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This article decomposes the well-documented relationship between financial development and growth. We examine whether financial development affects growth solely through its contribution to growth in “ primitives” or factor accumulation rates or whether it also has a positive impact on total factor productivity growth. Our results suggest that indicators of financial development are correlated with both total factor productivity growth and investment. However, the indicators that are correlated with total factor productivity growth differ from those that encourage investment. In addition, many of the results are sensitive to the inclusion of country fixed effects, which may indicate that the financial development indicators are proxying for broader country characteristics. Keywords: growth, investment, human capital, financial development JEL classification: N10, N30



1.



Introduction



There now exists a large literature examining the roles of policy or “ancillary variables” in the determination of economic growth. These include inequality in income and wealth, political instability, and financial-market imperfections, among others.1 Among these ancillary variables, researchers have found that the correlation between financial development and economic growth is uniquely robust (Levine and Zervos, 1993). This article is an attempt to explore the role of financial variables in accounting for differences in growth and investment rates across countries. One can distinguish between economic growth that follows from the enhancement of a nation’s technology (that is, from increases of total factor productivity in standard growth accounting exercises), and economic growth that arises from increases in the nation’s factor stocks, or “primitives.” This latter group would include standard factors of production, such as labor and physical capital, as well as human capital. The literature motivating the role of financial development in influencing growth stresses its influence on accumulation rates of these primitives, particularly physical and human capital. If financial development influences growth primarily through its impact on factor accumulation, we should not expect indicators of financial development to appear in standard growth accounting exercises that already incorporate rates of factor accumulation as explanatory variables.2
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To test the role of financial development in economic growth, we first introduce a variety of specifications for base-growth equations. We then introduce the indicators of financial development into the base-growth specifications and examine whether they contain any further explanatory power, with and without allowing for country-specific fixed effects. If financial development directly affects total factor-productivity growth, it will enter into the growth accounting equations even after accounting for disparities in factor accumulation rates. We also directly examine the impact of financial development on the rates of investment in physical and human capital, again with and without accounting for country fixed effects. To the extent that financial development facilitates growth by encouraging factor accumulation, we should observe their impact in these direct specifications. We also study the robustness of the “primitives” to the inclusion of proxies for financial development. The literature contains a variety of approaches to these robustness evaluations. Levine and Renelt (1992) conducted the extreme bounds analysis. Essentially, their method examined whether a right-hand variable was robust to a large number of specifications. An ancillary variable was reported as nonrobust if it failed to enter significantly in any of these specifications. Sala-i-Martin (1997) suggested that such a text was misleading, since it did not distinguish between ancillary variables that failed to enter in all specifications and those that failed in only one. A related difficulty in assessing robustness in cross-country regressions is the possibility that omitted country-specific fixed effects leaves explanatory power attributed to other variables that act as proxies for unobservables. For example, accounting for fixed effects may diminish the empirical role of educational attainment. Educational attainment levels, which are relatively constant for each country across time, may be proxies for other omitted country characteristics. Therefore, it seems desirable to check whether these variables survive the introduction of fixed effects. The introduction of fixed effects into the sample sweeps out all time-invariant countryspecific information. For variables to enter in the presence of fixed effects, therefore, there must be variation within countries over time. Finding that a variable is significant in the absence of fixed effects (or indeed in previous pure cross-sectional studies) but insignificant in the presence of fixed effects may reflect a data problem rather than the lack of robustness. In particular, such problems would arise with variables that varied little across time relative to their variability across countries. To the extent that fixed effects are important and significant and that they eliminate the explanatory power of other variables, they reflect a further measure of our ignorance in identifying the broad universal categories that account for economic growth. Another issue is the possibility of omitted variable bias. To the extent that other ancillary variables are correlated with financial development and are time-varying so that the introduction of fixed effects will not completely capture their cross-country differences, the coefficient estimates on the financial variables may be biased. For example, Clague, Keefer, Knack, and Olson (1999) suggest that financial depth will be correlated with the strength of contract enforcement in an economy. As result, movements in indicators of financial depth may actually be proxying for other omitted variables, such as the strength of property rights.
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Our panel specification accommodates some response to the issue of simultaneity. As is well known, the potential endogeneity of factor accumulation rates, particularly physicalcapital accumulation rates, implies than an OLS treatment of the data may yield biased coefficient estimates (for example, see Benhabib and Jovanovic, 1991). Benhabib and Spiegel (1994) demonstrate that the coefficient estimate bias on physical- and humancapital accumulation is likely to be positive. This is of particular concern to our study here. If our physical-capital coefficient estimate is biased, it is likely that some of the coefficient estimates on the ancillary variables in the growth regressions will also be biased. To diminish such problems of simultaneity bias, we follow a number of recent studies (Barro and Lee, 1993; Caselli, Esquivel, and Lefort, 1996; Easterly, Loayza, and Montiel, 1997) in using lagged values of endogenous variables as instruments for all of the right-hand variables in our growth regressions below. We use the generalized method of moments (GMM) application because it does not rely on the presence of random individual effects. Our results show that indicators of financial development are correlated with both total factor-productivity growth and investment. However, the indicators of financial development that are correlated with factor-productivity growth differ from those that encourage investment. In addition, many of the results are sensitive to the inclusion of country fixed effects, which may indicate that the financial-development indicators are proxying for broader country characteristics. These results complement those of King and Levine (1993b). They examine the determinants of direct estimates of total factor-productivity growth, measured as real per capita GDP growth minus 0.3 times the growth in the capital-labor ratio. They find that all of their indicators are positively correlated with their measure of subsequent total factor-productivity growth. Our specification allows the capital coefficient to be relatively unconstrained, and we use a quite different sample, but by and large we confirm their finding of a positive relationship between measures of financial development and subsequent total factorproductivity growth. Moreover, our study demonstrates that these total factor-productivity growth results are robust to the inclusion of country fixed effects, which King and Levine did not consider. The remainder of this article is divided into four sections. The following section discusses our base growth specifications and examines our results for these specifications with and without fixed effects. Section 3 introduces the financial-development indicators into two growth specifications: a standard neoclassical specification and another specification providing a role for education to increase total factor productivity, as well as to facilitate technology diffusion and adoption. In the following sections, we refer to the latter as an endogenous growth specification. Section 4 examines the determinants of rates of physical and human-capital accumulation. Section 5 concludes. 2. 2.1.



