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Statement of research problem 

Highly qualified scientific and technical (S&T) personnel are key actors in the country's 

innovative transformation. The investigation of the motives for their career choice and the 

conditions required for their professional development is particularly relevant in regard to the 

intention of Russia for scientific and technological breakthroughs and the transition to the digital 

economy. Such achievements are impossible without the provision of appropriate human 

resources. 

The development of the research and development (R&D) sphere is impossible without 

scientific and technical personnel with the necessary level of education and skills, and without 

creation of favorable conditions for working activity and further professional development of such 

specialists. Strengthening the human resources potential in S&T, attracting young talented 

researchers to this sphere, and developing the professional skills of existing specialists are the key 

tasks for a range of national projects. The development in the field of R&D is one of the main 

goals of the national project “Science”1 (and the unified national project “Science and 

Universities”2), which establishes the tasks of increasing the attractiveness of scientific careers, 

building a system of professional growth for scientific personnel, and supporting promising 

researchers (with an emphasis on young scientists). One of the objectives of the national program 

“Digital Economy of the Russian Federation”3 is the creation of international scientific-

methodological centers, which will be aimed at providing professional development of highly 

qualified personnel in the fields of mathematics, computer science, and technology. Involvement 

of university teaching staff in research activities, as well as continuous professional development 

of scientific and teaching personnel are declared as important conditions of universities' 

functioning within the framework of the national project “Education”4. 

The necessity to consider the features of S&T personnel, their motivation, and their career 

development, and to obtain relevant empirical data on this group of specialists is determined by 

serious personnel problems at the national level. In Russia, the long-term trend of reducing the 

number of R&D personnel continues: in 2019 – by 3.6% as compared with 2017 and by 7.3% as 

 
1 Passport of the national project “Science” // approved by the Presidium of the Council under the President of the 

Russian Federation for Strategic Development and National Projects (December 24, 2018 №16). URL: 

http://static.government.ru/media/files/vCAoi8zEXRVSuy2Yk7D8hvQbpbUSwO8y.pdf (in Russian) 
2 Minobrnauki predlagaet sformirovat' novyj nacproekt “Nauka i universitety” [The Ministry of Science and Higher 

Education proposes to form a new national project “Science and Universities”] // TASS, Russian News Agency. 2020. 

Accessed 30.03.2021. URL: https://tass.ru/obschestvo/9581455 (in Russian) 
3 Passport of the national project “Digital Economy of the Russian Federation” // approved by the Presidium of the 

Council under the President of the Russian Federation for Strategic Development and National Projects (December 

24, 2018 №16). URL: http://static.government.ru/media/files/urKHm0gTPPnzJlaKw3M5cNLo6gczMkPF.pdf (in 

Russian) 
4 Passport of the national project “Education” // approved by the Presidium of the Council under the President of the 

Russian Federation for Strategic Development and National Projects (December 24, 2018 №16). URL: 

http://static.government.ru/media/files/UuG1ErcOWtjfOFCsqdLsLxC8oPFDkmBB.pdf (in Russian) 

http://static.government.ru/media/files/vCAoi8zEXRVSuy2Yk7D8hvQbpbUSwO8y.pdf
https://tass.ru/obschestvo/9581455
http://static.government.ru/media/files/urKHm0gTPPnzJlaKw3M5cNLo6gczMkPF.pdf
http://static.government.ru/media/files/UuG1ErcOWtjfOFCsqdLsLxC8oPFDkmBB.pdf
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compared with 2010. Despite the implementation of a wide range of state support measures for 

scientific youth in recent years, the number of young researchers under the age of 29 continues to 

decline (by 3.5% in 2019 compared to 2018)5. The number of postgraduate students and the 

efficiency of the postgraduate programs is decreasing. In 2019, the share of those who defended 

their PhD thesis in time was only 10.5% (for comparison, in 2010 — 28.4%, in 2018 — 12.4%) 

in the total number of those who completed postgraduate studies6. In addition to the problems with 

scientific personnel, the shortage of highly qualified engineering specialists remains relevant for 

the whole Russian labor market7. Representatives of most organizations that carry out R&D in 

priority areas of technological development face difficulties in finding not only research, but also 

engineering staff, and are forced to organize additional education for employees8. It is obvious that 

there are social problems with the personnel shortages in the S&T sphere and the need to pay 

attention to the issues of prestige and social status of scientific work. 

Meanwhile, in the public perception and in S&T policy prevails the economic perspective 

about the methods of stimulating intellectual work. The measures taken are often based on 

fragmentary statistical data and do not consider the specific motivation of Russian R&D 

personnel9. The effectiveness of S&T policy measures is currently evaluated by particular 

quantitative variables (financial indicators, the number of certain personnel groups, publication 

activity), but it misses the fact that the career success of S&T personnel and the effectiveness of 

their professional activities include a complex set of not only objective, but also subjective 

indicators. The relevance of this study is determined by the insufficient elaboration of the problem 

from a sociological point of view. The attention of Russian authors is often directed to the material 

indicators of the work of S&T personnel, and less attention is paid to the subjective factors, such 

as self-esteem, perception of success, ideas about the sufficiency of one's knowledge and skills. 

 
5 Indikatory nauki: 2021 [Indikators of science: 2021]. HSE Data book / L. M. Gokhberg, K. A. Ditkovsky, E.I. 

Evnevich et al.; National Research University Higher School of Economics. – M.: HSE, 2021. 352 p. (in Russian) 
6 Nefedova A. I., Yudin I. B. Podgotovka nauchnyh kadrov v aspiranture [Training of scientific personnel in graduate 

schools] // Bulletin from the ISSEK HSE “Science, Technology and Innovations” series No. 185 from 18.12.2020. 

URL: https://issek.hse.ru/mirror/pubs/share/426495252.pdf (in Russian) 
7 Rabotodateli opredelili trebovaniya k kandidatam: top-5 vostrebovannyh kompetencij na rossijskom rynke truda 

[Employers have defined the requirements for candidates: TOP-5 demanded skills in the Russian labor market] // 

VCIOM. 2020. Accessed 17.05.2021. URL: https://wciom.ru/analytical-reviews/analiticheskii-obzor/rabotodateli-

opredelili-trebovaniya-k-kandidatam-top-5-vostrebovannykh-kompetenczij-na-rossijskom-rynke-truda (in Russian) 
8 See, e.g.: Shmatko N. A., Volkova G. L. Robototekhnika: potrebnost' organizacij v nauchnyh kadrah i kompetenciyah 

[Robotics: the demand of organizations for scientific personnel and competencies] // Bulletin from the ISSEK HSE 

“Science, Technology and Innovations” series from 19.05.2017. URL: 

https://issek.hse.ru/data/2017/05/29/1172143877/NTI_N_53_19052017.pdf (in Russian); Shmatko N. A., 

Lavrynenko A. S. Biotekhnologii: potrebnost' organizacij v nauchnyh kadrah i kompetenciyah [Biotechnology: the 

demand of organizations for scientific personnel and competencies] // Bulletin from the ISSEK HSE “Science, 

Technology and Innovations” series from 24.05.2017. URL: 

https://issek.hse.ru/data/2017/05/24/1172063955/NTI_N_54_24052017.pdf (in Russian) 
9 Gokhberg L. M., Kitova G. A., Kuznetsova T. E., Shuvalova O. R. Rossijskie uchenye: shtrihi k sociologicheskomu 

portretu [Russian Scientists: A Sociological Portrait]. M.: HSE, 2010. 140 p. (in Russian) 

https://issek.hse.ru/mirror/pubs/share/426495252.pdf
https://wciom.ru/analytical-reviews/analiticheskii-obzor/rabotodateli-opredelili-trebovaniya-k-kandidatam-top-5-vostrebovannykh-kompetenczij-na-rossijskom-rynke-truda
https://wciom.ru/analytical-reviews/analiticheskii-obzor/rabotodateli-opredelili-trebovaniya-k-kandidatam-top-5-vostrebovannykh-kompetenczij-na-rossijskom-rynke-truda
https://issek.hse.ru/data/2017/05/29/1172143877/NTI_N_53_19052017.pdf
https://issek.hse.ru/data/2017/05/24/1172063955/NTI_N_54_24052017.pdf
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The study is aimed at deepening and detailing the sociological knowledge about the factors 

of attractiveness of professional activity in the field of S&T and developing an idea of renewable 

and expandable S&T education. In this case, the analysis of both objective and subjective 

indicators is implemented, based on large-scale representative surveys of S&T personnel, which 

allow to extend the obtained results to the national level. The research design initially assumed 

that the analysis of empirical data on the S&T personnel can serve as a basis for developing 

recommendations in the field of S&T policy. It considers the issues of knowledge and skills of 

specialists, their compliance with labor market requirements, and the changes dictated by 

technological transformations, as well as the issues of further professional development of 

specialists within the paradigm of lifelong learning, which is essential for the career development. 

