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The article aims at selecting the most perspective mechanisms and finding the perspectives of using the integration mechanisms of education development for accelerating Russia’s economic growth. The methods of correlation and regression analysis are used. It is proved – by the example of top universities in Russia in 2020 – that the development of higher education and maximization of its contribution to the acceleration of economic growth could be achieved based on the integration mechanisms with the participation of universities. It is determined that optimization should be applied to educational (quality of higher education), scientific (R&D), and international (globalization) activities of universities, which could reach its maximum in case of an increase in the number of incubators in each university up to 5 units, number of centers of shared use of scientific equipment up to 40 units, and number of small companies up to 41. It is determined that citations and profitability (effectiveness) of universities do not depend on integration mechanisms in higher education. Such integration mechanisms as employer-sponsored education, practice bases, and technological parks do not contribute to the improvement of the indicators of universities’ activities and thus their development is inexpedient. The practical significance of the authors’ conclusions and recommendations is that they allow raising the effectiveness of university management and optimizing the organizational and managerial conditions under which the potential of universities in the sphere of support for the implementation of the social and investment model of economic growth is unlocked in the most comprehensive way.
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1. Introduction

In the post-industrial economy, the markets of higher education services are a perspective vector of economic growth based on the popularization of life-long learning, supported by quick technological progress, and internationalization of the educational markets, which leads to an increase in its capacity. In addition to this, the development of higher education allows accelerating other accessible vectors of the economy’s growth through the increase in personnel qualification and development of leading technologies, supporting the growth of labor efficiency and production capacities.

In the conditions of economic recession amid the COVID-19 pandemic, the development of education for accelerating economic growth becomes especially important. This is necessary for developing countries, which strategic plans of rapid progress were disrupted by the crisis. On a global scale, the slowdown of economic growth of developing countries in which its rate is very high means not only the reduction of global GDP but also the unattainability of sustainable development in the aspect of reduction of countries’ inequality and reduction of disproportions in the global economy.

Thus, the search and activation of the mechanisms of education’s development for accelerating emerging economies’ economic growth are expedient. A vivid example of such economies is Russia, which has been demonstrating a high level of education and a moderate level of economic growth in recent years, which makes its experience useful for most of the other emerging economies. Education does not turn into economic growth because of the gap between the market of higher education services and the labor market and between universities and business (Bolshakov and Walker, 2022; Frolova et al., 2022; Yakovleva, 2022; Bogoviz et al., 2023; Isakova, 2023).

Russia is peculiar for delayed upgrade of educational programs of universities, which is slower compared to quick market transformations and quick technological progress, which accelerated during the Fourth Industrial Revolution (Adonina and Kokodey, 2022; Vatlina and Evdokimov, 2022). In the course of the growth of the gap between universities and business, the contribution of higher education to economic growth is limited, which slows down the implementation of its social and investment model (Kulikova et al., 2021; Pirogova et al., 2021).

While the substantial contribution of higher education to economic growth is confirmed by many publications (Boţoroga et al., 2022; Gruševá and Blašková, 2022; Zhang and Liu, 2022; Almutairi, 2023; Fahim et al., 2023; Li and Wye, 2023), which, in particular, are based on the experience of modern Russia (Agasisti et al., 2021; Gruzina et al., 2022; Krupnov et al., 2023), there is still uncertainty as to cause-and-effect links between university organization and management and their results, which accelerate economic growth; they include educational activities (quality), scientific activities (quality and effectiveness), scientometrics (citations), profitability (effectiveness), and international activities (globalization).

This paper strived toward filling this literature gap, through the determination of the influence of universities’ participation in various integration mechanisms on the mentioned activities of universities, which are significant for economic growth. The initial point of this research is the hypothesis that the development of higher education could be achieved based on integration mechanisms with the participation of universities. The goal of this paper is to select the most perspective mechanisms and find the perspectives of activation of integration mechanisms of education’s development for accelerating Russia’s economic growth.

The paper’s originality lies in its determining a new, previously unknown condition for the maximization of universities’ contribution to economic growth in Russia: universities’ involvement in the processes of integration with business. Due to this, the paper allows improving the organization and management of universities in Russia by including this condition in the programs of universities’ development and as a criterion of assessment of the effectiveness of universities’ activities.



2. Literature review

The theoretical framework of the conducted research is the concept of the development of higher education to support economic growth. According to this concept, universities perform a central role in the implementation of the social and investment model of economic growth. The essence of this modern model is that higher education and innovations facilitate the increase in economic growth rate.

