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ABSTRACT

Technological entrepreneurship is one of the most critical research areas in the modern economy due to the significant
contribution of rapidly growing companies to the economic growth of the country and regions of the world. Identifying
factors affecting the success and effectiveness of startups will allow regulating tools to support and stimulate
entrepreneurship in high technologies and innovations. The article considers the historical aspect of citizens' transition
with engineering competencies into entrepreneurial activity, their adaptation to market processes. In the study, there is
a hypothesis about the importance of economic and managerial education for technological entrepreneurs, entrepreneurs
with technical competencies. Attention is drawn to the need for engineers to master economic competencies to improve
their work efficiency in entrepreneurship. It is proposed to pay great attention to the full-fledged retraining of engineers
to acquire economic competencies in the created courses. Specific measures to solve it are recommended. The necessity
of improving the quality of products and services provided by enterprises is substantiated. The importance of conducting
an effective pricing policy by an enterprise is considered.

Keywords: Engineer, Entrepreneurship, Economic competencies, Retraining courses, Quality of products
and services provided, Pricing policy.

Therefore, when they were given such an opportunity, a
significant number of citizens of the country began to
resell both food and industrial goods. Using only this

1. INTRODUCTION

According to Startup Genome research, the global

startup economy is currently overgrowing and is
estimated at $2.8 trillion from 2016 to 2018 [1].
However, Russian technological entrepreneurship has its
peculiarities, mainly due to its difficult formation period.
After the beginning of the transition of the Russian
Federation (RF) to market relations, many citizens of the
country began to engage in various types of
entrepreneurial activity. Not all of them had an economic
education and, accordingly, made many mistakes in
practice. It is impossible to blame them since even
economists did not fully understand working in a market
economy. At first, many Russians imagined the market
economy as the purchase and sale of goods, heavily
prohibited in a planned economy. l.e. in the Criminal
Code of the RSFSR, there was a separate article (Article
154 of the Criminal Code of the RSFSR) for speculation.

type of entrepreneurship, the Russian economy could not
develop. This approach, on the contrary, led to an
acceleration of the pace of crisis phenomena. As a result,
this led to the country's default (in the summer of 1998).
After that, gradually, citizens began to engage in the
development of the country's economy. However, such
development was carried out very slowly. This was due
to both objective and subjective reasons. The objective
ones include the lack of a scientifically sound legislative
framework for the functioning of existing and newly
created enterprises in a market economy, a slow change
in the outlook of citizens of the country to the perception
of a market economy. There was a lack of the necessary
quantity and quality of competencies among the
population wishing to engage in entrepreneurship. The
subjective reasons were: the unwillingness of people to
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engage in entrepreneurship, lack of work experience in a
market economy, etc.

The analysis showed that many citizens with
excellent knowledge in their narrow specialities
(teachers, doctors, engineers, etc.) cannot always engage
in entrepreneurship due to the limited necessary
competencies. As you know, there are three main types
of entrepreneurial activity: production, commercial and
financial. Despite their independence, they are strongly
interconnected [2]. Industrial entrepreneurship is aimed
at the production of certain types: products, goods,
works, services and the creation of specific intellectual
values. They should be implemented to ensure extended
and straightforward reproduction in the enterprise. It is
impossible to do without conducting competent
marketing research and an effective pricing policy in
such conditions. In commercial entrepreneurship,
citizens of the country are engaged exclusively in trade
and intermediary activities and the sale of goods and
services. When developing this form, it is also necessary
to possess competencies related to marketing research
and effective pricing policy [3]. In addition, citizens
engaged in this type of entrepreneurship should have the
ability to introduce trade activities for the sale of goods
and services.

2. FEATURES OF DOING BUSINESS IN
RUSSIA

Our analysis of the implementation of a large number
of trade and intermediary operations showed that the
lion's share of the profits of manufacturers of products
and firms providing services is absorbed by entrepreneurs
engaged in this type of entrepreneurship. In most cases,
this leads to an increase in prices for goods and services
for the end consumer by 2-3 times to the initial ones,
which subsequently affects not only a decrease in the
profits of producers but also an inevitable decrease in
demand for manufactured products and services [4]. With
the acceleration of inflation, the probability of
deterioration of the financial condition of companies
increases significantly. In such conditions, entrepreneurs
who produce products and provide services tend to avoid
the help of firms engaged in trade and intermediary
activities as much as possible. Financial
entrepreneurship is associated with the purchase and sale
of securities (stocks, bonds, promissory notes, bank
certificates), currency valuables (stocks, bonds, letters of
credit, checks, promissory notes, and other debt
obligations in foreign currency, foreign currency,
precious stones in raw and processed form, precious
metals and platinum group metals), national money (a
monetary unit used in the territory of the relevant state.
In the Russian Federation, the ruble.). For the effective
introduction of financial entrepreneurship, it is necessary
to have high-level economic competencies.
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3. SPECIFICS OF DOING BUSINESS BY
ENGINEERS

Specialists with engineering competencies can
engage in any of these forms of entrepreneurship if they
are highly qualified. Qualified engineers have relatively
well-developed logical thinking. From our point of view,
such engineers will need a little time to master economic
competencies.

