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Summary of "Why Do Some Countries Produce So Much More Output Per Worker Than Others?" by Robert E. Hall & Charles I. Jones, 1999.
1. Summary
The paper is attempted to answer the question ‘why some countries produce so much more on output per worker than others’ as it is entitled. According to the empirical evidence and accounting basis, Hall and Jones discovered that the variations can only partially be explained by differences in physical capital and education attainment, consequently, leaving a large residual of unexplained productivity differences. Moreover, the paper also questions why capital accumulation and attainment levels differ so much across countries. In solving the puzzle, Hall and Jones set the hypothesis that it is differences in social infrastructure; the institutions and government policies that determine the economic environment within which individuals accumulate skills, and firms accumulate capital, as defined in the paper, across countries that influence and thereby causing differences in capital accumulation, productivity, and, by default, output per worker.
The analysis is conducted on the basis of production function-productivity framework to allow HJ to distinguish causes of economic outcomes between capital accumulation (inputs) and productivity. Nevertheless, in tracing the relationship between social infrastructure and differences in economic performance by setting output per worker as a regressand driven by the only explanatory variable, social infrastructure, there is every reason to expect that social infrastructure is itself dependent upon output per worker. In other words, the endogeneity problem arises. This implies that HJ faces two challenges i.e. 1) finding suitable indicators of social infrastructure and 2) finding good instrument variables.
 Because social infrastructure is unquantifiable, HJ introduce two reasonable proxies namely an index of government anti-diversion policies (GADP) and the extent to which a country is open to international trade. For the test suggests that the coefficients for these two proxies for social infrastructure are statistically the same, HJ concentrate primarily on a single index of social infrastructure as the average of the GADP and openness measures. Concerning the issue of instrumental variable, created to alleviate endogineity problem as explicitly presented in the structural model equation (4) and (5) in the paper, four instrumental variables are discreetly selected. These include distance from the equator, the fractions of the population speaking English, the fractions of the population speaking another European language, and Frankel-Romer predicted trade share based on a gravity model of international trade. The first three instruments are supposed to reflect the early European influence on countries during the era of colonization which are presumably appropriate instruments i.e. as far as European influence lead to development of better social infrastructure and to the degree that these effects were permanent, the selected instrument variables and social infrastructure are correlated.  Furthermore, if these factors have no independent impact on productivity today, there will be no linear dependence between HJ’s instrumental variables and the error term in the estimated model. These evidences satisfy the validity condition of instrumental variables. The instrumental variable approach, accordingly, enable HJ to estimate equation (4) more precisely and, by property, obtain an unbiased estimator for the model. Note here that, the validity of the utilized instrumental variables is also confirmed by the overidentifying restrictions of the model.
Using the instruments, controlling for endogeneity problem, HJ find evidence of a strong effect of social infrastructure on production. While large variation in output per worker across countries is only partially explained by differences in physical capital and educational attainments, the productivity residual is largely accounted for such variability. Besides, by decomposing production according to a neo-classical production function, social infrastructure contributes both through productivity and through higher levels of inputs which means the higher level of physical capital and educational attainment. Additionally, linking the extent to which different social infrastructures with the extent to which they have been influenced by Western Europe, not only yields a statistically significant relationship between social infrastructure and economy performance but also a robust result to measurement error and endogeneity issues.
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