The contribution of higher education to the acceleration of the rate of economic growth in view of the emerging economies’ experience is analyzed in the works Anetor (2020), Karambakuwa et al. (2020), Liu (2020), and Tahir et al. (2020). An overview of the integration mechanisms of higher education’s development and the international experience of using these mechanisms are given in Butt et al. (2020), Finnveden et al. (2020), Johler (2022), Letzel-Alt et al. (2022), Petousi et al. (2022), and Wallwey et al. (2022).

In the works by De los Ríos-Carmenado et al. (2021), Mok et al. (2022), Pan et al. (2022), and Veltri et al. (2022), the mechanism of the development of higher education to speed up the rate of economic growth is the independent development of universities through training of personnel and R&D. In the works by Li and Yin (2022), Paswan et al. (2022), Saleem et al. (2023), and Wijesundara and Prabodanie (2022), the prospective spheres of the development of higher education are the improvement of the indicators of scientometrics (citation) and growth of profitability (effectiveness) of universities.

In the works by Fernandes et al. (2023), Ismail et al. (2022), and Liu et al. (2022), the facultative bases of practice and technological parks are listed as the prospective integration mechanisms in higher education. It is possible to conclude that only certain aspects of the studied problem are considered in the existing works, which does not allow solving the problem. That’s why the perspectives of activation of the integration mechanisms of education’s development for accelerating economic growth require additional research – by the example of modern Russia – which is done in this paper.

In the concept of higher education development in support of economic growth, Al-Zoubi et al. (2023), Chaudhry (2023), and Huang et al. (2022) note the contribution of universities to economic growth through educational activities (quality), scientific activities (quality and effectiveness), scientometrics (citations), profitability (effectiveness) and international activities (globalization). Benson and Chau (2022), Borda-Rivera and Ortega-Paredes (2021), Damar et al. (2022), Marra et al. (2022), Ryazanova et al. (2021), Santos and Thune (2022), and Terán-Bustamante et al. (2021) state that results of universities’ activities are largely determined by the degree of their connection with business. Based on this, we offer the following hypothesis: universities’ involvement in the processes of integration with business determines the contribution of universities to economic growth.



3. Materials and methodology

This paper uses the econometric methodology to determine the degree of connection and character of the influence of alternative integration mechanisms on the results of universities’ activities. To verify the offered hypothesis, we use correlation and regression analysis. The connection between the universities’ characteristics and the integration mechanisms that are used in higher education in Russia is determined. A significant (more than 35%) positive correlation with at least certain mechanisms is proof of the hypothesis.

To obtain the results that would be of interest not only to Russia but also to other emerging economies we consider the top 10 universities according to World University Rankings 2020 (2020). The sample of this research includes the following universities: Lomonosov Moscow State University, Moscow Institute of Physics and Technology (MIPT), National Research University “Higher School of Economics,” ITMO University, National Research Nuclear University MEPhI, Novosibirsk State University, Peter the Great St. Petersburg Polytechnic University, Tomsk State University, Kazan Federal University and National University of Science and Technology (MISiS). University’s characteristics that reflect its potential contribution to the acceleration of Russia’s economic growth are sub-indices of World University Rankings 2020 (2020):

– educational activities (quality, indicator “Teaching”);

– scientific activities (quality and effectiveness, indicator “Research”);

– scientometrics (indicator “Citations”);

– profitability (effectiveness, indicator “Industry Income”);

– international activities (globalization, indicator “International Outlook”).

The indicators that reflect the involvement of the integration mechanisms of development in universities are the indicators from the Ministry of Science and Higher Education of the Russian Federation (2020):

– number of companies with contracts for specialists’ training;

– number of companies that are practice bases, with contracts;

– number of business incubators;

– number of technological parks;

– number of centers of shared use of scientific equipment;

– number of small companies.

The factual research materials are presented in Table 1.



TABLE 1 Statistics of the integration mechanisms in top universities of Russia in 2020 and their potential contribution to the acceleration of economic growth.
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This research consists of three consecutive stages. At the first stage, correlation analysis is used, based on the data from Table 1, to determine the connection (correlation coefficients are calculated) between various integration mechanisms of education development (x1–x6) and results of universities’ activities, which potentially increase the rate of economic growth in its social and investment model (y1–y5) in Russia. We choose indicators for which statistically significant and expedient for further consideration connection is revealed: correlation coefficients exceed 35%. The presence of such indicators (with close connection) is the confirmation of the proposed hypothesis – proof that integration with business facilitates the increase in results of universities that support economic growth in its social and investment model in Russia.

