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Abstract—The development of the labor market and 

increased mobility of human resources allowed companies to 

move to a wider application of flexible management methods. 

The proliferation of new forms of employment has led to both 

positive results related to the expansion of opportunities for 

individual self-realization and the growth of independence and 

responsibility for personal, professional and socio-institutional 

growth, as well as to the negative consequences, especially 

precarization. Unsustainable employment, instability of income 

and of the sphere of activity, precariousness of employment as a 

form of structuring time and as a source of satisfying needs 

reflect the negative aspects of precarization, which today directly 

affect the sphere of education. Investing in human capital, 

primarily in the formation of an individual, is based on the long-

term reasoning, and the unpredictability of return on investment 

(ROI) casts doubt on the formation of highly qualified personnel, 

especially in the field of changing high-tech industries with rapid 

innovative growth. The spread of partial employment, freelance, 

projects’ work, the implementation of point orders under one-

time contracts in the field of highly qualified industrial personnel 

increases the risk of loss of interest of the country's population in 

the formation of skills and knowledge, especially in engineering 

and technical fields with high requirements for cognitive 

practices, which is threat to the growth of intellectual capital of 

industrial enterprises, the region and the country as a whole. 
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I. INTRODUCTION  

The emergence of new forms of employment is reflected in 
the economic, managerial and social sciences in the form of 
expanding the terminology of models (gignomics, gift 
economics, we economy, etc.) and regulatory and political 
processes (participatory management, precarization of labor, 
etc.). The expansion of terminology reflects the 
multidimensional nature of the changes that occur in society 
during the rapid development of technology. 

The production technologies are changing and approaches 

to management methods are evaluating with the use of labor 
and natural resources, accounting and goal-setting. E.g., if in 
the XX century industrial production relied on high-qualified 
workers, today complex routine operations are successfully 
carried out by robots [1], and the competence of personnel is 
embodied in the adjustment, reconfiguration, repair and rapid 
modernization of equipment. 

The need to rethink the forms of employment of highly 
qualified specialists [2] is caused by both a rapid update of 
technologies and economic models of attracting the human 
resources [3], the professional experts to implement new kind 
of working activity, primarily associated with the development 
of intellectual capital of a company, industry, region or 
country. 

II. PRECARITY OF SKILLED LABOR AS A THREAT TO THE 

GROWTH OF INTELLECTUAL CAPITAL 

New forms of employment, on the one hand, meet the 
interests of citizens and the values of individual freedom, 
private human rights to make an independent choice of 
working conditions, time and place of work, the subject of 
efforts, projects and tasks, which will subsequently become 
part of the portfolio and resume. 

On the other hand, the differentiation of employees and 
their removal from organizational business processes, the 
abolition or weakening of social protection and integration into 
the team, the fragmentation of labor lead to de-qualification of 
a person outside the socio-professional community and socio-
psychological de-adaptation, which causes negative 
consequences for human potential of a company or a region, 
for the physical health and intellectual capital. 

A. Evolution of forms of satisfying industry's human resource 

requirements 

Mass industrial production with long payback periods for 
fixed assets, sophisticated and expensive machinery equipment, 
and rare technological modernization required constantly 
employed labor resources for efficient operation. The relation 
between the costs of material resources and human labor was in 
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favor of the “materialized” labor in the machines and buildings. 
The physical objects were requiring the constant knowledge of 
the specific particular needs of equipment, the adaptation of a 
new worker could produce not only the additional costs but the 
catastrophic damage due to stop of production.  

Long-term and perpetual labor relations were beneficial for 
the business until the innovative change of technology was fast 
enough to allow the change of busy human resources, since to 
train “old” personnel was comparable in cost to the adaptation 
and corporate socialization of new personnel. 

At the same time, over-exploitation of the workforce led to 
a rather rapid depletion of the region’s labor resources, which 
led employers to reduce working hours, improve working 
conditions, introduce social protection and develop investment 
in human resources. With the increasing complexity of 
engineering and technical work, enterprises were forced to 
provide not only the physical presence of the employees, but 
also stimulate their intellectual contribution, introduce 
programs to satisfy the social needs of employees and various 
forms of compensation management. 

The development of the service sector as a third sector of 
the economy has led to a decrease in the importance of 
providing permanent workers in industry. As a result, full-time 
work for the entire working day regulated by law has become 
less suitable for the needs of employers than non-standardized 
work, including part-time work and the conclusion of contracts 
for specific work, free lance or short-term employment. 

B. The effects of employment precariousness in industry 

Part-time work and work under short-term or one-time 
employment and service contracts removes the employee from 
a number of state protection components: paying vacation pay 
and various benefits, reducing the length of service for a 
pension (e.g., when concluding a 10-month contract instead of 
a year, the length of service is reduced by 1/6 part), a decrease 
or lack of support during a period of temporary disability, etc. 
The reduction or lack of social protection of precarious workers 
is complemented by increased stress and the diseases they 
cause, the poorer health reduces the quality of the physical 
human capital of the region and the country and increase the 
charge on the medical services and regional healthcare system. 