Base Growth and Investment Regressions Specification of Growth Regressions



We consider two alternative specifications for growth accounting. The first type would be associated with the standard Solow (1956) neoclassical growth model with human capital
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added as a factor of production. Under a neoclassical model, the income of country i in period t, Yit , will be a function of labor L it , physical capital K it , and human capital Hit .3 β γ Adopting a Cobb-Douglas technology, Yit = Ait L αit K it Hit εit , where εit represents in i.i.d. disturbance term, and taking log differences, the specification follows: 1yit = 1ait + α1lit + β1kit + γ 1h it + eit ,



(1)



where lowercase letters represent logs and 1xit = log X it − log X it−1 and eit = log εit − log εit−1 . Note that the above specification does not include initial income. In the textbook neoclassical model, initial income is a determinant of growth rates because it is an indicator of a country’s distance from its steady state. The greater this distance, the greater the predicted growth of per capita income through enhanced capital accumulation. Since our specification already incorporates capital-accumulation rates and models the production function directly, there is no additional role for initial income levels. An alternative model that allows the possibility of “catch-up,” or technology diffusion across countries, may provide a role for initial income. Initial technology levels may determine the rate at which countries can adopt the technologies of leader countries (Nelson and Phelps, 1966). The farther behind a nation is in technology, the more it can learn from others. Consequently, we would predict a greater rate of growth of technology, holding all else equal, and a greater overall growth rate. This is the role of initial income in the growth specifications considered by Benhabib and Spiegel (1994). They develop a model based on the argument that human-capital levels facilitate the adoption of technology from abroad. In their model, the growth rate of total factor productivity depends on both the current level of human capital as well as an interactive term with the disparity of technology levels from the “leader country” (that is, the country that has the maximum level of initial total factor productivity). They adopt the β Cobb-Douglas technology, Yit = Ait K itα L it vit , where vit represents an i.i.d. disturbance term and the following structural specification for the rate of total factor productivity growth: · ¸ h it (ymaxt − yit ) + φt + θi, (2) 1ait = c + gh it + m yit where ymaxt represents the total factor productivity of the “leader nation,” approximated in our sample by output per worker in the country with the greatest level of output per worker, and t and i represent time- and country-specific fixed effects. Under this specification, the level of human capital in a nation, rather than its growth rate, affects the growth of income. Benhabib and Spiegel then derive the following specification: · ¸ h it ymaxt (3) + α1lit + β1kit + φt + θi + u it , 1yit = c + (g − m)h it + m yit where u it = log vit − log vit−1 .4 The coefficient m is predicted to be positive, reflecting the positive interaction between the amount of technology adoption a country can conduct (which is an increasing function of its degree of relative backwardness) and its capacity to adopt technology (which is an
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increasing function of its human capital stock). g is also predicted to be positive. It reflects the importance of human capital as a source of technological innovation (Romer, 1990). However, the coefficient on h it is of ambiguous sign, depending on the relative magnitudes of g and m. Due to unobservable country-characteristics that also influence a nation’s rate of technological progress, the above specifications include country-specific fixed effects. A number of recent studies (Knight, Loayza, and Villanueva, 1993; Islam, 1995; Caselli, Esquivel, and Lefort, 1996) have used such fixed effects to capitalize on the information available through the full panel of cross-country data by adjusting for country-specific characteristics that are constant across time. In particular, our fixed effects may be associated with technological differences that go beyond the choice of technique based on the availability of human or capital resources. Alternatively, they may reflect other country-specific factors that we have not yet properly identified. We therefore examine the performance of the two “base regressions” with and without country-specific fixed effects.5 Finally, as in Mankiw, Romer, and Weil (1992), we also constrain the factor coefficients to levels consistent with constant returns to scale. In the case of the neoclassical model (equation (1)), this corresponds to the restriction α + β + γ = 1. In the endogenous-growth specification (equations (3)), this corresponds to the restriction α + β = 1. We estimate our growth regressions using generalized method of moments (GMM) to account for the endogeneity of physical-capital accumulation. This methodology has been used in a number of panel growth regressions, including Caselli, Esquivel, and Lefort (1996) and Easterly, Loayza, and Montiel (1997), following techniques advanced by Holtz-Eakin, Newey, and Rosen (1988) and Arellano and Bond (1991). Essentially, consistency of our estimators under GMM requires the assumption that all factors except physical-capital accumulation are strictly exogenous, while physical capital is only weakly exogenous. For example, for equation (1) we require E(1kit eis ) = 0 for all s > t. Nevertheless, even after accounting for the endogeneity of physical-capital accumulation, the assumptions required for our estimation method to be consistent are not innocuous. For example, a number of studies have argued that the “ancillary variables,” such as the financial development indicators examined below, will be dependent on rates of income growth (Levine, 1999). We therefore test the validity of our instruments by first testing for serial correlation in the residuals and then conducting the Sargan test of the overidentifying restrictions suggested by Arellano and Bond (1991). 2.2.