At the second stage of the research, to specify the results of correlation analysis, we use the method of regression analysis, based on the data from Table 1, to compile models of multiple linear regression, which characterize the character of dependence of the selected resulting variables (y) on the selected (closely connected with them) factor variables (x). At the third stage of the research, based on the results of regression analysis, we use the simplex method to determine the perspectives (control values of the indicators) of activation of the integration mechanisms of education’s development to accelerate (maximize) Russia’s economic growth.



4. Results

To determine the contribution of various integration mechanisms of education’s development to the acceleration of Russia’s economic growth, let us use the results of the correlation analysis of data from Table 1 and Figure 1.

[image: Figure 1]

FIGURE 1
 Correlation between the integration mechanisms in top universities of Russia in 2020 and their contribution to the acceleration of economic growth, %. Calculated and built by the authors.


As shown in Figure 1, a connection that is statistically significant and expedient for further consideration is observed with the following indicators:

– educational activities (y1) – with business incubators (x3, correlation – 51.50%) and centers of shared use of scientific equipment (x5, the correlation – 52.72%);

– scientific activities (y2) – with business incubators (x3, correlation – 51.17%) and centers of shared use of scientific equipment (x5, the correlation – 38.57%)

– international activities (y5) – with centers of shared use of scientific equipment (x5, the correlation – 46.05%) and small companies (x6, the correlation – 41.06%).

To clarify the determined connections, which are characterized with the help of correlation coefficients, let us compile the equations of multiple linear regression. Regression dependence of educational activities (y1) on business incubators (x3) and centers of shared use (x5):

[image: image]

According to the regression Equation 1, the effectiveness of educational activities (y1) grows by 13.80 points due to an increase in the number of business incubators (x3) by 1 and grows by 1.66 points due to an increase in the number of centers of shared use (x5) by 1. Multiple correlation is rather large for confirming the statistical significance of the regression equation – 66.40%. Regression dependence of scientific activities (y2) on business incubators (x3) and centers of shared use (x5):
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As shown in the regression Equation 2, the effectiveness of scientific activities (y2) grows by 12.88 points in case of an increase in the number of business incubators (x3) by 1 and grows by 0.94 points in case of an increase in the number of centers of shared use (x5) by 1. Multiple correlation is rather large to confirm the statistical significance of the regression equation – 58.08%. Regression dependence of international activities (y5) on centers of shared use (x5) and small companies (x6):
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According to the regression Equation 3, the effectiveness of scientific activities (y5) grows by 1.04 points in case of an increase in the number of centers of shared use (x5) by 1, and grows by 0.23 points in case of an increase in the number of small companies (x6) by 1. Multiple correlation is rather large to confirm the statistical significance of the regression equation, constituting 55.64%.

Based on the identification regression dependencies, we use the simplex method to determine the target values of the indicators of activity of integration processes in higher education in Russia to reach a 100% (100 points for all indicators) contribution of universities to the acceleration of economic growth (Figure 2).

[image: Figure 2]

FIGURE 2
 Requirements to activation of the integration mechanisms of education’s development for accelerating Russia’s economic growth. Calculated and built by the authors.


As shown in Figure 2, to maximize (bring up to 100%, and in case of certain indicators even exceed 100%) the effectiveness of educational (+307.56%), scientific (+277.363%), and international (+74.645) activities of universities in Russia, it is necessary to raise the number of incubators in each university up to 5, the number of centers of shared use of scientific equipment up to 40, and the number of small companies up to 41.



5. Discussion

This paper contributed to the literature through the development of scientific provisions of the concept of higher education development to support economic growth. The paper specified the organizational and managerial conditions under which the potential of universities in the sphere of support for the implementation of the social and investment model of economic growth is unlocked in the most comprehensive way. The results obtained are compared with the existing literature in Table 2.



TABLE 2 Perspectives of using the integration mechanisms of education’s development for accelerating Russia’s economic growth: comparison of the results obtained with the existing literature.
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As shown in Table 2, unlike De los Ríos-Carmenado et al. (2021), Mok et al. (2022), Pan et al. (2022), and Veltri et al. (2022), this paper proved that the most prospective mechanism for higher education development to increase the rate of economic growth is not independent development of universities through training of personnel and R&D but universities’ integration with business. This allows offering a new criterion of the optimality of organization and management of universities: their involvement in the processes of integration with business.