The use of primarily quantitative methods in the presented thesis research is justified, on 

the one hand, by the existence of gaps in the current system of statistical data collection10, when 

at the national level many of the parameters describing S&T personnel in academic and non-

academic sectors of the labor market cannot be estimated, and, on the other hand, by the obvious 

relevance of such data and the need to obtain estimates that represent the situation in Russia in 

general. Sociological information about employment and careers of S&T personnel are of great 

importance not only for public authorities, which finance the long-term training of this social group 

and support their integration into the innovation system, but also for employers, who are interested 

in certain skills of specialists, as well as for individuals themselves, who decide whether to get an 

academic degree, what career to build, whether to connect their lives with science or not. 

The correspondence of objective employment characteristics and workplace demands to 

subjective values and goals largely determines the extent to which a professional will perceive 

own work activities as meaningful and successful. Among the main research questions of the 

thesis research are the interconnection between various motives of professional choice, how 

subjective and objective factors of career success perception are connected in the process of career 

development and how the attitude to updating professional competencies (including that within 

the system of additional professional education) becomes a factor of successful career realization 

of S&T personnel. These research questions are considered in three articles, presenting the results 

of the thesis research on the key aspects of choosing and implementing S&T career: (1) values and 

motives of work, (2) current level of skills and attitude to update them, (3) subjective assessment 

of the current work in reference to the ideas about a successful career. 

 
10 In particular, the current system of federal statistical accounting in Russia does not make it possible to exactly 

estimate the share of doctorate holders in the non-academic sector of the labor market. Employees with a doctorate 

degree are taken into account as a separate staff category only in limited number of statistical forms and counted only 

in certain types of organizations: in the field of science and education, as well as in organizations of state and municipal 

administration, but not in industrial and service sector companies. 
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Literature review 

The study of the specific features of intellectual workers and representatives of professions 

related to knowledge production and R&D has a long tradition in social sciences. M. Weber 

discussed the “value of science”11, T. Parsons considered the topic of institutionalization of 

scientific investigation within the social structure12, P. Drucker stressed, that for knowledge 

workers it is extremely important to perceive their work as relevant and meaningful13. 

Currently, a significant part of research on S&T careers is devoted to the mobility and its 

impact on performance and career prospects14. At the international level, large-scale questionnaire 

surveys have provided a range of cross-country comparable data on the career conditions of 

doctorate holders15. Several national studies underline the importance of studying both global 

trends in the organization of scientific work, and the institutional and cultural features of a 

particular country16. Many studies of research careers are limited to bibliometrics17. 

The career (which is one of the key concepts of this study) organically combines the 

institutional and individual aspects and, therefore, is one of the priority subjects of research in the 

social sciences. The modern concept of career includes the possibility of choice and a variety of 

development plans, movements between different positions, which are not necessarily presented 

in the form of a hierarchical ladder (in this context, the concept of “boundaryless career”, first 

introduced by DeFillippi and Arthur18, is especially important). 

A significant share of the current research on S&T personnel is devoted to the career 

choices of PhD graduates and their distribution among different segments of the labor market. 

Highly qualified S&T personnel can be employed both in the academic sector of the labor market 

 
11 Weber M. “Science as a Vocation”. Munich: Duncker&Humblodt, 1919. URL: 

http://www.wisdom.weizmann.ac.il/~oded/X/WeberScienceVocation.pdf 
12 Parsons T. The social system. London: Routledge, 1991. 448 p. 
13 Drucker P. F. Landmarks of tomorrow. NEW YORK: HARPER & BROTHERS PUBLISHERS, 1957. 279 p. 
14 See, e.g.: Morano‐Foadi S. Scientific mobility, career progression, and excellence in the European research area // 

International migration. 2005. Vol. 43. No. 5. P. 133-162; Youtie J. et al. Career-based influences on scientific 

recognition in the United States and Europe: Longitudinal evidence from curriculum vitae data // Research Policy. 

2013. Vol. 42. No. 8. P. 1341-1355; Deville P. et al. Career on the move: Geography, stratification and scientific 

impact // Scientific reports. 2014. Vol. 4. Article No. 4770. P. 1-7; Scellato G., Franzoni C., Stephan P. A mobility 

boost for research // Science. 2017. Vol. 356 (6339). P. 694–697. 
15 See, e.g.: Auriol L. Doctorate Holders: Career, Demand, International Mobility // Foresight-Russia. 2010. Vol. 4. 

No. 4. P. 26-41; Auriol L., Misu M., Freeman R. Doctorate Holders: Labour Market and Mobility Indicators // 

Foresight-Russia. 2013. Vol. 7. No. 4. P. 16-42. 
16 See, e.g.: Kaulisch M., Enders J. Careers in overlapping institutional contexts: the case of academe. Career 

development international. 2005. Vol. 10. No. 2. P. 130–144; Santos J. M., Horta H., Heitor M. Too many PhDs? An 

invalid argument for countries developing their scientific and academic systems: The case of Portugal // Technological 

Forecasting and Social Change. 2016.Vol. 113. P. 352-362. 
17 See, e.g.: Abramo G., D’Angelo C. A., Rosati F. Career advancement and scientific performance in universities // 

Scientometrics. 2014. Vol. 98. No. 2. P. 891-907; Bu Y. et al. Understanding success through the diversity of 

collaborators and the milestone of career // Journal of the Association for Information Science and Technology. 2018. 

Vol. 69. No. 1. P. 87-97. 
18 DeFillippi R. J., Arthur M. B. The boundaryless career: a competency-based prospective // Journal of Organizational 

Behavior. 1994. Vol. 15. No. 4. P. 307-324. 

http://www.wisdom.weizmann.ac.il/~oded/X/WeberScienceVocation.pdf
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(in universities or research centers; so-called academic career), and in organizations of the non-

academic sector (including industrial and service sector companies: research and production 

associations, enterprise institutions, engineering organizations, medical centers and clinics, etc.). 

In this case, it is about building a non-academic career (or “alternative” as opposed to “traditional” 

academic career), and this career path is becoming more relevant and in demand among specialists. 

Moreover, with the spread of multiple employment and flexible work, more and more S&T 

personnel are employed in both sectors of the labor market at the same time, which make the career 

paths even more blurred19. 

The topic of the “alternative” career of S&T personnel leaves space for further research 

since the existing studies indicate contradictory trends. On the one hand, there is a convergence of 

the academic and non-academic sectors of the labor market20, an increased mobility of specialists 

between different sectors of the economy, as well as between R&D and non-R&D organizations21. 

On the other hand, the choice of a research career outside education and science system is still 

perceived ambiguously by some university supervisors and funding organizations and is 

considered rather as “failure”22. In Russia, at the national level only a small amount of data is 

collected on specialists engaged in R&D outside research institutes and universities. Given the 

growing global demand for research competencies in the non-academic sector of the labor market, 

it is a serious limitation and determines the urgency of obtaining data on the scientific and 

engineering personnel included in R&D activities in industrial and service sector companies. 

 
19 Castells M. The Rise of the Network Society: The Information Age: Economy, Society, and Culture. Oxford-UK: 

Wiley-Blackwell, 2010. 478 p. 
20 Dietz J. S., Bozeman B. Academic careers, patents, and productivity: industry experience as scientific and technical 

human capital // Research Policy. 2005. Vol. 34. No. 3. P. 349–367; Enders J. Border crossings: research training, 

knowledge dissemination and the transformation of academic work // Higher Education. 2005. Vol. 49. No. 1–2. P. 