Data



Data are grouped into balanced panels of five-year periods from 1965 through 1985. Details concerning the data set are contained in the data appendix. Data for PPP-adjusted income and labor-force participation were obtained from the Summers-Heston Data set, version 5.6. Human capital, which is proxied by average years of schooling in the population above 25 years of age, was obtained from the updated version of the Barro-Lee (1993) data set.6 We obtained constant-dollar estimates of physical-capital stocks in local currencies based on a 4 percent decay rate from Dhareshwar and Nehru (1993). These authors generate initial capital-stock estimates by regressing the log of investment against time and then calculating
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initial capital as K i0 =



Ii1 , γi + δ



(4)



where γi represents country i’s growth rate and δ represents the rate of depreciation of the capital stock. The capital stock at time t then is calculated using the perpetual inventory method:7 K it = (1 − δ)t K i0 +



t−1 X (1 − δ)i It−i .



(5)



i=0



Data for gross domestic fixed investment in the Dhareshwar and Nehru data set are obtained from the World Bank’s Economic and Social Database. However, efforts to convert these local currency estimates into common currency capital stocks by deflating with nominal exchange rates yielded implausible results due to deviations from purchasing power parity, particularly during the early 1980s period of U.S. dollar appreciation. Instead, we used local currency GDP levels, also calculated by Dhareshwar and Nehru, to construct unitfree capital-output ratios. We then used PPP-adjusted estimates of output levels obtained from the Summers-Heston data set to construct “PPP-adjusted” capital stock estimates according to the formula8 µ DN ¶ K it K it = (6) YitPPP , YitD N where K itD N and YitD N represent real capital stocks and real gross domestic product in country i in period t in constant 1987 dollars from the Dhareshwar and Nehru data set, and YitPPP represents real gross domestic product of country i in period t, adjusted for purchasing power parity, obtained from Penn World Tables, version 5.6. 2.3.



Growth Regression Results



Results for the base growth regressions, obtained through generalized methods of moments (GMM) estimation are displayed in Table 1. The results for the neoclassical growth model (equation (1)) and the endogenous-growth model (equation (3)) are displayed with and without the inclusion of country-specific fixed effects.9 All of the specifications also include time dummies to account for global shocks over time.10 Overall, the significance of rates of accumulation of physical capital and labor are very robust, both with and without the inclusion of fixed effects, although the labor coefficient is insignificant in the presence of fixed effects. In addition, it appears that the model specification does not have a large impact on the factor share estimates. However, the inclusion of fixed effects does influence our coefficient values. Without fixed effects, the coefficient point estimate for physical capital accumulation is around 0.55, while with the inclusion of fixed effects the coefficient rises to 0.78 in the neoclassical specification and 0.65 in the endogenous-growth specification. Of course, the labor-share estimate exhibits an opposite decline.
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THE ROLE OF FINANCIAL DEVELOPMENT IN GROWTH AND INVESTMENT Table 1. Base growth regressions: Dependent variable 1Yit . Without Fixed Effects



c 1lit 1kit 1h it



Endogenous



Neoclassical



Endogenous



0.0064** (0.0026) 0.4399** (0.0589) 0.556** (0.05852) 0.004 (0.0073)



0.0012 (0.0084) 0.4492** (0.0573) 0.5508** (0.0573)



0.0187 (0.0189) 0.2152 (0.1988) 0.7836** (0.1991) 0.0012 0.0158



−0.0647** (0.0311) 0.3473** (0.1301) 0.6527** (0.1309)



h it h t (Ymaxt /Yit ) Durbin-Watson Sargan D-statistic Number of observations Degrees of freedom



Fixed Effects Included



Neoclassical



1.9677 15.293 15.288 360 353



0.0022 (0.0018) 0.00047 (0.0026) 1.9817 16.054 16.026 360 352



2.2098 46.203 45.918 360 282



−0.0545** (0.0162) 0.039** (0.0112) 2.1948 23.252 22.718 360 281



Note: Estimated by generalized method of moments with 1Yit−1 and 1kit−1 used as instruments. All specifications include time dummies. Dummy coefficients estimates are available on request. **Indicates statistical significance at the 5 percent confidence level. *Indicates statistical significance at the 10 percent confidence level.