Unlike Li and Yin (2022), Paswan et al. (2022), Saleem et al. (2023), and Wijesundara and Prabodanie (2022), we proved that the most prospective spheres of higher education development are not the improvement of the indicators of scientometrics (citation) and growth of profitability (effectiveness) of universities but the development of educational (quality of higher education), scientific (R&D), and international (globalization) activity of universities.

Unlike Fernandes et al. (2023), Ismail et al. (2022), and Liu et al. (2022), we proved that the most promising integration mechanisms in higher education are not the facultative base of practice and technological parks but incubators in universities, centers of joint use of scientific equipment and small companies based on universities.

The theoretical significance of the research lies in its strengthening the evidence based on the assumption that the results of universities’ activities are largely determined by the degree of their connection with business, in support of the works by Borda-Rivera and Ortega-Paredes (2021), Benson and Chau (2022), Damar et al. (2022), Marra et al. (2022), Ryazanova et al. (2021), Santos and Thune (2022), and Terán-Bustamante et al. (2021). The authors’ conclusions and recommendations allow reducing in the short term and fully overcoming in the long-term the gap between the market of higher education services and the labor market in Russia. This can be achieved with the help of the integration of universities and business, which is recommended in this paper.

The advantages of this integration include a direct, clear and regular order of business for training of personnel in universities, for which practice-oriented educational programs will be developed. This will allow developing targeted training, creating guarantees of employment of university graduates and raising their opportunities in the development of human potential and career building. In its turn, business will receive promising young personnel from university graduates with the relevant set of competencies, who are ready to start performing their professional duties at once.

Integration of universities and business will also ensure the advantage that is connected with the order from business for the development of innovations by business. It is also possible to conduct joint R&D, by universities and business, and increased engineering support for implementing innovations from universities. This will accelerate the commercialisation of university innovations and will ensure the most complete and effective satisfaction of business needs for innovations.

Thus, closer cooperation of universities and business, which was substantiated in this paper, based on the recommended integration mechanisms will increase the contribution of universities to the implementation of the social and investment model of economic growth, since it guarantees the training and graduation of personnel who are in demand and competitive in the labor market, as well as universities’ creating innovations that are required by business and are quickly commercialized. As a result, the educational and research results of universities will be most applied and will ensure a quick and maximum contribution to economic growth.



6. Conclusion

As a result of the performed research, the goal was achieved: we identified the most promising mechanisms – incubators in a university, centers for joint use of scientific equipment, small companies based on universities – and prospects for accelerating the integration mechanisms of education development to accelerate Russia’s economic growth.

Thus, the hypothesis has been proved. It has been shown – by the example of top universities in Russia in 2020 – that the development of higher education and maximization of its contribution to the acceleration of economic growth could be achieved based on the integration mechanisms with the participation of universities. It has been determined that optimization should be applied to educational (quality of higher education), scientific (R&D), and international (globalization) activities of universities, which could reach their maximum in case of an increase in the number of incubators in each university by 634.47%, number of centers of shared use of scientific equipment by 1,085.61%, and number of small companies by 76.43%.

It has also been found that scientometrics (citations) and profitability (effectiveness) of universities do not depend on the integration mechanisms in higher education. Such integration mechanisms as employer-sponsored education practice bases and technological parks do not contribute to the improvement of the indicators of universities’ activities and thus their development is inexpedient.

The theoretical significance of the results obtained is that they offered new – integration – mechanisms of education development for accelerating Russia’s economic growth. The advantage of the integration mechanisms, compared to the independent development of universities, is universities’ larger support for the implementation of the social and investment model of economic growth.

The practical significance of the authors’ conclusions and recommendations is that they allow raising the effectiveness of university management and optimizing the organizational and managerial conditions under which the potential of universities in the sphere of support for the implementation of the social and investment model of economic growth is unlocked in the most comprehensive way.

The managerial significance of the authors’ conclusions and recommendations is that they allow improving the methodology and practice of monitoring of the effectiveness of higher education organizations’ activities, which is done annually by the Ministry of Science and Higher Education of the Russian Federation (2020). The proposed new criterion of assessing the optimality of the organization and management of universities – the degree of universities’ involvement in the processes of integration with business – allows for a more precise determination of the effectiveness of universities’ activities.