From 1970 to 1985, the number of trained, highly
qualified engineers in the USSR increased markedly.
They were graduates of a large number of well-known
technical higher educational institutions (universities).
These include Moscow State Technical University
named after N.E. Bauman, Moscow State Institute of
Physics and Technology (National Research University),
Moscow  Aviation Institute (National Research
University), etc. [5]. In these and several other
universities, engineers were trained, at that time,
corresponding to the demand on world markets. Starting
in 1985, a gradual deterioration in the quality of trained
engineers began. After the beginning of the country's
transition to market relations, many enterprises were
closed. Some - for objective reasons (that is, products
were produced that did not meet the demand on domestic
and foreign markets), and others - for subjective reasons
(by decision of the country's leadership, criminal groups).
As a result, a significant number of highly qualified
engineers were forced to switch to jobs that did not
correspond to their education. Subsequently, they
gradually began to lose their qualifications. l.e. those
engineers engaged in creating spaceships were forced to
participate in producing low-quality household
appliances. And many of them got a job or were forced
to do an unusual job for them - reselling goods and
services. As a result, many highly qualified engineers
were lost, who could create many types of products in
great demand on the world market. This is confirmed by
the results obtained in the defence industry of our
country. In such conditions, radical changes in the
country's economy for the better are possible with the
introduction of new and reconstruction of existing
enterprises that will work on new advanced equipment
and with the use of new technologies. And this requires
not only significant financial resources but also highly
qualified engineers. The country's current economic state
allows us to provide state support to universities engaged
in engineering training. However, there is still a large
number of highly qualified engineers but not working in
their speciality. A significant part of them is engaged in
various types of entrepreneurship [6]. The results of their
activities do not always correspond to real opportunities.
The main reason for this situation is their lack of the
necessary economic competencies required to find the
most effective management solutions to achieve high-end
results of established and operating enterprises.
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4. IMPROVING THE EFFICIENCY OF
DOING BUSINESS BY ENGINEERS

To solve this problem, from our point of view, it is
necessary to improve the efficiency of the functioning of
existing and newly created courses for retraining
engineers. The analysis of many retraining courses for
engineers at the country's leading universities showed
that all the requirements are met in a small number of
them. And in many cases, it is carried out formally; that
is, they take a decent amount of money for training and
do not give the necessary knowledge. This is because
teachers of not the highest qualifications are involved in
the retraining. In addition, the discipline of attending
classes by students does not meet the requirements, and
it is desirable to use business games of an economic
profile based on empirical data in the learning process
itself. To solve this problem, we cannot do without state
intervention. The competent state authorities should
increase the requirements for issuing a certificate of
completion of retraining courses for engineers [7]. In
addition, the state should stimulate the educational
institution by allocating additional financial resources
when working to improve the quality of retraining of
engineers. It can be estimated by the number of well-
known domestic and foreign economic scientists
involved in this case and specialists from practice with
extensive experience in economic areas and leadership
positions. The analysis results showed that the degree of
assimilation of economic competencies by engineers
increases significantly with this approach. Without
severe financial support from the state, it is impossible to
ensure the same indicators in other places of retraining of
engineers created based on educational institutions [8].
At the same time, the allocation of financial resources for
the qualitative implementation of the retraining program
of engineers in an educational institution should be
carried out according to scientifically based criteria and
indicators. The financial resources allocated from the
state budget to solve this problem will pay off within a
short time due to accelerating the pace of development of
the country's economy. The question arises, what
disciplines should be in the retraining program for
engineers? [9]. The answer to it should be sought in the
peculiarities of the development of the market economy.
In the current conditions of the development of the
Russian economy, the main task of any enterprise is to
increase its competitiveness.

5. WAYS TO INCREASE
COMPETITIVENESS

It can be solved in two ways:

1. Improving the quality of products or services
provided;

2. Conducting an effective pricing policy.
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Let's consider these methods in more detail
separately.

1. Improving the quality of products or services
provided.

All disciplines aimed at improving the quality of
products or services provided should be included in the
retraining program for engineers. It is much easier for
engineers to master the issues of improving the quality of
products or services provided since they were constantly
engaged in this (before starting a business). Only they
need to be approached from an economic point of view.
It often happens that an innovation related to improving
the quality of products or services provided is not always
economically advantageous. If economic calculations
confirm the inexpediency of its use, then it should be
abandoned. Everything related to improving equipment
and technology to produce products and services, which
leads to increased quality and a payback period
corresponding to acceptable standards, should be used in
practice. Demand for products and services of the best
quality, as a rule, is high.