The neoclassical specification does most poorly in motivating a role for human-capital accumulation. Human-capital accumulation enters very insignificantly with a point estimate close to zero. However, this result on human capital, initially pointed out in Benhabib and Spiegel (1994) and confirmed by others (for example, see Islam, 1995), does not indicate that education plays no role in growth. The endogenous-growth specification above allows levels of human capital to facilitate technological innovation or the adoption of technology from abroad.11 The endogenous-growth specification results do suggest a role for human capital in facilitating technological catch-up. However, even here the coefficient estimates on levels of human capital are mixed depending on the presence or absence of fixed effects. This result is not surprising given the ambiguity about the predicted coefficient sign in the theory above, depending on the relative importance of technological innovation and catch-up.12 Table 1 also includes the test results for serial correlation and the Sargan test of the overidentifying restrictions. The Sargan tests determine the validity of our instruments in the absence of first-order serial correlation.13 In all specifications we fail to reject the absence of serial correlation, which allows us to use the Sargan test. The results of this test fail to reject the validity of our overidentifying restrictions. Finally, we include a D-test (see Newey and West, 1987) of the constant returns constraints imposed on the factor accumulation coefficients. We fail to reject the restriction in three of



348



JESS BENHABIB AND MARK M. SPIEGEL



the four specifications at a 5 percent confidence level, the exception being the neoclassical specification including fixed effects. However, the unconstrained results under the neoclassical specification including fixed effects are completely implausible.14 Consequently, we continue to report the results of the neoclassical specification with fixed effects included with the parameter estimates constrained to exhibit constant returns to scale. However, we place less emphasis on this specification below, as its restrictions have been rejected by the data. 3. 3.1.



Financial Development and Growth Motivation



Levine and Zervos (1993) have found that financial development is a uniquely robust determinant of income growth. Theoretical arguments have been made that market imperfections and borrowing constraints on investment rates can inhibit the accumulation of physical and human capital (Greenwood and Jovanovic, 1990; Bencivenga and Smith, 1991; Banerjee and Newman, 1991; and King and Levine, 1993b). It has been also argued that these effects are particularly strong in poor economies or in economies with unequal income distributions (Galor and Zeira, 1993; Benabou, 1996; Ljungqvist, 1993). These studies suggest that financial backwardness may hinder the ability of agents to invest. This would be particularly true for, but not limited to, an agent’s own human capital, as liquidity constraints may preclude an agent from investing in his own human capital at optimal levels. As a result, an interactive term with GDP per worker and financial-development levels would be predicted to enter negatively as a determinant of the rates of physical and human-capital accumulation. Similarly, the theory predicts that the role of financial development in factor accumulation would be particularly strong for economies with skewed income distributions. The more skewed the distribution of income, the larger would be the share of the population unable to acquire financing for profitable investments in either physical or their own human capital. This would argue for the possibility of an interactive term with income inequality and the degree of financial development. To test such hypotheses, we use the extent of the development of financial markets as a proxy for market imperfections and interact them with measures of wealth or income distribution to see if they influence either economicgrowth rates or rates of investment. 3.2.



Data



The indicators of financial development were obtained from King and Levine (1993a, 1993b). The first variable is DEPTH, a proxy for the overall size of the formal financial intermediary sector, measured as the ratio of liquid liabilities of the financial sector to GDP.15 The second indicator is BANK, the ratio of deposit-money bank domestic assets to deposit-money bank assets plus central-bank domestic assets. King and Levine (1993a, 1993b) introduce this variable to emphasizes the risk-sharing and information services stressed in their theory that banks are most likely to provide. The third variable is PRIV/Y,
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the ratio of claims on the nonfinancial private sector to GDP, which indicates the share of credit funneled through the private sector.16 We also look at two interactive terms related to financial development. Income-distribution data were obtained from the Deininger and Squire (1996) data set. Deininger and Squire report income quintiles from a wide variety of sources for a large set of countries.17 We use the standard measure of income distribution, the Gini coefficient, because it is available for a larger set of countries. This variable is interacted with the financial-depth indicator below in a variable called DEPTHGINI. Finally, initial income interacted with financial depth is called DEPTHGDP. Financial development is likely to be endogenous with respect to current-income levels and investment rates (e.g., Greenwood and Jovanovic, 1990). To address these endogeneity issues, we use beginning-of-period values of the indicators of financial development. Nevertheless, to the extent that financial markets may develop in anticipation of future investment and growth, simultaneity issues may arise in our analysis. 3.3.



Within-Country Variation in the Financial-Indicator Data



One of the distinctions of the current study from King and Levine’s (1993a, 1999b) is the use of panel data to examine the robustness of indicators of financial development to the inclusion of country-specific fixed effects. In their study, King and Levine demonstrated that financial-sector reforms in five developing countries that had experienced financial-sector reforms were widely associated with increases in their measures of financial development. In our study, the introduction of country-specific fixed effects emphasizes the within-country information available in the data. Figure 1 plots the within-country time series of financial indicators over our sample for four of the five countries examined by King and Levine: Argentina, Chile, Indonesia, and Korea.18 King and Levine date the financial reforms in Argentina between 1976 and 1978, those in Chile between 1973 and 1977, those in Indonesia between 1982 and 1984, and those in Korea between 1980 and 1983. Three notable details stand out. First, it is clear that there is a large amount of withincountry variation in the financial indicator data over the course of our sample. For example, we also plot the within-country time series of our income-distribution indicator, the Gini coefficient. It is clear that all of the financial variables display a much larger variance than the Gini coefficient. This indicates that a panel sample of financial indicators in particular will provide significant additional information relative to a cross-section. Second, the series are not generally monotonic. The nations plotted in Figure 1 experience periods of financial deepening, as well as declines. As King and Levine indicated, financial reforms are usually followed by initial increases in most of the financial indicators. However, in cases such as Argentina, these are often followed by declines in the financial indicators attributable to financial crises. These crises can be partly attributed to the liberalization policies themselves. Third, there is a large amount of within-country variability in the financial-indicator data that is not obviously associated with large financial-sector reforms. The large increases in the financial indicators in our Korean data set, for example, occurred long before the
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Figure 1. Financial indicators for a selected group of countries. Notes: Shaded areas correspond to reform period. Data sources: King and Levine (1993a) for financial data, Deininger and Squire (1996) for income distribution data. 1965 Argentina BANK data from 1964. 1975 Indonesia GINI data from 1976.