The new criterion can be used for the rationalization of selecting the universities for participation in the program of strategic academic leadership and the following programs of higher education development in Russia. Due to this, the authors’ recommendations, proposed in this paper, support the practical implementation of “Priority 2030” and allows for the fullest realization of the potential of universities’ support for the social and investment model of economic growth in the Decade of science and technologies in the Russian Federation.

The new criterion may also be an additional benchmark and priority in the programs of Russian universities’ development. The social significance of the paper’s results is that they support the practical realization of the following Sustainable Development Goals: SDG 4, SDG 8, SDG 9, SDG 11, SDG 16, and SDG 17.



Data availability statement

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author.



Author contributions

All authors listed have made a substantial, direct, and intellectual contribution to the work and approved it for publication.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 Adonina, L. V., and Kokodey, T. A. (2022). “Proceeding of the International Science and Technology Conference "FarEastСon 2021". Smart Innovation, Systems and Technologies” in Developing the concept for managing digitalization of the education system in Russia. eds. D. B. Solovev, V. V. Savaley, A. T. Bekker, and V. I. Petukhov, vol. 275 (Singapore: Springer)

 Agasisti, T., Egorov, A., Zinchenko, D., and Leshukov, O. (2021). Efficiency of regional higher education systems and regional economic short-run growth: empirical evidence from Russia. Ind. Innov. 28, 507–534. doi: 10.1080/13662716.2020.1738914

 Almutairi, N. T. (2023). Does investment in human capital via education stimulate economic growth in an oil-rich country? A case study of Saudi Arabia. J. Knowl. Econ. doi: 10.1007/s13132-023-01265-1

 Al-Zoubi, Z. H., Issa, H. M. B., and Musallam, F. Y. (2023). The degree of practicing creative leadership by academic leaders at Jordanian universities and its relationship to the level of teaching performance. Educ. Sci. 13:163. doi: 10.3390/educsci13020163

 Anetor, F. O. (2020). Human capital threshold, foreign direct investment and economic growth: evidence from sub-Saharan Africa. Int. J. Dev. Issues 19, 323–337. doi: 10.1108/IJDI-01-2020-0014

 Benson, G. E., and Chau, N. N. (2022). University–industry collaboration: enhancing students’ business acumen and aptitude through competitive SCM challenges. Ind. High. Educ. 36, 344–356. doi: 10.1177/09504222211041531

 Bogoviz, A. V., Lobova, S. V., and Osipov, V. S. (2023). Quality of management in higher education by the example of top universities of Russia. Int. J. Qual. Res. 17, 27–40. doi: 10.24874/IJQR17.01-03

 Bolshakov, N., and Walker, C. (2022). Deaf youth in contemporary Russia: barriers to inclusion in education and the labour market. Eur. Asia Stud. 75, 186–207. doi: 10.1080/09668136.2022.2115014

 Borda-Rivera, E. A., and Ortega-Paredes, G. C. (2021). The role of the university in the university-business-government collaboration as a regional innovation system: the case of Arequipa, Peru. Formacion Universitaria 14, 13–24. doi: 10.4067/S0718-50062021000600013

 Boţoroga, C.-A., Horobeţ, A., Belaşcu, L., Smedoiu Popoviciu, A., and Gîrlovan, A. (2022). Assessing the nexus between education, economic growth, and innovation: an empirical analysis. Stud. Bus. Econ. 17, 18–34. doi: 10.2478/sbe-2022-0043

 Butt, R., Siddiqui, H., Soomro, R. A., and Asad, M. M. (2020). Integration of industrial revolution 4.0 and IOTs in academia: a state-of-the-art review on the concept of education 4.0 in Pakistan. Interact. Technol. Smart Educ. 17, 337–354. doi: 10.1108/ITSE-02-2020-0022

 Chaudhry, A. (2023). Leadership, diversity, and academic performance: an investigation of team-based learning. J. Educ. Bus. 98, 9–16. doi: 10.1080/08832323.2021.2009754

 Damar, M., Özdağoğlu, G., and Saso, L. (2022). Designing a business intelligence-based monitoring platform for evaluating research collaborations within university networks: the case of UNICA - the network of universities from the capitals of Europe. Inf. Res. 27:945. doi: 10.47989/irpaper945

 de los Ríos-Carmenado, I., Sastre-Merino, S., Díaz Lantada, A., García-Martín, J., Nole, P., and Pérez-Martínez, J. E. (2021). Building world class universities through innovative teaching governance. Stud. Educ. Eval. 70:101031. doi: 10.1016/j.stueduc.2021.101031

