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Abstract

Objectives: The relevance of the article has been determined by the need to study the role of government in industrial
modernization in terms of establishment of national design offices. Methods/Statistical analysis: The study of the
industrial modernization causes, forms and financing was made on the basis of comparative analysis. Irrational component
of project selection was studied on the basis of the main provisions of behavioral finance theory, that in systemic terms
provided the possibility to obtain an integrated assessment combining the investment views and the basic provisions of
the theory of rational behavior. Findings: The study of the market situation influence on decision-making regarding the
technological development of industrial enterprises led to the conclusion that the biggest irrationality is related to the
estimate of the timing of rapid growth or downward wave, when the majority of individuals make the specified time to fit
for their own strategies, ignoring objective indicators of scientific and technological progress. Analysis of reasons for the
adoption of decisions on modernization, and features of its implementation, enabled to classify such decisions, which is
necessary for the selection of modernization forms. A comparative analysis of utility maximization and choice alternatives
when making decisions on industrial enterprise modernization made it possible to justify the need for descriptive rather
than normative approach to modernization processes. The study of the behavior of the individual making decision on
financing the modernization of industrial enterprises has shown that the traditional selection based on cost savings is
not effective for modernization projects. Application/Improvements: The systemization of types and forms of industrial
enterprise modernization has allowed proposing approaches and forms, countervailing the irrationality of the project
selection, and practical recommendations for the national design office portfolio formation regarding the industry
modernization.
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1. Introduction

The uncertainty of the future benefits of industrial devel-
opment requires from the State to take special measures
not only to create the conditions for development of
industry, but also to carry out directive interference in
the management of individual (priority) projects. The
State should take steps not only to form the institutional
environment, but also to perform directive interference
in the management of priority projects. Leaving beyond
the scope of this article the efficiency of state regulation as
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a whole, we set sights on the formation of an approach to
the selection of projects in such conditions. For these pur-
poses, we assume a priori justified the creation of design
offices at the state level, the goals and objectives of which
is to support projects that determine at the greatest extent
the usefulness of future modernization.

Economic development dictates also certain require-
ments to the development of enterprises that form the
foundation of economic activity. It is beyond argument
that it is an effective economy that provides the necessary
level of enterprise modernization and progress of society.
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Modernization is essential in ensuring the sustainability
and economic growth of the industrial enterprises, which
is confirmed by historical trends. Thus, during the indus-
trial revolution of the 18" century and early 19" century,
the use of the ideas of classical economic theory and the
neoclassical approaches contributed to the economic
development, the creation of big finance and machine
production. In the period of uplift of the productive forces
in the 60’s 70’s 80’s of the 20" century, the leading role in
the modernization process was played by a scientific and
technological revolution, involving the transformation of
science into a direct force of the development of society,
having a great influence on the socio-economic progress.
Many modernization programs were based on the prin-
ciple of unity of the four main approaches:

« economic approach (investment decisions! and
balanced and unbalanced growth based on them?
and others);

« technological approach (modernization based
on the innovative development**); moderniza-
tion based on the new technological order® and
others);

« sociological approach (modernization through
the strengthening of traditions® and cultural
modernization? and others);

o environmental approach (inclusive economic
growth).?

Modernization theoreticians of 20" century sought to
develop comprehensive programs for the implementation
of “catch-up” modernization of the developing “non-
Western” countries as per the Western model.>!2 In this
regard, varieties of modernization were created in various
countries with account of their national features. Further
intensification of the pace of modernization process was
provided by the information and technology develop-
ment in the world, accompanied by the phenomenon of
globalization.

2. Concept Headings

Management decisions in relation to the modernization
of the industrial enterprise always contain an invest-
ment component. Investment is generally understood as
a capital investment, but in the conditions of innovative
economy, we define that it the finances can be invested
in development of the company as part of the competen-
cies ensured by competitive advantages and opportunities
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provided by the institutional environment. At the same
time, regardless of the source of investment in the enter-
prise modernization, the condition for the very enterprise
development is the benefit from investment exceeding
the value of all resources expended taken into consid-
eration their best alternative use. Therefore, quite often
the investment attractiveness is a limiting factor in the
modernization processes, which are badly needed for the
society and at the same time unfavorable for the enter-
prise and certain groups of investors.