119–133; Musselin C. The Transformation of Academic Work: Facts and Analysis // Center for Studies in Higher 

Education. 2007. Research & Occasional Paper Series: CSHE.4.07, UC Berkeley; Sauermann H., Roach M. Science 

PhD Career Preferences: Levels, Changes, and Advisor Encouragement // PLOS ONE. 2012. Vol. 7. P. 1–9; Herrera 

L., Nieto M. The determinants of firms' PhD recruitment to undertake R&D activities // European Management 

Journal. 2015. Vol. 33. No. 2. P. 132-142. 
21 Lee H., Miozzo M., Laredo P. Job mobility of science and engineering PhDs: movers and stayers and implications 

for knowledge flows to industry // Paper for DRUID 2012 (Copenhagen, Denmark, June 19–21). 2012; Gargiulo F., 

Carletti T. Driving forces of researchers mobility // Scientific Reports. 2014. Vol. 4. Article No. 4860; Deville P., 

Wang D., Sinatra R., Song C., Blondel V. D., Barabási A.-L. Career on the Move: Geography, Stratification, and 

Scientific Impact // Scientific Reports. 2014. Vol. 4. Article No. 4770; Gokhberg L., Shmatko N., Auriol L. (eds.) The 

Science and Technology Labor Force: The Value of Doctorate Holders and Development of Professional Careers, 

Heidelberg; New York; Dordrecht; London: Springer International Publishing, 2016. 
22 Neumann R., Tan, K. K. From PhD to initial employment: the doctorate in a knowledge economy // Studies in 

Higher Education. 2011. Vol. 36. No. 5. P. 601-614; Chen S., McAlpine L., Amundsen C. Postdoctoral positions as 
preparation for desired careers: a narrative approach to understanding postdoctoral experience // Higher Education 

Research & Development. 2015. Vol. 34. No. 6. P. 1083-1096; Shibayama S., Kobayashi Y. Impact of Ph. D. training: 

a comprehensive analysis based on a Japanese national doctoral survey // Scientometrics. 2017. Vol. 113. No. 1. P. 

387-415; Zimmerman A. M. Navigating the path to a biomedical science career // PLoS One. 2018. Vol. 13. No. 9. P. 

1–24. 
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Both academic and non-academic careers, scientific and engineering positions are available 

for individuals with and without doctorate degree23, but obtaining an academic degree plays an 

important role for career advancement in both sectors of the labor market. At the same time, 

regardless of the type of organization and the current level of formal qualifications, the specifics 

of the R&D create institutional pressure on employees, determining the importance of continuous 

professional development and obtaining additional competencies. 

The topic of additional education for already working specialists and the concept of lifelong 

learning as an important condition for career development is becoming more and more relevant24. 

At the same time, a considerable part of Russian scientists and engineers do not participate in 

additional education and are not motivated to receive it25. Thus, it is necessary to have a clearer 

and empirically grounded understanding of motivation for continuing education among specialists 

themselves and their employers, to what extent the participation in professional development 

becomes part of the career plan, and what additional measures are required to establish a closer 

connection between additional education and career advancement. 

Currently, the professional choice of highly qualified S&T specialists is becoming much 

more difficult than simply choosing between an academic and non-academic career, especially 

since conducting research is possible in both sectors of the labor market. According to current 

studies, PhD students abroad value positions at prestigious universities and prominent research 

organizations from the non-academic sector equally high26. Scientific career takes place in a 

professional environment where there is an intersection and interaction of many hierarchies (by 

type of organization, positions, disciplines, thematic areas, etc.). All this indicates the ambiguity 

of the definition of a successful career and the large role of the subjective factor. This dictates the 

need to combine different conceptual frameworks to study scientific and technical careers and to 

evaluate the indicators of their success. 

The fruitfulness of combining different frameworks is also confirmed in the study of 

motivation. Despite the abundance of studies devoted to work motivation in general and its specific 

manifestations in various professional environments, a generally accepted approach to their 

theoretical description has not yet been formed, although the efforts of psychologists and 

 
23 Gokhberg L. M. Statistika nauki [Statistics of science]. M.: TEIS, 2003. 478 p. (in Russian) 
24 OECD. Getting Skills Right: Future-Ready Adult Learning Systems. Paris: OECD Publishing, 2019. 
25 See, e.g.: Volkova G. L. Obuchenie v techenie vsej zhizni: kak rossijskie uchenye poluchayut dopolnitel'noe 

obrazovanie [Lifelong Learning: How Russian Scientists Receive Additional Education] // Bulletin from the ISSEK 

HSE “Science, Technology and Innovations” series No. 185 from 21.03.2019. URL: 

https://issek.hse.ru/data/2019/03/21/1185184445/NTI_N_124_21032019.pdf (in Russian) 
26 See, e.g.: Conti A., Visentin, F. A revealed preference analysis of PhD students’ choices over employment outcomes 

// Research Policy. 2015. Vol. 44. No. 10. P. 1931-1947. 

https://issek.hse.ru/data/2019/03/21/1185184445/NTI_N_124_21032019.pdf
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sociologists to integrate the available concepts continue27. Modern approaches in the study of 

employee motivation involve the application of complex models, a movement towards 

complication and convergence of initial concepts, which can no longer be unequivocally qualified 

as belonging to content or process theories, to emotional or cognitive theories28. The general trend 

is the transition from studying separate elements of work motivation to creating universal theories 

combining internal and external factors with the variability of motivation over time29, especially 

since the division into external and internal motives is rather indistinct, as they can overlap into 

each other. 

The motivation of S&T personnel as a distinct professional group remains an understudied 

topic. In the literature, there exist a consensus that productive scientists and engineers have an 

intrinsic personal motivation that prevails over extrinsic motivation, but like many other 

professionals, they work also for prestige, recognition and material rewards, and their actions are 

determined by a wide range of motives, which are complex and non-linearly interrelated30. 

Clarification of the role of separate motives and motivational patterns at different career stages of 

S&T personnel remains a promising research topic. An important aspect is the dynamics and 

stability of motivation, changes in the relative importance of certain motives in different socio-

economic conditions and at different stages of the professional path31. 

The motives of S&T personnel are derived from those social relations, in which they are 

included during their professional activity. Within the framework of the thesis research, it was 

assumed that the motives of professional choice and their stability reflect, according to A.N. 

Leontiev's concept, the needs in obtaining “tangible or intangible, perceived through the senses or 

purely imagined” results32. Motives can be divided into material, social and personal33. In the 

moment of career choice, the individual is not driven by separate motives or groups of motives, 

 
27 Ryan J. C. The work motivation of research scientists and its effect on research performance // R&D Management. 

2014. Vol. 44. No. 4. P. 355–369. 
28 Shmatko N., Volkova G. Service or Devotion? Motivation Patterns of Russian Researchers // Foresight and STI 

Governance. 2017. Vol. 11. No. 2. P. 54–66. 
29 Kanfer R., Ackerman P. L. Individual differences in work motivation: Further explorations of a trait framework // 

Applied Psychology: An International Review. 2000. Vol. 49. No. 3. P. 470–482; Ryan R. M., Deci E. L. Intrinsic 

and extrinsic motivations: Classic definitions and new directions // Contemporary Educational Psychology. 2000. 

Vol. 25. No. 1. P. 54–67; de Brabander C. J., Martens R. L. Towards a unified theory of task-specific motivation // 

Educational Research Review. 2014. Vol. 11. P. 27-44. 
30 Razina T. V. Scientific activity motivation typology // Vestnik of Kostroma state university. Series: Pedagogy. 

Psychology. Sociokinetics. 2015. Vol. 21. No. 1. P. 60–63. (in Russian) 
31 See, e.g.: Konrad E. Changes in Work Motivation During Transition — A Case from Slovenia // Applied 

Psychology: An International Review. 2000. Vol. 49. No. 4. P. 619–635; Cucu-Ciuhan G., Guita-Alexandru I. 

Organizational culture versus work motivation for the academic staff in a public university // Procedia — Social and 

Behavioral Sciences. 2014. Vol. 127. P. 448–453. 
32 Leontiev A. N. Potrebnosti, motivy i emocii [Requirements, motives and emotions]. M.: Moscow Unviversity Press, 

1971. (in Russian) 
33 Lam A. What motivates academic scientists to engage in research commercialization: ‘Gold’, ‘ribbon’ or ‘puzzle’? 

// Research Policy. 2011. Vol. 40. No. 10. P. 1354–1368; Ryan J. C. The work motivation of research scientists and 

its effect on research performance // R&D Management. 2014. Vol. 44. No. 4. P. 355–369. 
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but by their combinations. In accordance with this, the thesis research conducted identification of 

motivational patterns inherent to the S&T personnel. The identification of these motivational 

patterns can be based on the subjective assessment of individuals' reasons for professional choice, 

on the expected level of satisfaction, on the subjectively perceived importance of certain aspects 

of work activity and the opportunities it provides. 