 Fahim, A., Tan, Q., Bhatti, U. A., Nizamani, M. M., and Nawaz, S. A. (2023). The nexus between higher education and economic growth in Morocco: an empirical investigation using VaR model and VECM. Multimed. Tools Appl. 82, 5709–5723. doi: 10.1007/s11042-022-13471-1

 Fernandes, G., Domingues, J., Tereso, A., Micán, C., and Araújo, M. (2023). Risk management in university–industry R&D collaboration programs: a stakeholder perspective. Sustainability 15:319. doi: 10.3390/su15010319

 Finnveden, G., Friman, E., Mogren, A., Palmer, H., Sund, P., Carstedt, G., et al. (2020). Evaluation of integration of sustainable development in higher education in Sweden. Int. J. Sustain. High. Educ. 21, 685–698. doi: 10.1108/IJSHE-09-2019-0287

 Frolova, A. S., Balashova, E. V., Kurnikova, T. A., and Kuran, M. S. (2022). Types of higher education services consumption in Russia: transformation factors in focus. J. High. Educ. Theory Pract. 22, 18–22. doi: 10.33423/jhetp.v22i12.5459

 Gruševá, E., and Blašková, V. (2022). Education as a factor influencing the economic growth of the V4 countries. Rev. Appl. Socio-Econ. Res. 24, 58–69. doi: 10.54609/reaser.v24i2.139

 Gruzina, Y. M., Ponomareva, M. A., Shmeleva, L. A., and Shtanova, K. A. (2022). Does higher education promote human capital development: comparison of Russia and OECD countries. Eur. J. Contemp. Educ. 11, 1105–1112. doi: 10.13187/ejced.2022.4.1105

 Huang, Z., Sindakis, S., Aggarwal, S., and Thomas, L. (2022). The role of leadership in collective creativity and innovation: examining academic research and development environments. Front. Psychol. 13:1060412. doi: 10.3389/fpsyg.2022.1060412 

 Isakova, Y. (2023). Social inquiry for higher education in Russia: sociological context. Lecture Notes Netw. Syst. 575, 1507–1515. doi: 10.1007/978-3-031-21219-2_167

 Ismail, M. D., Abdullah, I. H., and Hassan, M. S. (2022). Which governance mechanism influences the relationship between motivation and performance? An investigation on university and industry collaboration in Malaysia. J. Appl. Res. High. Educ. 14, 1160–1174. doi: 10.1108/JARHE-02-2021-0060

 Johler, M. (2022). Collaboration and communication in blended learning environments. Front. Educ. 7:980445. doi: 10.3389/feduc.2022.980445

 Karambakuwa, R. T., Ncwadi, R., and Phiri, A. (2020). The human capital–economic growth nexus in SSA countries: what can strengthen the relationship? Int. J. Soc. Econ. 47, 1143–1159. doi: 10.1108/IJSE-08-2019-0515

 Krupnov, Y. A., Yankovskaya, V. V., Semenova, E. I., and Semenov, A. V. (2023). The institutional approach to the development of education in the social and investment model of Russia's economic growth. Front. Educ. 8:1128574. doi: 10.3389/feduc.2023.1128574

 Kulikova, E., Durandina, O., and Molokova, E. (2021). Russia's quality higher education on the global agenda of sustainable development. E3S Web Conf. 295:01063. doi: 10.1051/e3sconf/202129501063

 Letzel-Alt, V., Pozas, M., Schwab, S., Schneider, C., Lindner, K. T., Dias, P., et al. (2022). Exploring inclusive education in times of COVID-19: an international comparison of German, Austrian and Portuguese teachers. Front. Educ. 7:969737. doi: 10.3389/feduc.2022.969737

 Li, X., and Wye, C.-K. (2023). The effect of Investment in Education on China’s economic growth: the role of financial development. Chinese Econ. 56, 69–87. doi: 10.1080/10971475.2022.2058182

 Li, H., and Yin, Z. (2022). Influence of publication on university ranking: citation, collaboration, and level of interdisciplinary research. J. Librariansh. Inf. Sci. doi: 10.1177/09610006221106178

 Liu, X. (2020). Structural changes and economic growth in China over the past 40 years of reform and opening-up. China Polit. Econ. 3, 19–38. doi: 10.1108/CPE-05-2020-0010

 Liu, Y., Yi, K., and Huang, G. (2022). University-industry collaboration: the impact of postdoctoral workstations on labor investment efficiency. Front. Psychol. 13:955935. doi: 10.3389/fpsyg.2022.955935 

 Marra, M., Alfano, V., and Celentano, R. M. (2022). Assessing university-business collaborations for moderate innovators: implications for university-led innovation policy evaluation. Eval. Program Plann. 95:102170. doi: 10.1016/j.evalprogplan.2022.102170 

 Ministry of Science and Higher Education of the Russian Federation (2020). Information and analytical materials by the results of monitoring of effectiveness of the activities of higher education organizations in 2019. Available at: http://indicators.miccedu.ru/monitoring/2019/index.php?m=vpo (Accessed 23.11.2020).