financial reforms of the early 1980s. For many of these nations, the largest increases in financial deepening can be associated with liberalization of their foreign-exchange markets, as occurred in Indonesia in 1970. In summary, a panel sample of indicators of financial development is likely to provide a significant increase in information relative to a simple cross-sectional study. While the plots confirm King and Levine’s contention that the financial indicators are affected in predictable ways by financial-reform programs, there is a lot of information within our panel that is not directly associated with financial reforms. This suggests that moving to a panel will
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Table 2. Financial development and growth: Dependent variable 1Yit . Neoclassical Specification No Fixed Effects DEPTH BANK PRIV/Y DEPTHGDP DEPTHGINI



0.0141** (0.0058) 0.0020 (0.0066) 0.0111* (0.0058) −0.0052 (0.0084) −0.0004 (0.0006)



Fixed Effects 0.0235 (0.0247) 0.0046 (0.0249) 0.0275 (0.0303) −0.0099 (0.0211) −4.6E-6 (0.0008)



Endogenous-Growth Specification No Fixed Effects 0.0144* (0.008) 0.002 (0.0105) 0.012* (0.0062) −0.01 (0.0142) −0.0004 (0.0006)



Fixed Effects 0.0231 (0.0237) 0.0163 (0.0235) 0.0352** (0.0169) 0.007 (0.0185) −0.0001 (0.0008)



Note: Estimated by GMM with 1Yit−1 and 1kit−1 used as instruments. All specifications include time dummies. Dummy coefficients estimates are available on request. **Indicates statistical significance at the 5 percent confidence level. *Indicates statistical significance at the 10 percent confidence level.



provide additional information for all of the countries in our sample and not just those that had financial reforms over our estimation period.



3.4.



Results



Table 2 reports the results for the indicators of financial development included in the growth regressions. We include these indicators one at a time to avoid collinearity, with the exception of the interactive terms, whose specifications also included DEPTH on its own. We do not report the coefficient estimates for the “base regression” terms for all of these specifications, although these terms were similar to those reported in Table 1. The results for the neoclassical specification (equation(1)) are reported in columns 1 and 2 with country-specific fixed effects excluded and included, respectively. Two of the measures of financial development, DEPTH and PRIV/Y, enter significantly with their predicted positive signs with fixed effects excluded. The remaining financial development variables fail to enter significantly. None of the ancillary variables enter significantly in the neoclassical specification with country-specific fixed effects. However, we downweight the results with fixed effects included, as we rejected the coefficient restrictions associated with this specification above. The results for the inclusion of the indicators of financial development into the endogenous growth specification (equation (3)) with and without country-specific fixed effects are reported in columns 3 and 4, respectively. The performances of the financial indicators are very similar to the neoclassical specification. DEPTH and PRIV/Y are positive and significant without fixed effects. The latter’s significance is robust to the inclusion of fixed effects. The remaining financial development variables fail to enter significantly with fixed effects excluded.
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In summary, two measures of financial development, DEPTH and PRIV/Y, appear to enter in the growth regressions even after accounting for disparities in rate of factor accumulation. Both of these variables enter significantly in both specifications with fixed effects excluded, while PRIV/Y is robust to the inclusion of country-specific fixed effects in the endogenousgrowth specification. In terms of interpreting the magnitudes of the point estimates on the financial variables that entered significantly, the sample standard deviation for DEPTH is 0.24 while that of PRIV/Y is 0.21. Based on our coefficient estimates in Table 2, it then follows that a one standard deviation increase in these financial development proxies would be predicted to increase annual growth rates by 0.5 percent and 0.7 percent, respectively. 4.