 

Aim and objectives 

Research aim: to identify the motives and factors of career development of highly 

qualified scientific and technical personnel in academic and non-academic sectors of the labor 

market. 

Research objectives: 

1. Systematization of approaches to the study of academic and non-academic careers of S&T 

personnel and obtaining relevant information on the employment specifics of doctorate 

holders in the academic and non-academic sectors of the labor market in Russia. 

2. Identification of leading motives for choosing and implementing academic or non-

academic career and analysis of their stability at different career stages. 

3. Analysis of the role of professional self-improvement and further vocational education as 

a career development factor for S&T personnel. 

4. Identification of subjective factors determining the perception of success for academic and 

non-academic research careers. 

 

Objective 1 has required to define the concept of career in the paradigms of sociology of 

work and occupations, and sociology of science; to describe the concepts of traditional and 

alternative research careers in relation to S&T personnel worldwide and in Russia; to determine 

the factors of social stratification of the professional community in the field of S&T. The 

systematization of theoretical approaches is supplemented by the comparison of objective and 

subjective employment characteristics in various types of organizations, and by the analysis of the 

S&T personnel involvement in research activities. In addition, the relationship between the 

indicators that determine the subjective perception of the career success at different levels was 

investigated (the results of solving objective 4). Thus, objectives 1 and 4 are accomplished in the 

following work: 

Shmatko N., Katchanov Y., Volkova G. The value of PhD in the changing world of work: 

traditional and alternative research careers // Technological Forecasting & Social Change. 2020. 

Vol.152. P. 119907. 
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Results of objective 2, which includes the identification of motives for professional choice 

and implementation of different types of careers, analysis of the structure of professional 

motivation, its stability and variability at key career stages, are considered in the paper: 

Shmatko N., Volkova G. Service or Devotion? Motivation Patterns of Russian Researchers // 

Foresight and STI Governance. 2017. Vol. 11. No. 2. P. 54–66. 

Objective 3 was devoted to the subjective assessment of the sufficiency of obtained 

education and existing skills, as well as to common practices of participation in lifelong learning 

and obtaining a doctorate degree as a career development factor. The results are presented in the 

paper: 

Volkova G. L. Lifelong Learning of Russian Engineers: Level of Involvement and Participation 

Strategies // Engineering education. 2019. No. 25. P. 15–26. (in Russian). 

 

Scientific novelty of the thesis and its contribution to the research of S&T personnel as a 

special group of highly qualified specialists is determined by the following aspects: 

1. A unique set of relevant empirical data on employment and factors of professional 

development of highly qualified S&T personnel in Russia (including doctorate holders) was 

collected and analyzed. This fills the gaps in the current system of statistical observation by 

providing indicators that characterize the staffing in the field of R&D. 

2. Motivation patterns typical to researchers’ personalities during the professional 

choice and professional activities have been identified. The priority of such motives as self-

actualization and following one's research interests is stated (in this aspect the Russian data 

confirm similar results obtained in foreign studies, including comparative international ones), and 

the instrumental role of material motives while dealing with specific R&D problems is described. 

3. The attitudes towards continuing education of Russian S&T personnel were 

determined, based on employees' self-assessments. The importance of academic degree as a career 

advancement factor, including it in case of alternative career in industrial and service sector 

companies, has been analyzed (on the example of young engineers). 

4. The unique approach to evaluation of factors of academic and non-academic career 

success perception is developed and tested on the actual empirical data. The study extends the 

ethos of science, it is revealed not only within the traditional field of science represented by 

universities and research institutes, but also in industrial and service sector companies in which 

R&D are carried out. The distributions of the main components characterizing the perception of 

subjectively successful academic and non-academic careers are obtained. The received or expected 

recognition is identified as the main success factor; that recognition can be obtained at three levels 
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(at the individual level, at the level of the professional community and at the level of society as a 

whole, on national or international scale). 

 

Theoretical framework and methodology 

Object of the study 

Object of the study: highly qualified scientific and technical personnel employed in 

Russian R&D organizations in both academic and non-academic sectors of the labor market. Focus 

of the study: motivation of career choice and continuation, orientation on further professional 

development, and subjective factors of career success perception by S&T personnel. 

Highly qualified personnel include individuals with at least higher education (ISCED levels 

6-8). Among them the doctorate holders are singled out into a separate subcategory. In the 

international practice of statistical accounting, the human resources in science and technology 

include both representatives of natural sciences, those whose professional activity relates to 

engineering, technology, medicine, agricultural sciences, and representatives of social sciences 

and humanities34. Separate subcategory within this broad group of personnel are “scientists and 

engineers” (singled out as an independent category for analysis according to the Eurostat 

methodological recommendations)35. In addition, researchers (who may or may not have a 

doctorate degree) are identified as a separate group in both sectors of the labor market. 

Conceptual framework 

The conceptual framework of the thesis research is the result of a theoretical analysis of 

approaches developed in the sociology of science and the sociology of work and occupations 

(based primarily on the works of P. Bourdieu, E. Hughes, and R. Merton). 

When analyzing the motives of S&T personnel career choice and realization, the theoretical 

basis was the concept of A. N. Leontiev, according to which the field of professional activity 

reflects life orientations and needs of an individual. In this framework, the sense formation 

function of motives as factors endowing work with personal meaning is especially emphasized36. 

According to V. A. Yadov's concept, job satisfaction is formed as a result of harmonization of 

 
34 UNESCO. Guide to statistics on science and technology. Paris: UNESCO, 1984. Accessed 30.03.2021. URL: 

https://unesdoc.unesco.org/ark:/48223/pf0000063537 
35 Eurostat. Glossary: Human resources in science and technology (HRST). Accessed 30.03.2021. URL: 

https://ec.europa.eu/eurostat/statistics-

explained/index.php/Glossary:Human_resources_in_science_and_technology_(HRST) 
36 Leontiev A. N. Potrebnosti, motivy i emocii [Requirements, motives and emotions]. M.: Moscow Unviversity Press, 

1971. (in Russian); Leontiev D. A. Ot social'nyh cennostej k lichnostnym: sociogenez i fenomenologiya cennostnoj 

regulyacii deyatel'nosti [From Social Values to Personal Values: Sociogenesis and the Phenomenology of Activity 

Value Regulation] // Bulletin of Moscow University. 1996. Vol. 14. P. 35–44 (in Russian); Leontiev A. N. Lectures 

on General Psychology. M.: Moscow Unviversity Press, 2000. (in Russian) 

https://unesdoc.unesco.org/ark:/48223/pf0000063537
https://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Human_resources_in_science_and_technology_(HRST)
https://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Human_resources_in_science_and_technology_(HRST)


12 

 

individual needs with subjective perception of possibilities to realize them in given conditions37. 

When analyzing work motivation of S&T personnel as a special professional group, the features 

of science as an autonomous field were considered. Within the scientific field, activity is aimed at 

achieving and multiplying scientific recognition and self-realization, and needs are often intangible 

and are related to the content of scientific activity. 

The concept of the scientific field38, widely used in the sociology of science39, serves as 

the basis for interpreting the careers of S&T personnel in this paper. According to P. Bourdieu, 

science is a relatively autonomous universe, which is formed by objective structures that 

systematically determine the practices of individuals. However, the realization of these practices 

is impossible without the social structures of the scientific field being effectively internalized and 

appropriated by scientists. The careers of S&T personnel take place in an environment with an 

overlapping set of social and symbolic hierarchies. The educational and research resources of 

individuals play a key role, as do the symbolic resources of scientific authority, prestige, and 

recognition. Using this conceptual framework, we can interpret a career, firstly, as a social 

trajectory given through the history of an individual's movements between certain positions of the 

field, and, secondly, as a set of motives acting as a symbolic matrix of practices. 

This approach agrees with the well-known approach of the sociology of work and 

occupations developed by E. Hughes, who studied career as both “objective” (a sequence of 

statuses the person acquires during a long period of time) and “subjective” (the specialist's 

assessment of the opportunities, personal prospects and achievements associated with his work)40. 