So, despite the obvious necessity and progressiveness
of decisions on the modernization, there are different
approaches to their implementation formed in society. For
a free competitive market, it is necessary to talk about the
need for investment attractiveness of projects, however,
the uncertainty of the future and speculative sentiments
in the industry markets may lead to the situation when
many revolutionary projects remain unfinanced. It is
obvious that many venture capital funds, whose task
would seem to be the selection of risky projects beneficial
for development, yet are using more and more often the
principles of investment funds, without completion the
assigned task. That is why the state is forced in one form
or another to look for new forms of modernization project
support. In the Russian practice, an essential priority was
given to development institutions > but the prevalence of
the very investment component pretty much discredited
their activities. Therefore, the emergence of new centers
of project support and the direct participation of the state
in the form of national design offices, in particular, are
justified.

However, the state participation does not eliminate
the problem of the irrationality of choice, since different
judgements about the nature of future gains and losses
will be made directly by an individual (including in the
framework of the design office). It is therefore necessary
to consider the factors influencing the irrationality of the
decision-making regarding the industrial modernization.

3. Results

3.1. Impact of market conditions on the
making decisions about the technological
development of the industrial enterprise

We believe that in the period of economic downturn,
when the market has a tendency to decline, and the
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competition is becoming tougher, the modernization
based on speculative motives is most likely, as for its full
implementation there is not enough resources: they are
all spent to survive in the competition. If we consider the
main trend of development as an S-curve with the charac-
teristic sections of the initial refusal from the technology,
rapid growth and stable income extraction, in terms of
the decline situation, the focus is on sections of stable
technology use and starting point of its performance
decrease. Therefore, the efficient industrial enterprises
need to determine the outstripping potential and identify
the technical equipment, which can be sold as long as it is
still effective. Therefore, having obtained the funds from
the sale of assets, industrial enterprises are focused on a
new type of business, which has no competition, thereby
stimulating innovation processes in the society. This posi-
tion is consistent with the concept of* , stipulating that
in a period of depression, there is an innovative process
launched that gives impetus to the development of the
economy and the investment flow.

If an enterprise introduces into production new prod-
ucts and types of equipment, opening new markets and
sources of raw materials, and reorganize the very produc-
tion process, it can get a “business super-profit” in the
interpretation of® ,as payment for high competence, pro-
activeness and risk.

After that, other enterprises and companies get
involved in a new type of business, innovations cover a
growing number of interrelated industries, and the econ-
omy became revitalized. Modernization processes become
widespread and are accompanied by the growth of invest-
ment in the industrial companies, and this stimulates
investment in the means of production, raw materials,
etc. Against the background of a growing market (the
market is in a phase of recovery), the enterprise has only
to identify the growth potential of acquired or devel-
oped techniques and technologies, in accordance with a
projected development pathway and make investments
that will lead to an increase in the value of its business.
Growing market causes also an increase in prices for
raw materials and equipment, as well as a rise in credit
resources interest rates, that, ultimately, leads again to a
situation of increased competition and downward wave in
the market. However, in the process of decision making,
the most irrational feature is not so much the technology
itself, as the prognosis regarding the time of beginning of
a rapid growth or a downward wave. It should be noted
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that most of individuals make the specified time to fit
their own strategies, ignoring objective indicators of sci-
entific and technological progress.

3.2. Reasons for taking decisions about
modernization and special aspects of its
implementation

In our opinion, the reasons for taking decision about
modernization of an industrial enterprise should be
divided into two groups:
« Macro-economic reasons (namely, technical and
technological, market and institutional);
+ Micro-economic reasons (namely, resource,
organizational, investment and subjective).
In accordance with it, the industrial enterprise mod-

ernization can be intended for the following:

o focus on market demand;

+ change in the volume of production per unit of
time;

+ product quality improvement;

» improving the efficiency of process equipment
fleet;

« reducing the complexity of production processes
and, as a consequence, the optimization of the
number of operating personnel;

« reducing the duration of a production cycle of
product manufacturing;

o reduction of losses (productive and non-produc-
tive);

 reduction of the product cost (through the use
of advanced technologies and materials, energy
saving, labor saving);

o economic incentives for the development of
environmentally sound technologies;

 receiving preferences from the state (acceler-
ated depreciation, tax incentives, environmental
sanctions, etc.);

o acquisition of investment funds;

» opportunistic attitudes of the persons taking the
modernization decision.

