedures to Register a Property
	Number of procedures to legally transfer title to immovable property including pre-registration procedures (checking for liens, notarizing the sales agreement, paying property transfer taxes), registration procedures in economy's largest business city and post-registration procedures (such as filing title with the municipality)
	World Bank (2013)

	# Days to Register a Property
	Median time property lawyers, notaries or registry officials indicate is necessary to complete the property registration procedure
	World Bank (2013)

	Cost of Property Registration
	Official cost required to complete the property registration procedure, including fees, transfer taxes, stamp duties and any other additional payments to property registries, notaries, public agencies or lawyers
	World Bank (2013)

	Cost of Paying Taxes

	# Annual Hours to Pay Taxes
	Number of hours per year needed to prepare, file and pay corporate income tax, value-added tax (sales tax) and labor tax (including social security contributions and payroll taxes). Preparation time is included and consists of the total number of hours to facilitate and collect all necessary information to compute the tax and amount payable in addition to arranging payment or withholding and preparing separate mandatory tax accounting books
	Djankov et al. (2010)

	Total Tax Rate
	The amount of taxes and mandatory contributions borne by the business in the second year of operation in the share of commercial profit before taxes. The set of taxes includes: corporate income tax, employer-based social contributions, property taxes, dividend and capital gains tax, financial transactions tax, waste collection tax, vehicle tax, road tax and other taxes.
	Djankov et al. (2010)

	Cost of International Trade

	# Documents to Export
	Number of documents required per shipment to export such as bank documents, customs clearance documents, port and terminal handling documents and transport documents
	Djankov et al. (2008)

	# Days to Export
	Time required to export which includes obtaining all necessary documents, inland transport and handling, customs clearance and inspections, port and terminal handling. Ocean shipping time is excluded.
	Djankov et al. (2008)

	Cost to Export
	Export fees levied on a 20-foot container in U.S. dollars. All fees associated with the completion of procedures are considered.
	Djankov et al. (2008)

	# Documents to Import
	Number of documents required per shipment to import such as bank documents, customs clearance documents, port and terminal handling documents and transport documents
	Djankov et al. (2008)

	# Days to Import
	Time required to import which includes obtaining all necessary documents, inland transport and handling, customs clearance and inspections, port and terminal handling. Ocean shipping time is excluded.
	Djankov et al. (2008)

	Cost to Import
	Import fees levied on a 20-foot container in U.S. dollars. All fees associated with the completion of procedures are considered.
	Djankov et al. (2008)

	Cost of Contract Enforcement

	# Days to Enforce Contract
	Duration, measured in calendar days, counted from the day a plaintiff decides to file a lawsuit in court, serve the documents, time to assign the case to a judge, await the trail and until judgment enforcement. This includes the number of days when actions take place and waiting periods in between. The duration is recorded in three stages of dispute resolution: (i) completion of the process service, (ii) insurance of the judgment, (iii) and the moment of payment. These stages constitute the time for enforcement of the judgment. 
	Djankov et al. 2003)

	Cost of Contract Enforcement
	Cost is recorded as a percentage of the claim and consists of court costs, enforcement costs and average attorney fees. 
	Djankov et al. 2003)

	# Procedures to Complete Contract Enforcement
	Number of procedures to enforce a contract through courts which includes any interaction between the parties in a commercial dispute and the judge or court officer, filing and serving the documents, trail and judgment procedures and procedures to enforce the judgment.
	Djankov et al. 2003)

	Cost of Resolving Insolvency

	# Years to Resolve Insolvency Procedure
	Number of years for creditors to recover their debt. The period is measured from the time of a company's default until the payment of the amount of money owed to the creditor.  Appeals and requests for extension are included.
	Djankov et al. (2008)

	Cost of Resolving Insolvency
	Cost of the proceedings required to recover debt from an insolvent firm is measured as % of a debtor's estate. It includes court fees, fees of insolvency administrators, lawyers' fees, assessors' and auctioneers' fees and other related fees.
	Djankov et al. (2008)

	Recovery Rate
	Cents in the dollar recovered by creditors through reorganization, liquidation or debt enforcement (foreclosure) proceedings. Official costs of insolvency proceedings are deducted. Depreciation of equipment is taken into account. The outcome for the business affects the maximum value that can be recovered.
	Djankov et al. (2008)


Table A2: Sample Size and Regional Composition

	High-Income Sub-Sample

	Australia
	Austria
	Belgium
	Canada
	Chile
	Croatia
	Czech Rep.
	Denmark
	Estonia

	Finland
	France
	Germany
	Greece
	Iceland
	Ireland
	Israel
	Italy
	Japan

	Korea, Rep.
	Netherlands
	New Zealand
	Norway
	Poland
	Portugal
	Puerto Rico
	Singapore
	Slovakia

	Slovenia
	Spain
	Sweden
	Switzerland
	UK
	USA
	
	
	

	Eastern Europe and Central Asia Sub-Sample

	Armenia
	Azerbaijan
	Belarus
	Bosnia & Herzegovina
	Bulgaria
	Georgia
	Hungary
	Kazakhstan
	Kyrgyzstan

	Latvia
	Lithuania
	Macedonia FYR
	Moldova
	Romania
	Russia
	Serbia
	Turkey
	Ukraine

	Uzbekistan
	

	East Asia and Pacific Sub-Sample

	Cambodia
	China
	Fiji
	Hong Kong
	Indonesia
	Malaysia
	Mongolia
	Papua New Guinea
	Philippines

	Solomon Islands
	Thailand
	Tonga
	Vanuatu
	Vietnam
	
	
	
	

	Latin America and Caribbean Sub-Sample

	Argentina
	Bolivia
	Brazil
	Colombia
	Costa Rica
	Dominican Rep.
	Ecuador
	El Salvador
	Guatemala

	Guyana
	Haiti
	Honduras
	Jamaica
	Mexico
	Nicaragua
	Panama
	Paraguay
	Peru

	Uruguay
	Venezuela
	
	
	
	
	
	
	

	Middle East and North Africa Sub-Sample

	Algeria
	Egypt
	Iran
	Jordan
	Kuwait
	Lebanon
	Morocco
	Oman
	Saudi Arabia

	Syria
	Tunisia
	United Arab Emirates
	Yemen
	

	South Asia Sub-Sample

	Bangladesh
	India
	Nepal
	Pakistan
	Sri Lanka
	
	
	
	

	Sub-Saharan Africa Sub-Sample

	Angola
	Benin
	Botswana
	Burkina Faso
	Cameroon
	Central African Rep.
	Chad
	Congo, DR
	Congo, Rep.

	Cote d’Ivoire
	Ethiopia
	Ghana
	Guinea
	Kenya
	Lesotho
	Madagascar
	Malawi
	Mauritania

	Mauritius
	Mozambique
	Namibia
	Niger
	Nigeria
	Rwanda
	Sao Tome & Principe
	Senegal
	Sierra Leone

	South Africa
	Tanzania
	Togo
	Uganda
	Zambia
	Zimbabwe
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