Both career sides were further elaborated by E. Goffman41. However, the concept of science field 

deepens and details the understanding of career in works of E. Hughes, who only mentioned the 

consistency of “turning points” of objective and subjective career, indicating that in the process of 

career not only the objective status changes, but also subjective individual perception of himself, 

i.e. there is adjustment from two sides42. In the conceptual framework chosen in the thesis research, 

the relationship between the “objective” career, viewed as a social trajectory, and the “subjective” 

 
37 Yadov V. A. (ed.) Sotsial’no-psikhologicheskii portret inzhenera: po materialam obsledovaniya inzhenerov leningr. 
proektno-konstr. Organizatsii [Socio-psychological portrait of an engineer: based on a survey of engineers from 
Leningrad. Design and engineering organizations]. M.: Myisl, 1977. 231 p. (in Russian) 
38 Bourdieu P. Science of science and reflexivity. Chicago, University of Chicago Press, 2004. 
39 See, e.g.: Costa L. R. The Logic of Practices in Pierre Bourdieu // Current Sociology. 2006. Vol. 54. No. 6. P. 873-

895; Hong W. Domination in a Scientific Field: Capital Struggle in a Chinese Isotope Lab // Social Studies of Science. 

2008. Vol. 38. No. 4. P. 543-570; Albert M., Kleinman D. L. Bringing Pierre Bourdieu to Science and Technology 

Studies // Minerva. 2011. Vol. 49. Article No. 263; Shmatko N. Nauchnyy kapital kak drayver sotsial'noy mobil'nosti 

uchenykh [Scientific Capital as a Driver of Researchers’ Social Mobility] // Foresight-Russia. Vol. 5. No. 3. P. 18-32. (in Russian) 
40 Hughes E. C. Men and their Work. Glencoe, IL: Free Press, 1958; Hughes E. C. The Sociological Eye: Selected 

Papers. Chicago, IL: Aldine – Atherton, 1971; Hughes E. C. On Work, Race, and the Sociological Imagination. 

Chicago, IL: University of Chicago Press, 1994. 
41 Goffman E. The moral career of the mental patient // Asylums: Essays on the Social Situation of Mental Patients 

and other Inmates / Goffman E. (ed.), Garden City, NY: Anchor, 1961. P. 127–169. 
42 Glaser B., Strauss A. L. Status Passage. Chicago, IL: Aldine Publishing Company, 1971. 
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career, taken as a holistic system of evaluations of professional opportunities and the degree of 

success, meaningful goals and practices of their achievement, is established in an explicit way. 

The motives of the agent in the scientific field are the interiorized objective structures of this field. 

Thus, careers are not reduced to individual social mobility, but are organically embedded in 

biographical experience and directly related to the motives of individuals. 

The notion of motive makes it possible to show the determinacy of scientific practices by 

social factors43, since motive contains a peculiar “project” of practices. The scientific field is “...a 

system of objective relations between positions already won (in previous struggles), the scientific 

field is the locus of a competitive struggle, in which the specific issue at stake is the monopoly of 

scientific authority”44. The motives aimed at achieving scientific recognition are critically 

important for understanding a scientific career. 

Motives related to recognition are central to the thesis research. The concept of recognition 

and the related system of rewards, as well as the impact of this system through the social contexts 

of scientific practices, is the central object of R. Merton's concept of scientific stratification. He 

was the first to propose a basic construction of the sociology of science based on the deployment 

of the most significant sociological concepts (social structure, function, norm, value, social 

subject, social role, etc.). R. Metron formulated a research program, the imperative of which was 

to study the institutional environment of science, including its norms and cultural values. The main 

result of this program was an analysis of science in terms of moral norms, carried out in terms of 

a reward system. Scientific rewards, in various forms and sizes, constitute the social recognition 

that is of key importance in the sphere of scientific activity as well as in the subjective perceptions 

of scientists45. Due to the different chances of accessing the structure of opportunities, there are 

observed inequalities throughout a scientific career, and the differences between already 

recognized scientists and scientists who have not yet achieved fame only increase over time46. 

The observed differences in the degree of career success of S&T specialists are explained 

not only by the institutional aspect, but also by individual choice. Not solely the employer is 

recognized as responsible for employee's career development (as it was in previous studies47), but 

also the individual himself, who has certain set of knowledge and skills and needs to constantly 

update them in order to meet the requirements of the labor market. The specialist changes 

 
43 Bourdieu P. The Logic of Practice. Stanford, Calif.: Stanford University Press, 1990. 333 p. 
44 Bourdieu P. Homo Academicus. Stanford, Calif.: Stanford University Press, 1988. 344 p. 
45 Merton R. K. Priorities in scientific discovery // The Sociology of Science: Theoretical and Empirical Investigations 

/ Ed. Storer N.W. (ed.). Chicago, IL: University of Chicago Press, 1973. P. 286–324. 
46 Merton R. K. The Matthew Effect in Science, II: Cumulative Advantage and the Symbolism of Intellectual Property 

// ISIS. 1988. Vol. 79. No. 4. P. 606–623. 
47 See, e.g.: Gutteridge T. G., Leibowitz Z. B., Shore J. E. Organizational Career Development. San Francisco, CA: 

Jossey-Bass. 1993. 266 p. 
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employers during his career and seeks to meet his needs as much as possible and enrich his 

experience during his work with each of them. Attention is paid not only to objectively measurable 

indicators of career success, but also to the development of an individual's professional 

characteristics, knowledge and abilities, as well as to the subjective perception of how the current 

job meets his motives, needs, values and goals48. 

For doctorate holders, “career-affecting professional experience” primarily implies the 

research-related component of work49. The role of the researcher, the direct involvement in the 

R&D process remains one of the most important criteria for professional success50. 

 

Methodology and selection of empirical data 

The study and comparison of the factors of subjective perception of career success 

considered S&T personnel as a whole: both with and without a doctorate degree, employed in both 

academic and non-academic sectors of the labor market. At the same time, in order to examine 

certain aspects of employment, motivation, skill sets, and educational strategies, it is reasonable 

to select and compare separate, more specific groups of specialists. 

The distinct groups within the highly qualified scientific and technical (S&T) personnel 

are illustrated on Figure 1. The grouping is carried out to compare the conditions of employment 

and success factors during the implementation of different career types. 

Regardless of the sector of employment and the possession of an academic degree, those 

whose professional activity includes conducting R&D are singled out as a separate group. Thus, 

the highly qualified S&T personnel are divided into two groups: researchers and other specialists 

(non-researchers - technicians, supporting staff, etc.). To identify the researchers within the S&T 

personnel, the methodological approach of the Careers of Doctorate Holders (CDH) project was 

used: “researchers are professionals engaged in the conception or creation of new knowledge, 

products, processes, methods and systems and also in the management of the projects 

concerned”51. In the thesis, special attention was given to the reasons for choosing a research career 

and to the involvement in research as an indicator of career development. 

 
48 Baruch Y., Rosenstein E. Human resource management in Israeli firms: Planning and managing careers in high 

technology organizations // International Journal of Human Resource Management. 1992. No. 3. P. 477-495. 
49 Auriol L., Schaaper M., Felix B. Mapping Careers and Mobility of Doctorate Holders: Draft Guidelines, Model 

Questionnaire and Indicators – Third Edition // OECD Science, Technology and Industry Working Papers. 2012. 

2012/07, OECD Publishing. 
50 Gustin B. H. Charisma, recognition, and the motivation of scientists // American Journal of Sociology. 1973. Vol. 

78. No. 5. P. 1119–1134; Merton R.K., Zuckerman H. Age, aging, and age structure in science // The Sociology of 

Science: Theoretical and Empirical Investigations / Ed. Merton R.K. (ed.). Chicago, IL: University of Chicago Press, 

1973. P. 497–559; Buddeberg-Fischer B., Stamm M., Buddeberg C., Klaghofer R. Career-Success Scale – A new 

instrument to assess young physicians' academic career steps // BMC Health Services Research. 2008. Vol. 8. No. 120. P. 1–7. 
51 Auriol L., Schaaper M., Felix B. Mapping Careers and Mobility of Doctorate Holders: Draft Guidelines, Model 

Questionnaire and Indicators – Third Edition // OECD Science, Technology and Industry Working Papers. 2012. 

2012/07, OECD Publishing. 
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Figure 1. Classification of highly qualified scientific and technical personnel 

Particular attention was paid not solely to the motivations for choosing a career in R&D, 

but also to sustainability of motivation at different stages of the professional path. The survey of 

doctorate holders made it possible to analyze the motivational patterns of specialists who have 

already invested a significant amount of effort and time in obtaining advanced scientific 

qualifications (doctorate degree), and to investigate the stability over time for the motives that 

were relevant in the moment of professional choice. 