Uncertainty in terms of obtaining a stable income leads to a 
decrease in the profitability of investing in education, which 
reduces the willingness of young people and their families to 
invest resources, primarily a time resource, in the intellectual 
capital of individuals [4]. 

A reduction in investment in intellectual capital and stress 
at work worsen health capital. This leads to the fact that part-
time employment, beneficial for the employer, provided that 
the employee's full-time labor contribution is paid in part, 
becomes less profitable if the employee decides to give partial 
commitment instead of the full contribution to the labor, in 
terms of volume of work, and, what is even worse, a 
simultaneous decrease in the quality of labor. E.g., job sharing 
(“partial work” shared between several employees for a part of 
the rate with alternate presence at work [5]) has the opposite 
effect for the employer: a business expects to receive, e.g., a 

quarter of the volume of work while maintaining its quality, 
paying a quarter of the salary fee, but receives a quarter of the 
amount of work with quality reduced. 

While in the service sector, a decrease in quality may be 
less noticeable, since the quality of a service in most cases is 
perceived simultaneously with the process of providing a 
service and its effect is preserved only in rare sectors (for 
example, finance), then in the industry there is an increase in 
rejects or insufficiently well conceived out engineering and 
technical solutions that affect the subsequent stages of product 
consumption – for example, if the CNC machine is not made 
well enough, the buyer of the machine will receive low quality 
products, and will not return for the purchase, will be looking 
for another manufacturer [6]. 

Reducing the competitiveness of industrial enterprises in 
the local and global markets due to insufficient staff 
involvement is a key problem of precarity of labor for business, 
which leads to the intention of manufacturing enterprises to 
hire employees at the full-time contracts, to increase their 
loyalty, and to invite freelancers only for such one-time jobs 
[7] that do not concern commercial and technological 
confidentiality. 

C. Intellectual capital of the self-employed 

While freelance is quite widely developed in the creative 
industries (marketing, art, etc.), highly qualified experts in 
industrial sectors, as a rule, represent a key resource for 
enterprise competitiveness, and employers strive to keep them 
as the key value added factor in the enterprise. 

At the same time, sometimes highly qualified specialists 
themselves, having expert competence and a wide range of 
knowledge, prefer the precarious type of work on their own 
terms, which is due to follow their personal preferences and to 
maintain their right to use their personal intellectual capital at 
their own discretion [8]. The economic interest in the 
monopoly over the zone of uncertainty of an expert with 
unique knowledge and competence has led to the spread of the 
practice of inviting highly qualified specialists to design work 
with self-planning of tasks and even goal-setting, which is 
reflected in the status of self-employed. 

Self-employment, in this case, is the form of using 
intellectual capital that is beneficial for the most highly 
qualified expert, since it is associated, along with low social 
security, with low payments to the State budget – instead of 
13% of personal income tax and 30% of social contributions 
that the company pays for the employee, the self-employed 
person pays 4 or 6% (depending on whether the customer is an 
individual or legal entity) from the payment of their labor. 
These rates apply if the self-employed person receives less than 
the maximum of 2.4 million rubles per year. 

The project use of an independent self-employed specialist, 
who is looking on his own for projects to take part and orders 
to carry out, who can work simultaneously for several 
organizations, allows the employer to access the unique 
intellectual capital of the self-employed, but at the same time 
raises the question of maintaining company loyalty and 
confidential data [9] of the organization. 
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III. FREEDOM OF CHOICE AND AGILE EMPLOYMENT AS VALUE 

Modernization and post-modernization of society [10] and 
the growth of basic needs satisfaction have formed a scale of 
values in which the most powerful motives are freedom of self-
realization and an innovative type of behavior, mobility and 
flexibility. Independence and willingness to bear responsibility 
for themselves and their decisions, which are characteristic not 
only for labor, but for entrepreneurial behavior, are the most 
important competence that forms secondary and higher 
education. Industry receives graduates who prefer to plan their 
time and set goals, determine the place and schedule of work. 

A. Flexible employment as a measure of employment 

Surveys of students completing graduate courses in the 
spring of 2019 (the total number of respondents was N = 181) 
showed that masters of engineering and technology are less 
interested in the new forms of employment than the masters at 
social, humanitarian and economic areas. The composition of 
the respondents included 68 undergraduates in engineering and 
technical areas of study, including IT and physics, 113 – ethical 
and humanitarian (cultural studies, philosophy), social, 
economic, managerial areas (including advertising, sociology, 
etc.). The survey showed the following results (Table 1): 

TABLE I.  EMPLOYMENT FORM AS A CRITERION FOR THE CHOICE OF JOB 

BY THE MASTER STUDENTS 

Prefer to find a job after 

university as... 

