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As the results of theoretical and empirical studies show, human capital is one of the most important factors of economic growth, contributing to an increase in the aggregate productivity of factors, innovation activity, and successful borrowing of foreign technologies. Given the uneven development of Russia's regions, it is of particular interest to analyze the differences in the degree of influence of certain factors, including the characteristics of human capital, on the economic growth of regions and to identify public policy measures aimed at stimulating economic growth and supporting regional development.
This paper examines key theoretical and empirical approaches to the study of the impact of human capital on the economic growth of Russian regions, presents econometric estimates of economic growth models of Russian regions obtained on the basis of two-step OLS (76 regions of the Russian Federation
, 2005-2019
), as well as the system generalized method of moments (76 regions of the Russian Federation, 2010-2019
).

When implementing the two-step least squares method, the number of educational organizations of various levels of education that functioned in the USSR acts as instrumental variables for human capital indicators. The condition of exogeneity is that the construction of educational organizations in the USSR was conditioned by the state plan of social and general cultural development of society. Educational organizations built during the USSR turned out to be the basis of educational infrastructure for modern Russia. It should be noted that a similar approach to the choice of instrumental variables was applied in [1] in the context of the development of the banking sector of the Russian Federation.

The estimated econometric model is represented by a system of equations (1):
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where i is the region;
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 – average
 growth rates of real GRP per capita for the period 2005-2019;
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 – the values of control variables averaged over 2005-2019 (GRP per capita in 2005, investments in fixed assets (% GRP), foreign direct investment (% GRP), imports of machinery and equipment (% GRP), population growth rates, the share of various items of government expenditure in GRP, regional inflation);
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 – indicators of human capital (the number of students at various levels of education, the number of graduates at various levels of education, the proportion of employees with a particular level of education, the number of staff employed in R&D, the number of graduate students normalized by number of population), estimated at the first step;

[image: image10.png]1,1990



 – instrumental variables: the number of educational institutions of various levels of education in 1990 (normalized by number of population);
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 – regression errors.

At the first stage, it was found that the number of educational organizations in 1990 is positively related to all indicators of human capital averaged over 2005-2019 (Table 2). At the same time, the obtained values of the F-statistics of the regression of the first step exceed the critical values for obtaining strong instrumental variables at the 5% level of statistical significance of 10 according to [2] and 23.1 according to [3]. The null hypothesis of the insignificance of the equation as a whole is also rejected, the adjusted coefficient of determination due to the selected two instrumental variables is very high, which emphasizes compliance with the relevance condition. To test the exogeneity condition, we evaluated falsification regressions: do the growth rates of real GRP per capita for 2005-2019 explain the change in the number of educational institutions for 1990. We obtained a statistically insignificant coefficient at the rate of output growth, which allows us to assume compliance with the exogeneity condition of instrumental variables. Thus, the selected instrumental variables are valid.
The results of the regression evaluation of the second step show the following. According to the results of the weak instrumental variables test and the Wu-Hausman test, the selected instrumental variables are strong, that is, relevant. Also, the results of the Sargan test indicate that the null hypothesis about the orthogonality of the instrumental variables of the first step and the regression errors of the second step are not rejected.
Statistically significant and positive coefficients were obtained for government expenditures and investments in fixed assets, which indicates the effectiveness of stimulating fiscal policy and investment activities of the regions. The growth in the number of qualified personnel contributes to the economic growth of the regions.
When using the system generalized method of moments (SGMM), which allows solving the problem of endogeneity by including lag values of explanatory factors, we obtained similar results: human capital indicators are statistically significantly positively related to the growth rates of real GRP per capita in the regions of Russia on annual data for 2010-2019. At the same time, according to the specification tests, the null hypothesis of the absence of autocorrelation of second-order errors is rejected, which implies the consistency of the estimates. Also, the selected instrumental variables are exogenous according to the Sargan test for over-identifying constraints. It is revealed that the influence of the characteristics of higher education on economic growth is more pronounced for regions whose gross value added is dominated by the contribution of the manufacturing industry.

The results obtained indicate that there is a potential for the growth of Russian regions by improving the quality of human capital and investing in the educational sphere. 
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� The sample excludes large mining regions (Arkhangelsk Oblast, Khanty-Mansi Autonomous Okrug, Yamalo-Nenets Autonomous Okrug, Tyumen Oblast, Nenets Autonomous Okrug), large agglomerations (Moscow, St. Petersburg), as well as regions with a large number of data gaps (Republic of Crimea, Sevastopol, Chechen Republic).


� The study period is due to the availability of balanced data on human capital.


� The duration of the period is determined by the results of tests for second-order autocorrelation within the framework of the implementation of the system generalized method of moments.


� Averaging the data over the time period under consideration makes it possible to observe long-term trends in economic growth and exclude the influence of cyclical fluctuations.