Determinants of Physical- and Human-Capital Accumulation



In this section, we examine the impact of financial development on the ratio of physical capital investment to income. We regress this ratio on the indicators of financial development listed above. As in the growth regressions, we introduce the financial-development indicators into the specification one at a time. As our independent variables are now all predetermined, we use ordinary least squares estimation.19 Our investment specifications would not be undermined by the existence of multiple steady states in the underlying economy. For example, capital-market imperfections and financial constraints could be more binding in poor and unequal economies and generate an investment and growth trap. Nevertheless, an investment function with arguments including income or wealth, together with proxies for financial-market imperfections, possibly with interaction terms, would be perfectly well defined and could be estimated. In many models of this type—for example, in the model of Galor and Zeira (1993)—there are such multiple steady states, but investment is nevertheless uniquely defined at each point in time.20 Our results for physical capital accumulation without the inclusion of fixed effects are displayed in Table 3. The results suggest a positive role for financial development in encouraging physical-capital accumulation. The indicators of financial development all enter significantly with their respective predicted signs at 5 percent confidence levels. These results appear to support King and Levine’s (1993b) findings that these indicators are significantly positively correlated with the rate of physical-capital accumulation. With country fixed effects included, however, the physical-capital accumulation results are changed (Table 4). Two of the indicators of financial development, DEPTH and PRIV/Y, no longer enter at statistically significant levels. The indicators of financial development that retain their significance are the share of assets in the banking system, BANK, and the interactive variables, DEPTHGDP and DEPTHGINI.21 We next turn to investment in human capital. We interpret the investment in human capital as the change in the log of average years of schooling in the labor force, 1h it . However, since the potential years of schooling one can attain is censored from above, we include the initial years of schooling in our specification. We expect a negative coefficient on initial years of schooling. Our results for human-capital accumulation without the inclusion of country fixed effects are reported in Table 5. h it enters significantly with its expected negative sign. However,
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Table 3. Financial development and investment per unit of GDP: Dependent variable I /Yit−1 . Fixed Effects Excluded (1) c DEPTH



0.1778** (0.0133) 0.0921** (0.0182)



BANK



(2)



(3)



0.1342** (0.0190)



0.1911** (0.0128)



(4) 0.1724** (0.0134) 0.4204** (0.1429)



(5) 0.1884** (0.0231) −0.073 (0.0874)



0.1253** (0.0226)



PRIV/Y



0.0753** (0.0217) −0.0335** (0.0144)



DEPTHGDP DEPTHGINI



0.0054** (0.0026)



Number of observations



310



305



325



310



95



DF



304



299



319



303



88



R-square



0.1402



0.1480



0.0949



0.1552



0.1409



Note: Estimated by ordinary least squares. All specifications include time dummies. Dummy coefficients estimates are available on request. **Indicates statistical significance at the 5 percent confidence level. *Indicates statistical significance at the 10 percent confidence level. Table 4. Financial development and investment per unit of GDP: Dependent variable I /Yit . Fixed Effects Included (1) c DEPTH



0.2256** (0.0340) 0.0178 (0.0485)



BANK



(2) 0.1669** (0.0482)



(3) 0.2471** (0.0315)



(4) 0.2466** (0.0350) 0.6528** (0.2829)



0.1601** (0.0554) −0.153 (0.1302)



0.0741* (0.0440) −0.0463 (0.0507)



PRIV/Y



−0.0687** (0.0301)



DEPTHGDP DEPTHGINI Number of observations DF R-square



(5)



0.0059* (0.0032) 310 243 0.5737



305 239 0.5910



325 255 0.5943



310 242 0.5826



95 70 0.7096



Note: Estimated by ordinary least squares. All specifications include time dummies. Dummy coefficient estimates are available on request. **Indicates statistical significance at the 5 percent confidence level. *Indicates statistical significance at the 10 percent level.
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0.2477** (0.0232) −0.1121** (0.0120) 0.0342 (0.0295)



BANK



(2) 0.1695** (0.0298) −0.1132** (0.0128)



(3) 0.1990** (0.0220) −0.0831** (0.0112)



(4) 0.2686** (0.0260) −0.1263** (0.0145) −0.4303 (0.2703)



0.2525** (0.0465) −0.120** (0.0285) 0.2015 (0.1453)



0.1200** (0.0395)



PRIV/Y



0.0218 (0.0390)



DEPTHGDP



0.0492* (0.0284) −0.004 (0.0038)



DEPTHGINI Number of observations DF R-square



(5)



236 230 0.3218



232 226 0.2988



244 238 0.2394



236 229 0.3306



76 69 0.3018



Note: Estimated by ordinary least squares. All specifications include time dummies. Dummy coefficient estimates are available on request. **Indicates statistical significance at the 5 percent confidence level. *Indicates statistical significance at the 10 percent level.



the performance of the financial variables is weaker than in the physical-capital regressions. BANK enters significantly with the correct sign, DEPTH and PRIV/Y are both insignificant. Among the interactive terms, DEPTHGDP is significant at a 10 percent confidence level with the incorrect sign, while DEPTHGINI is insignificant.22 Our results for the specification with fixed effects included are reported in Table 6. h it again enters significantly with its expected negative sign. The results for the financial variables are somewhat stronger. The share of assets in the banking sector BANK again enters significantly with the correct sign, while DEPTH now enters significantly with its predicted positive sign. The interactive terms, DEPTHGDP and DEPTHGINI, are both insignificant. In summary, our results confirm a role for financial variables in the accumulation of both physical and human capital. However, different measures of financial development matter for the two forms of capital. In the case of physical-capital accumulation, we confirmed earlier studies’ findings that almost all of the indicators of financial development entered significantly with fixed effects excluded, but we found that some variables were not robust to the inclusion of country-specific fixed effects. In the case of human-capital accumulation, the results were generally weaker, but the inclusion of country-specific fixed effects actually enhanced the performance of the DEPTH measure. The only variable that entered robustly with its predicted sign in both the physical- and human-capital accumulation regressions



355



THE ROLE OF FINANCIAL DEVELOPMENT IN GROWTH AND INVESTMENT Table 6. Log difference in years of schooling per worker: Dependent variable h t − h t−1 . Fixed Effects Included (1) c h it−1 DEPTH