Graduate students 

Humanitarian  and  

social areas 
Engineering 

Full-time staff member 43.4% 85.3% 

Part-time staff member 42.5% 5.9% 

Freelancer  23.9% 17.6% 

will develop my business 1.8% 1.5% 

I do not know yet 13.3% 1.5% 

Compiled by the authors 

Significant differences were found in the number of options 
chosen – graduate students in engineering areas in the majority 
chose only 1 option from the proposed list (11.8% of 
respondents chose 2 options), while among the humanitarian. 
social and economic and management areas, almost a quarter 
of respondents (24.8%) noted 2 options. 13.3% of students in 
social and humanitarian areas did not decide on the choice yet.  

Although the vast majority of graduate students completing 
engineering specialties (85.3%) will choose the standard form 
of employment (full-time), but 17.6% (8 persons) indicated the 
possibility of working in freelance, with only 1 undergraduate 
indicating both these options, the remaining 7 chose freelance 
in conjunction with part-time or their company. 

The perception of oneself in the structure of the labor 
market as an employee reflects the removal of undergraduates 
from their type of economic behavior (labor, project, contract 
or business) (Table 2), with the exception of entrepreneurs: 

TABLE II.  SELF-IDENTIFICATION OF QUALIFIED SPECIALISTS IN THE 

STRUCTURE OF THE EONOMIC BEHAVIOUR 

What do they plan to 

become in the  labor 

market... 

Graduate students 

Humanitarian  and  

social areas 
Engineering 

Employee 69.9% 54.4% 

Project Manager 18.6% 38.2% 

Self-employed 9.7% 5.9% 

Entrepreneur 1.8% 1.5% 

Compiled by the authors 

Only 3 undergraduates who have chosen the development 
of their own company exactly indicated their role in the 
economic system (entrepreneur).  

Thus, only 54.4% of graduates of engineering and technical 
master education believe that they will be employees (more 
than 90% of them indicated that they plan to become full-time 
or part-time full-time staff members of enterprises, see 
Table 1).  

A significant part of those who chose their future freelance 
work chose the role of a project manager (like almost a quarter 
of those who plan to become a full-time employee): 38.2% of 
graduate students in engineering and technology, while at the 
same time, among social and humanitarian ones only 18.6% of 
respondents think so, and even fewer (9.7%) plan to be self-
employed (although 23.9% of graduates in these areas were 
going to work on freelance). 

The noted confusion in the self-identification of future 
high-qualified specialists completing graduate studies reflects 
an understanding of the danger of precarity of work in the 
minds of undergraduates, in this regard, even if the respondents 
look at the prospect of freelance with interest, they are not 
ready to take responsibility for the fullness of the work. Self-
employment is considered not as an attractive form of reducing 
the tax burden, but primarily as an unstable, unreliable and 
unsustainable form of employment that does not guarantee 
satisfaction of needs and return on investment [11]. 

The results of the analysis allow us to put forward a number 
of hypotheses that need to be clarified in the further research: 

 Freelance is considered by master students as a form of 
additional earnings, and not the main form of 
employment, since it does not allow a specialist who 
has recently graduated from a university to receive a 
return on money and time invested in education quickly 
enough to cover costs; 

 graduates of social and humanitarian areas are more 
willing to work on third-party orders, but prefer to take 
less responsibility on themselves [12] than graduates of 
engineering and technical magistracy (applying for full-
time positions of employees, they perceive themselves 
as project managers rather than employees); 

 self-employment is perceived as a precarious form of 
return on investing in intellectual capital and enjoys 
cautious interest of citizens. Digitalization of the 
economy increases the transparency of the labor market 
[13], which is likely to lead to an increase in the 
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predictability of return on investment and, accordingly, 
an increase in interest in self-employment; 

 Enterprises are expanding the involvement of experts, 
highly qualified specialists in new forms of employment 
with caution, since they perform functional roles crucial 
for the innovative growth of enterprises. In this regard, 
the differences between the masters of engineering and 
social sciences and humanities are associated not only 
with the personal characteristics of students, but also 
with job expectations. 

The issues of obtaining a higher education of the second 
level (master's degree) are quite clearly associated in the 
students' minds with investing money and time resources in 
intellectual capital, which should bring income in an acceptable 
time frame and target volume, otherwise, undergraduates are 
not even ready to enter the master’s budget programs (free of 
payment for them), to avoid losing two years [14]. 

If the macroeconomic problem of intellectual migration 
(“brain drain”) requires regulatory measures on the part of the 
state [15], then the microeconomic issues of maintaining 
confidential information within the enterprise, maximizing 
employee involvement in business processes and the loyalty of 
highly qualified personnel need managerial solutions that allow 
managers “to tie" the employee to the enterprise in order to 
ensure a monopoly on intellectual capital. 

IV. CONCLUSION 

The influence of labor precarity on the growth or 
degradation of intellectual capital is manifested in a reduction 
in mass investment in education, and at the same time, in the 
growth of the interest of unique highly qualified experts in 
fixing a monopoly on the individual’s intellectual capital 
through self-employment and freelance. 
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