A target sub-sample of young scientific and technical personnel was formed during the 

thesis research — engineers (up to 40 years old), who carry out R&D not only in the academic 

sector of the labor market, but also in industrial and service sector companies. In-depth analysis of 

this group provides an opportunity to assess the value of academic degree among specialists in the 

early career stages (both for traditional and alternative career) and to examine, to what extent their 

current skill level meets the requirements of the labor market. 

The empirical basis for the study was “Monitoring survey of Highly Qualified R&D 

Personnel (2010–2020)”, the project of the Institute for Statistical Studies and Economics of 

Knowledge (part of the National Research University — Higher School of Economics). This 

project aims to identify the main trends and characteristics of employment of S&T personnel, 

patterns of their behavior and participation in innovative activities. The respondents comprised 

researchers employed at R&D divisions of universities, research institutes, engineering services 

providers, industrial companies, medical centers, and clinics. The survey was conducted in all 

Russian federal districts in large cities with research institutes and major universities, and in 

“naukograd” (science cities). The sample is representative by gender, age, employment sector, and 

fields of science. The project allows to explore career opportunities for S&T personnel (both with 

or without doctorate degree) in the academic and non-academic sectors of the labor market. 
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The monitoring is harmonized with the large-scale comparative international project 

Careers of Doctorate Holders (CDH, 2013-2017), which brings together researchers from 25 

countries (including Russia) under the auspices of three major international organizations: OECD, 

Eurostat and the UNESCO Institute for Statistics. The aim of the international CDH project is to 

obtain comparable indicators of employment, career, and mobility of doctorate holders, to identify 

the patterns and human resources’ development trends in the science and technology sphere. The 

main data collection method is questionnaire-based surveys of doctorate holders (the methods of 

its conduct are not regulated); all participating countries use the agreed toolset including the 

questionnaire structure. In addition to the model questionnaire, methodological guidelines and a 

set of output tables were developed to systematize the data at the international level. For each 

country, representatives of national statistical offices and researchers, united in an expert network, 

identified data sources from which a general population of doctorate holders could be identified in 

order to form the sample that allows cross-country comparisons of the results52. 

One of the basic concepts of the CDH project is the term “career path job”53. It is assumed 

that researchers may have various kinds of work experience (especially in the early stages of their 

career), but then choose the career path job for full professional self-realization. This foreign 

concept becomes important in the context of Russian empirical data, showing that S&T personnel 

in Russia tend to retain a high degree of loyalty to one selected organization, with which specialists 

associate their hopes of realizing their professional potential and build the successful career. 

 

Statements to be defended 

According to the results of the thesis research, the following main statements are 

formulated: 

1. Specific feature of the S&T sphere consists in the innovative and creative nature of 

work, which attracts people oriented on professional development. Motives related to the creative 

nature of work and personal research interests form the core of the professional identities of S&T 

personnel. Material aspects, such as wages and working conditions, play an instrumental role in 

the implementation of current R&D activities and are considered as a resource for accomplishing 

high-priority personal objectives. 

2. The features of researchers' motivation correspond to a rather narrow range of 

organizations for potential employment. As a result, professional mobility of Russian researchers 

 
52 Auriol L., Misu M., Freeman R. Doktora nauk: indikatory rynka truda i mobil'nosti [Doctorate Holders: Labour 

Market and Mobility Indicators] // Foresight-Russia. 2013. Vol. 7. No. 4. P. 16-42. (in Russian) 
53 Auriol L., Schaaper M., Felix B. Mapping Careers and Mobility of Doctorate Holders: Draft Guidelines, Model 

Questionnaire and Indicators – Third Edition // OECD Science, Technology and Industry Working Papers. 2012. 

2012/07, OECD Publishing. 
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is low, and they are not inclined to change their work and field of activity even under several 

economic and career restrictions. 

3. Among Russian researchers, eight motivational patterns (“lone wolf researchers”, 

“creative professionals”, “lone wolf professionals”, “altruistic scientists”, “pragmatists”, 

“pragmatic lone wolf researchers”, “professional altruists”, “independent altruistic creators”) and 

the corresponding types of researchers where identified. These types are not equally distributed 

between the various fields of the natural and engineering sciences. This leads to the necessity of 

developing and applying flexible measures of S&T policy, where the specifics of motivation in 

different fields of science is considered. 

4. The study of the attitude to professional self-development and constant updating of 

competencies as a career development factor showed, that those who feel some (but not critical) 

lack of knowledge and skills are the most active in receiving additional education. 

5. Doctorate degree is considered as the significant tool of career advancement, 

including in the non-academic sector of the labor market. The willingness to obtain a doctorate 

degree strongly depends on the socio-demographic characteristics of an engineer, the features of 

his current employment, as well as the achieved career stage. 

6. The main factor affecting the research career assessment, is the recognition that is 

either achieved or expected. It can be obtained on three levels (ranging from individual to global): 

specific individual (self-recognition); professional community (recognition by peers); whole 

society (nationally and internationally). 

7. The differentiation between three recognition levels is relevant for both academic 

and non-academic research career. The key feature of a non-academic career is that recognition by 

the professional community (which is the first main component for academic career) is divided 

into two separate components: recognition of scientific achievements and recognition of practical 

achievements. 

 

Analysis of data and findings 

Key motives affecting the choice of a research career 

In order to analyze the stability and variability of motivation during career development, 

the analysis focuses on three key stages of a research career: (1) career choice, (2) current activity, 

(3) possible job change54. 

As part of the data collection about the stage of research career choice, respondents were 

asked to note in a list of options (aligned with the methodology of the CDH project and adapted to 

 
54 For more details, see Shmatko N., Volkova G. Service or Devotion? Motivation Patterns of Russian Researchers // 

Foresight and STI Governance. 2017. Vol. 11. No. 2. P. 54–66. 
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the Russian context) the main motives that prompted them to choose a research career. The need 

for knowledge and creativity plays a key role in choosing science and education as the areas for 

one’s professional self-realization: “creative and innovative work” and “personal research 

interests” were among the researchers’ main motives (Figure 2). External material incentives such 

as “well-paid job” and “bonuses and benefits” turned out to be at the bottom of the list of priorities 

while choosing a research career. 

 
Figure 2. Relative weights of motives that the respondents named as the main ones in their career 

choice, % 

Conclusions about the priority of the personal motives and the instrumental role of material 

incentives are fully in line with data for other countries participating in the CDH project, as well 

as with previously collected Russian data55 and the results of international studies56. 

The answers of respondents who noted several key motives for choosing a research career, 

allows to identify eight patterns that can be considered as the basic motivational structures of the 

researcher's personality (Figure 3). These types are not equally distributed between the various 

fields of the natural and engineering sciences. Lone wolf professionals are most commonly 

encountered among physicists and biologists, and much less frequently — among chemists and 

energy engineers; creative professionals, on the other hand, usually specialize in chemistry. 

 
55 Gokhberg L. M., Kitova G. A., Kuznetsova T. E., Shuvalova O. R. Rossijskie uchenye: shtrihi k sociologicheskomu 

portretu [Russian Scientists: A Sociological Portrait]. M.: HSE, 2010. 140 p. (in Russian); Gokhberg L., Shmatko N., 

Auriol L. (eds.) The Science and Technology Labor Force: The Value of Doctorate Holders and Development of 

Professional Careers, Heidelberg; New York; Dordrecht; London: Springer International Publishing, 2016; Dushina 

S.A., Lomovitskaya V.M. Social Determinants of Careers of Young Scientists During the Reforms of Russian Science 

(Based on Materials of Field Studies) // Sociologicheskij almanah. 2016. No. 7. P. 187–198. (in Russian) 
56 See, e.g.: Lam A. What motivates academic scientists to engage in research commercialization: ‘Gold’, ‘ribbon’ or 

‘puzzle’? // Research Policy. 2011. Vol. 40. No. 10. P. 1354–1368; Ryan J. C. The work motivation of research 

scientists and its effect on research performance // R&D Management. 2014. Vol. 44. No. 4. P. 355–369; Cucu-Ciuhan 

G., Guita-Alexandru I. Organizational culture versus work motivation for the academic staff in a public university // 

Procedia – Social and Behavioral Sciences. 2014. Vol. 127. P. 448–453; Mládková L. Knowledge Workers and the 

Principle of 3S (Self-management, Self-organization, Self-control) // Procedia — Social and Behavioral Sciences. 

2015. Vol. 181. P. 178–184. 
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Figure 3. Distribution of motivational types by research fields, % 

Most of these motivational patterns include “creative and innovative work” as the top 

motive for career choice. The second popular motive was independence and relative autonomy 

provided by research work. 