 Mok, K. H., Xiong, W., and Ke, G. (2022). Reimagining higher education in the post-COVID-19 era: Chinese students’ desires for overseas learning and implications for university governance. High Educ. Pol. 35, 591–609. doi: 10.1057/s41307-022-00273-1 

 Pan, F., Liu, L., and Wang, Z. (2022). The Chinese university stakeholder satisfaction survey: developing a customer-centered self-assessment tool for higher education quality management. Front. Psychol. 13:1043417. doi: 10.3389/fpsyg.2022.1043417 

 Paswan, J., Singh, V. K., Karmakar, M., and Singh, P. (2022). Does university–industry–government collaboration in research gets higher citation and altmetric impact? A case study from India. Scientometrics 127, 6063–6082. doi: 10.1007/s11192-022-04508-1

 Petousi, D., Katifori, A., Servi, K., Roussou, M., and Ioannidis, Y. (2022). History education done different: a collaborative interactive digital storytelling approach for remote learners. Front. Educ. 7:942834. doi: 10.3389/feduc.2022.942834

 Pirogova, O., Temnova, N., and Markova, E. (2021). Online education in Russia: status and development trends. E3S Web Conf. 258:10020. doi: 10.1051/e3sconf/202125810020

 Ryazanova, N., Lobzhanidze, N., and Subbotina, E. (2021). The architecture of the corporate training system in the system of non-formal environmental education for sustainable development in Russia. E3S Web Conf. 265:07002. doi: 10.1051/e3sconf/202126507002

 Saleem, A., Aslam, S., Sang, G., Dare, P. S., and Zhang, T. (2023). Education for sustainable development and sustainability consciousness: evidence from Malaysian universities. Int. J. Sustain. High. Educ. 24, 193–211. doi: 10.1108/IJSHE-05-2021-0198

 Santos, P., and Thune, T. M. (2022). Social capital and university–business collaboration in doctoral education. Ind. High. Educ. 36, 512–524. doi: 10.1177/09504222211069804

 Tahir, M., Hayat, A., Rashid, K., Afridi, M. A., and Tariq, Y. B. (2020). Human capital and economic growth in OECD countries: some new insights. J. Econ. Admin. Sci. 36, 367–380. doi: 10.1108/JEAS-07-2019-0073

 Terán-Bustamante, A., Martínez-Velasco, A., and López-Fernández, A. M. (2021). University–industry collaboration: a sustainable technology transfer model. Admin. Sci. 11:142. doi: 10.3390/admsci11040142

 Vatlina, T. V., and Evdokimov, S. P. (2022). Sustainable development of higher education in Russia in conditions of territorial inequality. J. High. Educ. Theory Pract. 22, 61–66. doi: 10.33423/jhetp.v22i3.5081

 Veltri, S., Puntillo, P., and Pierri, F. (2022). Investigating the association between universities' corporate governance structure and the knowledge transfer performance outcomes. Eur. J. Innov. Manag. 25, 1154–1179. doi: 10.1108/EJIM-01-2022-0003

 Wallwey, C., Longmeier, M. M., and Hayde, D. (2022). Consider “HACKS” when designing hackathon challenges: hook, action, collaborative knowledge sharing. Front. Educ. 7:954044. doi: 10.3389/feduc.2022.954044

 Wijesundara, W. M. T. H., and Prabodanie, R. A. R. (2022). Relative efficiencies of the state universities in Sri Lanka: can they enroll more students? Int. J. Educ. Manag. 36, 1284–1296. doi: 10.1108/IJEM-01-2022-0046

 World University Rankings 2020. (2020). Available at: https://www.timeshighereducation.com/world-university-rankings/2020/world-ranking#!/page/0/length/25/sort_by/rank/sort_order/asc/cols/scores (accessed: 23.11.2020).