0.8527** (0.1032) −0.5910** (0.0682) 0.3507** (0.1293)



BANK



(2) 0.7516** (0.1414) −0.5695** (0.0673)



(3) 0.9647** (0.1090) −0.5882** (0.0678)



(4) 0.8949** (0.1084) −0.6081** (0.0694) 1.2106* (0.6982)



1.601** (0.2997) −0.749** (0.1207) 0.3525 (0.2769)



0.1971** (0.0917) −0.016 (0.1201)



PRIV/Y



−0.0898 (0.0717)



DEPTHGDP DEPTHGINI Number of observations DF R-square



(5)



0.0011 (0.0059) 236 172 0.5604



232 169 0.5586



244 178 0.5319



236 171 0.5644



76 51 0.6112



Note: Estimated by ordinary least squares. All specifications include time dummies. Dummy coefficient estimates are available on request. **Indicates statistical significance at the 5 percent confidence level. *Indicates statistical significance at the 10 percent level.



with and without the inclusion of country fixed effects was the share of the banking sector in total assets, BANK. 5.



Interpretations and Conclusion



Our results indicate that financial development positively influences both rates of investment and total factor productivity growth. However, different indicators of financial development appear to be important for different components of growth. In the case of total factor productivity growth, the liquidity indicator and the ratio of financial assets of the private sector to GDP were both found to positively affect growth after accounting for rates of factor accumulation. However, only the ratio of financial assets of the private sector to GDP variable was robust to the inclusion of country fixed effects and then only in the endogenous-growth specification introduced above. In the case of the impact of financial development on physical-capital accumulation rates, all of the indicators entered significantly with their predicted impacts with fixed effects excluded, confirming results in the earlier literature. However, with fixed effects included, only the ratio of banking to total assets variables and the interactive initial income and income inequality variables entered significantly with their predicted signs. These variables failed to enter into the growth equations after accounting for factor accumulation rates.
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In the case of human-capital accumulation, the ratio of banking to total assets was the only indicator that entered with its predicted sign with and without accounting for countryspecific fixed effects. However, we did find that ratio of liquid liabilities to income entered after fixed effects were included. An interesting disparity arises concerning the variable interacting income inequality with financial development. The variable has its predicted positive impact on physical-capital accumulation but enters insignificantly in the determination of human-capital accumulation rates. This disparity is surprising because many of the theoretical arguments that opened a channel for a positive role for income inequality in growth stressed its impact on human, rather than physical, capital accumulation (e.g., Saint-Paul and Verdier, 1993). In summary, we find that different aspects of financial development have positive influences on total factor productivity growth and rates of factor accumulation. While the ratio of private-sector liabilities to income has a fairly robust impact on total factor productivity growth, it enters with its predicted sign only in the accumulation of physical capital, and even then the performance of that variable is not robust to the inclusion of country fixed effects. The indicator of liquid liabilities as a share of income performs similarly, although it is not as robust to the inclusion of fixed effects as the private liabilities ratio in the growth equations. On the other hand, the relative size of the banking sector robustly enters with its predicted sign in both physical- and human-capital accumulation equations with and without the inclusion of country-specific fixed effects. However, this variable lacks a measurable role in enhancing total factor productivity growth. The broadness of these indicators makes the interpretation of these disparities difficult. However, if we take the initial interpretations of King and Levine literally, the results do appear to say something about the channels through which financial development influences growth. It appears that the overall debts of the financial sector and the private sector’s share of credit relative to GDP both influence growth through enhanced total factor productivity, while the size of the banking sector influences both physical- and human-capital accumulation rates. The interacted inequality and initial income terms appear to influence only rates of physical-capital accumulation. Appendix yit Log of GDP in country i at time t. GDP defined as RGDPW*LAB, where LAB refers to the labor force and is defined as RGDPCH/RGDPW*POP, where RGDPCH is output per person measured by the chain rule, RGDPW is output per worker, and POP is the population. Source: PWT5.6. Iit Log of labor force in country i at time t. Source: PWT5.6. kit Log of physical capital stock in country i at time t. Source:Dhareshwar and Nehru (1993) and PWT5.6. See text for PPP adjustment method. h it Log level of average years of schooling for adults over 25 years of age in country i at time t. Source: Barro-Lee (1993).
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1xit Average of annual growth rate of xit from time t + 1 to t + 5. Giniit Best Gini coefficient from time t − 4 to t. Source: Deininger and Squire (1996). The following criteria order was used to identify the best-available income-distribution measure among those available in the Deininger Squire data set: 1, quality (accept, cs, ps, nn); 2, timeliness (closest to time t); 3, most recent study; 4, national over rural/urban; 5, household over person. DEPTH Average from time t − 4 to t of M2/GDP. Source: IFS, lines 34 + 35/line99b. BANK Average from time t − 4 to t of deposit money bank domestic assets divided by deposit money bank domestic assets plus central bank domestic assets. Source: IFS. lines 12a – f/(lines 12a – f + lines 222a – f). PRIV/Y Average from time t − 4 to t of credit issued to private enterprises divided by GDP. Source: IFS, line 32d/line 99b. Note: Financial Data for Taiwan is from Financial Statistics Monthly, Taiwan District. Acknowledgments Warren Chiang, Laura Haworth, and Hiroshi Kokame provided excellent research assistance. Helpful comments were received from Francesco Caselli, Tim Cogley, Oded Galor, Adam Przeworski, an anonymous referee and associate editor, and seminar participants at the MacArthur Foundation and at U.C. Davis. Remaining errors are our own. This article represents the opinions of the authors and not necessarily those of the Federal Reserve Board of Governors or the Federal Reserve Bank of San Francisco. Financial assistance from the C. V. Star Center for Applied Economics at New York University is gratefully acknowledged. Notes 1. See Levine (1997) for an extensive survey of this literature. Sala-i-Martin (1997) provides an exhaustive list of ancillary variables considered in previous studies. 