For the stage of current work activity, respondents were able to indicate the most important 

conditions for achieving their professional goals, evaluate the level of their professional 

fulfillment, and to compare the opportunities offered by current research work with the subjective 

needs. 

The gap between the motives relevant during the stage of professional choice and those 

that determine current work is most apparent in the material aspects of R&D activity. Material 

motives, which are not among the decisive ones when choosing a research career, play an 

important instrumental role in solving meaningful research tasks later in the stage of actual 

professional activity. Inadequate material conditions are seen as an obstacle to discovering one's 

professional potential. In the terms of F. Herzberg57, the material aspects of researchers’ work can 

be seen as “hygienic factors”. They do not increase the level of motivation by themselves, but their 

lack may lead to dissatisfaction, since the level of income, which eliminates the need for additional 

work, and sufficient research funding (including grants) allows the researchers to focus on their 

professional self-realization and their own research interests, which form the core of their 

professional motivation. 

Material dissatisfaction does not automatically lead to a mass exodus from the academic 

environment, because only in it a significant part of the specific valuable needs of researchers can 

 
57 Herzberg F. The motivation-hygiene concept and problems of manpower // Personnel Administration. 1964. Vol. 

27. P. 3–7. 
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be fulfilled. Most Russian researchers do not intend to change their work, and more than half of 

those who have considered such a possibility plan to keep their sector of employment. 

The researchers position towards job-related mobility (job change, the possibility to 

temporary or permanently leave Russia) also confirms the priority of internal, personal motives 

and the instrumental role of external, material incentives. It is the obstacles to unlocking 

professional potential and to the deep exploration of topics of interest, that push researchers to 

change their country of residence or professional field (e.g., limited access to equipment and 

materials and insufficient opportunities for cooperation). 

Opting for a non-academic career, does not imply discontinuing R&D activities. However, 

if this happens, the main reasons include vague career prospects. Employees of industrial and 

service sector companies abandon research work, not because they are no longer interested in it, 

but because they believe carrying on would not advance their career. 

Professional self-development and the attitude to obtain additional education 

To determine the prospects of professional development and career fulfillment of S&T 

personnel, it is necessary to assess how specialists themselves perceive the level of their current 

skill level. When choosing employment in R&D, a specialist is aware that in the future it will be 

required to update own knowledge and skills following scientific progress and technological 

transformations. However, after receiving a higher education or a doctorate degree and starting to 

work, the fulfillment of this requirement and the attitude toward professional self-development are 

no longer so obvious. 

In order to further explore the factor of professional self-development for career 

advancement (especially in the non-academic sector), a target subsample of young engineers (up 

to 40 years old) was built58. Among the surveyed engineers there are three categories: those 

completely satisfied with their existing level of knowledge (more often employed at industrial 

companies than at research institutes or design engineering departments); those feeling some skill 

shortage (the largest group, three fourths of the engineers); those feeling a critical lack of 

knowledge (about every tenth Russian engineer). The shares of these categories depending on the 

place of work and academic degree are shown in Figure 4. 

 
58 For more details, see Volkova G. L. Lifelong Learning of Russian Engineers: Level of Involvement and Participation 

Strategies // Engineering education. 2019. No. 25. P. 15–26. (in Russian) 
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Figure 4. Subjective assessment of the current level of knowledge and skills, % 

Among those who feel a critical lack of knowledge and skills, the reasons for such low 

professional self-assessment are not only technical competencies, but also soft skills. Besides the 

level of their engineering and practical skills, as well as theoretical knowledge, some engineers 

have low evaluation of own communication and managerial skills (persistence, time-management, 

ability to organize and coordinate team work etc.). Engineers who feel a critical lack of knowledge, 

meanwhile, are often for some reason excluded from the system of additional education: they 

rarely take part in specialized trainings and workshops, as well as in activities aimed at developing 

managerial skills. For this category of personnel, the special measures should be taken to provide 

conditions for professional development. Furthermore, those who are now completely satisfied 

with their existing level of knowledge, are in danger of becoming a group of “stopped in 

development” in the future, since such employees often do not participate in any additional 

education or in knowledge exchange with colleagues from other organizations. 

Those engineers who already realize the lack of professional knowledge and participate in 

lifelong learning, strive not only to upgrade their field-specific competencies, but also to improve 

their digital and language skills. The strategy of combining formal training with various forms of 

advanced professional development is popular among engineers. Among those who studied in 

master's, postgraduate or second higher education programs in the last three years: 

• one in three (33.8%) attended specialized trainings and workshops during the same period; 

• every fourth (24.5%) combined the period of training with computer courses; 

• every fifth (21.2%) attended foreign language courses. 

The importance of a doctorate degree as a career advancement factor, including for those 

who have chosen an alternative career, is a separate important topic. Among those engineers who 

did not have a degree in 2015, the following shares were considered to get it by 2025: 

• 27.6% of employees at research institutes and design engineering departments and only 

14.7% of engineers working in industrial companies; 

• 25.7% of male engineers and only 15.0% of female; 
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• 28.3% of engineers under 29 years and only 14.7% of engineers who are 30-40 years old; 

• 19.4% of those with managerial position and 22.7% of those without. 

Thus, a significant proportion of young engineers employed in non-academic labor market 

are aware of the importance of obtaining a doctorate degree for professional growth. However, the 

willingness to obtain a degree strongly depends on the socio-demographic characteristics of an 

engineer and the features of current employment. Moreover, the subjectively perceived importance 

of a degree changes over time and over the career progress: those who were able to quickly obtain 

a managerial position without a degree, are less interested in obtaining it in the future. 

In addition to the problem of mismatch between university training and employers' 

requirements, there is a problem of not always optimal filling of the positions. Some graduates of 

PhD programs are overqualified for their current workplace: they are in positions where their 

advanced skills and abilities are not required, while other vacancies are occupied by people who 

meet the requirements of the workplace to a lesser extent. At the same time, a critical mismatch 

between the level of qualification and the job requirements is relatively rare (8.5% of specialists 

and masters and less than 2% of post-graduate engineers). Young S&T professionals have the 

prospect of closing the existing skill gap with the help of lifelong learning. 

Indicators describing employment conditions in the academic and non-academic sectors of 

the labor market 

The specifics of employment conditions in different types of organizations have a long-

term impact on the career of S&T personnel, as they are most often not inclined to change their 

place of work and relatively rare leave the employment sector once chosen. Thus, the Russian data 

confirm the key methodological assumption that for the majority of S&T personnel there exist the 

“career path job”, to which they remain loyal for a long time. Frequent job changes are not common 

among Russian researchers: most of them have not changed their jobs in the last 10 years (68.7% 

in the subsample of 30–49-year-old) and do not plan to change it in the future (71.6%). 

The analysis of empirical data resulted in a large number of actual indicators characterizing 

similarities and differences in employment conditions in different types of organizations59. For 

example, an academic career implies a higher publication activity, while S&T personnel employed 

in the non-academic sector do not publish at all or do it rarely. Among middle-aged employees of 

research institutes and universities (30-49 years old) 85.7% have more than 10 scientific 

publications, and among employees of industrial and service companies their share is only 16.5%. 

The higher education sector leads in the share of employees with awards for scientific and 

professional activities (Figure 5). Membership in expert councils and professional societies is more 

 
59 For more details, see Shmatko N., Katchanov Y., Volkova G. The value of PhD in the changing world of work: 

traditional and alternative research careers // Technological Forecasting & Social Change. 2020. Vol.152. P. 119907. 
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typical for those who have chosen an academic career (by membership in Russian organizations 

employees of universities are ahead of employees of research institutes, but in the research 

institutes there is a higher share of employees who are members of international societies and 

organizations). 

 

Figure 5. Researchers who reported having awards, by organization type, % 

Researchers who have opted for a non-academic career, frequently tend to be “excluded” 

from the academic environment: they publish less often, patent less frequently, and less actively 

participate in international academic cooperation. However, in terms of other professional 

development criteria, a career outside research institutes and universities provides certain 

advantages. First of all, it is a higher rate of pay, stability, reliable prospects, and involvement in 

accomplishing important practical objectives. 

Subjective factors of career success in academic and non-academic sectors of the labor 

market 

Despite significantly different values of numerous variables describing researchers’ 

employment and productivity, specialists who have opted for different career paths assess their 

chances to win recognition more or less similarly (Figure 6). Most researchers are quite satisfied 

with an opportunity to win recognition and achieve decent social status for their professional 

performance. 