A decrease in the solvency of the country's population
may be a break [10]. It is especially pronounced during
the crisis periods of the country's economic development.
A small number of entrepreneurs go to an inevitable
deterioration in the quality of products and services
provided to improve their financial condition for a short
time. It negatively affects the subsequent development of
the enterprise due to the deterioration of its reputation. It
can be challenging to return customers to the products
and services provided back to such enterprises. In modern
conditions in the Russian Federation, when the market of
goods and services is saturated quite well, buyers'
requirements for their quality are growing significantly.
Therefore, even minor deviations from the required
quality standards lead to negative economic results for
enterprises. They become, very quickly, the property of
many buyers. Information technologies play a significant
role in this matter. For example, before purchasing a
product, a buyer can study reviews on it on the Internet
and then decide whether to buy it or not. In addition, there
are several other sources of information about the quality
of goods and services provided [11]. The company itself
can organize a population survey to determine the degree
of their satisfaction with the quality of products or
services provided. If deviations from the requirements
are detected, they should be corrected promptly.
Engineers engaged in entrepreneurship should not allow
the deterioration of the use of existing equipment and
technology for the production of products or services
provided, as this may harm the economic results of the
enterprise. In addition, the manufactured products must
be stored in strict accordance with the requirements.

2. Conducting an effective pricing policy.
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The price of the manufactured products or services
provided by the enterprise has a significant impact on its
competitiveness. An engineer engaged in entrepreneurial
activity must possess full economic competencies to
conduct an effective pricing policy.

6. PRICING FEATURES

The wholesale and selling price of products consists
of the following elements: 1. The cost of production; 2.
Profits; 3. Value-added tax; 4. Excise taxes. The task of
any enterprise is to maximize the profit received. From a
theoretical point of view, this could be done by increasing
the share of profit in the price. In such a situation, it may
increase significantly and, accordingly, there will be
problems with the sale of products. And if you increase
the profit of the enterprise by reducing the cost of
production and increasing the volume of products sold,
you can solve this problem. When considering the issues
of reducing the cost of production, it is necessary to
conduct a detailed analysis of each calculation item and
identify the possibilities of reducing costs for them.
However, it should be borne in mind that reducing the
consumption of raw materials below the established norm
will lead to a deterioration in the quality of manufactured
products, which will subsequently harm the economy of
the enterprise. One of the main factors influencing the
production process is labour resources. When qualified,
experienced, and interested workers work at the
enterprise, the probability of producing products of the
required quality increases. Staff turnover increases with
the infringement of employees’ material interest in
achieving the enterprise's high final performance,
harming the economy. To prevent it, they should be set
wages at the level of competitor enterprises. Losses of
raw materials and defective products in the production
process should be reduced to zero, as they increase the
cost of production. Electrical energy is required for the
implementation of the production process. With its help,
technological machines and equipment are activated, as
well as rooms are illuminated. It is possible to reduce the
consumption of electric energy at the enterprise by
eliminating the idling of technological machines and
equipment and using energy-saving lamps for lighting the
premises.

In addition, for other calculation items, an in-depth
analysis should be carried out to reduce costs. The
amount of value-added tax and excise tax rates (if the
goods are excisable) do not depend on the company but
are approved by the President of the Russian Federation.
The amounts required by law are transferred to the state
budget. With the full use of the available reserves to
reduce the cost of production, the size of the price
depends on the amount of profit included in it. With a
large amount of profit, the price of manufactured
products increases and vice versa. Before setting the price
for its products, the company must conduct marketing
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research to determine the supply and demand and raw
materials (necessary for its production). There are many
technologies for conducting marketing research that an
entrepreneur should know and be able to use in practice
to achieve high economic indicators. In addition, an
entrepreneur should know how and how much taxes and
other payments should be transferred to the state budget.
Recently, quite justifiably, they have been paying great
attention to fire safety at the enterprise. For this, the
equipment and technologies are currently being used, and
entrepreneurs should own them. There are no problems
for specialists with engineering competencies to master
innovations in this area.

7. CONCLUSIONS

The analysis made it possible to conclude that it is
necessary to master special competencies within the
framework of additional education for the effective
implementation of technological entrepreneurship. Such
education should be carried out continuously, using new
digital technologies, the program should be updated. The
directions allowing to increase efficiency and cost of
technology startups are revealed. The following
disciplines must be included in the retraining program of
engineers: 1. Analysis of the economic activity of the
enterprise; 2. Marketing; 3. Pricing 4. Taxes and taxation;
5. Progressive technology and technology of production
and provision of services; 6. Methods for determining the
quality of products and services provided; 7. Information
technologies; 8. Strategic development of the enterprise;
9. Fire safety.
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