Therefore, we can determine the features of the opt-

ing for industrial enterprise modernization, based on the
identified reasons for the decision about the enterprise
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modernization and its objectives, according to the follow-
ing criteria:

1. By the purpose of implementation:

o Modernization in order to save costs: is carried
out in order to reduce the costs associated with
the implementation of current operations. It may
involve the replacement of equipment in order to
reduce operating costs, the replacement of tech-
nology for material resources saving, etc.;

o Economically feasible modernization: is due
to the need for compliance of the industrial
enterprise with the requirements, arising in the
external competitive environment and in con-
ditions of scientific and technological progress,
when the company modernization is be a source
for improving the economic performance of the
enterprise and its development in the long term;

o Modernization in the interests of certain groups
or managers: suggests a motivated interest in
a certain group of people in improving the
efficiency of industrial enterprise by making
changes in accordance with the requirements of
the environment;

o Economically unjustified modernization: is
related to a lack of motivational interest of deci-
sion makers, or their opportunistic behavior,
when the enterprise does not require modern-
ization being in line with modern requirements.

2. By the nature of technological changes:

o Catch-up modernization: eliminates the sig-
nificant technological lag between the industrial
enterprise in question and the upgraded enter-
prise in the country, considered to be a model
(modernization pattern), and is mainly based on
resource saving technologies;

o Developing technological modernization: is
focused on the changing technological structure
of the enterprise as a set of technologies, specific
to a certain level of development of production,
therefore, in connection with the scientific and
technical and technological progress, there is a
transition from lower-level modes to higher-
level ones;
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Advance modernization: has a value of strate-
gic technological modernization as a focus on
long-term demand for high-tech products in
accordance with the results of “Foresight” or
approved priority areas of technological develop-
ment (breakthrough production technologies).

3. By the type of initiator of modernization:

Modernization in accordance with the state
policy: is carried out centrally by government
programs and on the basis of state support mech-
anism, involves the development of a special
industrial policy for modernization implementa-
tion;

Modernization in accordance with international
(industry) trends: industrial company, as an
industry leader, sets the standard for the indus-
trial enterprise, which is used as an example for
the enterprises of the industry;

Modernization by the decision of the owner of
the enterprise: is due to an objective necessity,
justified by the results of the diagnostics of the
industrial enterprise, and supported by the own-
ers (shareholders) of the enterprise;
Modernization by the decision of the manage-
ment of the enterprise: is due to an objective
necessity, justified by the results of the diagnos-
tics of the industrial enterprise, and supported
by a group of persons taking and implementing
decisions about the modernization of the indus-
trial enterprise;

Modernization at the suggestion of the labor col-
lective: is associated with the collective opinion of
the personnel regarding the state of the industrial
enterprise, mainly associated with the technical
re-equipment (replacement of worn-out or low-
productivity equipment and processes).

4. By the specifics of the modernization decision-making:

Justified modernization: modernization is a
consequence of transformation processes in
the enterprise and is associated with signifi-
cant influence of the objective (technological
change, emergence of new equipment, informa-
tion systems, standards, environmentalization)
and subjective (owners, state, competitors,
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enterprise’s personnel, financial institutions)
influence;

o Forced modernization: is due to a poor state of
the resource potential of the enterprise, threaten-
ing a closing down of an enterprise;

o Stimulating modernization: is related not with
the need for change, but with the possibility to
obtain certain preferences: tax credit, reduction
of payments for hazardous substances emissions,
company’s reputation, using pioneering technol-
ogy products, etc.;

o Mass modernization: is based on the principle
that all companies get modernized, even when
there are no serious reasons for implementation
of modernization in the enterprise in question.

5. By financing sources:

o Modernization carried out using the amortiza-
tion funds: is carried out from the enterprise’s
own funds, using the money accumulated in the
amortization fund.

o Modernization carried out at the enterprise’s own
expense: is carried out using the accumulated
and reinvested profits of the enterprise, obtain-
ing an additional source of funding by means of
increasing the share capital when implementing
the IPO.

o Modernization carried out using the debt capital:
involves the use of borrowed funds of financial
institutions and funds raised by bond loans.