 
Figure 6. Degree of satisfaction by opportunities to win a social recognition and achieve a decent 

status within the principal job, by organization type, % 
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It means that researchers differently interpret the concept of “recognition” (which is one of 

the key concepts in the theoretical framework of the thesis) and apply different criteria to assess 

their career prospects. Employees' subjective assessment of the extent to which their principal job 

allows them to solve large-scale, important tasks and implement their own ideas in practice, also 

almost do not differ among representatives of research institutes, universities, and industrial and 

service sector companies. 

Success of a research career cannot be measured using a single variable, because the 

relationship between different parameters describing a research career is not straightforward. This 

leads to the need not to select individual variables that determine the success of a research career, 

but to consider them systematically, analyzing not only individual distributions, but also the 

interaction of variables. The exploratory factor analysis was conducted to analyze the relationship 

between the variables that influence the perception of academic and non-academic career success. 

This method allows finding the hidden structure in a variety of variables and reducing the initial 

number of heterogeneous attributes to a much smaller number of latent variables (factors) that 

have a meaningful interpretation and explain the studied phenomenon60 (in the current case – 

subjective perception of career success). 

20 key variables characterizing both objective and subjective characteristics of 

employment in the current place of work were selected (selection was based on the systematization 

of existing approaches in the literature). The components were selected using the Kaiser criterion; 

the Varimax rotation method was used to calculate the inverted coefficient matrix; coefficients 

above 0.4 were selected. Based on the factor analysis results, five main components for academic 

and six main components for non-academic research career were found. All the obtained factors 

can be meaningfully interpreted based on the variables they contain (the factor loads matrices for 

academic and non-academic research careers are provided in Appendix 1). The names of the 

obtained factors (ranked by significance, in this case the percentage of total variance explained) 

are given in Table 161. 

 
60 Fomina E.E. Application of Factor Analysis for Processing of the Survey Results // Sociosfera. 2016. No. 3. P. 122-

127. (in Russian) 
61 For more details, see Shmatko N., Katchanov Y., Volkova G. The value of PhD in the changing world of work: 

traditional and alternative research careers // Technological Forecasting & Social Change. 2020. Vol.152. P. 119907. 
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Table 1. Main components for academic and non-academic research career 

Academic research career Non-academic research career 

(Total Variance Explained = 49.4%) (Total Variance Explained = 54.8%) 

Factor 1 – Recognition by professional 

community (22.4%) 

Factor 2 – Practical application of innovative 

solutions and research results (7.6%) 

Factor 3 – Pursuing personal research interests 

(self-recognition) (6.9%) 

Factor 4 – Formal criteria of successful 

employment (salary, position level) (6.4%) 

Factor 5 – Mobility (including international 

one) (6.1%) 

Factor 1 – Innovative and creative involvement 

(18.3%) 

Factor 2 – Recognition of scientific 

achievements (8.3%) 

Factor 3 – Recognition of practical 

achievements (8.2%) 

Factor 4 – Pursuing personal research interests 

(self-recognition) (7.7%) 

Factor 5 – Patent activity (6.6%) 

Factor 6 – International mobility (5.8%) 

 

The main factor affecting the success of research careers, objective and subjective alike, is 

recognition (achieved or expected). It can be accomplished on three levels (ranging from 

individual to global): 

1. on the level of a specific individual (the researcher’s assessment of their working conditions, 

implementation of their professional potential, scope for further professional development); 

2. on the level of the professional community (which lives by its own laws: careers are assessed 

by using specific criteria for the particular group of professionals, first of all a high scientific 

productivity);  

3. on the level of the whole society (nationally and internationally), when professional self-

realization criteria include high status, stable employment, and opportunities to realize one’s 

professional potential not just in one’s own country but on an international level, as well. 

The criteria of career success perception by S&T personnel are clearly divided into specific 

components of recognition, inherent primarily in the R&D sphere, and more universal, which can 

be applied to any sphere of activity (including salary and position level, constituting a separate 

factor for an academic career). At the same time, self-recognition is singled out as a separate factor, 

where personal motives act as a reference point: the desire for self-realization and the performance 

of creative work that meets one's research interests. 

 

The contribution of the thesis research to the theoretical framework of the studies of S&T 

personnel career is the systematization of the approaches to the study of the academic and non-

academic careers in Russia and in the world. The motivational complexes and leading motives of 

choice and implementation of research activities are identified and described, and the subjective 

factors of perception of career success in academic and non-academic sectors of the labor market 

are determined on the example of Russian researchers. The practical significance of the thesis 
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research consists in obtaining new sociological knowledge and relevant empirical data on S&T 

personnel (including doctorate holders) as a specific group of highly qualified specialists. The 

development prospects of the Russian innovation system largely depend on the extent to which the 

S&T specialists will perceive their own work as prestigious and meeting their personal interests 

and ambitions. The conducted analysis of the peculiarities of their employment and factors of 

professional development can serve as the basis for the development of recommendations in the 

field of S&T policy, aimed at the formation of a favorable environment for the attraction, retention, 

and professional self-realization of highly qualified personnel. 
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Appendix 1. Factor loads matrices62 for academic and non-academic research careers 

Table 1.1. Factor loads matrix for academic research career 

Rotated component matrix 

 

Component 

1 2 3 4 5 

Advanced degrees .808     

Principal job changing     .537 

Occupation (including team and project management 

responsibilities) 
   -.655  

Average monthly salary at the principal job (including all 

bonuses and benefits) 
   .769  

Number of papers published throughout the career .812     

Number of papers published in foreign languages during the 

previous 5 years 
.681     

Academic supervision experience (master / PhD thesis, etc.) .630     

Membership in professional associations and expert 

councils 
.544     

Experience of managing research / education projects, 

practical implementation of results 
.448     

Experience of practical application of innovative solutions 

and research results 
 -.456    

Patent activity (for the previous 10 years)  .452    

Awards from professional exhibitions, competitions, etc.  -.668    

Honorary titles (awarded for professional or S&T 

achievements, inventions, innovations, etc.) 
 -.431    

Creativity and innovativeness of work   .475   

Opportunity to realize professional potential (knowledge, 

experience, abilities) 
  .785   

Opportunity to pursue and develop own ideas for the sake 

of extending knowledge 
  .741   

Training experience at Russian organizations (leading R&D 

and S&T centers) 
 .611    

Training experience at foreign organizations (leading R&D 

and S&T centers) 
    -.635 

International mobility experience (working or studying 

abroad for three months or more) 
    .706 

Participation in international cooperation (during the 

previous 3 years) 
.569     

Factor identification method: principle components analysis.  

Rotation method: Varimax with Kaiser normalization. 

a. Rotation converged in 6 iterations. 

 
62 Сoefficients above 0.4 are displayed. 
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Table 1.2. Factor loads matrix for non-academic research career 

The variable “Academic supervision experience (master / PhD thesis, etc.)” was excluded from 

the analysis as the factor mostly common for career in academia and that is not inherent for non-

academic research career. 

Rotated component matrix 

 

Component 

1 2 3 4 5 6 

Advanced degrees  .732     

Principal job changing   .500    

Occupation (including team and project management 

responsibilities) 
    -.618  

Average monthly salary at the principal job (including 

all bonuses and benefits) 
.697      

Number of papers published throughout the career  .797     

Number of papers published in foreign languages 

during the previous 5 years 
 .583     

Membership in professional associations and expert 

councils 
  -.495    

Experience of managing research / education projects, 

practical implementation of results 
.559      

Experience of practical application of innovative 

solutions and research results 
-.570      

Patent activity (for the previous 10 years)     .708  

Awards from professional exhibitions, competitions, 

etc. 
  .653    

Honorary titles (awarded for professional or S&T 

achievements, inventions, innovations, etc.) 
  .578    

Creativity and innovativeness of work .539      

Opportunity to realize professional potential 

(knowledge, experience, abilities) 
   .830   

Opportunity to pursue and develop own ideas for the 

sake of extending knowledge 
   .754   

Training experience at Russian organizations (leading 

R&D and S&T centers) 
  -.461    

Training experience at foreign organizations (leading 

R&D and S&T centers) 
     .825 

International mobility experience (working or 

studying abroad for three months or more) 
     .569 

Participation in international cooperation (during the 

previous 3 years) 
    .440  

Factor identification method: principle components analysis.  

Rotation method: Varimax with Kaiser normalization. 

a. Rotation converged in 9 iterations. 
 