 Yakovleva, N. (2022). Education in post-soviet Russia: marketisation, financialisation and bureacratisation – the case of universities. Crit. Sociol. 48, 743–764. doi: 10.1177/08969205211064507

 Zhang, Y., and Liu, J. (2022). Does education affect economic growth? A re-examination of empirical data from China. Sustainability 14:16289. doi: 10.3390/su142316289



OPS/images/feduc-08-1120915-g002.jpg
e
16000
s
2000
10000
w010
w0
w0
2010
o

I
- wsser L
100000
G 000
1000
0o
o0
£ 250 420000
on/ a4
Bues  Comeof  Swil  Bducaioosl  Scsmif  latemtional
mebdors chared e companiessciiies aiviier acivies

R B B e e





OPS/images/feduc-08-1120915-t001.jpg
University Characteristics, points 1100 Integration mechanisms

Educational  Scientific  Scientometrics Profitability International Number of Numberof  Numberof — Numberof  Numberof Number of
activities activities (citations) (effectiveness) activities companies with companies business  technological ~centers of small
(quality)  (quality and (globalization) contracts for that are incubators parks shared use  companies

effectiveness) specialists’ training practice of scientific
bases, with equipment
contracts

Lomonosov 782 63 156 907 666 161 L3 1 1 10 n
Moscow

State

University

Moscow 533 456 172 9.9 587 104 97 1 0 1 16
Institute of

Physics and

Technology

(MIPT)

National 359 373 781 565 2 1 9 1 0 0 6
Research

University

“Higher

School of

Economics”

o 306 B 98 816 621 30 685 0 1 1 19
University

National 375 361 36 100 67 218 28 1 1 1 18
Research

Nuclear

University

MEPhI

Novosibirsk 428 319 303 357 438 82 82 1 0 2 6
State
University

Peter the 262 159 618 712 526 219 2586 1 1 2 16
Great .

Petersburg

Polytechnic

University

msk State a 37 24 5 716 88 33 1 0 12 2
University

Kazan 27 169 478 w0 26 126 5058 0 1 4 Y
Federal
University

National 243 237 29.1 842 68.9 36 670 0 0 L1 30
University

of Science

and

“Technology

Misis)

Compiled by the authors based on the Ministry of Science and Higher Education of the Russian Federation (2020) and World University Rankings 2020 (2020).





OPS/images/feduc-08-1120915-e003.jpg
¥3 = 48.26 +1.04x5 + 0.23x (3)





OPS/images/feduc-08-1120915-g001.jpg
ne SLI SL1T 4
'jw 605 4ite

T —





OPS/images/feduc-08-1120915-t002.jpg
Sphere of
comparison

Existing literature

Provisions

Sources

Results
obtained in

Mechanism of
higher education
development to
speed up the rate of

economic growth

Prospective spheres
of higher education

development

Prospective
integration
mechanisms in

higher education

Authors.

Independent
development of
universities
through training
of personnel and
R&D

Improvement of
the indicators of
scientometrics
(citation) and
growth of
profitability
(effectiveness) of

universities

Facultative based
of practice and
technological

parks

De los Rios-
Carmenado
etal. 2021),
Moketal,
(2022), Pan
etal. (2022),
and Veltri etal.
(2022)

Liand Yin
(2022), Paswan
etal. 2022),
Saleem etal.
(2023),and
Wijesundara
and
Prabodanie
(2022)

Ismail et al.
(2022), Lin
etal. (2022),
and Fernandes
etal. (2023)

the paper

Integration of
universities with

business

Development of
educational
(quality of higher
education),
scientific (R&D)
and international
(globalization)
activity of
universities
Incubators in
universites,
centers of joint
use of scientific
equipment, small
companies based

on universities.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Perspectives of using the integration mechanisms of education’s development for accelerating Russia’s economic growth



		1. Introduction



		2. Literature review



		3. Materials and methodology



		4. Results



		5. Discussion



		6. Conclusion



		Data availability statement



		Author contributions



		Conflict of interest



		Publisher’s note



		References



















OPS/images/feduc-08-1120915-e001.jpg
¥1=24.55+13.80x3 +1.66x5 (1)





OPS/images/feduc-08-1120915-e002.jpg
¥2=20.98+12.88x3 +0.94xs (2)





OPS/images/cover.jpg
' frontiers | Frontiers in Education

Perspectives of using the
integration mechanisms of
education’s development for
accelerating Russia’s economic
growth












OPS/images/crossmark.jpg
(®) Check for updates







OPS/images/logo.jpg
¥ frontiers Frontiers in Education