+ Modernization carried out using the investment
funds: is related to the search and attraction of
professional strategic investors for the purpose of
financial support of the modernization of indus-
trial enterprise.

o Modernization supported by the state fund-
ing: involves the use of means of the federal and
regional budgets allocated in the framework of
special programs of state support in case of strict
conformity with financing criteria.

o Modernization based on a set of financial
resources: involves the combined use of the
options outlined above.

« Since most sources of funding for the industrial
enterprise modernization are a combination of
its own funds, borrowed ones and budget ones,
the adoption of a final decision by the investor
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regarding the financing of the modernization of
a particular company is based on the following:

« For capital owners: return on equity.

« For the owners of loan capital: return on invested
capital.

« For the state: achievement of public policy objec-
tives (solving of socio-economic problems and
an increase in tax revenues for the treasury).

We will not focus on the well-known performance
evaluation of investment projects related to the mod-
ernization of industrial enterprises (net present value,
payback period, internal rate of return, etc.), and will
focus on theoretical concepts, based on the mechanism of
financial modernization decision-making.

4. Discussion

4. 1. Maximization of the utility and choice
alternatives when making decisions about
industrial enterprise modernization

It is known that individuals formulate financial decisions
based on the utility of the object which, in turn, depends
on personality factors of each individual. Accordingly,
the value of objects is determined not by their cost but
by their utility. This definition of utility in conjunction
with the law of diminishing marginal utility is significant
for investors: the wealthier they are, the less utility they
receive from each added unit of profit. However, in the
works of M. Kritzman' it is stated that individuals usually
feel a strong risk aversion, preferring unburned prospects
rather than blurred ones in case of an equal expected
value.

So, there is a dilemma: when individuals take deci-
sions, they maximize utility, but an individual cannot
maximize utility on the basis of risky choice, especially
in the situation of taking decisions on the financing of
the industrial enterprise modernization, when the uncer-
tainty is part of the decision. That is why there is an effect
of expected utility, based on the rational behavior of indi-
vidual taking decision by comparing the expected utility
of decision alternatives. Thus, J. von Neumann and O.
Morgenstern® theoretically proved that if in the process
of decision making the individual performs certain basic
axioms of rational behavior (transitivity and invariancy),
his decisions maximize expected utility.
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However, in contrast to the expected utility theory,
H. Simon, a Nobel Prize laureate, introduced the concept
of “bounded rationality’'*"” which explains the deci-
sion taken by the individual in the field of investment,
aimed not at maximizing the utility but at its satisfac-
tion as the search for alternatives that seem to meet the
most important needs of individuals limited in terms of
the perception and choice of information. This thesis is
also valid for the modernization of industrial enterprises:
the decision about modernization is based on the taking
account of the environment trends and the analysis of the
cash resource potential of the enterprise; and the deci-
sions are taken by the company owners (managers) when
comparing the available or accessible sources of financ-
ing.

The psychology of industrial modernization deci-
sion-making is important as well. Thus, the maximum
utility theory is also limited. For example, according to
the “prospect theory” of D. Kahneman and A. Tversky,'®
when making choice, economic agents are subjectively
based on their own opinions, and process a result or a
transaction, focusing on their subjective utility (value),
which they expect to get. Therefore, the initial selection of
factors is based on some heuristic observations, and the
second phase (assessment) due to this becomes easier to
be reconstituted. Subjective utility function is S-shaped,
so at a certain given value of the absolute value, the sub-
jective value of the loss is higher than the subjective value
of profit.

With regard to approaches to decision making we can
distinguish chronological approach,* explaining that indi-
viduals are trying to build a consistent story to organize
their vision of the event and to form mutually exclusive
decisions. In addition, individuals imagine scenarios in
order to predict future developments. And a prescrip-
tive approach to decision making is implemented in the
activities of development institutions that are focused on
breakthrough projects financing, the directions of which
are indicated in the government economic policy.

It is inexpedient to determine normative models of
decision-making, focused on rational individuals who
make decisions that process information in general and
unassumingly, as it is important to take into account the
psychological factors of making decisions (i.e., descrip-
tive approach) about the modernization and choosing
the sources of its financing. The normative approach
describes a static process of moving toward a result: the
company’s modernization, but it is impossible to do in the
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conditions of innovative economy and the development
of scientific and technological progress, the impact of a
dynamic competitive environment; so speaking of mod-
ernization, the descriptive approach is more applicable
being adaptive and process-oriented.