2. Hall and Jones (1999) provide a decomposition analysis of the impact of social infrastructure on output per worker in levels. 3. This specification would also be consistent with an AK-type endogenous-growth model if the coefficients on human and physical capital sum to one. 4. We also nested the two endogenous-growth specifications with the neoclassical model by adding 1h it . 1h it failed to enter significantly in any of the nested specifications. 5. Introducing country fixed effects in this form implies that country-specific characteristics influence a country’s total factor productivity growth rather than the level of total factor productivity. Changes in ancillary variable values under this specification would amount to changes in c in equations (2) and (3) above. 6. Other studies (Hall and Jones, 1999; Klenow and Rodriguez-Clare, 1997) adjust the years of schooling measure using the Mincer (1974) estimates of the values of various years of schooling in terms of increased wages. We do not follow this procedure, as it is understood that such estimates capture only pecuniary, rather than social, returns to education (see Mankiw, 1997).
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7. The perpetual inventory method does not reflect changes in investment due to differences in the relative price of capital across countries. 8. The Penn World Tables provides some direct estimates of PPP-adjusted capital stocks based on PPP-adjusted investment-rate estimates. However, these are available only for a small set of relatively developed countries over a short time period. 9. Estimates of the fixed-effect coefficient available on request. We also ran the specification in first differences, which allows for fixed effects but then sweeps them out. Our results were similar to the reported fixed-effect specifications. 10. We also ran the specification under OLS. Although endogeneity would lead to biased estimates, these results were quite similar to the GMM results reported here. We also ran the specifications with the time dummies removed. The qualitative results for the base regressions were similar, but the importance of variables diminished. 11. Efforts to adjust for education quality using expenditures per pupil do find positive role for human capital in growth (Judson, 1996). Papageorgiou (1999) finds evidence that primary and tertiary education enter differently into production. 12. The poor performance of human-capital accumulation in growth has been called into question by recent studies that have stressed measurement issues. Topel (1999) found a significant impact of human-capital accumulation on productivity at ten-year (but not five-year) intervals in a panel specification through the assumption that each additional year of average schooling raises the stock of human capital by a constant proportional amount. Krueger and Lindahl (2000) find a positive coefficient after adjusting for measurement error. Nevertheless, Benhabib and Spiegel (1994) actually found negative, but insignificant, coefficients on human-capital accumulation. Measurement-error adjustments alone could not overturn those results. 13. Since Arellano and Bond (1991) difference the data, the validity of their Sargan test requires the absence of second-order serial correlation. However, we do not difference the data to allow comparisons of specifications with and without fixed effects. For our purposes, the reported first-order serial correlation test is valid. 14. The capital-accumulation coefficient is insignificantly different from zero and actually comes in with a negative point estimate of −0.56. 15. King and Levine (1993a) use M3 as a proxy for liquid liabilities when available and M2 when M3 was unavailable. We chose to use M2 throughout, which is available for all countries. 16. King and Levine (1993a, 1993b) also include a fourth indicator of financial development, PRIVATE, the ratio of claims on the nonfinancial private sector to total domestic credit. To check robustness, we also examined this variable and obtained similar results. 17. Deininger and Squire (1996) identify a subset of their income distribution data set as “acceptable,” based on meeting a set of criteria. We also ran the tests with the sample restricted to the Deininger and Squire “acceptable” sample. The results were very similar. 18. The Philippines, which were studied by King and Levine, were omitted because income-distribution data was missing for that country. 19. We also included GDP per unit of labor. We treated the specification for endogeneity using GMM estimation, as in the growth regressions above. The variable tended to enter negatively but was not very robust. 20. The situation would be different if the underlying economy exhibited indeterminacy or a continuum of equilibrium paths. In such situations, initial conditions for state variables like wealth, coupled with ancillary variables, do not uniquely determine investment (Benhabib and Gali, 1995). Countries similar in fundamentals can coordinate on different investment rates that give rise to different equilibria. The introduction of fixed effects would capture not country-specific characteristics for preferences and technology but the factors determining the selection of equilibria and investment rates. 21. We also ran specifications that included GDP as an explanatory right-hand variable, instrumenting for GDP with lagged variables and using GMM estimation as in the growth regressions above. Our results were very similar. Indicators of financial development were found to be significant determinants of physical-capital accumulation with fixed effects removed, the results weakened with the inclusion of fixed country effects. These results were provided to the referees and are available on request. 22. Our weak results for human-capital attainment may be partly attributable to the fact that average attainment in the labor force as a whole is likely to be highly persistent. One may observe a stronger response with an alternative measure, such as enrollment ratios. Nevertheless, overall attainment is the relevent variable of interest in the determination of economic growth.
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