4.2. Specifics of behavior of the individual
making the decision about the financing of
the industrial enterprise modernization

Above, on the basis of the specifics of the industrial enter-
prise modernization decision-making, we identified a
justified, forced, stimulating and mass modernization. It
is the mass modernization that is influenced by external
factors and is directly related to psychological aspects.
In this regard, the decision about modernization can be
due to the reflection and presupposition regarding the
behavior of counterparties in relation to the industrial
enterprise in question, which launches an averaging and
self-regulating psychological process of making one’s own
decisions at the collective market level. Therefore, mass
modernization is explained by the need to predetermine
and copy the behavior of competitors under the influence
of factors of the institutional environment, state of uncer-
tainty in dynamic conditions of decision-making, and
with account of the expected losses in case of making a
wrong decision, differing from those of the majority.

It should be noted that the decision about modern-
ization can be negative due to the propensity of decision
makers to inappropriate changes, i.e. to maintaining the
current status (“Status Quo”), even despite the fact that
the selected industrial enterprise management processes
are not optimal. In terms of utility maximization, the
“Status Quo” decisions are irrational and lead to further
taking decisions which are clearly biased from a psycho-
logical point of view. Thus, the modernization decision
for the owner is a decision aimed at maximizing profits,
but it is based only on the future prospects and rates of
return, rather than on the fact that the initially selected
strategy is correct for subjective reasons. In addition, the
desire to maintain the “Status Quo” may be due to the fact
that the individual feels risk aversion (and the modern-
ization always involves risk-taking) and will go out of his
way to avoid it, because the disadvantages of the on-going
changes will seem more significant to him than the pos-
sible advantages.

During the modernization of the industrial enterprise,
there can be a situation where either during the modern-
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ization design or due to dynamic factors determining the
modernization content, decision-makers cannot refuse
from the further implementation of the modernization
program because of the capital already invested in the pro-
cess. This leads to “the effect of the money invested”, when
individuals choose those alternatives in which they have
already invested their money, effort or time. This inter-
pretation can also be applied to institutions, in particular,
the ones financing projects by the given parameters, or
investors who pre-determine in advance the cost of capi-
tal use.

In our opinion, the psychological theory of “antici-
pation of regrets’1® explaining that the individuals make
decisions in favor of the alternatives, which help to mini-
mize regret, does not apply in case of making decision
about modernization. In conditions of innovative devel-
opment and the competitive environment, modernization
with minimal cost is not the best option as it involves an
initial orientation on the technical and technological
upgrading and professional development of employees,
even when technologies of imitation and copying are
used.

5. Conclusion

In connection with the above it can be concluded that
if an industrial enterprise during the implementation of
the modernization uses standard resources, then inves-
tors are dependent on the actions of partners and choose
the projects of modernization of enterprises, which are
less vague and provide the desired level of profitability.
If during the modernization, the enterprise is focused on
specific resources (its own development works), there are
risks of decrease in security of contracts for the modern-
ization of industrial enterprises. With the participation of
the state, the essential features of the modernization dis-
cussed above begin to dominate.

In general, in our opinion, the choice of projects in
the framework of the national design office for the mod-
ernization of industrial enterprises to reduce irrational
behavior should be provided with specially developed
standards that take into account the features discussed
above. Thus, several standard solutions reducing the
impact of irrational thinking can be formed. These stan-
dard solutions should include both traditional solutions,
such as:
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o Co-financing (government and business enti-
ties invest in the modernization of industrial
enterprises in a certain proportion, and the state
proportion should be lower than the proportion
of business entities, that helps to eliminate the
use of budgetary resources in inefficient proj-
ects);

o Target financing (financing of specific projects
with specific expected results);

« and new ones, compensating irrational decision-
making in certain areas:

o Non-monetary support (instead of allocating
funds that can be used inappropriately, it is pos-
sible to provide services using the state resources
(for example, educational services in the public
universities, equipment purchasing from manu-
facturers, supported by the state, connecting to
utility networks, built by the state);

o A clearly formulated withdrawal from the project
(a company involved in the project of investment
in modernization, should clearly understand the
extent to which it will participate in the distribu-
tion of the results of this project, which creates
incentives for a fixed period of modernization of
the enterprise).
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